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MHNOACHUTEJBbHASA 3AIINCKA

CuHXpOoHM3UpOBaHHAs paboyas rmporpamMma 1o XuMuu (0a30BbIM U YIITyOJICHHBIN
ypoBHU) Mg oOywaromuxcsi 10-11 kmaccoB cocTaBieHa Ha OCHOBE CIEAYIOIIMX
HOPMAaTHUBHO-TIPABOBBIX JJOKYMEHTOB:

1. ®eaepanbhblii 3aK0oH 0T 29.12.2012r. Ne273-D3 «O6 o6pazoBanuu B Poccuiickoi
denepanyn»

2. ®enepalibHBIN TOCYJapCTBEHHBIN 00pa30BaTeIbHBIA CTAHAAPT CPETHETO OOIIETO
obpazoanus ([Ipukaz MunuctepcTBa o0pa3oBanus U Hayku Poccuiickoit deneparuu
oT 17 mast 2012 r. Ne413y).

3. ®enepanbHas pabodas IporpaMma CpeIHero oOIero oopa3zoBaHUs MpeaMeTa
«Xumust» (nst 10-11 kmaccoB oOpa3zoBaTelibHBIX OpraHu3aiuii). ba3oBeiil ypoBeHb. —
Mocksa, UCMO. - 2025.

4. ®enepanbHas paboyasi mporpaMMa CpeIHEro o0Iero o0pa3oBaHus MpeaAMETa
«Xumus» (mas 10-11 xmaccoB oOpa3oBaTeNbHBIX OpraHu3aluii). YTiayOJeHHBIH
ypoBeHb. — MockBa, UCMO. — 2025.

c yuérom KoHuenuuu mnpenojaBaHus ydyeOHOTro mpeaMera «XHUMHS» B
oOpasoBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peasn3yomux OCHOBHBIC
oOmeoOpazoBarenbHbie  mporpamMmbl  (yTBepxkaeHa — Pemennem — Komeruu
Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne I1K-4BH) u denepanbHoit
paboueit mporpaMmbl BOCITUTAHUS.

OcHOBY MOAXOJOB K pa3pabOTKe MOJAEIBbHOW CHUHXPOHU3MPOBAHHON pabouei
nporpaMmbl  6a30BOoro M yriayOia€HHOTO u3ydeHus mnpeamera «Xumus» B 10-11

KJlaccax, K ONpENeNICHUI0 OOIe CcTpareruu OOy4deHHs, BOCIUTAHUS U Pa3BUTHUS



oOyyarouuxcsi  CpeACTBaMHM  y4eOHOro  mpeamera  «XUMHUS»  COCTaBUIIU
koHnentyanbHbie monoxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZICp)KaHUS, PE3yJbTATOB OOyYEeHHS U TpeOOBaHWUA K YPOBHIO MOJTOTOBKHU
BBIITYCKHHUKOB.

W3yuenne mpemMera, peamuzyeMoe B YCIOBHSAX — IudepeHIMpoBaHHOTO,
npoduabHOr0  00y4YeHHs, TPU3BAHO OOecreyuTh 0O0IIeo0pa3oBaTeIbHYIO H
OOIIEKYIBTYPHYIO TTOATOTOBKY BBIMTYCKHUKOB ITKOJIBI, HEOOXOMUMYIO JIJIsaanTaiuu
UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TAKKe ISl TPOIOJKEHUS
00y4YeHHS] B CPETHUX CIEIUATBHBIX U BBICIIUX YUYEOHBIX OpPTraHU3AIUsSX, B KOTOPHIX
XUMHUS SBIIACTCS OJHOU M3 MPUOPHUTETHBIX TACIIUTIINH.

B cooTBeTcTBUM ¢ JAaHHBIMH TIOJOKCHHSIMH MOJEIbHAs CHHXPOHH3UPOBAHHAS
pabouass mporpaMma cpeaHero oOmiero ooOpasoBaHusi (0a30BbI  YpPOBEHB):
yCTaHaBJIMBAET  oO0s3aTeabHOE  (MHBapHAHTHOE)  NPEAMETHOE  COJECp)KaHUE,
OTIpeIeIAET KOJIMYSCTBEHHBIE M KAYECTBEHHBIC €TI0 XapaKTEPUCTHKU Ha KaXKIOM dTarle
U3Y4YCHUS TIPEeIMETa, IPEeIyCMaTPUBAET IPUHITUIIBI CTPYKTYPUPOBAHUS CO/ICPKAHUS U
pacrpeeneHus ero mo KjiaccaM, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;1aéT IPUMEpHOe
pacmpenenieHde y4eOHBIX YacoB [0 TEMaTHYECKUM pas3fiesiaM, pPEKOMEHIyeT
MPUMEPHYIO TIOCJIEIOBATEILHOCTh HW3YYEHUSI OTICIBHBIX TEM Kypca € Yy4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Y4eOHOro TIpoliecca,
BO3paCTHBIX ocoOeHHocTel yuwammxcss 10-11  kmaccoB; ma€T METOIUYECKYIO
WHTEPIPETALNIO MeJIeH U3YUYCHHS TIpeIMeTa Ha YPOBHE: COBPEMEHHBIX IPHOPUTETOB B
CUCTEME CpeaHero oO0uiero o0pa3oBaHUs, COAEPKATEIBbHOM XapaKTEPUCTHKHU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW MPOTPaMMBI
cpemHero oOmero oOpa3oBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX ),
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEILHON NEATEIHHOCTH YYEHHKAa IO OCBOCHUIO
comepxanus npeameta. [lo BceM Ha3BaHHBIM TO3WIUSAM B IIpOrpamMme coOJIroIeHa
npeeMcTBeHHOCTh ¢ DepepasibHOM pabodeil mnporpaMMod OCHOBHOTO OOIIETro
obOpazoBanus 1o xumuu (11 8—9 kiaccoB 00pa3oBaTEIBHBIX OpraHU3AINA, 0a30BbII
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YPOBEHB).

MonenbHass ~ CHHXpPOHHM3WpOBaHHas  pabodas  mporpaMma  HMEET  IIeNb
CUHXPOHU3HUPOBATh COJEP’)KaHUE Y4YEOHOro mpeaMera JUisi U3Y4YeHHs MpeaMeTa

«Xumus» B 10-11 kimaccax B paMkax MyJIbTHIPO(UIEHOTO Y4EOHOTO TIJIaHa.

[lenn u 3agaun y4yeOHOro mnpeameTa «XHUMHS» B COOTBETCTBYIOIIEM paszjieie
IpOrpaMMBbl MPEACTABICHBl COBMECTHO, KaK AJisi 6a30BOTO, mak u 015 yenyOiéHHo20
yposneti™

B pazgene Ilnmanupyembie pe3yiabTaTbhl OCBOCHHUS Y4EOHOIro mpeaMera «XHUMHs»
CHHXPOHU3AIIMS TIPEACTaBlICHa B BUJE JOMOJHEHHS K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHbIe pE3yNbTaThl, JOCTUTAEMbIE OOYUYaIOMIUMUCS Ha YIIIyOJIEHHOM YpOBHE
M3YUCHHUS] XMMUH, BBIICICHBI KYPCUBOM .

B paspenax Coaepxkanue marepuana U TeMaTHYeCKOE€ IUIAHUPOBAHHE WMEETCA
BBIIC/ICHHBI MaTepHall, MMCIOLUIMIl MOJYCePKHBAaHHE: KaKk Ha 0Aa30BOM, TaK M Ha
yrayOnE€HHOM YPOBHSX, KOTOPBIA H3y4aeTcsi B O3HAKOMUTEIHLHOM IUIaHE W HE
BKJIFOUAETCA B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHuss OOIT COO.

B pasnene Temaruueckoe IUIaHUPOBAHUE MPHUHIIUI CHHXPOHM3AIMU TIPOSBIICH
cleAyronmM o0pa3oM: 4Yachl HEACIBHOM HArpy3ku st yriayOJ€HHOro u 6a3oBOro
YPOBHEM yKa3aHbl TAKUM 00pa3oM, YTO OJHA TeMma (OJIMH Yac B HEJENI0) eArHA IS
JIBYX YPOBHEM, a OCTAIIbHBIC JIBA YaCa U TEMBI HEJICIIHbHOU HATPY3KH JIJISl YTITYOJIEHHOTO
YPOBHS YKa3aHbl B CTPOKaX HUXKE U TOJBKO JIJISI 3TOTO YPOBHs. YacTh pe3epBHBIX 4aCcOB
MO3BOJIMJIA BCTPOUTHh HEOOXOJAMMOE KOJIMYECTBO YAacOB B TeMaX U3YUYCHHS, a TaKkKe
OpraHu30BaTh U TEMATUUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, TaK U Ha YriayOJEHHOM
YPOBHSIX, U UTOTOBOE MOBTOpeHHE; B rpadax «KoanyecTBO 4acOB yKa3aHbl TAKXKe TE€

4ackl, KOTOPbIE B3ATHI U3 pe3epBa (yKazaH CUMBOII «Py»).

! Kypcusom B TekcTe nporpammbl B pasgenax «Llenn n sagaun», «MpeameTHble pesynbTaTbl» BblAeNeHbI3IeMeHTbI,
KOTOpble NpeacTaBaAeHbl AN U3yYeHUA HA YrNy6NEHHOM ypOBHe
2 MoayepKMBaHUE MMEET MaTepuan, KOTOPbIN M3y4aeTca B 03HAKOMUTEIbHOM NAaHe U He BKNKoYaeTca BCOCTaB
npeameTHbIX pe3ynbtatos ocsoeHna OO COO
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Ilpu  dopmupoBanun TemaTHuecKoro IIAHUPOBAHUS IPEIyCMaTPUBAIOCh
pacrpeie’eHre YacoB BHYTPU TEM U MEXKILy TEMaMHU C LIEJIbI0 00eCTIeueHHsI HeIeIbHOM
HArpy3Kd Ui OOYyYaroIIuXCs, H3y4arolluX XHMHIO Ha YIIyOJIEHHOM YpOBHE.
[lepepacmpenenenue 4acoB MEXKAY HEKOTOPBIMH TEeMaMH IO3BOJHJIO COXPaHUTh
TeMaTU4YeCKHi y4eOHbI 00bEM MaTepuaa, UCIOIb30BaHUE PE3EPBHBIX YaCOB TAKKE
ofOecreunsio Hajaudue y4eOHBIX 4YacoB Ha 0000IIEHHE, MUTOrOBOE IOBTOPEHHE U
KOHTPOJb yuyeOHOro marepuana. TakuMm o0pa3oMm, CHHXPOHH3AIMS TEMAaTUYECKOTO
IUTAHUPOBAHKS 0a30BOTO W YIIYOJIEHHOTO YPOBHEW HW3YyYEHHS XUMHH IMOJHOCTHIO
COXpaHWJIA COJEpKATEIbHBIM AacCleKT mporpamMmel KypcoB 10-11 kmaccoB s
MYJIBTHIIPO(UIBHOTO Y4€OHOTO TUIaHa.

JlaHHast IporpaMMa SIBJISICTCS OPUEHTHPOM ISl COCTABJICHUSI pab0YHX MPOTPaMM,
aBTOPBI KOTOPBIX MOTYT TPEUIOKUTh CBOM TMOAXOA K CTPYKTYPUPOBAHUIO H
TIOCJICZIOBATEIbHOCTH M3Y4YEeHUS] Y4eOHOro Mmarepuana, a TakKe CBOE BHICHHE
OTHOCHUTEJIEHO BO3MOXHOCTH BBIOOpa BapHAaTUBHOW COCTAaBJISIONICH COMEpIKaAHUS
npeaMeTa JOTOJIHUTENBHO K 00s3aTebHON (MHBApUAHTHOM) YacTH €ro COAep KaHus
B paMKaxX pE3epBHBIX 4YacoB. Pe3epB y4eOHOIO BpPEMEHH PEKOMEHAYETCS IS
peamm3aiil  aBTOPCKUX TOJXOJOB K HCIIOJIb30BAaHUIO Pa3HOOOpPa3HBIX (opm

OpraHM3aliK Y4eOHOTO TpoIiecca.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMUS»

Xumuyeckoe oOpa3oBaHUE, I[I0JIy4aeMO€ BBITYCKHUKAMH CpEAHEH  IIKOJIbI,
SBIISICTCS HEOTHEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPIIAOITUM
ATAllOM pealn3alldd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUEBBIX
IIEHHOCTEH, TMPHUCYIIUX IIEJOCTHOM CHCTEME XHUMHYECKOro o00pa3oBaHHs. ITHU
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS 1
00111e¥ KyJbTYphI YEJIOBEKa, a TaK)Ke DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO U IPUPOJIHOM cpejie. Peanusyercs xumudeckoe 00pa3zoBaHue
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yYaluXcsi CpeTHEe NIKOJbI CPEACTBAMHU YUYEOHOTO MpeaMeTa « XUMUs», COJIEPHKAHUE
U TOCTPOCHHE KOTOPOTO OMNpEeNeNieHbl B MporpamMMme ¢ y4€ToM cCrleuu(uKyd HayKu
XUMUH, €€ 3HAYCHUS B MO3HAHWW MPUPOJBI U B MAaTEpUATBHOU XKM3HU OOIECTBA, a
TaKKe ¢ Y4ETOM OOIHMX IeJied M TMPUHIHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpeiHero oo1iero oopazoanus B Poccuiickoit denepanun. Taxk,
HampuMmep, Tpu  (GOPMHUPOBAHWUU COJACPKAHUS TpeaMeTra «XUMHUS»  YUTCHBI
CJIeIYIOIUE TIOJIOKEHUS O CrIelM(PUKE U 3HAYCHUU HAYKU XUMUU:

X¥MHS KaK 3JI€MEHT CHUCTeMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyio poiib B
COBPEMEHHOM IIMBUJIN3ALIMH, B CO3JJaHUM HOBOM 0a3bl MaTepUabHON KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJl B (OPMUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B
CO3J]aHUE LEJOCTHOIO MPEJACTAaBIECHUS 00 OKPYXKAIIIEM MHUpPE KaK O E€IUHCTBE
OpUpPOABl W YENIOBEKa, KOTOpoe (QopMUpYyeTcs B XUMHHM Ha OCHOBE TOHMMAaHUS
BEIIECTBEHHOIO COCTaBa OKPY’KAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JACTIMH MPUMEHECHUS.

CoBpemeHHass XHMHSI KaK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKUX
TEXHOJIOTUI HaIlpaBJieHA Ha PELIEHUE TII00ATBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEJIOBEUYECTBA —  CBHIPbEBOM, DSHEPreTUYECKOW, TMHUIIEBOM, IKOJOTMYECKON
0e30MacHOCTH M OXpaHbl  3/0pOBbSi. TeCHO B3aUMOJCUCTBYS C JIpyTUMU
€CTECTBEHHBIMU HAayKaMH, XMMUS CTalIa HEOThEMJIEMOM YaCThl0O MUPOBOM KYJIbTYPHI,
HEO0OXOMMBIM YCIIOBUEM YCIIEITHOTO TPY/Aa U KU3HH KAXKIO0T0 WIeHa 00IIeCTBa.

B cooTtBercTBuUM ¢ oOmumMu nensmu ¥ npunnunamMu COO copepkaHue npeaMera
«Xumus»  (10-11  knaccel, 0a30BbIii  ypPOBeHb W3Yy4YEHHsI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TTOJITOTOBKY O0YyYaronuxcs, He0OX0AUMYIO
UM JUIS BBIPAOOTKH MHMPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B
KU3Hb COIMyMa, MTPOJIOJDKEHUSI 00pa30BaHMs B PA3IMYHBIX 00IACTIX, HE CBI3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocrapnsrommMu ~ TipeaMeTra  «XUMUsS»  SBISIFOTCS  0a30BbIE  KypChl  —

((OpFaHH‘—IeCKaH XUMUsAI» U «O6111a$1 N HCOPraHM4YCCKasd XHMUA», OCHOBHBIM
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KOMIIOHEHTOM COJIEP)KaHHUS KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW 110 HEOPraHWYECKON XMMMHU (C BKJIIOUYEHHEM 3HAaHMW M3 OOLIell XUMHUHU) U
OpraHn4eckon xumuu. POpMHpPOBAHME JAHHOM CHUCTEMBl 3HAHUM IPU HU3YYECHUU
npeaMera 00ecreurBaeT BO3MOKHOCTh PACCMOTPEHNUSI BCETO0 MHOT000Opa3us BEILIECTB
Ha OCHOBE OOIIMX MOHITHM, 3aKOHOB U Teopuil XuMUH. CTPYKTypa COAEPKaHUSIKYPCOB
— «Opranunueckas xumusi» u «OOIIas U HeopraHUYecKass XUMUS» chopMHUpoBaHa B
nporpaMMeé MO XHMHUU Ha OCHOBE CHUCTEMHOIO MOJAXOAa K H3YYEHHMIO Y4eOHOro
MaTepuaiga U OOyCJIOBIEHAa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPENEIIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OpraHM4ecKOM XMMHUH BEIIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUsSI OPraHUYECKUX
COEMHEHNH, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKUX MUAJIEKTPOHHBIX IIPEICTABICHUN
0 cTpoeHuM BemlecTB. CBeneHHs 00 HM3ydyaeMbIX B Kypce BEILECTBaX JalOTCS B
Pa3BUTHH — OT YIJIEBOJOPOAOB JI0 CIOKHBIX OMOJOTMYECKHU aKTUBHBIX coeAMHEHUH. B
Kypce OpraHM4eCKON XHMMHHM TIOJy4aroT pPa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE
OCHOBHOTO 00I1Iero 00pa3oBaHusl MEepBOHAYaJIbHbIE MPEACTABICHUS O XUMHYECKON
CBS3H, KJIACCU(PDMKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT
UX CTPOCHMS, O XUMUUECKON PEaKLIMHu.

B nmpeamere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCs U3YUYEHHBIN HA YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHUsS TEOPETHYECKUH Marepuan U (PaKTOJIOTrHYEeCKue
CBEJICHHUS O BEIIECTBaX U XMMHUYECKOUN peakunu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHWYyecKass XUMUS» OOydYarolUMCSl MPEIOCTaBIIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE TEPUOJNYECKOr0 3aKOHA C OOUIETEOPETUYECKUX U METOAO0JOTUYECKUX
NO3UIMH, TIy0Ke MOHATh MCTOPUYECKOE M3MEHEHUE (YHKIUN 3TOro 3akoHa — OT
o0o0maroniet 10 OOBSCHAIONICH U MporHo3upyomieil. Exunas cucrema 3HaHUN O
BAKHEMIINX BELIECTBAX, UX COCTaBE, CTPOEHUHU, CBOMCTBAX U NPUMEHEHHUH, a TaKKe
0 XUMMHYECKMX pEaKUMsAX, HUX CYIIHOCTM M 3aKOHOMEPHOCTSIX NPOTEKAHUs

nonoyiasietcss B kypcax 10 m 11 kmaccoB ajeMeHTaMH COJEpIKaHMs, UMEHOITUMU



KyJIbTYpPOJIOTHUECKMA ¥ TPHUKIAJHON Xapakrep. OTH 3HAHUS CIIOCOOCTBYIOT
NOHMMAHHIO B3aUMOCBSI3M XMMHUHU C JPYTMMH HAayKaMH, pPacKpbIBalOT €€ poJib B
MO3HABATEJIbHOM W  NPAKTUYECKOM JACSITENBbHOCTH 4YEJIOBEKAa, CHOCOOCTBYIOT
BOCIIMTAHUIO YBAXEHUsI K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTHUECKUX
INPUJIO)KEHUN XMMHUH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEH, KPUTUUECKA OCMBICIUBATH
UHPOpMAIIMI0O U TNPUMEHATh €€ i [ONOJHEHWs  3HAaHUM, pEeLICHUS
VHTEJUIEKTYaJbHbBIX U AKCIIEPUMEHTAIbHBIX UCCIEN0BATENbCKHUX 3a1a4y. CoaepxaHue
y4eOHOro mnpeamera «XUMHUS» JaHHOTO YPOBHS HM3YYEHHUS OPHEHTHPOBAHO Ha
dopMupoBaHue y OOyYaroIIMXCsi MHPOBO33PEHUYECKON OCHOBBI Ui TMOHUMAaHUS
¢unocopckux HAEH, TAaKUX Kak: MaTepuaJbHOE EJAMHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTO MHpPA, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM U CTPOCHUEM,
M03HABAEMOCTb IPUPOIHBIX SABICHUNA MYyTEM SKCIIEPUMEHTA U PELIEHUS IPOTUBOPEUNIA
MEXAY HOBBIMH (DAaKTaMU M TEOPETUYECKHMMH MPEANOCBUIKAMHU, OCO3HAHHUE POJIU
XMMHA B PELIEHUM DHKOJIOTHUYECKUX MpodieM, a Takxke mpodiieM cOepexeHus
YHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUN U MAaTEPHUAIIOB.

B nnane peuienus 3a1a4 BOCOUTaHUS, PA3BUTHS U COLMANTM3ALUN O0yHArOIINXCS
MPUHATBIE TPOrpaMMONl MO XWMHUU TOJIXOAbl K OINPEACNECHUI0 COAECpKaHUA U
IOCTPOEHUSI IpEeaMeTa NpeaycMaTpuBaloT  (OpMHUpOBaHHE Yy  OOydaroUIUXcs

YHUBEPCAIbHBIX yU€OHBIX JEHCTBUI, UMEIOIIUX 0a30BO€ 3HAUYECHHE ISl PA3IMUHbIX
BUJIOB JICATEIILHOCTH: pEIICHUs TpoOJieM, TOUCKa, aHaimm3a u  00paboTKu
uH(popMalMK, HEOOXOOUMBIX Ui MPUOOPETEHUs ONbITa NPAKTUYECKOM U
MCCJIEI0BATENBCKON AESTENBHOCTH, 3aHUMAIOIIE BaXKHOE MECTO B TO3HAHUU XUMUHU.

XUMHs Ha YPOBHE YIrJy0JEéHHOr0 M3y4YeHHsl 3aHUMAET BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro oOpa3oBanus ywammxcs 10-11 kmaccoB. U3yuenue
npeaMeTa, peamu3yeMoe B yCIOBUAX au(epeHIIMPOBAHHOTO, MPOGUIHLHOTO

oOydeHus1, IpU3BaHO 00ecTeynTh O0O0IIE00pa30BaTENbHYI0 U OOLIEKYJIBTYPHYIO



MOJITOTOBKY BBIMTYCKHUKOB IITKOJIBI, HEOOXOAMMYIO ISl ajanTalud X K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKH3HHM B COLIMYME, a TaKXkKe JUIS MPOAOJDKEHUs] OOydYeHUs B
OpraHu3aNusIX MPoPecCHOHATEHOTO 00pa30BaHUsI, B KOTOPBIX XUMUS SIBIIICTCS OJTHOM
W3 TPUOPUTETHBIX IUCIMIUIMH. B mporpamMMe mo XUMHH Ha3HadYCHHUE MpeaMeTa
«XuMmus»  Tody4daeT  MOJAPOOHYIO  HUHTEPHNPETAIMI0O B COOTBETCTBUU  C
ocHoBomnoararoiuMu mojoxkeHusMu @I'OC COO o B3auMo00YCIIOBICHHOCTUIICIICH,
COJICp)KaHUs, PE3yJbTATOB OOyUYEeHHST W TpeOOBaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB. (CBUIETEIHLCTBOM TOMY SIBIISIFOTCA CJICAYIOIIME BBITIOIHSIEMbIC
MIPOTPaMMOM 110 XUMUH (PYHKIIHH:

HH(POPMAITMOHHO-METOIMYECKAs, peaau3aus KOTOPor oOecreunBaeT MoTydeHue
MPEACTABICHUS O LIEJIAX, COJIEPKAHUU, OOIIEH CTpaTeruu OOy4YeHHs, BOCIIUTAHUSA U
pPa3BUTHS 00YUYAIOIIUXCS CPEICTBAMU MPEJIMETA, U3y4aeMOT0 B paMKax KOHKPETHOI'O
npodus;

OpraHU3allMOHHO-TIJIAHUPYIOIAs, KOTOpas MpeayCMaTpUBACT  OMpPEACIICHUE:

MPUHIIUIIOB CTPYKTYPHUPOBAHUS M TIOCIICIOBATEIIBHOCTH U3YYCHUS YICOHOTO
MaTepuasa, KOJIMYECTBEHHBIX U KaU€CTBEHHBIX €T0 XapaKTEPUCTHK;

noAX0J0B K (OPMUPOBAHUIO COJCPKATEIBHOM OCHOBBI KOHTPOJISI U OLIEHKHU
00pa3oBaTeNbHBIX JOCTIKCHUN OOydYarolmMxcsi B paMKaX HUTOTOBOM aTTeCTalluu B
dbopme euHOTOo roCy1apCTBEHHOTO SK3aMeHa M0 XUMHUH.

[Tporpamma jyist yrityOJIEHHOTO U3yUYEHUS XUMUU:

YCTaHABJIMBAECT WHBAPUAHTHOE TMPEAMETHOE COJiepKaHue, oO0s3aTesIbHOE IS
U3YYEHUs] B paMKax OTIEIbHBIX Npoduiiel, mpeaycMaTpuBaeT pachpeicsicHue U
CTPYKTYpPHPOBAHHUE €To IO Kj1accaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSM/pa3jieiam
Kypca,

Ta€T TPUMEpPHOE pachpenesieHne yY4eOHOTrO BpPEMEHH, PEKOMEHIYyeMOTo IS
W3YUYEHHUSI OTJICJIbHBIX TEM;

npeaiaraeT MPUMEPHYIO MOCIEIOBATEILHOCTh M3yUEeHHUST YIEOHOro Marepuana C

y‘-IéTOM JIOTUKHU MTOCTPOCHMUA KypCa, BHYTPUIIPECAMETHBIX U MCKIIPCIAMCTHBIX CBH3€I>'I;
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JMAET METOJMYECKYI0 WHTEPHpPETALMIO LeJied W 3aJay HM3y4eHHsl MpeaMeTa Ha
yrayOJnEéHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
o01m1ero 06pazoBaHus, COACPKATEILHON XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOU 00pa30BaTENbHONW MPOrpaMMbl CpPEeIHEr0 00IIero 0O0pa3oBaHMUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUN 0O0yYarOmEerocs I0 OCBOCHHIO COJEpKaHUS
npeamMera.

[To BceM Mmo3uIMsAM B MpOTpaMMe MO0 XUMHUU MPETyCMOTPEHA MPEEMCTBEHHOCTD C
oOy4yeHHMEeM XUMHUU Ha YpPOBHE OCHOBHOIO o0miero oopaszoBanus. [Iporpamma mo
XUMHUU CITY’)KUT OPUEHTUPOM I COCTaBJICHUS aBTOPCKUX pabOYMX MporpaMMm. 3a
npejenaMyu YCTaHOBJICHHOM MPOTpaMMoOi MO XUMHUM 00513aTeNIbHOM (MHBApUAHTHOM)
COCTABJISIIONIEH COJIEp)KaHUs y4eOHOTO mpeaMera «XUMHsS» OCTaETCsl BO3MOKHOCTh
BbIOOpAa €ro BapUWAaTUBHOW COCTAaBISIOIIEH, KOTOpas JOJDKHA OIpPEAeNAThCs B
COOTBETCTBHUH C HAMPaBICHUEM KOHKPETHOTO npoduist 00yueHus. ABTopamu pabodmx
IPOrpamMM MOKET ObITh MPEAJIOKEH MHOM MOJXOJ K CTPYKTYPHUPOBAHHUIO y4E€OHOTO
MaTepuaia U MOoCIeA0BaTeIbHOCTU €ro M3y4eHHUs, CBOE€ BUACHUE MyTEe U CIOCOOOB
dbopMHpOBaHUS CUCTEMBI TPEAMETHBIX 3HAHWUW, YMEHUW U BHUJOB y4eOHOU
JEeSATEIbHOCTH, & TAKXKE CUCTEMbI CIOCOOOB M METOJUYECKUX MPUEMOB MO PA3BUTHIO
Y BOCIIUTAHUIO 00YUYarOIIUXCS.

B cootBercTBUM ¢ KOHUeNTyalbHbIMU TonokeHusIMU OI'OC COO o HazHaueHHH
npeaMeToB 0a30BOro M yriryOia€HHOro ypoBHEH B cucteme auQdepeHIIMpOBaHHOTO
0o0y4eHHs Ha ypOBHE CpeIHero 0011ero 00pa3oBaHus XUMHUS HA YPOBHE YTITyOJIEHHOTO
U3YUYEHUS] HAMpaBJIEH HA PEATM3ALMIO MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TaroM
MOJYYEHUs] XMMHUYECKOro oOpa3oBaHUs B paMKaxXx HW3YYCHHUS CHEHHUaTbHBIX
€CTECTBEHHO-HAYYHBIX U XUMUYECKHUX TUCITUIUINH B By3aX M OPTaHU3AIUAX CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHus. B 3Tol CBsI3W u3ydeHue mnpeamera «XUMUs)
OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha  pacuIupeHue u  yriyOneHue

TEOPETUYECKOW U TMPAKTHYECKOW TIOJATOTOBKH  OOydYaronuxcs,
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BBIOPABIIUX OMPEASNEHABIA TPOPIIh 00ydYeHHs, B TOM YHCIE C TIEPCIEKTUBOMN
NOCJICYIONIETO  TMOJYYEHUSI XUMHUYECKOro  00pa3oBaHUsi B OpraHM3aIUsAX
npodeccuonansHoro obOpaszoBanms. B cBere TpeboBammit DPI'OC COO «k
IUTAaHUPYEMBIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl
cpenHero oo1iero 00pa3oBaHUs U3yUYEHHUE MpeaMeTa « XUMUD OPUEHTUPOBAHO TaKKe
Ha pEIICHUE 3a7ady BOCIHUTAHUS M COLUUAIBHOTO Pa3BUTUA OOYyYalolIMXCs, Ha
dbopMHpoBaHrE y HUX OOLIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUN pallOHATU3aAINH
yueOHOro Tpyda U OOOOMIEHHBIX  CIOCOOOB  JACSATEIBLHOCTH, HWMEIOIIUX
MEXKIUCUUATUIMHAPHBIN, HAAMPEIMETHBIA XapaKTep.

XYMHsI HA YPOBHE YIiIyOJIEHHOTO WM3Y4YEHUs BKIIOYAET YIIIyOJIEHHBIE KYpChl —
«Oprannueckas xumus» u «OO0mas u Heopranuyeckass xumusi». [Ipu onpenenenun
MOJXO/IOB K OTOOPY M CTPYKTYpPHOW OpraHU3AIMHU COJEPKaHUS ITUX KYpCOB B
MporpaMMe Mo XMMHH 3a OCHOBY HpHHATHI nosioxkeHus GI'OC COO o paznmumsax
0a30BOr0 U yriIyOJIEHHOTO YPOBHEH U3YyUECHUS ITPEAMETA.

OcHoBy conepxkaHusi KypcoB «Opranudeckasi XuMus» 1 «O0111ast 1 HeopraHuyeckas
XUMUS» COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW U YMEHHUH, OTHOCSIIUXCS K
0a30BOMYy YpOBHIO H3y4Y€HHUs TMpeaMeTa. OITa CHUCTeMa 3HAaHUW MOIy4aeT
ONPENCIEHHOE TEOPETUUYECKOE MOMOJHEHHE, IO3BOJISIIONIEE OCO3HAHHO OCBOUTH
CYILIECTBEHHO OoNbImMii 00bEM (akronoruueckoro marepuana. Ha yrmyOnénHom
YPOBHE HM3y4eHHs TpenMeTa oOecredeHa BO3MOKHOCTh3HAUUTEIIBHOTO YBEITUYCHUS
00bE€Ma 3HAHUM O XMMUUYECKUX DJIEMEHTAX M CBOMCTBAX MX COCIMHEHUN Ha OCHOBE
paciidpeHusi U yriayOJieHusl TPEACTaBICHUM O CTPOCHUU BEIIECTBA, XUMUYECKOU
CBSI3U Y 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKLIUM, PACCMATPUBAEMBIX C TOUKHU 3PEHUS
XUMHUYECKON KUHETUKM M TEePMOJAMHAMUKHU. M3yueHue mnepuoJuyueckoro 3akoHa U
[leprnonuueckoil CHUCTEMBl XMMHYECKHX JJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJICTABICHUSAX O CTPOCHHHM aroMa. XHUMHUYECKasl CBS3b
0O0BSICHSICTCSI C TOUKH 3PEHUS YHEPTEeTUYECKUX

U3MEHeHU mpu €€ oOpa3oBaHMM W PA3pPYIICHUH, a TaKKe C TOYKH 3pPEHUS
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MeXaHU3MOB €€ oOpa3oBaHus. V3yueHume THUNOB  peakIUil  JOMOJHSAETCS
dbopMHpOBaHUEM MPEACTABICHUNA 00 ANEKTPOXUMUUYECKUX MPOIECCaX U AIEKTPOIU3E
pacILUIaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHn4eckor XMMHM MPU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEIUHEHUN yJemsieTcss 0co00e BHUMAHUE BOIIPocaM 00
ANEKTPOHHBIX 3 PeKTax, 0 B3aUMHOM BIMSHUUA aTOMOB B MOJIEKYJIaX U MEXaHH3Max
peaknmii. Oco0oe 3HAYEHWE WMEET TO, YTO Ha COJEpKaHUE KypCOB XHUMHUU
yrayOJaE€HHOTO YpOBHS M3y4Y€HHUS ISl KJIACCOB ompeneiaeHHoro npoduis (TjiaBHbIM
00pa3oM Ha WX CTPYKTYPY U XapakTep JOMOJHEHHHA K OOIIeH cCucTeMe MPEeaMETHBIX
3HAHUM) OKa3bIBAIOT BJIMSIHUE CMEXKHbIC MpEeAMEThl. Tak, Hanmpumep, B COJCPKaHUU
npeaMeTa JJid KJIAaCCOB XUMHUKO-(DU3UYECKOTO MpOoQuis OoJblioe 3HaueHue OyayT
UMETh AJIEMEHTHI y4eOHOro Marepuana mno ooued xumuu. [Ipu nuzyuenun npeamera B
JTAHHOM CJIy4yae akIeHT OyJleT clejlaH Ha OOLIHOCTh METOJOB IMO3HAHUs, OOIIHOCTh
3aKOHOB M TEOpUM B XUMHUUM W B (DU3UKE: AaTOMHO-MOJIEKYJISIpHAs TEOpHs
(MouiekyiisipHasi Teopus B (DU3UKE), 3aKOHBI COXPAHEHHUS MAacChl M SHEPIUH, 3aKOHbI
TEPMOJIMHAMUKH, DJIEKTPOJIN3a, MPEACTABICHUS O CTPOCHHUM BELIECTB U Apyroe. B
COJICp)KaHUM TMpeIMeTa JIJIsi KJIAaCCOB XUMUKO-OMOJIOTMYECKOro Mpoduiis OOJIbIINA
yIEIbHBIN Bec OyJeT UMETh OpraHnudeckas XuMmusi. B 3ToM ciydae mpenocTaBisieTcs
BO3MOYHOCTH /I 00Jiee OOCTOSITEIBHOTO PACCMOTPEHMSI XUMHUECKOW OpTaHU3aIluu
KJIETKH KaK OMOJIOTUYECKOW CUCTEMBI, B COCTaB KOTOPOU BXOJAT, K IPUMEPY, TaKUE
CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JUTUbI, OCJKH, YTIE€BObl, HyKICHHOBBIC KHUCIOTHI
u apyrue. I[Ilpy 3ToM 3HaHWS O COCTaBE€ W CBOWMCTBAX MPEICTABUTENEH OCHOBHBIX
KJIACCOB OPraHWYECKHUX BEHIECTB CIY)KaT OCHOBOW [JIi H3YYE€HHUS] CYIIHOCTH
mpoiieccoB (POTOCUHTE3A, AbIXaHUS, MTUIIEBAPCHHUS.

B mmane ¢opmupoBaHUS OCHOB HAay4yHOTO MHPOBO33PEHHUS, OCBOCHHS
00IIIeHayYHBIX METOJIOB TO3HAHUS W OMbITA MPAKTUYECKOTO MPUMEHEHHUS HAYYIHBIX
3HAHUU H3yYeHHE mpeameTa «XUMHUS» Ha YIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBS3SIX C YYCOHBIMH TMpEIMETaMH €CTECTBEHHOHAyYHOTO W

MAaTCMAaTUYICCKOT' O IIUKJIIOB, @ TAKIKC PYCCKUM A3BIKOM.
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[Ipu uzyueHun yueOHOro npeaMera « XUuMush» Ha yriiyoJIEHHOM YpPOBHE Takke, Kak
Ha YpOBHE OCHOBHOI'O M cpeaHero oomero oOpazoBaHus (Ha 0a30BOM YPOBHE),
3a/1aueii IePBOCTEIICHHON 3HAYNMOCTH SIBJISIETCS] (JOPMHUPOBAHUE OCHOB HAYKU XUMHUHU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON IEATETbHOCTH YelIoBEeKa
U OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJlbTyphl. Pemienue 53Tol 3amaum Ha
yrayOn€HHOM YPOBHE M3YyUCHHsI MPEAMETA MPEIOoIaracT peaanu3ainio TaKuX IeleH,
KakK:

(dopmMHUpoBaHME PEACTABICHUNL:

O MaTepuaJbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBIICHUMN
MPUPOIBI, O MECTE XMMHH B CHCTEME ©CTECTBCHHBIX HAayK W €€ BEAyIleHl pojii B
obOecrieueHN yCTOWYWMBOTO PA3BHTHUSI YEJIOBEUECTBA: B PCIICHUH TPOOIEM
HKOJIOTUYECKOM, YHEPTeTUYECKON U TUIIEBOIM 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3JJaHUU HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB DJHEPTHUU, B OOCCIICUCHHUH
PaIlMOHANBHOTO MPHUPOJIONOIL30BaHNS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH
KyJbTYPBI YEJIOBEKA, & TAKXKE IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0POBBIO ¥ TIPUPOTHON CPEIIE;

OCBOCHHME CHCTEMBI 3HAaHHH, JEKAIIUX B OCHOBE XUMHUYECKOW COCTABJIAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpaA: (yHIaMEHTaJIbHBIX TOHSTHH, 3aKOHOB U
TEOpU XWMHUHU, COBPEMEHHBIX MPEJCTABICHUIA O CTPOCHUU BEIIECTBA HAa Pa3HBIX
YpPOBHSIX  —  QTOMHOM,  HWOHHO-MOJEKYJSIPHOM,  HAJMOJICKYJISIPHOM, O
TEPMOJIMHAMHYECKIX U KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peaKIuii, 0 XUMHUIECKOM PAaBHOBECHH, PACTBOPAaX M IUCIIEPCHBIX CUCTEMax, 00 o0mux
HAyYHBIX MPUHIIATIAX XHMHUYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHUE Yy OOYYArONIMXCA OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUYECKUX 3HAHUU 11 OOBSCHEHUS KIIOYEBBIX HICH M TpoOsieM
COBPEMCHHOW XHWMHH, 11 OOBSICHCHHS W TPOTHO3WPOBAHUS SBIICHUM, WMEIOIIHX

€CTECTBEHHO-HAYYHYIO TPUPOJY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C
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XUMHEW, NPOTHO3UPOBAHUSA, AHAIM3a M OLEHKUM C TMO3ULIHKA DKOJOTHYECKON
0€30I1aCHOCTH MOCJIECTBUN OBITOBON U MPOU3BOICTBEHHON EATEIBLHOCTH YEIOBEKA,
CBSA3aHHOM C XHWMHYECKUM TIPOU3BOJCTBOM, HCIOIH30BAaHUEM U TMeEpepabOTKON
BEIIIECTB;

yriayOJieHue MpeACTaBICHUN O HAayYHBIX METOJax MO3HAHMs, HEOOXOAUMBIX IS
OpUOOpEeTEHUs] YMEHUN OpHEHTHUPOBATHCA B MHUPE BEUIECTB U OOBSICHEHMS
XUMHUYECKUX SBJICHUI, UMEIOIINX MECTO B IPUPOJAE, B IPAKTUUECKOMN AECSITEIBHOCTUN

MOBCEIHEBHOU KU3HU.

HEJU U 3AJJAYU YYHEBHOI'O ITPEJIMETA «XUMMUS»

B mpaktuke mnpemnojsaBaHus XUMUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TAK U HAa YPOBHE CPEIHEro OOIIero 00pa3oBaHUs, MPU ONMPEACICHUN
COJICP)KATEIIbHOM XapaKTepUCTUKU IIeJel H3ydeHHUs TMpeIMeTa HampaBiIeHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMpPHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKW Kak O0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHPOBOWU KylbTypbl. C
METOJUYECKOM TOYKM 3PEHUs] TaKOM MOJIXO0J K OMNPEACNICHHIO IIeled H3ydeHus
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

['maBHBIMUY TIEASIMU U3YUYEHUSI IPEIMETa « XUMUS» Ha YPOBHE CPEIHETO OOIIEero
00pa3oBaHust Ha 6a30BOM YpOBHE SIBJISIFOTCS:

dbopMupoBaHHE CUCTEMBl XUMHUECKUX 3HAHUM KaK Ba)KHEHIIEHCOCTaBIIAIONIEH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM JIe)KAT KIIOUEBBIC TTOHATHUS,
dbyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHS U CTAHOBJICHHUS;

dbopMHpoBaHrE W pa3BUTHE TPEJCTABICHUN O HAYYHBIX METOJaX IMO3HAHUS

BEIIECTB M XUMUYECKUX PEAKINii, HEOOXOMUMBIX JJIsi MPUOOPETEHUS YMECHHIMA
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OpHUEHTHUPOBAThCA B MHPE BEIIECTB M XUMHUYECKUX SIBICHHI, MMEIOIIMX MECTO B
IIPUPOJE, B MPAKTUYECKOU U TOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUN M CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAONIOIECHUEM H
OOBSICHEHMEM XHMHUYECKOIO OSKCIEPUMEHTa, COOIIOACHHEM IpaBUJ O€30IacHOro
oOpallieHus C BEIIECTBAMHU.

ConepxxarenpHas XapaKTEpUCTHKA LEJed W 3aJa4 W3Y4YeHUs NpeIMeTa B
IporpaMme M0 XUMHUM YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBMM C HOBBIMHU
IPUOPUTETAMHU B CUCTEME CpeiHero obiero oopa3zoBanusi. CeroHs B MpenoiaBaHuu
XUMUU B OONBIICH CTENEHH OTHAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE
colepkaHusl ~ OOy4yeHMs, OPHEHTUPOBAHHOM HA  NOJTOTOBKY  BBIIYCKHHKA
00111600pa30BaTeIbHON  OpraHW3alK, BIIAJICIONIET0O HE HAO0OpOM 3HAHWM, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CThb CHOCOOAMH M YMEHUSMM aKTUBHOTO
IIOJIYYECHUS 3HAHUU U IPUMEHEHHUSI X B PEANIbHOW KU3HHU ISl PEILICHMS] IPAKTHYECKUX
3ama4d. B 3TON CBS3M NpU M3YYEHHUH NPEAMETa «XUMHSI» JOMUHUPYIOLIEE 3HAYEHUE
IpUOOPETAIOT TaKUE 1NN U 331a4H, KakK:

ajanrtanusi oOydyaroluXcsl K YCJIOBHUAM TUHAMUYHO Pa3BUBAIOLIETOCS MHpAa,
(dbopMHpOBaHKE UHTEIJIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaM000pa30BaHMUIo,
COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM,;

dbopmupoBaHre |y  OOydYalOIIMXCA  KJIIOYEBBIX  HABHIKOB  (KJIFOYEBBIX
KOMIIETEHLIUM), HMEIOIIMX YHHUBEPCATIbHOE 3HAUYE€HHE /I Pa3JIMYHbIX BHUJOB
NEeSATEIbHOCTH: pPEIIeHUs] NpoOsieM, MOMCKa, aHaiau3a U o0paboTKu HH(OpManuw,
HEOOXOJUMBIX JJIsi IPUOOPETEHUS OMbITa IEATEIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B TMO3HAaHUU XHUMHH, a TaKXKe IS OLUEHKH C MO3ULUNA BSKOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIIMSHUS BEUIECTB U XMMHUECKUX MPOIIECCOB Ha OPraHU3M

YeJI0BCKa U MPUPOJHYIO Cpeay,
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pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, HMHTEJUICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YyYaromUXCs: CIIOCOOHOCTH CaMOCTOSITENIbBHO MPUOOPETaTh HOBBIC
3HAHUS N0 XMMHH B COOTBETCTBUU C XU3HEHHBIMHU MOTPEOHOCTSIMU, HCIIOJIB30BAThH
COBpPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTMM JJIsi TOMCKAa W aHaidu3a ydyeOHOU H
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

(dopMupOBaHUE U PA3BUTHE Y OOYUAIOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO
MBIILICHUS, HAOTI0AaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTHU, KOTOpPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU I[UIAHUPOBAHUH U TMPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA,

BOCIIUTaHWE Yy  OOy4aromuxcsi YOeXKIEHHOCTH B  TyMaHUCTHYECKOU
HAIMpaBJICHHOCTU XUMHUHU, €€ BaXKHOM pOJIM B PEUICHUU TJIOOAIBHBIX MPOoOsIeM
PalMOHAIBHOIO MNPUPOJONOIb30BAHMS, IOMOJHEHNS YHEPreTUYECKUX PECYPCOB U
COXpaHEHUs TPUPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOIMMOCTH OEpexHOrOo
OTHOLIECHUS K TNPUPOJE M CBOEMY 3[0POBbIO, a TakKe HIPHUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJIYYCHHBIX 3HAHWUW JUIsl TIPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

Ilpu usyuenuu yuebnoz2o npeomema «Xumusay Ha y2nyONEHHOM YPOSHE MAKJLCe,
KaK HA YPOBHE OCHOBHO2O U CpedHe20 0bwe2o 0Opazoeanusi (Ha 6A3080M YposHe),
3a0aueti nepeoCcmeneHHOU 3HAYUMOCMU ABIAeMCsl hOPMUPOB8aHUE OCHO8 HAYKU XUMUU
Kak obnacmu CcOBPEMEHHO20 eCcmeCcmE8O3HANUs, HNPAKMUYECKOU OeamenlbHOCmu
yenoeeKa u 00HO20 U3 KOMNOHEHMO8 MUPOBOU K)IbHYpbl.

Pewenue omou 3a0auu na yenyOnéHHOM YpOBHe U3VUeHUus npeomema
npeonoaazaem peanusayuro maxKux yeuetl, Kax:

Gopmuposarue npedcmasieHull.

0 mamepuailbHoOM eouHcmee mMupda, 3aKOHOMEPHOCMAX U nozHasaemocmu
S6/IeHUll npupodbl, omecme Xumuu 6 cucmeme eCmeCcmeerHblxX HAYK U ee 6’80)21/14812[?0]11/1
6 obecneuenuu ycmou”uueoeo paseumusl deioeevecnied. 6 peuleHuu I’lp06Jl€M

3KO]Z02M’~[€CK0MU, 3H€p2€mu’~l€CK01/7 u nume@oﬁ 6e3onaCHocmu, 6 pazeumuu Meaul/ﬂ/ll-lbl,
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CO30aHUU HOBBIX MAMEPUanos, HOBbIX UCMOYHUKO8 dHepauu, 8 obecnedeHuu
PAYUOHATBHO20 NPUPOOONONL308AHUS, 6 (BOPMUPOBAHUL MUPOBO33PEHUs U 00uell
KVIbMypbl Yeno8eKd, ad maxice 3K0a02uiecku 000CHOBAHHO20 OMHOUEHUSL K CBOeMY
300pP08bI0 U NPUPOOHOLL Cpede;

0CBO€HUe CUCeMbl 3HAHUU, JIedHCAUWUX 8 OCHOBE XUMUUECKOU cOCmasianujel
eCmeCcmeeHHO-HAYYHOU KAPMUHbL MUpa: (QyHOAMEHMAIbHbIX NOHAMULL, 3AKOHO8 U
meoputl Xumuu, COBPEMEHHbIX NPeOCmAasieHUull 0 CMpoeHuU Beuecmed Ha pPAa3HbIX
VPOBHSAX — AMOMHOM, UOHHO-MOJLEKYIAPHOM, HAOMOJIEKYIAPHOM, 0
MePMOOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCISX NPOMEKAHUS XUMUYECKUX
peaxkyuil, 0 XUMUYECKOM PABHOBECUU, PACMBOPAX U OUCNEPCHBIX CUCmemax, 00 oouux
HAYYHBIX NPUHYUNAX XUMUHLECKO20 NPOU3B00CMEA,

Gdopmuposanue y 00yuarOUUXcs 0COZHAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCMEMHbIX XUMUYECKUX 3HAHUU 0N OObBACHEHUs KIYesblXx uoeu u npoonem
COBPEMEHHOU XUMUU, Ol OOBACHEHUS U NPOSHOZUPOBAHUS AGNEHUL, UMEIOUJUX
eCmeCcmeeHHO-HAYUHYI0 NPUpPoOy, 2PAMOMHO20 peuleHus Npoodiem, CEA3AHHbIX C
Xumuel, NPOSHOZUPOBAHUSL, AHAIU3A U OYEHKU C HOUYULL  IKOJOSUHECKOU
bezonacrHocmu  nocieocmeull.  Oblmosou U  NPOU3BOOCMEEHHOU  OesimeabHOCU
yenoeeKd, CeA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoul euyecms,

yenybieHue npeocmasieHull 0 HayyHblX Memooax NO3HAHUsL, He0OX00UMbIX O
npuoOpemerus YMeHUll OPUEHMUPOBAMbC 6 Mupe 6eujecms U O0ObACHEeHUs.
XUMUYECKUX SGNIeHUU, UMEIOUUX MeCmO 8 Npupooe, 8 NPAKMuU4ecKol O0esmelbHOCmu
U NOBCEOHEBHOLL IHCU3HU.

B nnane peanuzayuu nepgoouepeoHviX 60CNUMAMENbHBIX U PA3BUBAIOUUX
@YHKYULL YeloCMHOU cucmemvl CpeoHe20 00we20 00pa308anusi Npu U3yYyeHuu
npeomema «Xumusi» Ha YeayOiEéHHOM YPOBHE 0COOYIO AKMYAIbHOCHb NPUOOPEemarom

maxkue yejiau u 361061'{“, Kak.
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gocnumaHue y0ercOEHHOCMuU 8 NO3HABAEMOCMU AGNIeHUNl NPUPOObL, VEAINCEHUs
K npoyeccy meopuecmsad 6 001acmu meopemuieckux U NPUKIAOHbIX UCCIe008aHUlL 8
Xumuu, popmuposarue Mupo8o33peHus, COOMEEMCcmaeyIoue20 Co8PeMeHHOMY YPOBHIO
PA3BUMUSA HAYKU,

passumue Momueayuu K OOVUeHur0 U NO3HAHUIO, CHOCOOHOCmEl K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8e YCBOCHUs 00uedenoseyecKux
YeHHoCcmell,

paszsumue No3HABAMENbHLIX UHMEPECo8, UHMENNeKMYAIbHbIX U MEOPUECKUX
CnocobHoCcmell 00y4arwuxcs, Gopmuposanue y HUX COZHAMENbHO20 OMHOWEHUS K
CamMooopazoeanulo U HeNnpepwviHOMY 00pA308aHUI0  KAK YCIOBUIO  YCHNEUHO
npogeccuoHanvbHoll u 0OWecmB8eHHOU OesimelbHOCIU, OMBENMCIMEEHHO200MHOUEHUS
K c80eM) 300p08bi0 U NOMPeOHOCMU 8 300P0BOM 00pA3e HCU3HUL,

Gopmuposanue ymeHull U HABLIKOG PA3YMHO20 HPUPOOONOIb308AHUS, PA3GUMIUE
9KOJIO2UHECKOU — KYIbMmypsl,  Npuodpemenue  onvima  00WeCmMEeHHO-NOEe3HOU
9KOJI02UHECKOU OesimelbHOCMU.

[lermn w 3agaum  wW3ydeHHWs] TpeaMeTra «XUMHUS» TOMYyYHIA TOIPOOHYO
METOJIMYECKYI0 UHTEPIIPETAINIO B pa3jiene mporpammel «Ilnanupyemoie pe3ynbTarhbl
OCBOCHHS TIpeaMeTay», Ojarofaps yeMy oOecredeHO YETKOE MPEICTaBICHUE O TOM,

KaKHW€ 3HaHWA U YMCHHA UMCIOT IIPAMOC OTHOIICHUE K p€ain3aln KOHerTHOﬁHeHH.

MECTO YYEBHOI'O IPEJIMETA «XUMHUS» B YYHEBHOM IIVIAHE

B cucreme cpeagnero oOmiero oOpazoBaHusi «XuUMHs», H3ydaeMas Ha 0a30BOM
YpOBHE, Mpu3HaHa oOO0sA3aTeNbHBIM YYE€OHBIM MPEIMETOM €CTECTBEHHOHAYYHOIO
nukia. Ob1ee Yucio yacoB, PEKOMEHOBAHHBIX JJIs U3yueHus: XumMun — 70 4acos: B
10 xmacce — 35 gacoB (1 yacB Henento), B 11 kiacce — 35 gacos (1 yac B Heneno).

VY4eOnblii mnpeamer «Xumus» yriayOnaEHHOTO YpPOBHS M3yUEHHUS SIBISETCS
IPEIMETOM E€CTECTBEHHOHAYYHOIO LUKJA. Ero M3ydeHne mpemnycCMOTPEHOB Kilaccax

CCTCCTBCHHOHAYYHOI'O HpO(i)I/IJ'ISI, HanlpuMEp, XUMHYCCKUX, XUMHUKO- OMOJIOTHYECKHUX U
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MEAMIIMHCKUX. B 3THX Kiaccax W3ydeHHEe [aHHOTO MpeaMeTa IMPEeayCMOTPEHO B
00béMe yuyeOHOW Harpy3kd He MeHee 3 4 B Hegemto. OOliee YMCIO YacoB,
PEKOMEHJOBAaHHBIX TSI U3YUYCHUS XUMHUH Ha yrioy0inéHHoM ypoBHe, — 210 gacos: B 10
kiacce — 105 ygaca (3 gaca B Hezento), B 11 kimacce — 105 gaca (3 yaca B HEJIelo).

[Ipu dopmupoBarnm 00pa30BaTEILHON OpraHU3aIMe MYyIbTUIPO(OUILHOTO
yaeOHoro rutana i 10 u 11 kimaccoB ycTaHaBimBaeTcs yueOHas Harpy3ka o npeamery
«Xumus» st 0a30BOTO YpoBHS B o0beMe 1 wac B Hegemto (35 4 B rox), a Jjis
yIIIyOJIEHHOTO YPOBHS CIIEAYIOMNM 00pa3oM: | "4ac B HEJENIO 3a cUeT 00s3aTebHON
gactu OOII COO u 2 ygaca 3a cuet yactu OOII COO Ha [0NOIHUTENbHBIE YUeOHbIE
npeaMeTbl. Takum oOpa3zoM, /st 00ydaronxcsi, BEBIOpaBIIUX yriayO0aéHHOE N3YUCHHE
XMMHH, yaeOHast Harpy3Ka ycTaHaBJIMBaeTCs Takxke 3 yaca B Henemto (105 4 B rox), 310
MIPaBOMEPHO, €CJIM MaKCUMajbHasi yuyeOHasi Harpy3ka He MPEBBIIIACT MaKCUMAaIbHO
JIOTYCTUMYIO YY€OHYIO Harpy3Ky B HEICIIO.

B TemMatnyeckoM MmIaHUpPOBAaHWUHW yKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHIyeTCcsl Ui peajiu3alliil  aBTOPCKUX TOJXOJIOB 10 HCIMOJIb30BaHUIO

pa3zHooOpa3HbIX (HOPM OpraHu3alUK Y4eOHOTO MpoIlecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEJJMETA
«XHUMMUS»

®I'OC ycraHaBaMBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OOy4YarOIIMMUCS
porpaMM cpeHero oOImero o0pa3oBaHHs (JUYHOCTHBIM, METAlPEIMETHBIM H
npeaMmetHbiM). [lomyueHue xmmuueckoro oOpa3oBaHMs 0a3UpyeTcsi Ha OCHOBHBIX
TUAAKTAYECKUX MPUHIUNAX 00ydeHHs (HAyYHOCTH, CHCTEMHOCTH, CUCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3U TEOPUM C MPAKTHUKOM, HArJIAIHOCTH U Jp.), HA NPUMEHEHHUH

COBPEMCHHBIX O6pa?>OBaT€J'IBHBIX TEXHOJIOTUH C YU4€TOM MCXAaHHU3MOB JOCTHIKCHUS

20



BCEX IJIAHUPYEMBIX PE3YIbTATOB OCBOCHUSI OCHOBHOW 00pa30BaTENIbHOW MPOTPAMMBI.
HayuHo-MeTonuueckoid OCHOBOM uisi pa3pabOTKU TUIAHUPYEMBIX PE3yIbTaTOB
OCBOGHHUSI TPOrpaMM CpeIHEro oOmiero oOpa3oBaHUs SBISETCS CHCTEMHO-

NEATEILHOCTHBIN ITOAXO0/I.

JIMYHOCTHBIE PE3YJIBTATDBI

B CcOOTBETCTBMM C CHUCTEMHO-ACSATEIBHOCTHBIM TMOJIXOJAOM B  CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHSI ITPEAMETa « XUMHUS» Ha YPOBHE CPETHET0 00IIEro
00pa3oBaHMs BBIJICTICHBI CIAEAYIONINE COCTABIISIONINE:

OCO3HaHHUE 00YYAIOIUMUCI POCCUMCKOMN MPaKIaHCKOW UACHTUYHOCTH — FOTOBHOCTHU

K CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH M CAMOOIIPEIEIICHHUIO;

HaJIM4KUe MOTHBAIIUU K 00YUYCHHUIO;
[[EJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEKIACHUNW JIMUHOCTU HA OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAMILIMI 0a30BOI HAYKU XUMUU;
TOTOBHOCTH M CITOCOOHOCTH 00YYaIOIIUXCSl pYKOBOJCTBOBATHCA B CBOCH JIEATETLHOCTH

[IECHHOCTHO-CMBICJIIOBBIMU ~ YCTAHOBKaMH, TMPUCYIIUMH  IEJIOCTHOM  CHUCTEME

XUMHUYECKOTO 00pa30BaHuUs;

HaJIMyue MPaBOCO3HAHUS IKOJOTUUYECKON KYJIBTYpPbl U CIIOCOOHOCTH CTaBUTh IIEIHU U

CTPOUTH )KU3HEHHBIC ILJIAHBI.

JIn4yHOCTHBIE pE3yNIbTATHl OCBOCHHUS MPEAMETA «XUMUSD) JOCTUTAIOTCS B €JUHCTBE
y4eOHOM U BOCHUTATENIBHOW JeaTelbHOCTH OpraHu3alud B COOTBETCTBUHM C
I'YMAHUCTUYECKUMH, COLUMOKYJBTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U
ujicalaMl POCCUUCKOTO TPAXkKIAHCKOTO 00IeCTBa, MPUHITHIMU B OOIIIECTBE HOPMaMU
W TpaBWIaMH TOBEJCHUS, CIOCOOCTBYIOIIMMHU TIpoIleccCaM  CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMUHOCTH O0yUarOIIHXCA.

JInuHOCTHBIE  pe3yabTaTbl  OCBOCHMS  IpeaMeTra  «XHUMHUS»  OTPa¥aroT
c(hOpMUPOBAHHOCTH OINbITA TO3HABATEILHON M MPAKTUYECKOW JACATETbHOCTH

06yan01uch>1 10 pcalin3allii IIPHUHATBIX B O6IHCCTB€ HCHHOCTGI‘/JI, B TOM 4YHCJIC B
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qacTu:

1. I'pa:knaHCKOro BOCIIMTAHUS:

OCO3HAHHUS OOYYaIOIMUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB H 0OsI3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOIOPSIKY;

IIPEJICTABIICHUS O COITMAIBHBIX HOpPMax W IpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MACATCIBHOCTH TIPH CO3JaHUU YYCOHBIX
MIPOCKTOB, PEIICHUH YUYSOHBIX U MIO3HABATEIBHBIX 33/1a4, BBHITTOJIHCHUA XUMHUYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh M IMPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY M apryMEHTBI

JIPYTUX MPU aHAIKU3E PA3TUYHBIX BUJIOB YU€OHOH AESTENbHOCTH;

2. IlaTpnoTHYecKOro BOCIIMTAHHUS:

LIECHHOCTHOI'O OTHOILIEHHs K UCTOPUYECKOMY M HAYYHOMY HACJICIAUIO OT€YECTBEHHOMN
XUMUH;

YBaXXEHUS K MPOLECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTHUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOrO, YTO JOCTHIXKEHMS HAYKU €CThb PE3YyJbTaTr IJIMTEIbHBIX
HaOMI0ACHUH, KPOMOTIUBBIX IKCIEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOIO TPy/Aa
YYEHBIX U IIPAKTUKOB;

MHTEpECa U IIO3HABATEJIBHBIX MOTHUBOB B IIOJIYYEHHH U IIOCIENYIOLIEM aHAJIN3E

uH(GOPMAITH O TIEPEIOBBIX TIOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3. lyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHNS,

CIIOCOOHOCTH OIICHMBATh CHUTYallUM, CBSA3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTHY,;

TOTOBHOCTHU OLICHUBATH CBOE MOBEICHUE U IOCTYIKH CBOUX TOBAPHUILEU C MO3UIUU

HPABCTBCHHLIX U ITPABOBBLIX HOPM U OCO-3HAHHEC HOCHGI{CTBI/Iﬁ 9TUX ITOCTYIIKOB,
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4. @opMupoBaHNUS KYJIbTYPbI 310POBbS:

NOHUMAaHUsl [EHHOCTEH 370pOBOTO M 0e30macHOro o0pasa >KU3HH; HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TCUXHUECKOMY
3/10POBBIO;

coOMroIeHns TpaBui 0€30MacHOT0 OOpaIeHHsI C BEIIECTBAMU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOH I€STEIILHOCTH;

NOHUMAaHUSl 1IEHHOCTU MPaBWJ HHAUBUAYAIHHOTO W KOJUJIEKTUBHOTO 0O€30MacHOro
MOBEJEHUS B CUTYALMSIX, YIPOXAIOIIUX 3I0POBbI0 U JKU3HU JIOJEH; OCO3HAHUA
HOCNEACTBUA UM HENPUATHS BPEAHBIX NPHUBBIYEK (YHOTPEeOJIEHUS aJKOTOoJId,

HapKOTUKOB, KYpEeHHUS);

5. Tpy10BOro BOCIIUTAHMS

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4EOHO-HMCCIIEA0BATEIbCKOM JIESITEIIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKHU HA aKTUBHOE yYaCTHE B PEIICHUU MTPAKTUYECKUX 3a]1a4 COIUATBLHOM
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY U3YUEHUIO MTPOQPECCUI pa3IMYHOTO POJa, B TOM YHUCIE
Ha OCHOBE MPUMEHCHHSI MPEIMETHBIX 3HAHHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJUBUIAYAJIIBHOW TpaeKTOpUHM 0Opa3oBaHUs,
Oynymied nmpodeccun U peanu3anii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHWMHH, MHTEPECOB M TMOTPEOHOCTEH

00I11eCTBa;

6. 9K0J0rHNYecKOro BOCIIMTAHMS:

OKOJIOI'M4C€CKH uenecoo6pa3H0r0 OTHOHICHHA K IPHUPOAC, KaK HCTOYHUKY
CyYImCCTBOBAHUS JKU3HU HA BGMHG;

IIOHHUMAaHUs rI100aJIBHOTO XapakTepa SKOJOI'MYCCKHUX HpO6J’I€M, BIIMSHUA

AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;
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OCO3HaHUsl HEOOXOJMMOCTH HCIIOJIb30BAaHUSA JOCTHXKEHHM XUMHUU JUIsl PELICHUs
BOIIPOCOB PAllMOHAIBHOIO IIPUPOJOIIOIb30BAHMS;

AKTUBHOI'O HETIPUATHS NEUCTBUN, TPUHOCAIIUX BPEA OKPYKAIOIIEH MPUPOAHOU Cpene,
YMEHHSI TPOTHO3MPOBATh HEONArONMPUATHBIE  HKOJOTUYECKUE  IOCIEICTBUS
IpEAIPUHUMAEMBIX JEHCTBUM U IPEAOTBPAILATH UX;

HaJIM4YUsl PA3BUTOrO HKOJOTHUECKOTO MBILIEHUS, SKOJIOTHYECKOU KYJIbTYpBI, OIBITa
NEATEIIBHOCTH YKOJIOTUYECKON HAIIPABJIECHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMHU
B [103HABATEJIbHOW, KOMMYHUKATUBHOW M COLIMAJIBbHOW MPAKTUKE, CIIOCOOHOCTU U

YMCHHA aKTUBHO IIPOTUBOCTOATH HACOJIOTUHN XGMOCI)O6I/II/I;

7. lleHHOCTH HAYYHOT'O MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CHeU(PUKH XUMHHM KaK HayKd, OCO3HaHUsA €€ poiu B (OPMUPOBAHUU
pPallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO MPEACTaBICHUS 00
OKPYXarOIIEM MHUPE KaK O €IUHCTBE IPUPOABI U YETOBEKA, B TTO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUu Ipo0JIeM COXPaHEHUsI IIPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAUMMOCTH XUMHU JJIsl COBPEMEHHOW LIMBUJIU3AIUU: B €€
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH W BAXXHOW POJM B CO3JaHUU HOBOW 0a3bl
MaTePUAIBHON KYJIbTYPbI, PEIICHUH TJIOOATBHBIX TTPOOIEM YCTOWUUBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPbEBOM, DSHEPreTHYECKOW, MHUIIEBOM U SKOJOTMYECKON
0€30macHOCTH, B Pa3BUTHUN MEJUIIUHBI, 00ECIIEUYEHUN YCIIOBUN YCIEITHOTO TpyAa
Y SKOJIOTMYECKH KOMGPOPTHOM JKM3HU KaXKI0TO YJIeHa 00IIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: NOHUMAHUSA CYIIHOCTH METOJOB IIO3HaHMA,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BATh MOTyYacMbIe
3HAHUSA JJIS aHAJKM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOLIEr0 MUPa UITPOUCXOSAITUX

B HEM U3MEHEHUI; yMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
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OCHOBE Hay4YHBIX (DAKTOB M UMEIOIINXCS TAHHBIX C IEJTBIO MOTYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOIh30BaTh XUMHUYECKHAE 3HAHMS JJIST PEIICHUS
po0JIeM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

WHTEpeca K MO3HAHUIO B UCCIICIOBATEILCKOH eI TEThHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY OOPa30BaHHUIO U CaMO0OOpa30BaHUIO, K
AKTUBHOMY TTOJYYEHHUIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBHUH C KU3HECHHBIMH
OTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM Tpyla B pa3iMuHbIX cdepax mnpodeccruoHaIbHOMI

ACATCIBHOCTH.

METAHNPEIMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3yabTaTbl OCBOCHHS YU4EOHOTO MpeaMeTa « XUMUs) HaypOBHE
cpenHero oOuiero o0pa3oBaHMs BKIIOYAIOT: 3HAYMMBIE Ui (POPMHUPOBAHUS
MUPOBO33pEHUS oOyuaronmxcs MEXIUCIUIUIMHAPHbBIE (MeXIpeIMETHBIE)
oOlIeHayYHbIE TOHITHS, OTPaXKAIOUIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cne-iM(pUKy METOAOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, SHEPT U, SIBJICHUE, POLIECC, CUCTEMA, HayUHbIN (paKkT, IPUHLIKII, TUIIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHUs, UCCIEeI0BaHUE, HAONIOJICHHE, W3MEpPEHUE,
OKCIEPUMEHT W Jp.); YHHUBEpCalbHble Yy4ueOHbIE JeHCTBHUS (IO3HABATEIbHBIE,
KOMMYHHUKaTHBHBIE, PEryJATUBHBIE), o0ecrnieunBaroIne (dopMupoBanue
(GYHKIIMOHATBPHOW TPaMOTHOCTH W COLMAIBHONW KOMIIETEHIIMH OOYJaroIInxcs;
CIIOCOOHOCTh  OOYYarOIIMXCsS HUCIOJb30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS M YHUBEPCATbHBIC YU€OHBIC ICHCTBHS B MO3HABATEIHLHON
Y COLIMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATBHBIMU YIeOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSIMHU.

Osnaoenue YHuUueepcajibHbviMu yue6nbmu NO3HAGAMENIbHBIMU OCUCMBUAMU.
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1. ba3oBbIMM JIOTUYECKUMM J1€ICTBUSIMH:
CaMOCTOSATEIILHO (POPMYJIMPOBATh M aKTYaJM3MPOBATH MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;
ONPENEIIATh LEN ACITEILHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH WX JTOCTHUKEHUSI,
COOTHOCHUTH PE3yJIbTAThI IESITEIIbHOCTHU C MOCTABJIICHHBIMU ESIMU;
UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JJOTUYECKOTO MBIIUICHUS — BBIACISTh
XapaKTEepHbIEC MPU3HAKY MOHATHI U YCTAaHABINBATh UX B3aUMOCBSI3b, UCOJb30BATh
COOTBETCTBYIOIINE MTOHATHS JIsI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBICHUI;
BBHIOMPATh OCHOBAHUSI M KPUTEPUHU JUIsI KIACCU(UKAIMU BEIIECTB M XUMHYECKUX
peaKuuii;
YCTaHABIIMBATh MPUYMHHO-CJICJACTBEHHBIE CBA3U MEXIY M3y4YaeMbIMH SIBJICHUSMMU;
CTPOUTH JIOTHUECKUE PACCYKJICHUS (MHAYKTHUBHbBIC, JICAYKTUBHbBIC, IO aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUSI B PACCMATPUBACMBIX SIBICHUSX,
(bopMyIHpPOBaTH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATh B TMPOLECCE TIO3HAHUA MCIOJb3YEMbIE B XHMHH CHUMBOJHAYECKUE
(3HaKOBbIE) MOJIeNKM, MpeoOpa3oBbIBATh  MOJECNIBbHBIC  MPEACTABICHUS  —
XUMUYECKUN 3HaK (CUMBOJI) »JJIEeMEHTa, XuUMHuYeckas ¢opmylia, ypaBHEHHUE
XUMUYECKOUN peakiini — MPU PEIICHUN YUYeOHBIX MO3HABATEIBHBIX M MTPAKTUYECKUX
3aj7a4, TPUMEHSTh Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS [JI1 BBISABJICHUS

XapaKTEPHbIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

2. BazoBbIMH HCCJI€10BATEILCKHMH T€HCTBUSIMHA:
BJIaJIETh OCHOBAMHU METOJ0B HAYYHOT'O MMO3HAHMS BEUIECTB U XUMHYECKUX PEAKIIUM;
dbopMyIHMpoBaTh IEINM W 3aJa4d HMCCIICIOBAHUS, HCIIOJIL30BaTh ITOCTABJIICHHBIC H
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTAIO3HAHUS

¥ OCHOBBI JUIsi (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABHILHOCTH
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BBICKA3bIBAEMBIX CYXKICHUM;

BJIQ/ICTh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUSI U MPOBEACHUS YUYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HaOMIONaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylibTar, GOpMyIUpoBaTh 00OOIICHUS U
BBIBO/Ibl OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB HMCCJIEAOBAHMS, COCTABISAThH
000CHOBAaHHBIN OTUET O MPOJICTAHHON padboTeE;

npUOOpETaTh OMBIT YYEHUYECKON HCCIIEI0BATENHLCKOW M MPOEKTHOM NIeATeNbHOCTH,
MPOSIBJISITE CITIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY TIOMCKY METOJIOB

PECUICHUS ITPAKTUICCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IIO3HAHUS

3. PaboToii ¢ ungopmanmeii:

OPHEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHWKAX MHGOpMaNuK (HAyJIHO-TIOMyJIIpHAsS
JUTepaTypa XUMHUYECKOTO  COJACpXkaHHs, CIPaBOYHBIE TOCOOMsS, PecypcChl
WuTepHera), aHaMM3UpoOBaTh HMHPOPMAIMIO Pa3IUYHBIX BUAOB U  (GopMm
MIPEICTABIICHUS], KPUTUUECKH OIIEHUBATh €€ TOCTOBEPHOCTh HHEITPOTHBOPEYHBOCT;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSThH PA3JIMUHbIE METOJIBI IPU TOUCKE U O0TOOpE
nH(popmaIuu, HeoOXOAUMOM 7l BBIMIOJIHEHUSI YUYE€OHBIX 3a7a4 ONpeAeIEHHOTO
THUTIA;

npuodpeTaTh OTIBIT HCITOJTB30BaAHUS UH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTUMATbHYIO (GOpMY TMpeAcCTaBiIeHHUs HHGOPMAINH
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH H T. 11.);

MCITOJIB30BaTh HAyYHBIN S3BIK B KadeCcTBE CpPEACTBA MpH paboOTe C XUMHYECCKOU
uH(popManuen: TpUMEHSITh MEXNpeaMeTHble ((pu3nyeckne M MaTeMaTHYECKUe)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIL30BAaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEICTBA HATJISITHOCTH.

03Jla0euueyuu3epcaﬂbubmu KOMMYHUKamMuU6HbIMU oelicmeuamu;
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3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbI B XOJ€ Juajora W/ Wid
TUCKYCCHH,  BBICKAa3bIBaTh  HJEH, (DOpPMyIHpOBaTH CBOM  IPEAJIOKEHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEJI0KEHHOM 3a1a4u;

BBICTYIIaTh C MpE3CHTAMEe pe3ydbTaTOB  IMO3HABATEIBHOW  JIESITEIHLHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, Peai3aliid y9eOHOTO MPOeKTa U (POPMYIHPOBATH BHIBOJIBI
Mo pe3yJabTaTaM MPOBEIEHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHMS IO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Osnadenue yHugepcanbHovlmu pecyiimusHblMU OeliCIeUAMU:

CaMOCTOSITENIbHO ~ TUTAHMPOBATh W OCYHIECTBJIATH  CBOIO  IMO3HABATEJIHHYIO
JEsITeNIbHOCTh, ONpeesss €€ Lenu U 3aJadd, KOHTPOJIMpPOBaTh M IO MeEpe
HEOOXOAUMOCTH KOPPEKTHUPOBATh MpEAJaraéMblil  aNropuT™M JACUCTBUNA NpU
BBIIIOJIHEHUH Y4Y€OHBIX M MCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboliee
3¢ (EeKTUBHBIA C€MOCOO UX peuIeHHs ¢ yYETOM IOJYyYEHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKITUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOCW JESITEbHOCTM Ha OCHOBE CaMOaHalu3a |

CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpeameTHBIC pe3yabTaThl OCBOCHHS IMIPOTPAMMBI CPEIHETO 00111eT0 00pa30BaHMUSI O
XUMUU Ha 0a30BOM ypOBHE OpPHUEHTHUPOBAHBI HA OOECHEYeHHE MPEUMYIIECTBEHHO
00111e00pa3oBaTeIbHON U OOIIEKYJIBTYPHOM TOATOTOBKM oOOydarouuxcsi. OHu
BKJIFOYAIOT: CHEIUPUISCKUAE I y4eOHOTO MpeaMeTa «XHUMHs HaydHbIC 3HAHUS,
YMEHUSI M CIOCOOBI JIEWCTBHMA MO OCBOCHUIO, MHTEPIPETAIMU U MPEoOpPa30BaAHUIO
3HAHWH, BUJIBI ICITCIILHOCTH TI0 TTOJIYYCHUIO HOBOTO 3HAHWS U TIPUMECHCHHIO 3HAHUN B

Ppa3IN4YHbIX yLIC6HBIX " PCAJIbHBIX JKU3HCHHBIX CUTYAIHAX, CBA3aHHBIX C XUMUECH.

B mporpaMmme mo XuMHM NOpEeAMETHBIE PE3YyJIbTaTbl NPEACTABIEHBI 1O TroAam
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U3y4eHUs Kak Ha 0a30BOM, TaK M Ha y21yOiéHHOM YPOBHSX (BBIACICHO KYPCUBOM).

B 10 k1acce NMpEeaAMETHLIC PE3YyJabTaTbl 0CBOCHUHA KypcCa ((OpFaHI/I‘IeCKaﬂXI/IMI/IH»

oTpaxKarT.

1)

2)

3)

4)

cghopmuposanHocme  npedcmagneHuil: O  XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHOHAYYHOUN KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBIICHUIA TPUPOIBI,
B (OPMUPOBAHMM MBIIUICHUSI U KYJIBTYpPhl JIMYHOCTH, €€ (YHKIIHMOHAIBLHON
IPAMOTHOCTH, HEOOXOAUMOM ISl pEHIEHUs] MPAKTHYECKUX 3a/1a4 M SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOM cpeie;

enadeHue CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS (XUMUYECKUWA HJIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3IEKTPOOTPULIATEILHOCTD, XUMUYECKas!
CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpalllEHHAs), MOJib, MOJISIpHAs
Macca, MOJSIpHBIA 00BEM, YIJIEpOAHBIA CKEJEeT, (YyHKUMOHAIbHAs TIpyIIa,
paaukai, u30Mepusi, ©30MeEPbI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOABI,
KHCIIOPOJ- U a30TCOAEPKAIIME COCAUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOSHUS
oprannyeckux BemiectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHs MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XWMHH; MHPOBO33PEHUECKUE 3HAHUA,
JeXallue B OCHOBE NOHHMAHMS MPUYMHHOCTH M CHUCTEMHOCTHM XUMHUYECKHX
ABJICHUM, (DAKTOJOTMYECKHUE CBEIEHUS O CBOMCTBax, COCTaBe, IMOJYyYEHUU U
0€30MacHOM HCIMOJIb30BAaHUM BAXKHEWIINX OPraHUYECKUX BELIECTB B OBITY H
NIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

chopmupoeanHocms  yMeHuu  GblA6NIAmMb XapaKTEpPHbIE MPU3HAKUA TOHATUM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIME MOHATHS MPU

OIMMCaHuM COCTaBa, CTPOCHHA 1 HpeBpaH_IeHI/Iﬁ OpraHUYCCKHX COC,Z[I/IHGHI/II\/’I;

cqbopmupoeaﬁﬁocmb y]I/leHLllj ucnonvzosanitb XHUMHYCCKYIO CHMBOJMUKY  IJIA

COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAILIEHHOM)
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5)

6)

7)

8)

9)

dbopMya OpraHMyYecKUX BEIIECTB W YPAaBHEHMA XHUMHYECKUX PEaKLHUi;
u320masaueams MOJEIN MOJEKYJ OPraHMYECKUX BEHIECTB I WIUIIOCTPALIMHU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

chopmuposanHocms  yMeHull  YyCmaHasiueams TPUHAIIC)KHOCTh H3yYEHHBIX
OpraHWYECKUX BEHIECTB [0 MX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynmne COeAMHEHUH (YIJIEBOJIOPOJbI, KHUCIOPOJ- M a30TCOJepKallue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIMHEHHUS); Odagams WM Ha3BaHUS 110
cucremarnueckod HoMmenknatype (IUPAC), a Takke npuBOAUTH TPUBUAIBHBIC
HA3BaHUSl OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, IMPOIWJIEH, alleTHJICH,
ATUJICHTJIMKONb, TIULEpUH, (eHoM, hopManbaeru, aleTanbIeru, MypaBbUHas
KHCJIOTA, YKCyCHasi KHUCJIOTa, OJICMHOBAasi KHUCIIOTa, CTEApUHOBAas KHUCJIOTA,
JII0K03a, (PyKTO3a, Kpaxmall, IEJUII0I03a, TJIUIIHH);

cghopmupoeanHocmes  yMeHus  onpedeiamsv  BHUABl XUMHYECKOM CBSI3U B
OPTraHUYECKUX COCAMHEHUSIX (OJMHAPHBIE U KPATHBIE), KOBANEHMHAS U UOHHAS
CB513b, 0- U P-C653U, BOOOPOOHAS C8A3b),;

chopmMupo8aHHOCmMb  YMeHUsi NOOMEepHcOams HA  KOHKPEMHbIX Npumepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEeHUl
om KpamHoCmu U mund KOBANeHMHOU C8A3U (0- U T-CBA3U), 83AUMHO20 GIUAHUSI
aAmomo8 U 2pynn amomo8 8 MOJIeKy1ax,

cchopmuposanHocms  yMeHUsT NpuMeHsmb  TIOJIOKEHUsI TEOPUU  CTPOCHUS
opranuueckux BemiecTB A. M. byTiepoBa jisi 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
cchopmuposanHocms yMeHUll xapakmepuzosams COCTaB, CTpoeHue, puznueckue
U XUMHUYECKHE CBOMCTBA THUIMUYHBIX TMPEACTABUTENCH pa3IUUHBIX KJIacCOB
OpraHUYECKUX BEIIEeCTB (METaH, dTaH, dTUJICH, MPOIMWICH, alleTHICH, OyTaaueH-
1,3, metunOyraauen-1,3, 6€H307, METaHOJ, 3TAHOJ, STUJIEHTJIUKOIb, TJIUIECPHUH,
dbeHou, aneranblerull, MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmal,

LEJUII0JI03a, aMUHOYKCYCHAsI KHUCIIOTA); WILIIOCMPUPO8ams TEHETUUECKYIO CBSI3b
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MCXAY HHUMHU YPAaBHCHUSAMH COOTBCTCTBYIOIIUX XHMHYCCKHUX peaKHI/Iﬁ C

UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

10) chopmuposannocms ymenutl xapakmepuzo8ams cOCmMas, cmpoenue, guzuueckue
U Xumuueckue Ce0UCMEA MUNUYHBIX Npedcmagumeneli pPa3udHbIX KIACCO8
OP2aHUYECKUX 8eUecm8. AIKAH08, YUKIOAIKAHO8, AIKeHO8, AIKAOUCHO8, AIKUHOS,
ApoOMAMuUYecKux yaie8000p0008, CAUPMO8, aAlb0e2Uud08, KemoHO08, KapOOHOBbIX
KUCOM, NPOCMBIX U CLONCHBIX IPUPOB8, HCUPOS, HUMPOCOCOUHEHUU U AMUHOS,
aMUHOKUciom,  0enkos,  y2ne8o0o8  (MOHO-, Ou- U  HOJIUCAXAPUOOB);
ULTIOCMPUPOBAMb — 2eHEMUYECKYI0  C653b  MedHCO0y  HUMU  YPABHEHUSAMU
COOMBEMCMBYIOWUX XUMUYECKUX PeaKyuili ¢ UCNOb308AHUEM CMPYKIMYPHbLIX
dopmyn;

11) cpopmuposannocme ymenus xapakmepuzoéams WCTOUYHUKU YTIIEBOJIOPOIHOTO
CBIPBs (HE(Th, TPUPOIHBIN ra3, yToJib), CIIOCOOBI UX TIEPEPaAOOTKU U MTPAKTHIESCKOE
MIPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

12) cpopmuposannocme  ymenuii  npo6oOoums  BBIYUCICHUS TI0 XHUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOAHOTO BEIIECTBA WIIM MPOIYKTa
peakuu TO W3BECTHBIM Macce, O0BEMY, KOJHMYECTBY OMHOTO M3 HMCXOIHBIX
BEIICCTB MJIU MPOJTYKTOB PEAKIIUH);

13) chopmuposannocms ymenuii énradems CUCTEMON 3HAHUN 00 OCHOBHBIX METOHAaX
HAyYHOTO TIO3HAHMS, HCIOJIB3YEMBbIX B XUMHHU IPH H3YYCHHH BEIICCTB U
XUMHYECKHUX SIBIICHUI (HaOro1eHNE, U3MepeHue, HKCIIEPUMEHT,
MOJICIUPOBAHUE), UCNOIb308AMb CUCTEMHBIC XUMUYECKUE 3HAHUS ISl TIPUHSITHUS
peIIeHNH B KOHKPETHBIX KU3HECHHBIX CUTYAIMSAX, CBI3aHHBIX C BEHICCTBAMH U HX
IPUMCHEHHUEM;

14) chopmuposannocms 61a0eHUsT CUCMEMOU 3HAHULL O eCMeCmE8eHHOHAYYHbIX
Memooax NO3HAHUS — HAOIOOEHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEePUMEHME
(PeanbHOM U MbICIEHHOM) U YMEHUS RPUMEHSAMb IMU SHAHUS,

15) chopmuposannocme ymenusi npumensims OCHOGHbIE ONEPAYUU MbICTUMETLHOU
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OdesimenbHOCmMU — AHAIU3 U CUHMe3, CpABHeHue, 0000ueHue, cucmemamusayuro,
8blAGIeHUE NPUUUHHO-CTIeOCMBEHHbIX C853eU — O/ U3YUeHUs C8OLICNE Geyecms U
XUMUYECKUX pearkyull;

16) cpopmuposannocme ymenuii cobriodame npasuia TOIH30BAHHUS XUMHUYECKOM
nocyAod M J1abopaTOpHBIM O0OpYIOBAaHUEM, a TakKXKe IMpaBWiIa OOpaIEHUS C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMH IO BBIMOTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

17) cpopmuposannocmes  ymeHuil  NAAHUPOBAMb W GbLINOJAHAMbG  XUMHUYECKUI
HKCIIEPUMEHT (MPEBpaIeHUS] OPTaHUYECKUX BEIIECTB IPY HArPEBAHUU, TIOJTyUYCHUE
STWJIICHA W W3YYCHHE €TI0 CBOWCTB, KAa4YECTBEHHBIC PEAKINH OPTaHUYECKHUX
BEILIECTB, JIEHATypalus OCJKOB MpH HAarpeBaHWUM, I[BETHBIC PEaKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MAaCHOCTU TMpHU OOpallleHUuu C
BEIIECTBAMU M J1A0OPATOPHBIM OOOPYAOBAHUEM, HPeOCMAasiams Pe3yIbTaThl
XUMHUYECKOTO JKCIEPUMEHTa B (pOpMe 3alKCH YpaBHEHUN COOTBETCTBYIOIIHUX
peakuuii u gpopmyauposams BHIBOJBI HA OCHOBE ITUXPE3YJIHTATOB;

18) cpopmuposannocme ymenuil: camocmosmenbHo HAAHUPOBAMb U NPOBOOUND
XUMUYECKULL IKCNepUMEeHm (NOolyyeHue U u3yyeHue CE0UCME Op2aHUYecKUX
gewecms, KaueCmeeHHvle peakyuu y2i1eeo000p0008 pA3IUUHbIX KIACCO8 U
KUCTIOPOOCOOEPIAHCAUUX OP2AHUHECKUX Beujecms, peuieHue IKCNePpUMEHMATbHbIX
3a0ay no pacno3Ha8aHur0 OP2aHU4ecKux eeujecms) ¢ cobnooeHuem npasu
be30nacno2o obpawenuss ¢ gewecmeamu U 1abopamopHuiM 000pPY008aHUEM,
Gdopmynuposamo yenv uccied08anus, NPeoCmasisims 8 pasiuiHou opme

pe3yabmamsl IKCNEPUMEHMA, AHATUSUPOBAMb U OYEHUBAMb UX 00CTNOBEPHOCTND,
19) cghopmuposannocmo  ymenuil  Kpumuyecku — aHAIUZUPOBAMb — XUMHUYECKYIO

nH(dOpMaIIo, MOTy4aeMyro U3 pa3Hbix ucTouHnkoB (CMU, UuTepHeT u np.);

20) cpopmuposannocms  ymMeHuil:  OCywecmensms  YeieHanpPasieHHbll  NOUCK
XUMUYECKOU UHGopMayuu 6 pasiuyHvlX UCMOYHUKAX (HAYYHASA U YYUeOHO-HAYYHASA

aumepamypa, CMU, Humepuem u 0p.), Kpumuyecku aHaiu3uposams XUMU4ecKyo
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ungopmayuio, nepepadamviéamsv €€ U UCNOAb308AMb 6 COOMEEMCMBUU C
nocmaeieHHou yyebHol 3adayeli

21) cchopmuposannocme VMeHUll cobooamo npasuia AKOJIOTHYECKU
1eJIecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JAESATEIBHOCTH B IIEJIAX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON CPENbl; 0CO3HABAMb
OMaCHOCTh BO3JEWUCTBUS Ha JKUBBIE OPTraHU3MBI OINpPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, IOHMMasg cmblcn nokazartens IIJIK (mpepenbHON  OMyCTHUMOM
KOHLEHTpAalUu), HNOACHAMb Ha IpUMEpax  CIocoObl  yMEHBIIEHUS U
OpEeIOTBpAlICHUs] MX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M  4YeEJOBEKa;
AHATU3UPOBATL  YeNecO0OPASHOCMb NPUMEHEHUS OpP2aHUYecKUx 6eujecms 6
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUs COOMHOULEHUS. PUCK-NOIb3A

22) mist oOy4aromuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: yMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHUYECKUX SIBJICHUN;

23) anst cienbIX ¥ CIA0OBUASIINX OOYUYAIONIMXCS: YMEHHUE HCIIONB30BaTh Pebe(HO

TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XUuMUYEeCKUX (OpMYIL.

B 11 kuacce mpeaMeTHble pe3yJabTaTbl OCBOeHHs Kypca «O0masa wu

HEOPraHNYeCKasi XMMHSD OTPAKAIOT:

1) cgopmuposannocmv  npeocmasnenuni: 0 ~ XAMHYECKOH  COCTaBIIAIOLICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpa, POJIM XUMUU B TO3HAHUU SIBICHUN
IPUPOABI, B (DOPMUPOBAHUH MBITIUICHHS M KYJIbTYPBI JIMYHOCTH, €¢
(GyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOMUMOMN /I PEIICHUs MPAKTUYECKUX
3a/lad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOTHOM CPEJE;

2) enadenue CUCTEMOM XUMUYIECKUX 3HAHWH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAralONUe MOHATHS (XMMHUYCCKUH 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AIIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
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3)

4)

5)

6)

BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XMMUYECKasi CBS3b
(KoBaJIeHTHas!, MIOHHAS, METAJTHYECKas, BOJOPOIHAs), KPUCTAIIMYECKas pelETKa,
TUMBl XUMHUYECKUX  PEAKLIUNA, PaCTBOpP, DIJIEKTPOJHUTHI, HEIIECKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JIUCCOIMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMUYECKON peakiuyi, XUMUYECKOE paBHOBECHE, TECOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccounanuu, nepuoanueckuii 3axkon [{. M. Menneneena,
3aKOH COXPAHEHMsI MAacChl BEILIECTB, 3AKOH COXPAHEHMSI U MPEBPAIICHUS YHEPTUU
MNpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAINIME B OCHOBE NMOHUMAHHS MPUYMHHOCTU U
CUCTEMHOCTH XMMHWYECKHUX SIBJICHUH, (DAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIIOJIb30BaHUU BAXKHEUIIIUX HEOPTraHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;

co8peMenHble NpeoCmasieHus 0 CMPOeHUU 6eujecmea Ha amoMHOM, UOHHO-
MOJIEKYIAPHOM U HAOMOJIEKYIAPHOM YPOBHAX, NPeOCMABNeHUsi O MeXAHU3Max
XUMUYECKUX pearyull, mepmMoOUHaAMU4eCcKUx U KUHemu4ecKux 3aKOHOMEPHOCMAX
UX NPOMEKAHUS, O XUMUYECKOM PABHOBECUU, PACMEOPAX U OUCNEPCHBIX CUCEMAX,
gaxmonocuueckue ceedeHusi 0 C80UCMBAX, cocmase, NOLYYeHUU U 6e30NaAcHOM
UCNONIL30B8AHUU BANCHEUIUUUX HEOP2AHUYECKUX 8eujecme 68 Oblmy U NPAKMUYECKOl
oesimenbHOCMU  4eloBeKd,  OOWUX  HAYYHbIX — NPUHYUNAX — XUMUYECKO20
npou3zeo0Ccmed;

chopmuposanHocms  yMeHUll  GblAGIAMb XapaKTEPHbIC TMPU3HAKU TIOHSTHUH,
YCMAaHAaseIUu8ams UX B3aUMOCBS3b, UCNOIb3068aAMb COOTBETCTBYIONINE TTOHSATHS IPU

OIMMCaHWN HCOPTaHUYICCKHUX BCIICCTB U UX HpCBp&H.[CHHfI;
C@OpMUpO@CZHHOCWlb yMeHul:i ucnojiibzoeams XHUMHYCCKYIO CHMBOJIUMKY JJIA

cocTaBieHMs (QOpMyJl BEIIECTB W YPAaBHEHUM XUMHUYECKHX  PEaKIU;
cucrematrueckyro HomeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeIleCTB (yrapHblid ras3, yrj€KHCIbIM ra3, aMMHaK, ramiéHas

W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, TUPUT U JIP.);
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7)

8)

9)

cchopmuposanHocms yMeHutl onpeoensms BAJECHTHOCTh M CTENEHb OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIUYHOIO COCTaBa; BUJ XUMHUUYECKOU
CBsI3U (KOBAJICHTHAsI, MOHHAsSI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCTUHEHUSX; THUI
KPUCTALTAYECKOW PEMIETKH KOHKPETHOTO BeIlecTBa (aTOMHas, MOJEKYJspHas,
HMOHHAs, METAJUTMYECKas ); XapaKTep Cpeabl B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM;

chopmupo8arnHocmo yMeruss 00bACHAMb 3A8UCUMOCTb CBOUICME Belecms Omeudd
XUMUYECKOU CB8A3U U MUNA KPUCMALIUYECKOU DeuémKu, 0OMeHHbIl U OOHOPHO-
AKYenmopHbulil MEXaHU3Mbl 00PA308aHUS KOBALEHMHOU C853U;
chopmuposanHoCms YMeHUll YCMAHA8IUBAMs TIPUHAIICKHOCTh HEOPTaHUIECKUX
BEILIECTB M0 UX COCTaBY K OMNpPEIEIEHHOMY KJacCy/TpyIie COeAMHEHUN (MPOCThIE
BEIIIECTBA — METAJUJIbl U HEMETAJLIbI, OKCUIbI, OCHOBAHUSI, KUCIOThI, aM(POTEPHbBIC

THIPOKCH/IBI, COJIN);

10) cpopmuposannocme ymenuil: Kiaccu@uyuposams. HeOpeaHudecKue Geujecmsd

HOUX COCMagy; Xumuyeckue peaxkyuu no pasiudHblM NPUSHAKam (YUCIy u cocmagy
peazupyrowux eeujecms, menjiogomy d¢gexmy peaxyuu, U3MeHeHUuo cmenexeu
OKUCNEHUsL INeMEHMOo8, 00pamuMoCcmu, y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8bIOUPAMb  OCHOBAHUSL U Kpumepuu OJisl Klaccugurayuu

uszyuaembvplx eeugecme u XMMMUQCKMXPQGKUMIZ;

11) cgpopmuposannocme ymenuii packpviéams CMBICI Tieproandeckoro 3akona 1. 1.

MenpeneeBa U I€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OObSICHUTENbHYIO U

MPOTHOCTHYECKYIO (QYHKIIUU;

12) cgpopmuposannocme ymenuil xapakmepuzoéams dIEKTPOHHOE CTPOCHHUE aTOMOB

XUMHUYECKUX 31eMeHTOB |—4 nepuonoB Ileproanueckoil cucTeMbl XUMUYECKHUX
anemeHToB J[. M. MenpaeneeBa, UCMONb3ys MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOUTaNINY», «IHEPTETUUECKUE YPOBHUY»; 00BACHAMb 3aKOHOMEPHOCTH U3MEHECHUS
CBOWCTB XMMHMYECKUX JJIEMEHTOB M MX COEAWHEHUHM II0 IEpUOJaM M TpyIIam
ITepuoanueckon cucteMbl XUuMUueCcKux deMeHToB . . Menneneesa; «ocrnognoe
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U B030VHCOEHHOE  DHepeemuvecKue  COCMOSHUS — amoma»,  O0OBACHAMb
3AKOHOMEPHOCMU UBMEHEHUSI CBOUCME XUMUYECKUX DJIeMEHMO8 U UX COeOUHEHUl
no nepuooam u epynnam llepuoouueckoii cucmemst /| U Menoeneesa, sanenmmule
B03MOJNCHOCMU AMOMO8 IJIeMEHMO8 HA OCHO8E CMPOEHUS UX IJNeKMPOHHLIX
00010ueK

13) chopmuposannocmes  ymenuii  xapaxkmepuzoseams  (onuceieamp) — 00IIHE
XUMUYECKAE CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KIACCOB;
noomeepocoams CyleCTBOBaHNE TEHETUYECKON CBS3M MEXKAY HEOPTaHWYECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

14) cpopmuposannocme — ymeHusi  packpuléamv — CYWHOCMb:  OKUCIUMETbHO-
B0CCMAHOBUMENbHBIX — PeaKyull  NOCPeOCmBOM — COCMABIEHUS  DJIeKMPOHHO20
banamca smux peakyuti, peaxyuil UOHHO 20 0OMeHA NYMEM COCMABNEHUS UX
HOJHLIX U COKPAWEHHBIX UOHHBIX YPAGHEHULl, peakyuti uopoau3d; peaxyuil
KOMNIEKCO00pa308anusl (Ha npumepe 2uOPOKCOKOMNIEKCO8 YUHKA U ATIOMUHUS),

15) chopmuposannocme ymenus Kiaccuguyupoéams XUMHYECKUE PEAKIMHA II0
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBYy PEarupylouux BEIIECTB, TEIJIOBOMY
ahdekTy peakiuu, U3MEHCHHIO CTEIICHEH OKHMCIICHHS AJIEMEHTOB, 0OPaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

16) chopmuposannocmes ymenuti cocmaensimes YPAaBHEHUS PEAKIU Pa3IMIHbBIX
THUIIOB; TIOJIHBIE ¥ COKpPAIIEHHBIE YPABHEHUS PEaKIUii MIOHHOTO OOMEHa, YUYUTHIBAs
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

17) cpopmuposannocmes — ymenuti  nposoOums  PEaKUUH,  MOATBEPIKIAIOIIHNE
KAueCTBCHHBI COCTAaB pPa3UYHBIX HEOPTAaHWUYECKHX BEIIECTB; PACNO3HABAMb
OTIBITHBIM MTyTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPTraHMYECKUX
BEIIICCTB;

18) cghopmuposannocms  ymenuii  packpvléamv  CYHIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKITUI IMMOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca

ATHUX PEaKIIUM;
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19) cghopmuposannocme ymenuii 00wsCHAMG 3aBUCHMOCTb CKOPOCTH XHMHYECKOM
peakiMd OT Pa3lu4yHbIX (DAKTOPOB; XapakKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHeNTHero Bo3aericTBus (mpuniun Jle [llatenbe);

20) cihopmuposannocme  ymenus — 0OBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUSL
XUMUYECKUX PeaKyuti ¢ Y4émom ux dHep2emuyeckKux Xapakmepucmuk, XxapaxKmep
UBMEHeHUs1 CKOPOCMU XUMUYECKOU peakyuu 6 3A8UCUMOCMU OM PA3TUYHBIX
gdaxkmopos, a makdice Xxapakmep CMeWeHUs XUMUYECKO20 PABHOBECUsl NOO
eruUsIHUEM BHeuwHUX o30eucmauti (npunyun Jle [llamenve),;

21) cihopmuposannocms  ymenuti  Xapakmepuzoeams ~ XAMHUYECKHE IPOLECCHI,
JIeKAIAEe B OCHOBE MPOMBINIJICHHOTO TMOTYYEHUs CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHHA 00 OOMMX HAyYHBIX MPHUHIUNAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

22) cghopmuposannocme ymeHus Xapakmepuzosams XUMU4eCKue peakyuu, 1excauue
8 OCHOBE NPOMBIUUIEHHO20 NOJIYYEHUS. CEPHOU KUCTIOMbL, AMMUAKA, 00ujue HayuHbvle
NPUHYUNDBL  XUMUYECKUX — NPOU3BOOCMS,  Yeleco0OpA3HOCMb  NPUMEHEeHUs
HEOp2aHu4ecKux 8eujecms 6 NPOMbIULIEHHOCMU U 8 Oblmy C MOYKU 3PeHust
COOMHOUIEHUSL PUCK-NONb3A;

23) cghopmuposannocmev  ymenuil npo6ooums BBIYUCICHUS C HCIOJB30BaHUEM
MOHSTHUSL «MacCOBas JIOJIS BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUI Ta30B
IPU XUMUYECKHUX PEaKIIUAX, MAaCChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM OO0BEMY OJHOTO U3 YYacTBYIOIIUX B
PEaKIMUBEIIECTB, TEMIOBOrO A (eKTa peakiMi Ha OCHOBE 3aKOHOB COXpaHEHUS
MaccChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS DHEPTUU;

24) chpopmuposannocme ymeHust RPOOOUNb PACUEMbL: C UCHONb308AHUEM NOHAMULL
«maccosas 00 eewecmea 68 pacmeopey U «MOJSIPHAS KOHYEHMPAYUs», MACChl
seujecmea uiu 00véMA 2aza No U3BECMHOM) KOJUYECMB)Y 8eujecmea, mMacce uiu
00bEMY 00H020 U3 YHACMBYIOUWUX 8 peaKyuu 6eujecms;, meniosoco s¢gexma
peakyuu, 3HayeHusi 6000POOHO20 NOKA3AMeENsl pACmMBOPO8 KUCIOM U Wenodell ¢
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U3BECMHOU CMENeHbl0 OUCCOYUayuU, Maccovl (00véma, KOaUUecmea eeujecmsa)
NPOOYKMA peaxkyuu, eciu 00OHO U3 UCXOOHBIX Geujecms 0aHO 8 8ude pacmeopa C
ONpedenénHoU MAacco8ou 00ell pacmeopEHHO20 8eujecmaea Ulu 0aHo 8 U30bimKe
(umeem npumecu); 00U 8bIXO0A NPOOVKMA pearyuu; O0OBbEMHBLIX OMHOWEHUL
2a308;

25) cghopmuposannocme ymenuti cobdnrodams npasuia TOJIB30BAHUS XHUMHYECKOU
nocyZiol W J1abopaTOpHBIM OOOPYJOBaHHEM, a TaKXKe MpaBWiIa OOpamIeHUs: ¢
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIHUSIMH IO BBITOTHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

26) cpopmuposannocms  ymeHull  NAAHUPOBAMb U GLINOAHAMbL  XUMUYECKUN
HKCIIEPUMEHT (pa3yIoKeHHE MEePOKCUA BOJIOPOa B MPUCYTCTBUHU KaTalu3aTopa,
OTIpEJICTICHNE CpEeAbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHIUKATOPA, BIMSHAC PA3IUIHBIX (AKTOPOB HA CKOPOCTh XUMHUUYECKOU PEAKITHH,
peakiy MOHHOrO OOMEHa, KayeCTBEHHBIE peaklMM Ha CcyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS;, PEIICHUE SKCICPUMEHTAIBHBIX 33/1a4 I10
TemMaM «Mertamiby U «HemeTasl») B COOTBETCTBHHM C TPaBHIAMHU TEXHUKU
0e30macHOCTH MpU OOpAIIEHUH C BEUIECTBAMHU U JJa0OPATOPHBIM 000PYI0BAaHUEM,
npedcmaesisimes PE3yNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpMe 3aIucu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (hopmyiuposams BHIBOABI HA OCHOBE
ATUX PE3yIbTATOB,;

27) cihopmuposannocmos yMeHUll: CAMOCMOSMENLHO NIAHUPOSANb U NPOBOOUND
XuMuyeckuli  9KCnepumenm  (nposedenue  peakyuil — UOHHO20  OOMeHa;
noomeepicoeHue  KayeCcmeeHHo20  COCMasa  HeOpP2aHUYecKUX  8eujecmse;
onpeoeneHue cpeodvl pacmeopos Geuwjecms ¢ NOMOWbI0 UHOUKAMOPOS, U3ydeHue
BIUAHUSL PA3TUYHLIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU pearyuu, peuieHue
IKCNEPUMEHMANbHLIX  3a0a4y no memam «Memannery u «Hememannery) c
cobnooeHuem npasusl 6e30nacHo20 00OpauleHus ¢ ewecmeamu U 1aoopamopHbim
obopyoosanuem, Gopmyiuposams yeib UCCIE008AHUS, NPeOCMABIAmMb 8
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pasauuHou ghopme pe3yrbmamovl IKCNEPUMEHMA, AHATUUPOBAMb U OYEHUBAMD
UX 00CMOBEPHOCMb;

28) cpopmuposannocms  ymeHull  KPpUMUYECKU — AHAAU3UPOSANMb  XUMHUCCKYIO
uHpOpMAITHIO, TIOTyYaeMyto U3 pa3Hbix uctounnkoB (CMU, UaTepHET 1 1p.);

29) cipopmuposannocmo YMeHull coorvdamo npasuia 9KOJIOTUYECKU
IIEJIECO00Pa3HOTO TOBEJACHUS B OBITY W TPYAOBOH JCSATEILHOCTH B IIENIAX
COXpaHEHUsSI CBOETO 3J0POBBS M OKPYXKAIOIICH MPUPOTHON Cpeabl; OCO3HABATh
OITACHOCTb BO3/ICHCTBUS HA )KHUBBIC OPTaHU3MBI OTIPEICIEHHBIX BEIICCTB, TIOHUMAs
cmbic nokazatens [IJK (nmpegenbHON T0MyCTUMON KOHIICHTPALIUN ), NOSICHAMb Ha
pUMeEpax CIOCOObl YMEHBIICHUS W MPEAOTBPAIEHUS WX BPEIHOTO BO3JICHCTBUS
Ha OpraHU3M YEJIOBEKa;

30) cghopmuposannocmes ymenuii: cobroams npPasula NOAb308AHUSL XUMUYLECKOL
nocyoou u J1abopamopHeiM 000py008aHuemM, 00pawjeHus ¢ Beujecmeamu 6
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJHEHUI) 1AO0PAMOPHLIX XUMUYECKUX
ONBIMOB, IKOJO2UYECKU Uelecoobpasnoco nogedeHuss 6 0vlmy u mpyoosol
0esmeNbHOCMU 8 YeAX COXPAHEeHUsl C80e20 300P08bsl, OKpYicalouell npupooOHoU
cpedbl U O00CMUdICeHUs. e€ YCMOUYUB020 pa3eumusl, OCO3HABAMb ONACHOCHb
MOKCUYECKO20 OeUCMBUsL HA JHCUBbIE OP2AHUBMbI ONPEOeNEHHbIX HeOPeaHUYeCKUX
sewecms, nouwumas cmvicn nokazamensi IIJ[K (npedenvuoii donycmumoti
KOHYeHmpayuu),

31) cpopmuposannocms  yMmeHuii:  OCYWECmENIAmy  YeNeHANPAGIeHHbIl  NOUCK
XUMUYECKOU UHGOpMayUU 8 pasiuyHblX UCOYHUKAX (HAYYHAS U YUeOHO-HAYYHAS
numepamypa, CMH, Unmeprem u 0p.), Kpumuyecku aHanu3uposams XUMu4eckyo
ungopmayuio, nepepabamvieamsv e€ U UCHONL308AMb 8 COOMEEMCMBUU C
nocmaejieHHoU y4yebHoU 3a0ayell;

32) nns o0y4aromMXCsl ¢ OTrPAaHMYCHHBIMH BO3MOXKHOCTSMH 3[0POBbSI: YMCHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX METOJAX ITO3HAHHS BEIIECTB H

XUMHUUYCCKHUX SIBJICHUM;
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33) s cienbiX U CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHUE HCIOJb30BaTh Pelbe(HO
TOUCUHYIO cucteMy obo3HaueHwuit JI. bpaiins nmis 3anucu XuMudeckux GopmMyiL.
PesynpTaThl 0OydeHHss Ha 0a30BOM ypOBHE OpPHUEHTHUPOBAHBI Ha OOINIYIO

(GYHKIHMOHATIBHYIO TPAaMOTHOCTD, MOJTYYEHUE KOMIIETEHTHOCTEW IJI MOBCEAHEBHOM

KU3HH W 00mero pasButus. Pe3ynapTaThl OOy4eHHS Ha YIUIYOJIEHHOM YpPOBHE

OpPUEHTHUPOBAaHbl ~ Ha  TIOJIyYEHHE  KOMIIETEHTHOCTEH i1 MOCHeIyrouen

po(hecCHOHANBFHOM NEATENBHOCTH KaK B paMKax JaHHOM MpeMEeTHON 00JacTh, Tak U

B CMEXHBIX C HEll 00J1acTAX.
COIAEP KXAHUE YUEBHOI'O ITIPEAMETA «XUMMUSI»

10 KJIACC «OPTAHUYECKAS XUMUS» BA3OBbI YPOBEHb

Teopernueckne 0CHOBBI OPraHMYECKON XMMHMHU

[IpeameT OpraHuyeckod XUMUU: €€ BO3HMKHOBEHHUE, PA3BUTHE W 3HAUCHUE B
IIOJIY4CHUM HOBBIX BEIIECTB W MaTepHaloB. Teopuss CTpOEHUsS OpraHUYeCKUX
coenuHennii A. M. bytiepoBa, e€ ocHOBHBIE MOsIOkKEHUSA. CTPYKTYpHBIE (DOPMYJIBI
OpPraHUYECKUX BeIeCTB. ['oMoitorus, nzoMepus. XUMHYECKas CBS3b B OPraHUYECKUX
COEIMHEHMSIX — OJMHAPHbBIC U KPATHBIE CBSI3U.

ITpencraBienne o KilacCU(pUKaUUMUM OpraHndeckux BeniecTB. HomeHknarypa
OpraHMYECKHUX COEIMHEHUIl (cucremaruyeckas) U  TpHUBHAJbHbIE Ha3BaHUs

BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

3KCH€pI/IM€HTaJ'H::HBI€ MCTOJAbl HM3YUYCHHA BCHICCTB W HX npeBpameHHﬁ:
O3HAKOMIJICHUE C 06pa3uaMH OpraHM4YC€CKHX BCUICCTB U MATCpHaJlaMU HA UX OCHOBC,
MOACIUPOBAHHUC MOJICKYJI OpPraHU4YCCKUX BCIICCTB, Ha6J'IIO,Z[eHI/Ie H OIIMCaHHUC
ACMOHCTPAOMOHHBIX OIIBITOB IIO0 TIIPCBPAIICHHUIO OPraHHYCCKHX BCHICCTB IIPH

HarpeBaHuM (IU1aBJieHUE, OOYTJIMBAHUE U TOPEHUE).

YrieBoaopoanl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psAl. MeTaH M 3TaH — MPOCTENIne
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MPEJACTABUTENIN AIKAHOB: (PM3UYECKHE U XUMHUUECKHE CBOMCTBA (peaKIuu 3aMelieHUs
Y TOPEHHUSI ), HAXOXEHUE B MPUPOJIE, MOTyUCHUE U IPUMECHEHUE.

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKUN PAA. OTWIEH W NPONUIECH —
MPOCTEHIIIME TIPEACTABUTEIIM QJIKEHOB: (U3MYECKUE M XUMHUYECKHE CBONCTBA
(peakuuu  TUIPUPOBAHUS, TAJOTCHUPOBAHUSA, TUApaTallMyd, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHEHHE.

Anxkanuensl. byraguen-1,3 wu wmetunOyraaumen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi mnonumepusanuu). lloyyeHue CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJOTUYECKUN P, AIETUIECH —
MPOCTEHIINI TIPEACTAaBUTEIb AJIKUHOB: COCTaB, CTPOCHHE, PU3HUECKHUE U XUMUYECKHUE
CBOMCTBA (pEaKIMM THUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THIApATallUd, TOPCHHS),
MOJIyYE€HHUE U IPUMEHEHHUE.

Apensl. beH3out: cocraB, cTpoeHne, GU3NIECKUE U XUMUUYECKHE CBOMCTBA (peaKIuu

TaJIOTEHUPOBAHMUSI W HUTPOBAHUS), MOJYYEHHE M MpUMEHeHue. TOoJyoJsl: COCTaB,

CTPOCHHC, (,J[)I/I3I/I‘—IeCKI/Ie U XHMMHYECKHE CBOMCTBA (DCaKHI/II/I TAJIOTCHUPOBAHUA H

HI/ITDOBaHI/ISI) IIOJYYCHHC N ITPUMCHCHHC. ToKCUYHOCTH ApCHOB. I'eneTnyeckas CBS3b

MCXKAY YIJIIEBOAOPOAaMHU, ITPUHAAJICIKAIMMU K pa3JIMYHbIM KJIaCCaM.

[TpupoaHbie UCTOYHUKU YTIIEBOOPOAOB. [IpupoiHbIil Ta3 U MOMyTHBIE HEPTSIHBIC
razel. Hedtpr u €€ mpoucxoxnenue. CriocoObl mepepaboTKu HEPTH: MEPEroHKa,
KPEKHHT (TepMHUYECKU, KaTAIMTUYECKUit ), muponn3. IIpoaykTsl nepepadoTku HePTH,
UX NMPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yroib W MPOIYKTHI €ro
nepepadboTKH.

OKCHNEpUMEHTAIBHBIE  METOJAbl M3Y4YEHHUS BEUIECTB M MUX IPEBPAILCHUIA:
03HaKOMJIEHHE ¢ 00pa3liaMHt MJIACTMACC, Kay4yKOB U pe3uHbl; KoJuiekuu «HedTe» u
«YToNb»; MOJEIMPOBAHUE MOJEKYJI YIJIEBOJOPOJOB W TaJOr€HONPOU3BOIHBIX;

MPOBEICHHUE MPAKTUYECKOW PaOO0ThI: MOJyUYeHHUE dTUJIEHA U U3YUYEHHUE €T0 CBOMCTB.

PacuérHble 3a1aun
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Bbluncienuss mo ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJTHOTO BEIIECTBA WM MNPOAYKTa PpEaKIUu IO H3BECTHBIM Macce, O0BEMY,

KOJIMICCTBY OAHOI'O M3 MCXOJAHBIX BCIICCTB WJIN ITPOAYKTOB peaKI_[I/II/I).

Kucsiopojacoaep:xaiiue oprannyeckue coeTuHeHust

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOJ U ATAHOJI: CTPOCHUE, (U3HUECKHUE U
XUMUYECKAE CBOMCTBA (PEAKIMU C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOIOPOJIaMH,
TOpeHHeE), IpUMEHeHHEe. BoIopoaHbIe CBS3M MEXITy MOJICKYyJIaMu CITUpTOB. JleiicTBre
MeTaHOJa 1 3TaHOJIa Ha OpTraHU3M YeJIOBEKa.

MHoroaToMHble COUPTHI. DTHIICHIJIMKOJb U TJIUIEPUH: CTPOCHUE, PU3NUYECKHUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IMIEJIOYHBIMH METaJJIaMHU, KaueCTBCHHAS
peakiys Ha MHOTOaTOMHBIE CIUPTHI). [leficTBue Ha opranu3m uenoBeka.llpumenenue
TJIMLEPUHA U ATUIICHTJIMKOJIS.

deHoJI: CTpOECHUE MOJIEKYJIbI, ((PU3NYECKUE U XUMUYECKHEe CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue dpeHona.

Anpaerunbl U KeToHbl. DopManbaery, aneTaabIeTHI: CTPOCHHUE, (HU3UICCKUE U
XUMHUYECKHUE CBOMCTBA (pEaKIMU OKHUCJICHUS M BOCCTAHOBJICHUS, KaueCTBEHHbIC

peakiuun), MoJIydeHUe U NMPUMEHEHHE.

AIIETOH: CTpOEeHHE, (hU3NYecKre U XUMUYECKHUE CBOMCTBA (PEAKIIMU OKUCICHUS U

BOCCTaHOBHeHI/Iﬂ), IMOJYUYCHHMC M IPUMCHCHUC.

OIHOOCHOBHBIE TPEAC/IbHBIE KAapOOHOBBIE KHUCIOTh. MypaBbUHAs M YKCyCHas
KHCJIOTBI: CTpOSHHE, (PU3UYSCKUE W XMMHYCCKHE CBOMCTBA (CBOMCTBA, OOIIWE IS
KJlacca KUCJIOT, Peakius dTepuduKaIim), noiydeHue u npumenenue. CTeapuHoBas u
OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

CnoxHble 3(UpPHl KaK MPOU3BOJHBIC KapOOHOBBIX KHUCJIOT. [ MAPOIN3 CIOKHBIX
a¢upos. Kupsl. I'naponus xxupos. [I[pumenenue sxupoB. brosorudeckas poJib >KUPOB.

VYrneBonbl: coctaB, KinaccUpUKAIMS YIIIeBOJOB (MOHO-, U- M TOJHMCAXAPHUIbI).
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['moko3a — mpocTedmuii MOHOcaxapul: OCOOEHHOCTH CTPOCHHSI MOJICKYIIHI,
dusznyeckue U XUMHUYECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaoM menu(Il),
OKHCJICHUE aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTtanoBiieHHe, OpOXKEHUE
TJIIOKO3BI), HAX0XKICHNE B PUPOJIC, IPUMEHEHUE, Onoorndeckast posib. @oTocuHTes.
®pyKTO3a KaK U30MEP TITFOKO3BI.

Caxaposa — INPCACTAaBUTCIIb AMCAaXapua0B, THAPOJIN3, HAXOXKJIACHUC B IIPUPOAC U

[IpUMEHEHHE.

Kpaxman u wemmono3a kak mnpupoiHble mnoiaumepbl. CTpoeHue Kpaxmaia u
nenono3bl.  duznueckue M XMMHYECKHE CBOWCTBA KpaxMmana (THAPOJIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

DKCHepUMEHTAIbHBIE METO/IbI U3YUCHUS BEIIECTB U MX IPEBPAILICHUN: TPOBEICHUE,
HAONIOZICHUE W OINHWCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBCHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCIICHHE 3TaHOJA OKCHIOM
meau(Il)), MHOTOATOMHBIX CHUPTOB (B3aUMOJCUCTBUE TIHWIIEPUHA C THAPOKCHUIOM
menu(Il)), anpnernoB (OKHUCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepeopa(l) u
ruapokcuiom meau(Il), B3aumoaeicTBue Kpaxmaia ¢ HOJI0M);

MPOBEICHUE MTPAKTUUECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun
Brraucnenust o ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIECTBA WM TMPOAYKTa pPEaKIMH MO HM3BECTHBIM Macce, O0BEMY,

KOJIMYCCTBY OAHOI'O U3 MCXOAHBIX BCIICCTB UJIN IPOAYKTOB peaKHI/II/I).

A3oTcoaep:Kalue OpraHnyecKne coeTuHeHUsI

AMuHpl. MeTunaMyUH M aHUJIMH: COCTaB, CTPOCHHC, d)I/I3I/I‘-IeCKI/Ie H XUMHWYCCKHEC

CcBOMCTBA (TOpEHNE, B3AUMOJIEHCTBHAE C BOAOW M KUCJIOTAMM).

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuveckue coeauHeHus. dusndeckue u
XUMHUUYECKHUE CBOMCTBAa aMHUHOKHMCJIOT (Ha MOpuUMepe TIMIMHA). buomorndeckoe

3HAa4YCHHUC aMHMHOKHMCIJIOT. HGHTI/II[BI.
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benkun Kak mnOpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peaKlUU Ha OEJKu.

OKCIepUMEHTAIIbHBIE METOIbI U3yUEHUS BELIECTB U UX MPEBpAlllCHUI: HA0II01eHNE
U OIKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: JIEHATypalusi OEIKOB IpPU HarpeBaHUH,

IBCTHBLIC PCAKITUU OCIKOB.

BbicoKOMOJIEKY ISIPHBbIE COCANHEHMS

OCHOBHBIE TOHATUS XHMHHU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHS MOJIEKYJspHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYJISAPHBIX COECIUHEHUH —
NOJINMEPU3ALHS U MIOJTUKOHCH AU

IInacTmMacchl (HOJ’II/IBTI/IHCH, IMOJHUIIPONUIICH, ITOJHBUHUWIXJIOPUI, HOJII/ICTI/IDOJ'I).

HatypalbHBIM M CHHTCTHMYECKHUE KAYYYKHU (6VT3IIH€HOBBIﬁ, XJIOPOIIPEHOBBIM U

HSOHDGHOBBIﬁ). BoJiokHa: HaTypajbHbIE (XJ'IOHOK, mepcCTh, IHéJIK), HCKYCCTBCHHBIC

(arreraTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KAIPOH 1 JIABCAH ).

OKCIIEpUMEHTAIbHBIE  METOABl MW3YYEHHs] BEUIECTB W UX MPEBPAIICHUMN:
O03HAaKOMJIEHHME C O00pa3uaMy NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbie CBA3U

Peannszanust MeXNpeAMETHBIX CBSA3EH NPU U3YYEHUH OpPraHUYecKod xumuu B 10
KJIacCe OCYLIECTBIIIETCS Yepe3 HCIOJb30BAaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
IOHATUM, TaK U IOHATHUM, ABJISAIOIIMUXCA CUCTEMHBIMHU JUI OTACIBHBIX IIPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0111e eCTECTBEHHO-HAYYHbIE MOHATHUS: IBJIEHNE, HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KIaCCU(PUKALINS, IEPUOTUIHOCTb, HAOIIOJICHUE, U3MEPEHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE.

®u3uka: MaTepusi, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN
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YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBA, (DU3UYECKHUE
BEJIMYMHBI M €MHUIBI UX U3MEPCHUSI.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OHMONOTHYECKH AaKTUBHBbIC BellecTBa (OCNKH, YIJIEBOIBI, IKHUPBI,
bepMeHTHI).

[eorpadusi: MHHEpanbl, TOPHbIC IOPOJBI, IOJE3HbIE HCKOMAEMbIC, TOILIHBO,
PECypCHI.

TexHONOTHsI: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIlOHAILHOTO MHUTAHUS, MOIOIINE
CpeICTBa, JIGKAPCTBEHHbIE W KOCMETHYECKHE TMperaparbl, MaTepualbl U3

VICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YTIYBJIEHHBIA YPOBEHbD

Teopeanecmle OCHOBBI opralmqecxoﬁ XUMHH

[IpenMeT W 3HaYEHHWE OPraHUYECKOW XUMHUHM, TPEACTaBIECHHE O MHOIro00pa3zuu

OPTaHUYECKUX COCTUHECHUN.

DJEKTPOHHOE CTPOEHUE aTOMa YIJIEpOJa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHHUSL.
BasieHTHBIE BO3MOXHOCTH aroMa yriiepoAa. XUMHUYECKAss CBSA3b B OPraHUYECKHUX
coenuHEeHMsIX. Tumbl THOpUIM3AIMK ATOMHBIX OpOuTaneil yriepona. MexaHU3MbI
00pa3oBaHMsI KOBAJIEHTHOM CBsI3W (OOMEHHBIA M JOHOPHO-aKUENTOPHBIN). Tumsl
NepEeKpPhIBAHUSI AaTOMHBIX OpOuTaneil; 6- u m-cBsizu. OauHapHasi, JBONWHAs U TpoHHas
cBsa3b. CriocoOBI pa3pbiBa CBA3EH B MOJIEKyJaxX OpraHU4eckux BemiecTB. [lonsatue
0 CBOOOJIHOM pajuKalie, Hykjieoduie u anekTpodue.

Teopust cTpoeHust opranndeckux coenuHeHud A. M. BytinepoBa U cOBpeMEHHBIE
MPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HAUYCHHE TECOPUH CTPOCHHUS OPraHHUYECKUX
coeauHeHuil. MosekymsipHble U CTPYKTypHbIe (opMmyibl. CTpyKTypHBbIE (HOPMYJIIbI
pPa3JIMYHBIX BUJIOB: Pa3BEPHYTasi, COKpALLEHHAs, CKEJIETHAS.

N3omepus. Buael nsomepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.
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OnextpoHHbIC YQ(PEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHBHBIN
U ME30MEPHBIN 3PDEKTHI).

[IpencraBnenne o kKjaccuUKalMu  OpraHMYeckux  BemiecTB.  [loHsiThe
o ¢yHKIMoHAIBHOU Tpynme. ['omonorus. ["'omonornyeckue psimpl. CucreMaTndeckas
HoMeHkaTypa opranudeckux coeauHennii (IUPAC) u TpuBHalibHBIE Ha3BaHUs
OTJIETIbHBIX MPEACTABUTENCH.

OcobeHHOoCTH W KJIacCH(pUKAIMS OPraHUYECKUX peakiui. OKHCIUTETHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B OPTraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE ~ METOJIBl M3YYEHHS] BELIECTB M WX PEBPALICHUN:
03HAaKOMJIEHHE ¢ 00pa3llaMi OPraHUYECKHX BEILECTB U MaTepualaMu Ha UX OCHOBE;
OTBITHI IO TMPEBPAIICHUIO OPraHMYECKUX BEIECTB MPH HarpeBaHuu (IJIaBJICHUE,
o0yriiuBaHWE W TOPEHUE); KOHCTPYUPOBAHUE MOJENEH MOJEKYJd OpraHuYeCKUX
BELIECTB.

YriaeBoaopoabl

Ankanbl. ['omosorudeckuil psii ajnkaHoB, oOmas (opmyiia, HOMEHKJIaTypa u
3
u30Mepus. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJ aJKaHOB, SP -

ruOpuan3anys aTOMHBIX opOuTasiel yriepona, 6-cBsi3b. Kondopmepnl. duzndeckue

CBOMCTBA aJIKAHOB.
XUMUYECKHE CBOWCTBAa  alIKaHOB: PEAKIUM  3aMEIICHUs, H30MEpHU3allui,

ACTUAPUPOBAHMA, HHUKIN3aOWH, IHUPOJIN3a, KPCKUHIA, T'OPCHMHA. HD@I[CTaBJICHI/Ie [0)

MEXaHM3ME PEAKLIMM PaJUKAILHOIO 3aMEILICHMS.

Haxoxnenue B npupoze. CriocoObl Mosty4eHus 1 TPUMEHEHUE aJIKaHOB.
[Muknoankanel. OOwmwas ¢opmyna, HoMmMeHKIaTypa W uzoMepusi. OcoOeHHOCTH
CTPOCHHSI U XMMHUYECKUX CBOMCTB MajbIX (LMKIONPONAH, UKIOO0YTaH) U OOBIUHBIX
(LIMKJIOTIEHTAH, UMKIOreKCaH) IUKIoalkaHOB. CrocoObl MOJyYeHUsS U NMPUMEHEHUE
IUKJI0AJIKAHOB.
Ankenbl. ['oMonornueckuid psja  ajdkeHOB, oOmas ¢opmysia, HOMEHKIATYpa.

2
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKeHOB, SP THOpUIU3aIus
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aTOMHBIX opOuTaneul yriepona, 6- u n-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Imc-
TpaHc-) nzoMmepus. usznueckue CBOMCTBA ANKEHOB.
XHWMHUYECKUE CBOMCTBA: PEAKLIMU IPUCOECTUHEHUS, 3aMELIEHUS B O-IIOJIOKEHUE IIPU

I[BOﬁHOﬁ CBA3H, IIOJIMMCPH3AIUMN W OKHUCIICHHA. [IpencraBieHUE O MEXAHU3ME

peakiuu _ snekTpodunpHOoro  mpucoenuHenus.  [IpaBuno — MapkoBHHKOBA.

KauecTBeHHbBIE peakly HA IBOMHYIO CBS3b.
CniocoOblI TToTyYeHUs ¥ MPUMEHEHUE aTKEHOB.
Ankaauensl. Knaccudukanus ankaaueHoB (CoOmpsDKEHHBIC, H30JIMPOBAHHbBIC,

KVMVJIHDOB&HHBIG). OcobeHHOCTH QJICKTPOHHOI'O CTPOCHUA U XHUMHUYCCKHUX CBOICTB

CONIPSDKEHHBIX OUEHOB, 1,2- m 1, 4npucoenunenue. llonumepusanus conpskEHHBIX

JUCHOB. CriocoOsbI IMOJYUYCHUA U IIPUMCHCHHUC AJIKAINCHOB.

Anxusbl. ['oMonoruveckuil psi ajdkMHOB, oOmas QopmMyna, HOMEHKIATypa M
MU30MEpHs. ODJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTane yrieposaa. usndeckre CBONCTBA AJIKMHOB.

XHWMHYECKUE CBOMCTBA: PEAKLIUU IIPUCOETUHEHMS], TUMEPU3ALUU U TPUMEPHU3ALIH,
OKHCJICHHS. KHCIIOTHBIE CBOWMCTBA AJKWHOB, UMEIOIIMX KOHIEBYIO TPOWHYIO CBSA3b.
KauecTBeHHbIE peaklMu Ha TPOMHYIO CBSI3b.

CriocoObl MoTy4YeHus: U MPUMEHEHHUE ATKUHOB.

Apomatudeckue yriaeBoaopoabl (apeHsl). ['omosiornyeckuit psij apeHoB, oOIias
dbopmyra, HOMEHKIIaTypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH3oJ1a. HDaBI/IJ'IO APOMATHYHOCTH, IIPUMCPHhL APOMATHYCCKUX

coennHenu. Gusznueckue CBOMCTBA apEHOB.

XUMHUYECKHE CBOMCTBA O€H30Jla M €ro TOMOJIOTOB: PEaKUHUHd 3aMEIICHUSIB
OCH30JIbHOM KOJBIIE W YIJIEBOJAOPOJHOM paJHKaje, pEeaKIuu MPUCOSTUHEHUS,

OKHUCJIICHHEC T'OMOJIOI'OB OeH30:1a. [IpeacraBiaeHue (0) MEXaHM3ME  peaKIMi

aJIeKTpoQuiIbHOrO 3amemieHus. llpencraBieHne 00 OpHEHTUPYIOLIEM JEHCTBUU

3aMecTUTeNIed B OCH30JbHOM KOJIbIIE Ha TMpUMEpPEe alKWIbHBIX PaJUKaJoB,

KapOOKCHIIbHOM, THJIPOKCUIIHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
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Oco0eHHOCTH XUMHYECKUX CBOMCTB cTupoiia. [lomumepusanus cTupoda.

CnocoObl oJy4eHus U MPUMEHEHNE apOMaTUYECKUX YTIII€BOJOPOIOB.

[Ipupoansiii ra3. IlomyTHele HedTsHble Ta3bl. HedTh 1 €€ mpoucxoxkacHHE.
KameHHblii yroyib U MPOAYKTHI €0 MepepadoTKH.

CnocoObl  mepepaboTku  He(THU:  TEpPeroHka, KPEeKUHT  (TePMUYECKUN,
KaTamuTudeckuii), pudopmunr, mnupoius. I[IpoaykTel mepepaboTkum HEPTH, HUX
MPUMEHEHUE B TPOMBIIIUICHHOCTHU U B OBITY.

['eHeTnyecKas CBA3b MEXKY PA3JIMYHBIMU KJIACCAMH YTIJIEBOJAOPOIOB.

DJEKTPOHHOE  CTPOEHUE  TaJOTCHIPOM3BOJHBIX  YIJIEBOAOPONOB. Peaknnmu

3aMCIICHUA rajJJorcsa Ha T'HAPOKCOIpVIIILY, HUTPOT'PVIIITY, NHUAaHOT'PVIIITY,

AMHMHOI'PVIIITY. I[CﬁCTBHG Ha TaJIOI'CHIIPOU3BOAHBIC BOJHOI'O M CIIMPTOBOI'O pacTBOpPaA

ménoun. B3ammopaencTByue IUrajJoreHajJKaHOB ¢ MarHueM W IIMHKOM. lloHATHE O

MCTAJIIIOOPTaHNYCCKUX COCIMHCHUAX. Hcnonp3oBaHue raJJOr¢HIIPONU3BOJHBIX

YTIEBOAOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCnepUMEeHTAIbHbIE METO/bl U3YUYEHHUs BEIIECTB U WX MPEBPAILCHUIN;; N3YYCHHE
(GU3UYECKUX CBOWCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTDH), KAa4ECTBEHHBIX PEaKITHil
YTJIEBOJIOPOJIOB PA3IMYHBIX KJIAacCOB (0OecIBeYMBaHUE OPOMHOM HMIJIM MOJHOM BOJIBI,
pacTBOpa TE€pMaHraHaTa Kajiusi, B3aUMOJICUCTBHE alleTWIEHA C aMMHAYHBIM
pactBopoM okcuna cepebpa(l)); kauecTBeHHOE OOHApYKEHHE YIJIepoJia U BOJIOPOJia
B OpraHWYEeCKHX BEIECTBAX; IMOJIYYEHHUE OTWICHA M W3YyUYCHHUE €ro CBOWCTB;
o3HakomiieHne ¢ KomekuusaMu «HepTs» m «Yromp», ¢ obpasnaMu IIacTMace,
Kay4qyKOB u PE3UHBI; MOJICITUPOBAHUE MOJIEKYJT YTIEBOIOPOAOBU
raJIOTeHIPOU3BOJIHBIX YTIIEBOJOPOIOB.
Kuciopojacoaep:xaiiue oprannyeckue coeTuHeHus!

[IpenenbHbie 0gHOATOMHBIE CUPTHI. CTpoeHUE MOJEKYJ (Ha MpUMepe METaHoja
u sraHona). ['omonoruueckuit psia, obmias Qopmyna, u3omepus, HOMEHKIATypau
kinaccudukanus. Du3nUecKre CBOMCTBA MPEACIBHBIX OJHOATOMHBIX CITHPTOB.

BOI{OpOI[HBIe CBsA3HU MCIKAY MOJICKYJIaMU CITMPTOB.
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XUMHUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHUS, JCTuApaTaluu, OKHUCICHUS,

B33PIMOI[€I>10TBH€ C OPraHM4YCCKUMHU U HCOPIraHNICCKUMU KHUCIIOTaMHU. HDCI[CTaBJ'IeHI/Ie

0 MEXaHM3ME peaKIUKn HVKHGOd)I/IJ]LHOFO 3aMCIICHU . KauectBenHas pCaknus Ha

OJTHOATOMHBIC CIUPTHL. JleicTBHME 3TaHONA W METaHOJAa Ha OpPraHWU3M 4YEJIOBEKa.
CriocoObl OJTy4YeHHs U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »¢upsl, HOMeHKIaTypa W u3zoMepus. OcoOCHHOCTH (U3UYCCKUXH
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHOUPTBI — OSTWICHTIUKOAbL U riaulepud. dOusnueckuen
XUMUYECKAE CBOMCTBA: PEAKIMM 3aMEIICHHUS, B3aUMOJCHCTBHE C OpPraHUYECKUMUU

HCOPIraHNYCCKNMHU KHUCIIOTaAMH, KaYCCTBCHHAA PCAKIIUA HA MHOT'OATOMHBIC CIIMPTHI.

JleiictBue Ha opraHu3M uyenoBeka. CnocoObl TMOJIY4YEeHHs] UM NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon.  CTpoeHHME  MOJEKYNbl, B3aUMHOE  BJIUSHHE  THUIPOKCOTPYIIIBIN
OeHszonbHOrO sAapa. Pusmueckue cpoicTBa (¢eHosa. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (heHosa. KauecTBeHHbIe peakiuu Ha Gpenon. TokcnuHocTh ¢eHosa. CrnocoOsbl
NOJIy4eHUs U puMeHeHne GpeHosa. @enondopmanbaeruaHas cMoJa.

KapOonunbHble COEAMHEHUS — ajbJETHABl U KETOHBL. DJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['omMojiornyeckue psajbl anbJEeTUAOB M KETOHOB, OOIIas
dbopmyna, uzoMmepuss W HOMEHKJIartypa. Ou3uyeckue CBOMCTBAa albJACTUIOBU
KETOHOB.

XYWMHUYECKHE CBOICTBA albJACTUIOB M KETOHOB: pPEAKUHMH [PUCOCAUHEHUS.

HDGI[CT&BJ'IGHHC O  MCXAHMU3MC DeaKHHﬁ HVKJ'IGOd)I/IJ'HJHOFO IIPUCOCANMHCHMA.

OxkucieHue ajbIeruI0B, KaUeCTBEHHbIE peaKIU Ha ayibaeru ibl. CriocoObl OTy4YEHUS
Y IPUMEHEHUE AJIBJETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpEACIbHBIE KapOOHOBBIE KHCIOTH. (OCOOEHHOCTH CTpPOEHUS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3omepusi u HoOMeHKiIaTypa. Pu3ndecKue CBOMCTBA
OJTHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3UM MEXIy

MOJICKYJIaMHU Kap6OHOBI)IX KHCJIOT.
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XUMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA, peakius STEpUPUKALNU, PEAKIIHU
C YYacCTHEM YTJIEBOJAOPOJIHOIO paJHKaia.
Oco0eHHOCTH CBOMCTB MypPaBbUHOM KHCIIOTHI.

[Ionsitue o IMPONU3BOJHBIX Kap6OHOBI>IX KHCJIOT — CJIOXKHBIX B(I)I/Ian, AHTHUApHAAX,

TAJIOT'CHAHTIMAPpKUAaX, aMHUaaXx, HUTPpUJIax.

Mmuoroo0pasue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBONCTB HeENpeaeIbHbIX
U apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TMKAPOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenn BeICITNX KapOOHOBBIX KUCIIOT: CTEAPUHOBAS, TATbLMATHHOBAS,

OJICMHOBAs, JIMHOJICBAA, JJMHOJICHOBAA KHUCJIOTEIL. CniocoOsbl IMOJIYUYCHUS U ITPUMCHCHUC

KapOOHOBBIX KUCIIOT.

Cnoxuele »¢upbl. T'omonoruueckuit  psn, odmas  ¢GopMmyiia, H30MEPHUIU
HOMEHK/IaTypa. Pusznueckue M XUMHUYECKUE CBOMCTBA: THUAPOIU3 B KHUCIIOWH
HIETIOYHOM Cpee.

Kuppl. Crpoenue, puanyeckne M XHUMHYECKHME CBOICTBA >KMPOB: THAPOJIA3 B
KHCJION M menoyHoil cpene. OcOOEHHOCTH CBOMCTB HUPOB, COAEP)KALUX OCTATKU
HEIPENENbHBIX )KUPHBIX KACIOT. JKHUpBI B IpHUpoIE.

MpbU14 KaK COJM BBICIIMX KapOOHOBBIX KHUCIOT, UX Motoulee aeicteue. [loHsaTue

0 cuHTeTHYeCKUX Moroumx cpeacrteax (CMCQC).

OO11as xapakTeprUCTHKa YTIJIEBOIOB.
Knaccudukanus  yrnmeBogoB  (MOHO-, JAM- W [OJUCaXapuIbl).

MoHocaxapuapl: r0K03a, PpyKkTOo3a, rajiakTo3a, pudo3a, 1e30Kk- cupudo3a.

PuU3NYECKHEe CBOMCTBA U HaxoxiaeHue B npupoge. DOTOCUHTES.

OnTtuueckas H30MCPH. KOHL‘IaTO-HGHHaH TAYTOMCPHUI Ha TIPUMEPE MOJCKYVYJIbI

[JIFOKO3bI, MPOSKIUM Xeyopca, o, B -aHOMCPBHEI I''TFOKO3bI.

XUMHYECKHUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX Y AIbICTUIHON
TPYIIT, CIUPTOBOE U MOJIOYHOKHCIIOE OposkerHue. [[pumeHnenune riaoko3sl, e€ 3HaUCHHE
B )KA3HEIEATEIIbHOCTU OPraHu3Ma.

I[I/Icaxapl/lllbli caxapo3a, MajlbTO3a MW JIAKTO34. BoccranaBauBaroniyue u
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HEBOCCTAHABIMBAIOINE Jucaxapuiabl. [uapommu3 aucaxapumoB. HaxoxmeHues
IPUPOJIE ¥ PUMEHEHHE.

[Tonucaxapuapl: Kpaxmal, TJIMKOT€H M Iesunosio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmala, TIIMKOTeHa U IeJUTI0I03bl. DU3NYecKre CBOWCTBA Kpaxmalia U [EJUTIOI03BI.
XVWMHYECKHE CBOMCTBA KpaxMmaja: THIPOJN3, KAueCTBCHHAs PEaKIus C HOIOM.
XUMUYECKUE CBOWMCTBA IIEJUIIONO3BI: THUAPOJIN3, MOJyYeHHUE SPUPOB IEIUTIOIO3BI.
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

OKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEMIECTB W WX TPEBPAIICHUN:
PacTBOPUMOCTh Pa3IUYHBIX CIIHUPTOB B BOJIE, B3aMMOJICUCTBHE STAaHOJIA C HATPUEM,
OKUCJICHME DJTWJIOBOTO CHOUPTa B  aipJerujl Ha  pacKajI€HHOM  MeIHOM
IIPOBOJIOKE;OKUCIICHHE JTHJIOBOTO CHOUPTA JUXPOMATOM  Kaiaus  (BO3MOXKHO
WCITOJIb30BAaHUE BHICOMATEPHUATIOB); KAaueCTBCHHBIE PEAKIIMA Ha albJACTHUIBI (C
ruapokcuiom nuammuHcepeopa(l) u runpoxcugom meau(Il)); peakmus rauiepuHa c
ruapokcugom  Meau(ll); xuMuyeckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI;
B3aMMOJICUCTBHE pacTBopa IMIOKO3bl ¢ ruapokcunom menu(ll); B3zammopeiicTBue
Kpaxmajga ¢ HOJOM; peIIeHHWEe AKCICPUMEHTATbHBIX 3amad mo Temam «ChupTel U

(denonb». «KapOoHOBBIEKUCIOTHL. Cl10KHBIE 3(DUPBI.

A3oTcoaeprkaliue OpraHuyecKue CoeANHeHUs!

AMHMHBI — OpraHMYecKHME Npou3BOAHbIE ammuaka. Kiaccudukanus aMHUHOB:
anudaTUyecKue U apoMaTUYECKHE; IEpBUYHbIE, BTOPUYHbIE U TpeTuyHble. CTpoeHue
MOJIEKYJ, oOmiass Qopmyia, M30Mepus, HOMEHKIaTypa W (PU3NUECKHE CBOMCTBA.
XUMHUYECKOE  CBOMCTBA  anu(aTUYECKUX  aMUHOB:  OCHOBHBIE  CBOICTBA,
AIKWINPOBAHUE, B3AMMOJICHCTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KuciioToil. Conu
ATKWJIAMMOHMUSL.

AHWUIIMH — TpEeACTaBUTEIb aMUHOB apoMatuyeckoro psaa. CTpoeHue aHWIIMHA.
B3aumHoe BiMsiHUE TPYII aTOMOB B MOJIEKyJie aHuIMHa. OCOOEHHOCTH XUMHUYECKHUX
CBOMCTB aHnIMHa. KauecTBEHHbIE peaKIuy Ha AaHUJIKH.

CriocoObI MOJIYYCHHUA U IPUMCHCHHNC aJ'H/IanTI/IIICCKI/IX AMHUHOB. HOJ’Iy‘ICHI/Ie AaHUJINHa
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13 HUTPOOEH30JI1a.
AmuHokucioTel. Homenknatypa u wuzomepus. OTIeiabHBIE MPEACTABUTENHN O-

AMHMHOKMCJIOT:. TIJIMIIMH, aJIaHWH, d’)eHI/IJ'IaJIaHI/IH, CCPHUH, TJIYTaAMHWHOBAsjA KHCJOTA,

JU3WMH, THMCTCHH. OnTuyeckas W30MEpHUsl  aMHUHOKMCIIOT: D-m L-aMHHOKHMCJIOTEL.

®duznyeckre CBONCTBA AMHHOKHUCIOT. XHMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak
aM(OTEPHBIX OPTAHMUYECKUX COCAMHCHHM, PEaKius MOJINKOHICHCAIINH, 00pa30BaHHUE
NenTUAHOW cBsA3u. buonornueckoe 3HadyeHME aMMHOKHUCIOT. CUHTE3 M THAPOIH3

ICIITUA0B.

benku kak npupoaneie noauMepsl. [lepBuynas, BTopudHas ¥ TPETHYHAS CTPYKTypa
O0enkoB. XMMHMUYECKHE CBOMCTBA OEJIKOB: THAPOJU3, JECHATypalus, KaueCTBEHHBIE
peakuuu Ha OeyKu.

[lonsiTue 00 a30TCcoJICpKaIIMX TeTEPONUKINIECCKIX COCIMHCHUSX.

[IupuMUAMHOBEIE M IIYPUHOBBIC OCHOBaHMs. HyKJIEHMHOBBIE KMCIJIOTEL: COCTaB,

CTPOCHHUC " OouoJoruyeckas POJIb.

OKCIIEpUMEHTAJIbHBIE ~ METOJIbl  M3Y4YEHHUs BEIIECTB U HMX MPEBpAILCHUI:
pacTBOpeHHe O€JIKOB B BOJE; JICHATypalus OeJKOB IIPpH HarpeBaHUU; I[BETHHIC
peakiuy Ha OeJIKH; PeIIeHUE IKCIIEPUMEHTAIBHBIX 3aa4 M0 TeMaM
«A3zoTcoaepKalue OpraHMYecKue COeAMHEHUs» U «Pacmo3HaBaHuE OpPraHUYECKHUX
COECIUHEHUI.

BbicokoMoieKyJIsIpHbIE COeINHEHNSI

OCHOBHBIC TIOHSITHSI XHUMHH BBICOKOMOJICKYJISIPHBIX COCJAMHEHHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AlUM, CPEIHsS MOJICKYJsapHas
Macca. OCHOBHBIE METOJIbI CHUHTE€3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUN —

MOoJIMMCpHU3alrd MW ITOJUKOHACHCAIIUAI. HDGI[CTaBJ'IeHI/Ie 0 CTCPCOPCryIApPHOCTHH

HaIMOJICKYJIIPHOU CTPYKTYpPE MOJUMMEPOB, 3aBUCUMOCTh CBOMCTB IOJMMEPOB OT HX

MOJICKVYJIAPHOI'O 1 HAAMOJICKYJIAPHOI'O CTPOCHMUA.

[Tonumepuble  matepuansl.  IlmacTtmaccbl  (MOJAUATUIIEH,  MOJUIIPONUIIEH,

MOJIMBUHUIIXJIOPU, TTOJIHUCTUPOJI, MNTOJIUMCTUIMCTAKpUIIAT, HOJ'II/IKap6OHaTBI,
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nojaudTHIEHTepedTanar). Y Tuinsanus 1 nepepaboTKa IIacTUKA.

DnacToMepbl: HaTypaJbHBIN KaydyK, CHHTETHYECKHE KayuyyKu (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBII, H30MPEHOBBII) U CHJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, HIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

HOJII/IMGDBI CricaJIbHOI'O HA3HAYCHUA (TC(bJ'IOH, KEBJIAP, 3JICKTPOIPOBOAAIIINEC

IHOJINMCPBHEI, 6nopa3naraeMLIe HOJIPIM€DBI).

OKCIIEpUMEHTAIBHBIE ~ METOJBl M3YYEHHsS BEUIECTB W WX NPEBPALICHUN:
O3HAKOMJIEHHE C OOpa3liaMHu MPUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB; PEIICHHE dKCIIEPUMEHTAIIBHBIX 3a/1a4 IO TeMe «Pacro3HaBaHue M1acTMace
Y BOJIOKOH.

Pacuérnblie 3agaun

Haxoxaenue MoJexyIsipHON GOpMyIIbl OPraHUYECKOro COEIMHEHUS TI0 MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIIIMX B €r0 COCTaB; HAXOXKJICHUE MOJEKYISIPHOU (hOpMYIIbI
OpPraHUYECKOT0 COEIMHEHHUS 110 Macce (00BEMY) TPOIYKTOB CrOPaHUs; O KOJIUYECTBY
BelecTBa (macce, 00bEMY) MPOAYKTOB pEAKIMU W/WIUM MCXOJHBIX BEIIECTB,;
YCTAaHOBJICHHE CTPYKTYPHOU (DOpMyYJIbI OpPraHUYECKOro BEIIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOMCTB MM CHOCOOOB TMOJYYEHUsS; ONPEIEICHUE JIOJM BbIXOJA
IPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpeameTrHblie CBSI3U

Peanuzanusa MeEXNpeOMETHBIX CBS3€M NPU HU3YYEHUH OPraHUYECKOM XUMUHU
B 10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAHUE KakK OOIIMX €CTECTBEHHO-
Hay4HBIX MMOHATHH, TaK U MOHITUI, IPUHATHIX B OTAEJIBHBIX IPEIMETAX €CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

OOmue ecTecCTBEHHO-HAyUHbIE TIOHSTHS: SBJICHUE, HAY4YHBIM (akT, TUIOTE3a,
TEeOpHsl, 3aKOH, aHallu3, CHHTE3, Kiaccudukalus, HaOM0IeHHe, HW3MEpeHue,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIMPOBAHUE.

®dusuKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUUECKUIA
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YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHUE BELIECTBA, (hHU3UUYECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorusi:  kierka, opraHu3M, DJKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM M TeTepoTpOodHBIM THUN NUTaHUS, OpOKEHUE,
dboTOCHUHTE3, TbIXaHUE, OCIIKH, YTIICBOIbI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, PEPMEHTHI.

Feorpa(bml: ITOJIC3HBIC MCKOITACMBIC, TOIIIIMBO.

TexHonorusi: IMUIOCBBIC TIPOAYKTBI, OCHOBBI PAIIMOHAJIBHOTO IIMTAHUA, MOIOIIHUC

cpeacTBa, MaTcpurajibl U3 NCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KITACC «OBHIASA U HEOPTTAHUYECKASA XUMMUSI»
BA30BbI1 YPOBEHb
Teopernvyeckue 0CHOBbI XUMUU

XuMHuueckuil seMeHT. AToM. SInpo aroma, M30TOIbl. DJIEKTPOHHAs 000J0YKa.
DHepreTHYecKue YpOBHHU, TOIYPOBHH. ATOMHBIE OpOWMTamM, S-, P-, d-3JIIEMEHTHI.
OcoOeHHOCTH pachpelieNieHus] 3JEKTPOHOB IO OpOUTAISIM B aTOMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAIHS AaTOMOB.

[Tepunonnueckuit 3akoH u [lepuoanyeckas cucreMa XUMU4YeCcKux aneMeHToB /1. U.
MenpaeneeBa. CBa3p mnepuoguyeckoro 3akoHa W Ileproanyeckor CUCTEMBI
xuMmudeckux anemMeHtoB JI. M. MenzaeneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX UMH NPOCTHIX U CJIOXKHBIX BEIIECTB M0 rpyInmaM U nepuoaam. 3HaUeHUe
MIEPUOIMYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrtpoeHue BemiecTBa. XUMHUUYeCKas CBsI3b. Buabl XuMruueckoil cBsi3M (KOBaJEHTHAsI
HEMoJIIpHAs W TIOJIsSIpHAsl, WOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XUMUYECKOM CBsI3U (OOMEHHBIN U IOHOPHO-aKIIENTOPHBIN). Bomopoanas
CBSI3b. BalleHTHOCTb. ONEKTPOOTPULATENBHOCTh. (CTeneHb OKUcieHUs. HoHbI:
KaTUOHBI U AaHUOHBI.

BemiecTtBa MOJIEKYJIApHOTO U HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA

54



coCTaBa BCLICCTBA. Tunbl KPpUCTATINIMYCCKUX peﬂléTOK. 3aBUCHUMOCTb CBOMCTBA
BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘-ICCKOfI pCIlIéTKI/I.
[lonsiTue o JUCIICPCHBIX CHCTCMax. HctunHbie u KOJUIOMAHBIC PAaCTBOPHI.

MaccoBas A0JI BCHICCTBA B PaCTBOPC.

Knaccudukaiuys HeopraHuueckux coeauHeHui. HomeHkiaTypa HeOpraHM4eCKux
BemiecTB. ['eHeTHYeckass CBA3b HEOPraHWYECKUX BEIIECTB, MNPUHAICKAMMNX K
pPa3IMYHBIM KJ1accam.

Xumudeckas peakiuys. Kitaccupuxanys XuMHUUEeCKUX PeaKIuid B HEOPTaHUYECKON U
OPraHUYECKON XUMHHU. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPAHEHUA W
MPEBPALICHUS YHEPTUU TP XUMUYECKUX PEAKIUSX.

CKOpOCTh peaklnM, €€ 3aBHCHUMOCTh OT pas3luyHbIX ¢akTopoB. OOpaTtuMbie
peakuuu. XuMHUYECKOe paBHOBecue. DakTOphl, BIUAKOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTponutuyeckas auccornuaius. CuibHbIe W ciiabble 3yekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJAasA, HEWTpajbHasd, IenoyHas. lloHsaTtne o

BOJOponHOM mokasarene (pH) pactBopa. Peakumu wmonHoro obmena. ['maposus

HCOPraHM4YCCKHNX N OPraHn4YCCKHMX BCIIICCTB.

OKHCIINTEIIbHO-BOCCTAHOBUTEILHBIC PCaAKIHU. ITonsatue 06 QJICKTPOJIN3CPACIIJIaBOB

U pacTBOPOB coiier. [ [puMeHeHne diiekTpoan3a.

ODKCHEPUMEHTAJIbHBIE METOAbl M3YYECHHMSI BEUIECTB W WX [PEBPaAlICHUI:
neMoHcTpanus Taonui «llepuoandeckas cucremMa XuMHUYecKux 3yemeHToB J[.U.
MeHnneneeBay; W3ydy€HHE MOJCIECH KPUCTALIMYECKUX PEIIETOK; HAOMI0JCHUE U
OTHMCAaHUE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3liOKEHHE IMEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalIU3aTOPa, OMPEICICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIBI0O YHUBEPCATLHOTO WHJUKATOpPa, PEaKIMM MOHHOIO OOMEHa); MpOBEJACHUE
MPaKTUYECKON paboThl «BnusHue paznudyHbIX (AaKTOPOB HA CKOPOCTh XHUMHYECKOU

peakuum».
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PacuérHble 3axaun
Pacuérpl mo ypaBHEHUSAM XUMHUYECKUX PEaKIMii, B TOM YHUCJIE TEPMOXUMUUYECKHUE

paC‘{éTBI, paCIIéTBI C UCITIOJIB30BAHUCM ITOHATHIA «MACCOBasd J0JIS BCIICCTBA».

Heopranunveckast xumust

Hemeramnsl. Ilonoxxenne HemeramwoB B Ileproamyeckoil cuCTEME XMMHYECKUX
anemeHToB J[.MI. MeHneneeBa u OCOOCHHOCTM CTpPOEHHsSI aToMOB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPONHS HEMETAIOB (Ha MpPHUMEpPE KHUCIOPOJa, CEpBHI,
docdopa u yriaepona).

XUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TalOT€HOB, CEpbl, a30Ta,
docdopa, yriepoaa u KpeMHHS) U UX COCTMHEHUN (OKCHIOB, KUCIOPOICOACPKAIIUX
KHUCJIOT, BOJJOPOJIHBIX COCTMHEHUN ).

[IprMeHeHne BaXKHENIITUX HEMETAIIIOB U UX COECTUHEHU.

Meramnel. Ilonoxenne wetawioB B llepmoandeckolt cucTteMe XUMHUYECKHUX
anemenToB JI. M. MenneneeBa. OcoOEHHOCTH CTPOEHUSI DJEKTPOHHBIX 000J0UEK
atoMoB MeTauioB. OOmue ¢usnyeckue cBoiictBa MeTauioB. CIUIaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSAJT HANIPSYKEHUI METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAJIOB (HATPUM, KA, KalabIlui, MarHu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue crnocoObl MmojiydeHuss MeTamioB. Metawtyprus. Koppo3usi MeTaios.

Crioco06b1 3aMThHI OT KOppo3uu. [I[pruMeHeHrne MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTANIBHBIC METOJIBI U3yUEHHUS BEIIECTB M WX TPEBPANICHUIN: U3YUYCHHE
KoJulekiuu  «MeTtaimel M CIUIaBbD»,  OOpa3IlOB  HEMETAIOB;  pelIeHUe
IKCIICPUMEHTAILHBIX 3a7a4, HAONIOACHUE W OINMWCAaHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBUE THUIPOKCHIA ATIOMHHHS C pPacTBOpaMu
KHUCIIOT | IeJI0Uei, KaYEeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJIIOB).

PacuéTHble 3agaun

Pacuétel Maccel BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY

BEIIECTBA, MacCe WK 00BEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIIMH BEIIECTB; PACUETHI
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Macchl (00bEMa, KOJTMYECTBA BEIlIECTBA) MPOAYKTOB PEaKlUu, €CIIU OAHO U3

BEIIECTB UMEET IPUMECH.
X¥UMHUA ¥ KU3Hb

Ponp xumum B 00€CHEUEHUM SKOJIOTMYECKOW, DHEPreTUYeCKOW M MHUIIEBOU
0e30MacHOCTH, pa3BUTHM MeAUIMHBL. [loHATHE O HaydyHBIX METOJAX IO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUN.

[IpencraBiaenuss 06 OOHMMX HAayYHBIX MNPUHIUMNAX MPOMBIILICHHOTO TOTYYCHHS
BAKHEHIINX BEILECTB.

UYenosBek B MUpPE BELIECTB U MAaTEPUAIIOB: BAXKHEHIINE CTPOUTEIIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MATEPHANIbI, KPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ui
3JIEKTPOHMKH, HAHOMATEepHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUSI.

Xumus W 300pOBbE UEJIOBEKA: IIPaBUJIa HCIIOIb30BAHUA JIEKAPCTBEHHBIX
penaparoB; mpaBuia 0€30MaCHOTO MCHOJIb30BAHMS MpENnapaToB OBITOBOM XWMHH B
IIOBCETHEBHOM KU3HH.

MexnpeameTrHslie CBSI3U

Peanuzanuss MeXnpeIMETHBIX CBSI3€l MpU M3YYEHHH OOILIEH U HEOpPraHUYeCKOM
xuMuHM B 11 Kitacce oCcymiecTBIIsIETCS YEpE3 UCTIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAay4YHBIX ITOHATHM, TaK W TOHSTHH, SBISAIOIIMXCS CUCTEMHBIMHM I OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIM (akT, TUNOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHHTE3, KiIacCU(pUKALMs, MEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, SIBIICHUE.

du3suka: MaTepus, JHEPTUsl, Macca, aTOM, IIIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaMOaKTUBHOCTb, MOJIEKYJIA, DHEPIeTUYECKUN YpPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIeCTBa, PU3NUECKUE BETUYMHBI U €AMHULIBI HXU3MEPEHMUS,
CKOPOCTb.

buonorus: kierka, opraHu3M, sKocucTeMa, ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,

BUTaMUHBI, ooMeH BCHIICCTB B OpraHu3me.
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Feorpa(bml: MHHEpAJIbl, TOPHBIC IIOPOAbI, ITIOJC3HBIC MCKOIIACMbIC, TOIIIMBO,

PECYPCHIL.
TexHonorus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOICTBO

CTPOUTCIIBHBIX MATCPHAJIOB, CEJIbCKOXO031MCTBEHHOE IMpOU3BOACTBO, IIMIICBAA
IMPOMBIINIJICHHOCTD, Q)apMaHeBTI/I‘IeCKaH IIPOMBIINIJICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKHUX  IPCIapaTroB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX MAaTCpPpHAJIOB,

QJICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KIIACC «OBIIASA U HEOPTAHUYECKAS XUMUS»

YIJIYBJIEHHBIA YPOBEHD

Teopernyeckue OCHOBbI XUMUU
AtoM. CocTaB aTOMHBIX SAEP. XUMHUYECKAN AIEMEHT. M30TOMEL.

KODHVCKVHHDHO-BOHHOBOﬁ AYaJIi3M, JIBOMCTBEHHAs IIpupoaa QJICKTPOHA.

CtpoeHue 3JIEKTPOHHBIX OOOJOYEK aTOMOB, KBAHTOBBIE YHWCJA. DHEPreTUUYECKHE

YPOBHH H ITOAYPOBHU. ATOMHBIE opOuTanu. Kitaccudukamnuss XUMHUYECKHX DJIEMEHTOB
(s-,p-,d-,f-a;memenTsI). PactipeneneHue 3JIeKTPOHOB IO aTOMHBIM OPOUTAJISAM; IPHUHIIAT

MUHHUMYMAa dHepruM, npuHiun [laynm, npaBuio XyHaa. 3JIGKTpOHHI>I€ KOH(l)I/Ipra]_II/II/I

aTOMOB 3JIEMEHTOB IEPBOr0O—YETBEPTOrO MEPHUOJOBB OCHOBHOM M BO30YXKIAEHHOM
COCTOSIHMH, 3JIEKTPOHHBIE KOH(UTYpallMK HOHOB.

IlonsaTue 00 DHCPIrumn HOHU3alllH, JHCPIrumn CpOoACTBA K 3JICKTPOHY.

DIIEKTPOOTPHUIIATEIIBHOCTD.

[lepuomuueckuii 3akoH W lleproamyeckass cucTeMa XUMHYECKHX DJIEMEHTOB
. . Menneneea. CBsi3b NEPUOAMYECKOrO 3akoHa W [leprnoanmveckoil CHCTEMBI
XHMHUYECKUX JIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILIECTB MO TpynmaM MW NepuoaaMm. 3JHaudeHWe mnepuoanyeckoro 3akona /J[. N.
MeHpeneena.

XUMHUYECKasi CBSI3b. BuAbl XMMHWYECKOM CBS3M. KOBaJICHTHas, WOHHAas,
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MeTalJIndecKas. MexaHu3Mbl O6p3.30BaHI/I}I KOBAJICHTHOM CBSI3U: OOMEHHBII

U JOHOPHO-aKIIENTOPHBIA. DHEpPrus M AJvMHA CBs3U. [loJsIpHOCTH, HANPaBICHHOCTH
M HAChIIIaEMOCTh KOBaJEHTHOM cCBA3U. KparHele cBs3u. Bopoponnas cCBA3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBHUS.

BaneHTHOCT, M BaJICHTHBIE BO3MOKHOCTH aTOMOB. FI/I6DI/II[H321HI/I$I ATOMHBIX

opOutaneil. CBsi3b 3JEKTPOHHOW CTPYKTYPhl MOJIEKYJI C HUX TE€OMETPHUYECKUM

CTpOEHHEM (Ha IIPUMEPE COEAMHEHNN JIEMEHTOB BTOPOTO MIEPHOAA).
[IpencraBieHne O KOMIUIEKCHBIX COeAMHEHHUSX. (COCTaB KOMIUIEKCHOTO HOHA!

KOMHHGKCOO6paSOBaT€JIB, JINTaHABI. KOODI[I/IHa]_II/IOHHOe yncjio. HomeHknatypa

KOMIUIEKCHBIX COEIUHEHWN. 3HAUYEHHWE KOMIUIEKCHBIX coeauHeHni. [loHsaTueo

KOOPJAMHAILMOHHON XMMHUHM.

BemecTtBa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. TUIBIKPUCTAIUIMYECKUX
PEETOK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[TonstTne o nucnepcHbIx cucteMax. FctuaHble pacTtBopbl. lIpencraBiaeHueo

KOJNIOMAHBIX pacTBOpPAX. CriocoOsbI BBIPpAKCHHUA KOHLCHTPAIIUHU PACTBOPOB: MaCCOBas

JOJIs1  BEHIECTBA B  pacTBOpe, MOJSIpHas KOHLEHTpauus. HacelmeHHsle w
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudpukanus v HOMEHKIaTypa HEOPraHMYEeCKHX BeELIECTB. TpuBHUAIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanysa XuMHYECKUX peakluii B HEOPraHMYECKOW U OpraHuYeCKON XUMUMU.
3aKOH COXpPaHEHUsI MacChl BEILIECTB; 3aKOH COXPAaHEHUs U MPEBPALEHUS SHEPTUH NIPU
XUMUYECKUX  peakuusx.  TemaoBble  3PQPEKTbl  XUMUYECKUX  PEaKLHUM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peaklMu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.

I"'oMmorenHsbIe U IreTCPOrcHHLIC pCaKInm. Karanus u KaTaJIn3aTopshl.

OOpatumpie W HeoOpaTHMbIE peakIuu. XWMHUYECKoe paBHoBecwe. KoHcTaHTa

XUMHUYCCKOI'O PAaBHOBCCH. CDaKTOpBI, BIUAIOIMIUE HaA IIOJOXKCHHUEC XHMHYCCKOI'O

paBHOBCCHUA: TEMIICPATYypad, AABJICHUC U KOHICHTPAIIMN BCIICCTB, YHACTBYHOIIUX
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B peakuuu. [Ipunuun Jle [larense.

OnexTponurryeckas aucconuanus. CunbHbIE W Clla0ble IeKTpPOIuThl. CTeneHb

JUuCConralnym. HMoHHOE IIpOM3BEICHUE BOJEI. Cpeﬂa BOJHBIX PAaCTBOPOB: KHUCJIOTHAA,

HeWTpanbHasl, menoyHas. Bogopoansiil mokazarens (pH) pactBopa. I'aponus coneil.
Peakuun monHoro oomeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakunu. CrteneHb OKuciaeHus. OKHCIHUTEINb
M BOCCTaHOBUTENb. [Ipomecchl OKUCIIEHMST W BOCCTAHOBJIEHUs. Baxueimme
OKUCJIUTEIM W BOCCTAHOBHUTENIU. MeETOoJ 3JeKTpOHHOro OanaHca. DIEKTPOIH3
pacTBOPOB U PaCIJIaBOB BEIIECTB.

DKCIepuMEHTAIbHBIE METO/IbI U3YUYCHUS BEILIECTB U UX MPEBPAIICHUN: pa3I0KeHUE
MEPOKCHJIa BOJIOPOJAa B MPHUCYTCTBUU KaTalau3aTopa; MOJEIH KPUCTATIMYECKHX
pemETOK; MPOBE/ICHUE Peakinii HOHHOTO OOMEHa; OIpe/ieNIeHne Cpeibl PAaCTBOPOB C
MOMOIIIBI0O WHJMKATOPOB;, W3YyUYCHHE BIIMSHUSA DPA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOUN PEAKIMHU U MOJ0KEHUE XUMUYECKOTOPABHOBECHSI.

Heopranuveckasi xumust

[Tonoxxenne HemeramuioB B Ilepronnyueckoil cucTeMe XMMUYECKHX 31€MEHTOB [l
. MenneneeBa U OCOOCHHOCTH CTpOEHHS MX aTOMOB. DU3MUECKHE CBOMCTBa
HEMETAJUIOB. AJUTIOTPOINMS HEMETA/UIOB (Ha MpUMEpe KUCIOpoja, cepbl, (pocdopan
yTIepoia).

Bonopon. Ilomydyenuwe, ¢Qusnyeckue U XUMHUYECKHE CBOWCTBA: PEAKIIUHC
MEeTaJJIaMA U HEMETaJJIaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapuasl. ToriMBHBIE
2JIEMEHTBL.

["amorensl. Haxoxnenue B mpupojsie, CHOcoObl TMONy4deHUus, (Qu3nyeckue u
XUMHUYECKue CBoicTBa. ['amoreHoBomoponbl. Baxkueline KuCIOpOICOAEpKAIINEC
CcoeMHEHUs TajloreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI TMOJYyYCHUS
rajgoreHoB. [I[pumMeHeHne rajJoreHoB U X COCIMHEHUM.

Kucnopon, o3oH. JlabopatopHble W MPOMBINUICHHBIE CIIOCOOBI MOJY4YCHUS

KHCJI0pOo/Ja. dusuueckue U XUMHUYECKHE CBOMCTBA U IIPUMCHCHUC  KHUCJIOPpOAa
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1 030Ha. OKCHJIBI U TIEPOKCHUJIBI.

Cepa. HaxoxaeHue B mpupoje, crocoObl MoydeHus], PU3NYecKue U XUMUYECKUE
cBorictBa. CepoBosiopo/, cyibduasl. Oxcup cepsi(1V), okcun cepwi(VI). Ceprucrasu
cepHasi KHCJIOThl U uX cojii. OCOOEHHOCTU CBOMCTB CEpPHOM KUCIOTHI. [IpumeHenue
Cepbl U €€ COCAUHECHU.

Azot. Haxoxaenue B nmpupoze, crnocoObl MOMydeHus, PU3NIECKUe U XUMHUECKHE
cBoicTBa. AMMUaK, HUTPUAbL. OKCUIBI a30Ta. A30TUCTasi U a30THAsl KUCIOTHI M UX
coiid. OcCOOEHHOCTM CBOWMCTB a30THOM KHUCHOTHL. I[IpuMeHeHwe a3ora U €ro
COETMHEHHI. A30THbBIE yI00pEHHUS.

®ocpop. Haxoxnenne B mnpupoae, crnocoObl NOMydeHUs, (U3NUECKHE WU
xumuueckue cpoiictBa. @ochunsl u hochun. Oxcuasl pocdopa, hocopnas kuciora

n e& comu. MertadochopHas u  mmpodochopHas KHUCIOTHI, (dochopucras u

docdopHoBatucTas kuciaoTel. [Ipumenenue dpocdopa u ero coenuneruii. ochopuoie

yA00OpeHHUs.

VYrnepoa, HaXxoxkACHHE B NpuUpoje. AJUIOTponHble Moaudukanuu. dusmdeckue
U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIHIECTB, O0Opa30BaHHBIX yriepoaoM. Oxcui
yraepoaa(ll), okcun yrinepona(IV), yroibHast Kuciora u €€ Coau. AKTUBUPOBAHHBIN

yromib, aacopOims. DyunepeHsl, rpadeH, YriepojHble HaHOTPpYOKu. [IpumeHeHue

IPOCTBIX BEILIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €r0 COETUHEHHM.

Kpemuuii. Haxoxxnenue B mpupoje, CHocoObl TMOMy4deHus, (U3UYECKue U
xumuyeckue cBoiictBa. Oxcup kpemHuss(IV), kpemHueBas KHUCIOTa, CHIIMKATHI.
[IpumeHenue KkpeMHus U ero coeAMHeHnil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

ITonoxxenue MeramnoB B llepuonnueckoy cucTeMe XUMHYECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnpocTpaHeHne XMMHUUYECKUX 3JEMEHTOB-METAJJIOB B 36MHOM KOPE.

OOmme ¢uznyeckue CBOMCTBA MeTauIoB. [lpumeHeHHe MeTauioB B OBITY

u Texuuke. CruiaBbl METAJIOB.

DNEKTPOXUMHUYCCKHUI Psijl HanpspKeHUH meTauioB. OO0Iume crnocoObl MOTydeHUs
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METAJJIOB: THAPOMETAJUTYPIrusi, TUPOMETAILUIYPTHS, dJIeKTpoMeTaiyprus. [lonsarue
0 Koppo3uu MeTaiyioB. CriocoObl 3aIIUTHL OT KOPPO3UH.

O6mast xapakrtepuctuka MetamuioB [A-rpynmel  Ilepuoguueckoit  cuctemsl
XUMHUYECKUX 3JIeMEeHTOB. HaTpuii u kanuii: noiayyeHue, GU3NYECKUEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMU.

O6mast xapakrepuctuka wmetawioB [IA-rpynnel  Ilepuogudeckoil  cucTembl
XUMUYECKUX JJIEMEHTOB. Marauii ¥ KalbIlIui: TIOJIy9eHHE, (PU3NISCKUE U XUMHUCCKHE
CBOMCTBAa, MPUMEHEHNUE TMPOCTHIX BEIIECTB W UX COEAMHEHUU. JKECTKOCTH BOMBI
U CIIOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TOJdy4YyeHue, (U3MYECKHE M XUMUYECKHE CBOMCTBA, NPUMEHEHUE
OPOCTOTO  BEIIECTBA M €ro  COeqUHEHH. AMOTepHble CBONCTBAa OKCHJA
Y TUAPOKCUA aJTFOMUHUSA, TUAPOKCOKOMILIEKCHI aJIFOMUHMUSL.

OO01ast xapakTepUCTUKA METAIIOB M0O0OYHBIX noarpymi (b-rpynm)Ilepuoanueckoii
CHUCTEMBI XUMHYECKUX JIEMEHTOB.

OuU3NYECKNe W XMMHYECKHME CBOWCTBA XpOMa M €ro coeauHeHuil. OKCHIbI
u ruapokcunabl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTsl U AUXpOMAThI, HUX
OKHCIIUTEIbHBIE CBOKCTBA. [loilyueHne u mpuMeHeHne Xpoma.

OuU3NYECKNEe U XMMUYECKUE CBOMCTBA MapraHlla U €ro COeIUHEeHu. Baxnenime
coenunenust mapranna(ll), wmapranna(IV), wmapranna(VI) wu wmapranma(VIID).
[IepMaHranar kanus, €ro OKUCIUTEIBHBIE CBOMCTBA.

@u3N4ecKue W XUMHUYECKHME CBOMCTBA JKejle3a W ero coeauHeHuil. OKCHIBI,
ruapokcuasl U conu xenesa(ll) u xenesa(lll). [lomydyenne u npuMeHeHHe Kene3au
€r0 CILIaBOB.

DOU3NYECKUE ¢ XMMHUYECKHE CBOMCTBA Meau W e€ coeauHeHuil. Ilomydenue
Y IPUMEHECHUE MEJIN U €€ COCTUHEHUN.

[Muuk: nomyueHue, Gpundyeckne U XUMMUYECKHUE CBOMCTBA. AMQOTEpHbIE CBOMCTBA
OKCHJA W TUIAPOKCHAA IIMHKA, THUAPOKCOKOMIUICKCHI IMHKA. lIpuMeHeHune IuHKau
€ro COCUHEHUN.
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DKCIEPUMEHTAJIbHBIE METO/Ibl U3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: U3yUYECHUE
00pa3IoB HEMETAJJIOB; TopeHue cephl, docdopa, xene3a, MarHus B KHUCIOPOJIE;
M3y4deHUE KOJUIEKIMU «MeTalulbl W CIUIaBbl»; B3aWMMOJACHUCTBUE IIECIIOYHBIXU
IEJI0YHO3EMEIBHBIX METaJJIOB c BOJIOM (BO3MOKHO HCITOJIL30BaHHC
BHUJICOMATEPUAIIOB); B3aMMOJCHCTBHE IIMHKA W JKejie3a C pPacTBOPaMH KHCJIOTH
HIEJI0YEHN; KAYECTBEHHBIC PEAKIIMM HA HEOPraHUYECKHE aHWOHBI, KATUOH BOJIOPOAA U
KaTHOHBl METAaJUIOB; B3aUMOJCHCTBUE THUIPOKCUIOB aAIOMHUHUS U  IIMHKAcC
pacTBOpaMU KHUCJIOT W IIEJIOYEH; PEIIEHNE SKCIEPUMEHTAIBHBIX 33Ja4 MO0 TeMaM
«"amorensl», «Cepa me€ coenuHeHUs», «A30T U Qochop U UX COCTUHECHHS,
«MeTael TJIaBHBIX TTOATPYIID, «MeTalibl MTOOOYHBIX MOATPYIII.

XHMMHUA U )KN3Hb

Ponb xuMum B o6ecrieueHnH yCTOMYMBOTO Pa3BUTHS Y€JIOBEUECTBA.

[TonsiTHE O HAYYHBIX METOAAX MTO3HAHUS U METOJO0JIOTUY HAYYHOTO UCCIEAOBAHMUS.
Hay4yHble mpuHUOMIOBI OpraHU3alMd XUMHUYECKOTO MPOU3BOJCTBA. [IpoMbiluieHHBIE
CIIOCOOBI TIOYYCHMS Ba)KHEHMINMX BEIISCTB (Ha MpHUMEPE MPOU3BOJICTBA aMMHaKa,
CEepHOHN KHCIOTHI, MeTaHoJia). [IpoMBINTUIEHHBIE CIIOCOOBI TMOJYYEHHUS METAJUIOBH
CIUIaBOB. XHMMMYECKOE 3arpsi3HEHUE OKPYKAIOUIEW CPeAbl U €ro MOCHEACTBUSL.

Hpo6neMa HeDeDa6OTKI/I OTXO0JOB H 1MOOOYHBIX NpoAYKTOB. Ponb Xumums

o0ecrnieYeHNr dHEePreTHYECKOor 0e30macHOCTH. [IpUHIIUIIBI «3eJIEHON XUMUM.

XuMHs U 310pOBbe YenoBeka. JlekapcTBenHble cpenctsa. [IpaBumna ncnosib3oBanus
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIIMHBI.

XUMHSI TUIIM: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBbIE J00aBKku. Ponb xumuns
obecrieueHnu MUIIEBOI 0€30MacHOCTH.

Kocmetrnueckne u mapdromepnbie cpenacta. beitoBas xumusi.  [IpaBuiia
0€30IacHOr0 UCMOJIb30BAHUS ITPENnapaToB OBITOBOM XMMHUH B TTIOBCETHEBHOM KU3HH.

XUMUS B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepHabl (IIEMEHT, OCTOH).

XuMHsI B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE YTOOPEHUS.

COBpeMeHHBIC KOHCTPYKOMOHHBIC MaTCpHajbl, KpaCKH, CTCKIIO, KCPAaMHUKa.
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Marepuabl JJIs 9JCKTPOHUKH. HaHOTEXHOIOT M.

PacuéTHble 3aqaun

Pacuétpl: macchl BemiecTBa WM 00bEMa Ta3oB IO HU3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCE MM O0BEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEaKIMM BEIIECTB; MACChI
(00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BEUIECTB UMEET
npuMecH; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUHU, €CIIA OJTHO U3
BEIIECTB JIaHO B BHUJE PACTBOpPA C ONPEACIEHHOW MACCOBOW JOJIEW PACTBOPEHHOTO
BEILIECTBA; MACCOBOM J0JIM U MOJIIPHOM KOHIIEHTPAlMU BEIIECTBA B PACTBOPE; TOJH
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeameTHble CBSI3U

Peanuzanuss MeXNpeIMETHBIX CBsI3eH MpU M3y4YeHHH OOIEeH U HEOpraHM4eCKO
xuMuu B 11 Kiacce ocyiecTBiIsieTcs Yepe3 UCTO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX MMOHSTHUH, TaK U MOHITUH, IPUHATHIX B OTIEJIbHBIX MPEAMETAaX €CTECTBEHHO-
HAay4YHOT'O IIUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBJIIEHWE, HAy4yHbIM (¢akT, TUIOoTEe3a,
TEOpHs, 3aKOH, aHAIW3, CHHTE3, Kiaccu(uKaius, MepUoOJUYHOCTh, HAOIIOJICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@u3nka: MaTepusi, MUKPOMUP, MAKPOMHP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOIIbI, PAIUOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHME BEIIECTBa, UACANbHBIN Ta3, (pu3nueckue BEIUMYUHBI,
€AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, merabonmM3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, >KHUPbI, YIJIEBOJAbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepanabl, TOPHBIE TOPOJbI, MOJE3HBIE HCKOMAaeMble, TOIUIMBO,
PECYPCBL.

TexHonorus: XuUMHYECKass MPOMBIIIJIEHHOCTh, METAJUIyprusi, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO03SUCTBEHHOE MPOU3BOJCTBO, MUIIEBAs MPOMBIILICHHOCTD,
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(I)apMaHeBTI/I‘-IeCKaH, MMPOU3BOJACTBO KOCMCTHYCCKUX IIPCIIapaTroB, IIPOU3BOACTBO
KOHCTPYKIMOHHBIX MAaTCPUAJIIOB, 3JICKTPOHHAA ITPOMBIIIIICHHOCTD, HAHOTCXHOJIOTUH.

IIPOMBIIIIJICHHOCTb
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEIMETA «XUMMUSA»

10 KITACC «OPTAHUYECKASA XUMMU S

Ba3zoBrlii ypoBensb (1 yac)

Yriay6Jénnblii ypoBenb (1+2 yaca)

Kon-Bo Konm-Bo | OnexrpoHHbIE
. oOpa3oBareib
4acoB Pa3nen 1. TeopeTnyeckne 0CHOBBI Opranu4veckoii xumuu (3 1)/(94) 4acoB
HBIE PECYPCHI
34 Tema 1. IlpeameT oprannyeckoit xumuu. Teopusi XuMHYeCKOr0 CTPOEHUSA 9y
OPraHuYeCKUX COeIMHEeHUM
1| TIlpemmer  opraHWyYeckoW  XUMHH: €&

BO3HUKHOBCHHUC, PAa3BUTUC KW 3HAUYCHHC B
IMOJIYYCHHHN HOBBIX BCIICCTB M MATCPHUAIOB.

JleMOHCTpaIuu: — O3HaKOMJIEHUE C

oOpasllaMl  OpPraHMYECKHX  BEIIECTB U
MaTrepuaiaMu Ha UX OCHOBE, — ONBITHI MO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IIpHU
HarpeBaHuM (TUiaBlieHrue, OOyTIIMBaHHUE U

TOpEHHE).

BHCKTpOHHOC CTPOCHHUE aToMa
yriepoaga: OCHOBHOC

1 BO30YXIEHHOE COCTOSIHUSA. BajeHTHbIC
BO3MOKHOCTH




aToma yriepojaa. XuMU4YecKasi CBSI3b B OPraHUYECKUX

COCJTMHEHUSIX. Tunbr  rubpuaM3anuu aTOMHBIX
opOuTanei yrieposa.

Mexanu3smbl  00pa3oBaHHsA  KOBAJIEHTHOW  CBSI3H
(oOMeHHBII U JJOHOPHO-aKIICITOPHBIH). Twuribr

MepeKpbIBaHUSI AaTOMHBIX OpOUTANICH; G- U T-CBSI3U.

Teopus CTpOoeHUS OPTaHUYECKUX COCAUHECHUU
A. M. BbytnepoBa, €€ OCHOBHBIE MOJOKECHHUS.

bopmybl

BelecTB. ['oMonorus, nzomepus. Xumuyeckas

CTpyKTypHBIC OpTraHUYECKUX

CBSI3b B OPraHUYECKUX COCIMHEHMSIX
OJIMHApPHBICE U KpaTHBIC CBS3U. G- WU T-CBS3M.
JlaGopaTOpHBIN OMBIT: — MOJICTUPOBAHHE

MOJICKYJ OPTraHMYCCKHUX BCIICCTB.

Opnunapnasi, [BoMHAs U TpoWHas cBs3b. CHOCOOBI
pa3pbiBa CBS3€M B MOJIEKYJaX OPTraHUYECKHUX BEILIECTB.
[TonsiTue o0 cBOOOTHOM pagukale, HykKieopuie

U ayekTpoduie.
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PAa3INIHBIX BUOOB.

CrpykrypHble  (GOpMyIIbI
CKEJICTHASI.
Buzpl nzomepun: CTpyKTypHast, IpOCTPAHCTBEHHAS.
DneKTpOoHHBIE 3(PPEKTHI B MOJIEKYJIaX OPraHUUECKUX

coeIMHEHN (MHIYKTUBHBINA U ME30MEPHBIN 3P HEKThI).

[Ipencrasnenue 0 KJ1accuukanuu
Oopranmyeckux  BemectB.  HomeHknarypa
OPTraHUYECKUX COEAMHEHUI

(cuctematuyeckasi) U TpUBUAIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB

OpPraHn4YCcCKUX BCHICCTB.

OcobenHoctu U KJaccuduxanus OpPraHUYECKHUX
peakiuii. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKITUU

B OPraHUYECKOW XUMHUH.

OKCIepUMEHTAIbHBIE METO/bl U3YYEHHUS BELIECTB U HUX
NpeBpalleHU: KayeCTBEHHOE OOHapy>KeHue yriepoja
¥ BOJIOPO/Ia B OPTaHUYECKUX BEIIECTBAaX. BhramcieHus:

(bopmyIbl

OIIpelIeIICHUE MOJIEKYJISIPHOM
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OpraHuYEeCKOro

BCIICCTBA 1o MaCCOBBIM J0JIIM

QJICMCHTOB, BXOIAIIIUX B €TI0 COCTAaB.

Paznen 2. YraeBogoponani (14)/(40)

24

Tema 2. IlpeaesibHble YIi1eBOAOPOAbI — AJTKAHBI, HMKJI0AJIKAHBI

64

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PSI/I.
MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIIN

AJIKaHOB: (1)I/I3I/ILIGCKI/I€ CBOMCTBA.

HomeHkiatypa u u3oMepust ajaKkaHoOB. DIEKTPOHHOE

U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKaHOB,
3 .

Sp -rubpuaM3anusl aTOMHBIX OpOuTaneil yriepoja,

o-CBs13b. KoHMOpPMEDEL.

JemoHcTpanus: PU3NYECKUE CBOMCTBA QAJIKAHOB
(pactBopumocTh).[IpakTrueckaspabora  Ne l.

[lonyueHne MeTaHa U U3y4YEHHUE €T0 CBOWCTB.

MertaH u 3TaH — XMMHUYECKUE CBOMCTBA (PEaKIIUU
3aMeIleHUs U TOPEHHUS ), HAaX0XKACHHE B IPUPOJIE,

IMOJIYYCHUC U IIPUMCHCHUC.

XUMHUYECKUE CBOMCTBA aJIKAHOB: H30MEpU3ALINU,
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JIETUIPUPOBAHUS, UKIA3aI1H, MAPOJIN3a,

KpPpCKHHTIQ. [IpeacraBieHUE 0 MEXaHU3ME pEAKIUMI

paanKaJbHOI'O 3aMCIIICHMA.

[{ukmoankanel. O6mias GopMyia, HOMEHKIATypa | 1
nzoMepusi. OCOOEHHOCTU CTPOCHHUS U XUMHUYECKUX
CBOMCTB MallbIX (IIMKJIONPONAH, IUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTICHTAH, IUKJIOTEKCaH)
UKJI0aJKaHOB. CriocoObl MOJIy4YeHUs: U
IPUMEHEHHE [TUKIOATKAHOB.
(6+1) 4 Tema 3. HenpeneabHble yIiieBOAOPO/bI: Tema 3. HenpeneabHble YIiieBOAOPO/bI: (17+2) u
aJIKeHbl, AJIKAJUEHb], AaJIKHHbI. aJIKE€HbI, AJIKAIHEHbI, AJIKHHBI (13+2) 4.
Tema 6. I'ajioreHIPON3BOAHBIE
YIJI€BOOPOOB (44).
1| ANKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI 1
psan.  OTWwieH ¢ TpONWIeH —  TpocTeiime
NPEICTAaBUTENN ATKEHOB: (PU3NYECKHe CBONCTBRA.
AJIKeHBI: SP°THOPHIM3AIHUA ATOMHBIX OpOHTanei 1

yraepoaa, o- W mcBi3d.  CTpykTypHas WU
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recoMeTpuicCKad ( gI/IC-TQaHC-! H30MCpUs.

BpruucneHus: — HaxOXICHHE  MOJIEKYJIAPHOU 1P
(b opMyIIbl OPraHUYECKOTO COSUHEHUS TI0 Macce
(00BEMY) TPOJIYKTOB CTOpPaHUS.
OTWIEH W TPONWIeH — XHMHUYECKHE CBOMCTBa 1
(peakiuu TUAPUPOBAHMUS, rajoreHUpOBAHMUS,
rUApaTaliy, OKHUCJICHUS U  MOJUMEpHU3alun),
noiayudenue u npumeHnenue. IIpaktuyeckas padota
Ne 1. TToy4yeHue 3TUICHA U U3YYEHHUE €0 CBOMCTB.
XUMHUYECKHE CBOMCTBA aJIKCHOB: 3aMENIEHUSI B O- 1
MOJIOKEHHUE TIPU JIBOMHOM cBsA3U. lIpeacraBieHueo
MEXaHHU3ME PEaKIMU AIEKTPOPUIHLHOTO
[IPUCOETUHEHUS.
Tema 6. T'anoreHIpPOM3BOAHBIE YTJIEBOJIOPOJIOB 1

(luac u3 4): DIJIEKTPOHHOE CTPOECHHUE
raJIOr€HOMPOU3BOTHBIX YIJIEBOJIOPOAOB.
JlemoHcTpanus: duznueckne CBOMCTBA

YTJIEBOIOPOIOB (PAaCTBOPUMOCTE) YTJIEBOJOPOIOB.
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Brruncnenus: ONpENEICHUE MOJIEKYISIPHOU
(GbopMysIbl OPraHUYECKOTO BEHIECTBA MO0 MACCOBBIM

JOJIAM 3JICMCHTOB, BXOIAIIINX B €I'0 COCTAaB.

1P

JIabopaTOpHBIl ONBIT: — MOJEIHPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB u raJIOreHOIPOU3BOTHBIX
Berancnenus mo ypaBHEHHUI0 XUMHUYECKOW pEeaKInH
(Maccel, 00bE€Ma, KOMMYECTBA MCXOTHOIO BEIIECTBA
WM TIPOJYyKTa peaKkIMh I10 H3BECTHBIM Macce,

00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB

WM TIPOTYKTOB PEAKIIUN)

Tema 6. ['aOreHNpPOM3BOHBIE YIIIEBOJOPOAOB (2
yac u3 4). Peakuuu 3amMmenieHusi TrajoreHa Ha
TUAPOKCOTPYNIY, HUTPOTPYIIY, [IUAHOTPYIIY,

aMUHOTPYIITY.

Tema 6. 'aoreHOIpOU3BOJIHBIE YIIEBOAOPOJIOB (3
yac u3 4): JlelicTBue Ha TaJIOT€HNPOU3BOIHBIC
IETOYH.

BOJJHOTO M CIHMPTOBOIO  pacTBOpa

B3aumopeiictBue gurajoreHajJKaHOB ¢ MarHueM U
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IIAHKOM.

Ankanuensl. byranuen-1,3 u metundyragueH-

1,3: ctpoenue.

AJ'IKaI[I/ICHBII HN30JIMPOBAHHBIC, KYMVYIINPOBAHHBLIC.

OcobenHoctu AIIEKTPOHHOIO CTPOCHUS
Y XUMUYECKUX CBOMCTB COINPSKEHHBIX JTUCHOB,

1,2- u 1,4npucoenuHeHue.

CniocoOsbl IMOJIYUCHUA U IIPUMCHCHHC AJIKAIUCHOB.

AJKamueHpl. Ba)KHEUIIIME XHUMHUYECKHE CBOMCTBA

(peakmust MOJIMMEPU3ALIUN ). [Tonyuenue
CUHTETUYECKOTO KaydykKa | PE3UHBL.
JlaGopaTopHBIil OMBIT: — O3HAKOMJICHHUE C

oOpasiamMu miIacTMacc, Kay4yKoB U PE3UHBI.

Tema 6. ['asloreHNpoOu3BOJIHBIE YIIIEBOAOPOIOB (4
yac u3 4): Ilonstue 0 MeTaUIOOPTraHUYECKUX
COCIUHCHUSIX. Hcnons3oBanue
rajJlOTeHIIPOU3BOIHBIX B OBITY, TEXHUKE U B

XUMHNYCCKOM CHUHTEC3C.
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Brruaucnenusi: OIIPCACIICHUC JOJIM BbIXO/Jda IPOAYKTA

PCaKU OT TCOPCTUUICCKH BO3MOKHOI'O.

1P

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, 1

TOMOJIOTUYECKUNA PsiA. ALETHWIEH — MNPOCTEUIINN

MPEJICTABUTENb ATKMHOB: COCTaB, CTPOCHHUE,

¢du3nuecKue CBOMCTRA.
DJIEKTPOHHOE W NIPOCTPAHCTBEHHOE CTPOCHHUE 1
MOJIEKYJ aJKUHOB, SP-TUOpUAM3AIMS aTOMHBIX
opOutaneld yriepoma. XUMHYECKHE CBOMCTBA:
JAMEPU3AllMA W TPUMEPHU3ALMHU, OKHCIICHUS.
Kucnortusie CBOMCTBA  QJIKHHOB, HMEIOILINX
KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEeHHbICpEAKIINMU:
Ha TPOMHYIO CBS3b, B3AMMOJCHCTBUE allETUJIEHA C
aMMHa4YHBIM PAacCTBOPOM OKCHJA
cepeopa(l).
[Ipaktuueckas padota Ne 3. [Tonyuenue aneruneHa 1
Y U3YUYEHUE €ro CBOMCTB.

ALIETUJIEH: XUMUYECKUE CBOICTBA (peakuuu 1
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TUAPUPOBAHUSA, TAJIOTCHUPOBAHMS, THIpaTalUy,

rOpeHus), MOJIy4eHHE U PUMEHEHHE.

(2+1)u Tema 4. ApomaTu4ecKue yrjieBoaopoabl (8+1) u
1| Apensl. ben3on: coctas, crpoeHue, GU3NIECKUE U 1
XUMUYECKHUE CBOMCTBA (PeaKlUuy raJloreHUPOBAHMS
Y HUTPOBAHMS ), MOJyYCHUE U TPUMEHEHHUE.
[IpaBumo apOMAaTUYHOCTH, IpUMEPbI 1
apoMaTUyeckux coeanHeHuil. JIabopaTOpHBIMOIBIT:
MopenupoBanue MOJIEKY apoOMaTUYECKUX
yriieBo10poioB. IIpencrapiieHre 0 MexaHU3Me
peaximi S1eKTPohUIBLHOTO 3aMEeIEHUSL.
Brruncnenus: — yCcTaHOBIIEHUE CTPYKTYPHOMU 1P
(b opMyIIbI OPraHMYECKOTO BEIIECTBA HA OCHOBE €TI0
XUMHUYECKUX CBOMCTB UJIM CLIOCOOOB MOJIYYCHHUSI.
1P| Tonayon: cocrtaB, cTpoeHue, GUMYECKUE U 1

XUMHUYECKHE CBOMCTBA (peaklMu TraJJOr€HUPOBAHUS

u HI/ITDOBaHI/ISI), IIOJYYCHHNEC U ITPHMMCHCHHUC.

TOKCUYHOCTH apPEHOB.

75




[IpencraBnenre 00 OPUEHTHUPYIOMIEM JICHCTBUU
3aMeCTUTENe B OCH30JIbHOM KOJbIIE Ha MPUMEPE
KapOOKCHUIIBLHOM,

AJIKMJIBHBIX PadruKalIoOB,

TUAPOKCUIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB

raJIOTCHOB.
XUMHUYECKHE CBOMCTBa OeH3omna U €ro
TOMOJIOTOB: OKHCIJIEHHE TOMOJIOTOB OEH30J1a.
['eneTnueckast CBS3b YIIIEBOAOPOIOB,
MpUHAIISKAIINX K Pa3IUYHBIM Klaccam
CriocoOsI MOJTy4EHUS apOMaTUYECKUX
YTJIEBOJOPO/IOB. OcobenHoctu XUMUYECKUX

CBOMCTB cTupoJia. [lonmumepursanus cTupodia.

Brruncienus: — YCTAHOBJICHHE CTPYKTYPHOU
(bopMyiIbl OPraHMYECKOTO BEIIECTBA HA OCHOBE €ro

XUMHUYECKUX CBOMCTB WJIU CIIOCOOOB MOJTYUCHHUS.

Tema 5. IIpupoaHbIe HCTOYHUKH YIJI€BOIOPOA0B U X NepepadoTKa

(4+2) u

[Tpuponnsie MCTOYHHUKHU YTJIEBOIOPOOB.

[Ipuponnbiii Ta3 W TOMyTHBIE HE(PTSIHBIE Tas3bl.
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Hedpts u e€ mpoucxoxnenue. CrnocoOsl

nepepabOTKu  HePTH:  TEpPeroHKa,  KPEKUHT

(TepMHUYECKU, KATATUTUYECKUI ), TUPOIIU3.

['eHeTnyeckas CBS3b MEX]y Pa3INYHBIMU KJIacCaMu 1
yIJ1€BOAOPOIOB.
['eneTnueckas CBA3b MEKIY PA3IMYHBIMU KJIaCCaAMU 1P
YTJIEBOIOPOOB.
[IponykThl nepepabOTKU HEPTH, UX MPUMEHEHUE B 1
OPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH yronb u
MPOJIYKTHI €ro nepepadoTku. JleMoHcTpaus: —
koJutekiu « Hedte» u «YTomby.
Bpruncnenus: — OmnpenesieHue  MOJIEKYJISIPHON 1

(bopMyIIBI KHCIOPOIOCOICPKAIIECTO OPraHHIECKOTO

BEI[ECTBA 10 MAaCCOBBIM JIOJIIM  DJIEMEHTOB,
BXOJSIIUX B €ro cocraB, Mo macce (00bEmMYy)
MPOJIYKTOB CTOpaHUs; IO KOJMYECTBY BEIICCTBA
(Macce, 00bEMY) TPOTYKTOB PEAKIIUU W/UITH

HCXOAHBIX BCUICCTB.
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Ypoxk 0000111eHUS MaTepraia TEMBI. 1P
Pa3nen 3. Kuciopoacoaep:xamiue opranudeckue coexnuenus (12 1)/(36 1)

34 Tema 6. Ciuptbl. ®eHo Tema 7. CiupTsl. PeHou 9y
[IpenensHBIC OMHOATOMHBIE CIUPTHI. MeTaHON U 1
ATAHOJI: CTpOeHWe, (PU3NYECKHEe W XUMHUUYCCKHE
CBOHMCTBa (peaklMu C aKTUBHBIMH MeETaJlIAMH,
raJIOreHOBOJIOPOJaMH, TOPEHHUE), TPUMEHEHHE.

Bomopoansie  cBsI3M MEXAy = MOJICKYJIaMH

cnupToB. JlelicTBMe MeTaHOJa M JTaHOJA Ha

opraHusM uenioBeka. JlabopaTopHble OMBITHI: —

rOpeHre CIUPTOB; — OKHUCJICHHUE 3TaHOJIa

okcuyioM meau(Il).
[IpenenbHble  OAHOATOMHBIE  CHUPTHI:  HU30MEpUS, 1
kinaccudukanusa. Puznueckue CBONCTBA aJKaHOJOB.
JleMoHCTpanusi: pacTBOPUMOCTh CIIMPTOB B BOJE.
CriocoObl MoTyYeHus ¥ MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.
XUMHYECKME CBOMCTBA QJIKAHOJIOB: JETUApPaTalNH, 1
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OKHUCJICHUA, BBaHMOHeﬁCTBHC C OpraHn4eCKMMH H

HCOPTraHNYCCKNUMHU KHUCJIOTaAMHU. [IpeacraBieHue o

MEXaHM3ME peaKIUK HVKJ'IGOd)I/IJII)HOI‘O 3aMCIICHU .

Hemonctpaunu: 1. B3aumoperncrBue

2.

9TaHOJIa C

HaTpUCM. Oxucienue O9THIIOBOT'O CIIUpTa

AUXPOMATOM KaJiusd (BO3MO)KHO HCIIOJIB30BAHUEC

BUJIEOMATEPHUAJIOB).
MHOroaroMHbpl€ COUPTHIL. DTUJICHIJUKONbL U
TJIMIEPUH: CTpoeHUEe, GU3UUSCKUE U XUMUUICCKHE
CBOMCTBa (B3aMMOJCHCTBHE CO IIEIOYHBIMU
METaJJIaMH, KaueCTBCHHAs peaxius Ha
MHOT'0aTOMHBIE CIUPTHI). [leficTBUe Ha Opranusm
YEJI0BEKA. [Ipumenenue TJIMLIEpUHA 151
STUIEHIIMKONA. JlabopaTopHBIE  ONBITBI: —
B3aUMOJICCTBUE TJIMIEPUHA C TUAPOKCHUIOM
meau(1l).
MHoroaToMHbIE CIIUPTHI: B3aHMO/ICHCTBHE

C OpraHM4€CKUMH U HCOPTaHUICCKHUMHU KUCJIOTaMHU.
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[Ipoctbie  3¢upbl, HOMEHKIATypa ¥ MU30MEpPHUS.

OcobenHocTH q)HSI/I‘ICCKI/IX 1 XUMHYECKHUX CBOMCTB.

@deHoJI: CTPOEHHE MOJEKYJbl, (U3NYeCKue u
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (hHeHoa.
[Ipumenenue denona. Beruncienus

— 10 YPaBHEHMIO XMMUYECKOM peaKinu (Macchl,
00BbEMa, KOIMYeCTBa HCXOAHOIO BEIIECTBA WU
IIPOJIYKTA PEAKLIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX

BEILECTB WJIM MPOTYKTOB PEAKIIUH).

@deHos:  B3aMMHOE BIMSHUE THAPOKCOTPYNIBI U
0eH306HO0TO spa. OCOOEHHOCTH XMMUYECKUXCBOMCTB
dbenona. KauecTBeHHBIE peakiuu Ha (QPEHOII.

denosnpopMabaeTHIHAS CMOJIA.

IIpakTrueckas pabota No 4. Pewenne
AKCIIEPUMEHTANIbHBIX ~ 337ady 1o Teme «ChupThl

1 (hEHOIIBI.

Tema 7. Anbaerunabl. KapooHOBBIE KMCJIOTBI.

Tema 8. Anbaernabl. KapooHOBBI€ KMCJIOTBI.

21 g
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CJi0xHbIE YPUPBI

Caoxubie 3¢upbl. ZKupbl

Anbaernanl u KETOHBI. dopmalbIeTu,
aneTanbJeru]:  CTpoeHue,  (GU3UYECKHE U
XUMUYECKUE CBOMCTBA (pEaKkIUU OKHUCICHUS H
BOCCTAHOBJICHUSI, = KAQYECTBEHHBIC  PEAKIIHH).
JlaGopaTopHBIE OMBITHI:

—  OKHCJICHHE aJIbJCTUIOB aMMHaYHBIM
pactBopoM okcuja cepedpa(l) u rugpokcuaom

meau(1l).

DJIEKTPOHHOE  CTPOCHHE  KapOOHWIBLHOM

TPYTIIBL.

I'omonoruueckue pAabL AJIBJACTU 0B 1 KCTOHOB:

U30MEPHS.

IIpexacrasienne 0 MEXaHU3Me

peakmn

HVKJ'IeOd)I/IJ'H)HOFO IIPHUCOCAMHCHUA aJIbACTHUAOB.

dopmanbaeru, aleTaabAeTH/I: TTOJIyYEeHUE U
MIpYMEHEHUE.

AIleTOH: CTPOEHHUE, (busmueckue u

XUMHWYECKHE CBOWCTBA (pEakilMU OKHUCIEHUS U
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BOCCTaHOBJ'IeHI/IH), IMOJIYUYCHHEC U ITPUMCHCHUC.

Beruucnenns: —  omnpeAeNieHHe  MOJEKYISPHOU
GbOopMyIIbI  OpPTraHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB; IO Macce
(00OBEéMyY) TMPOAYKTOB CropaHus; IO KOJUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU U/ HIIN
HCXOJIHBIX BEIIECTB; — YCTAHOBJICHWE CTPYKTYPHOU
(bopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €0

XUMHUYECKHX CBOMCTB HIJIH CITOCOOOB IMOJIYYCHHUS.

Ypok 0600111eHIST MaTeprasa TEMBI.

OAHOOCHOBHBIE  TpeJebHbIe  KapOOHOBBIC
KUCIOTBl. MypaBbHHAasE W YKCYCHas KHCIOTHI:
CTpoeHHe, (PU3MUECKUEe U XMMHUYECKHE CBOMCTBA
(cBoiicTBa, oOOImMe 11  KjJacca  KHUCJOT).
[Ipaktuueckas padora Ne 2. CBoiicTBa pacTBopa

YKCYCHOW KHMCJIOTBI.

OCOOEHHOCTH CTPOEHHSI MOJIEKYJT KapOOHOBBIX

KucnoT. M3omepus u HOMeHkinatypa. BonxoponHsle
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CBA3U MCIKAY MOJICKYJIAMHA Kap6OHOBBIX KHCJOT.

OI[HOOCHOBHBIG IMpCaCIIbHBIC Kap6OHOBI>IC
KHCJIOTHI: pCakun € y4aCTUCM YIJICBOAOPOAHOI'O

padruKaa.

MypaBbuHasi U YKCyCHas KHUCIIOTBL:  PEaKIUs

BTGPPI(l)I/IKaHI/II/I, IMOJIYYCHUC U ITIPUMCHCHUC.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
Mmuoroo0pasue KapOOHOBBIX KHCJIOT.
[IpencraBurenn  BhICHIMX ~ KapOOHOBBIX  KHUCIIOT:

IHaJIbMHUTHHOBAsA, JIMHOJICBAA, JMHOJICHOBAS KHCJIOTHI.

OcobenHoctu CBOIICTB HenpeeIbHbIX
Y aPOMATUYECKUX KaPOOHOBBIX KUCTIOT, TUKAPOOHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaﬂ u OJICHMHOBAsA KHCJIOTBI KakK
MMPpEACTAaBUTCIIM BBLICHINX Kap6OHOBBIX KHCJIOT.
Mbl1a KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT,

UX MOIOIIIEE IEUCTBUE.

[lousiTue O CMHTCTHYCCKHNX MOIOIIMX CpeaACTBaAx
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CMO).

[lonsTue o IMPONU3BOJHBIX Kap60HOBI>IX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHTHUAPpHAAX, TAJIOICHAHTUApUaax,

aMMax, HUTpMJjax.

Cr0KHBIC 3pUpbl  KaKk  IPOU3BOJIHEIC
KapOOHOBBIX  KHCIIOT. [ WApONM3  CIIOKHBIX
3(UpoB.

Crnoxnble 2¢upsl. ['oMonorudeckuit psia, oOmias

(dbopmyra, 130Mepusi 1 HOMEHKJIaTypa.

[IpakTnueckas pabora Ne S. Pemenune

OKCIICPUMCHTAJIbHBIX 3a7a4 I10 TCMC ((Kap6OHOBI>Ie

KUCIIOTHL. CIIOXKHBIE 2PUPBI».

AKupsl. I'maponns xupos. [IpuMeHEeHHE KHUPOB.
buonornueckas posib KupoB. Beraucnenus: —Imo
YPaBHEHUIO XHMHUYECKOW peakuuu (Macchl,
00bEMa, KOJIMYECTBAa MCXOIHOIO BELIECTBA WIIU
IIPOAYKTAa pPEakuuu 10 M3BECTHBIM Macce,

00bEMY, KOJIMUECTBY OJIHOTO U3 HCXOJHBIX
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BEIIIECTB WUJIU MPOIYKTOB PEAKIUN).

XKupsl: ctpoenue, pusnueckre cBONCTBA.
Oco0eHHOCTH CBOWCTB JKUPOB, COACPIKAIINX OCTATKU

HCIIPCACIIBHBIX J KUPHBIX KHCJIOT. >KI/IpI>I B ITpHUPOIC.

KoutponbHast ~ pabora: «Kucnopoacoaepxariue

OpPraHn4CCKUC COCAUHCHU).

Tema 8. YriieBoabl

Tema 9. YrieBoabl

64

VYrieBoapl: cocraB, KiacCH(PUKaLUs YIJIEBOJIOB
(MOHO-, nu- W mnonucaxapupisl). ['nmokoza —
MIPOCTEUIINI MOHOCaXapuxu: 0COOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NUECKUEN XUMHYECKHE
CBONMCTBA

(B3auMoOAENCTBHE C TUAPOKCUIOM

Menu(Il), oxwucieHMe amMMUaYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBieHue, OpoKeHHE
TJIFOKO3b1), HAXOXKJICHUE B MPUPOJIC, TPUMEHEHUE,
ononoruueckas poib. DoTocHuHTES.

OpyKTO3a KaK U30MEP TITIOKO3BI.

OnTuueckas H30MCPHU. KOJ’IB‘J&TO-HCHH&H
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TAYTOMCPHUA Ha MNOPHUMEPC  MOJCKVIIbI — TJIIOKO3bI,
IPOCKINN XCVODC&, G,B'&HOMGDBI TJIFOKO3HhI.
MOHOC&XapI/II[I)II TaJIaKTO34, DI/I6OBa, JAC30K-

cuprbo3a. @Pu3znyueckne CBOWCTBA W HAXOXKICHUCB
npupoze. JlabopaTtopuslii onbIT: B3auMmoaecTeue

pacTBopa ritoko3sl ¢ Tuapokcuom meau(Il).

Caxapo3a — HNOpeACTaBUTCIIb  AHMCAXAPUIOB,
TUAPOJIN3, HaXO0XJICHHUC B opupoac u
IIPUMCHCHHC. KanMaJ'I Hn [OCIKJI03a Kak

npupoaHble noauMepbl. CTpoeHHE Kpaxmalia U

HeJUTI0I03bl.  DPU3nMUeckue U XUMHUYECKUe
CBOMcTBa Kpaxmana (TUAPOJIM3, KayecTBEHHas
peakuus ¢ noaoM). JIabopatopHblid OMbIT: —

BBaHMOﬂeﬁCTBHe Kpaxmalia C HOJO0M.

Jucaxapuapr: MaJIbTO3a 151 JIaKTO3a.

BoccranaBimBaromye W HEBOCCTAaHABIIMBAIOIINE
nucaxapuasl. [Tonmucaxapuasl: riavkoreH. CTpoeHue

MaKpPOMOJICKYJI I'NTMKOI'CHA.
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XUMHUYECKHE  CBOWCTBA  ILEJUIIOJIO3bL:  THAPOJIN3,
nonyyeHue dpupoB  nemwmnonosbl. [lonarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN

MENK).

Paznen 4. A3oTcoaep:kaimme opranndeckune coexuuenns (3 4)/(94)

Tema 9. AMUHBI. AMUHOKHCJI0TBI. Bekn

Tema 10. AMUHBI. AMUHOKHCJIOTHI. bejkn

9yq

AmMunasl. MeTHJIaMUH U aHWJINH: COCTaB,

CTPOCHHC, d)I/I3I/I‘{eCKI/Ie 1 XUMHYECKHE CBOMCTBA

(ropeHue, B3auMOJIEHCTBHAE C BOIOW U

KHCJIOTaMH ).

Knaccudukanums  amuHOB:  anudaTUdyecKue U
apOMaTHYECKHE; IEPBUYHBIE, BTOPUYHBIEH TPETUYHBIE.
Amusbl:  u3omepusa.  CnocoObl  TOJNY4YEHUS U
IpUMEHEHUE anu(paTHIECKUX aMUHOB.

[TosryueHnne aHuIMHA U3 HUTPOOEH301a.

B3aumHoe BnMsSHUME Tpynn aTroMOB B MOJIEKYJE

AHWJIMHA. Ocobennoctn XUMHNYCCKHX CBOMCTB
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aHuimHa. KadecTBeHHBIE p€akun Ha  AHHWJIMH.

AMWUHBI: AJIKWJINPOBAHUC, BBaHMOHeﬁCTBHC

IICPBUYHBIX dMHHOB C azotucrtoi kucioroi. Coju

ANKUIIaMMOHMUSL.

AMUHOKHUCIOTHI Kak am(poTepHbIe

OpraHuyeckue coeauHeHus. @Pusnyeckue U

XUMUYECKUE  CBOMCTBA  aMHHOKHUCIOT  (Ha

npuMepe TIuirHa). buonornyeckoe 3HaueHHE

aMHUHOKUCIIOT. [lenuap!.
Homenknatypa Y U30MEPHSL. OtnenpHbIE
MPEJICTABUTENHN O-aMUHOKHUCJIOT: TJIMLWH, aJlaHWH,

d)eHI/IJ'IaJ'IaHI/IH, CCPpHUH, I'NIYTAaMHWHOBAS KHMCJIOTA, JHM3HH,

mucternd. OnTudeckast 3o0MepUss aMUHOKUCIIOT: D-

u L-aMUHOKHUCIIOTHI.

Peakius nomkoHieHcauu, oOpa3oBaHKE METITHIHON

cBs3u. JleMoHcTpanus: PactBopeHne OSIKOB B BOJIC.

beakn kak INPHUPOJAHBIC BBLICOKOMOJICKYJISAPHBIC

COEMHECHHS. [TepBuyunasi, BTOpUYHAA  H
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TPETUYHAsI CTPYKTypa O€KOB. XHWMHYECKHE

CBOMCTBA OCJIKOB: rmapoiin3, JOCHATypalusd,

KayeCTBEHHbIE peaxkuuu Ha OeKu.
JleMoHCTpauuu: — JaeHarypamus OeJIKOB IpH

Harp€BaHWH,; — IBCTHBIC PCAKIINU OCJIKOB.

ITonsarue 06 A30TCOACPKAINNX TCTCPOHNUKINICCKUX

COCIUHCHUAX. HI/IDI/IMI/II[I/IHOBBIe )41 IIYPHUHOBBIC

ocHoBaHUs. HyKJIEMHOBEIE KUCIOThI: COCTAB,

CTPOCHUC 1 OuoJiornyeckas POJIb.

[IpaxTHueckas pabora Ne 6. Pemenune

OKCIICPUMCHTAJIBbHBIX 3aaa4d 10 TEMC

«A30Tcoz[ep>1<amne OpPraHn4CCKUC COCAUMHCHU)).

Pa3nei1. 5. BoicokoMouiekyasipHblie coexuHenns (2 4)/(6 1)

Tema 10. [ImacTtmaccesl. Kayuyku. Boiokna

Tema 11. BoicokoMouieKyJIsIpHbIE COeIMHEHUS

6 g

OcHOBHEBIE IIOHATHA XUMUHN

BBICOKOMOJIEKYJISIPHBIX COCJAUHEHUM: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE

3BE€HO, CTCICHb

MMOJIMMCPHU3alMH, CPCAHAA MOJICKYJISApHAs Macca.
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OcHOBHbIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI —

NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.
[IpencraBieHue 0 CTEPEOPEryISIPHOCTH
U HagMOJICKYJISIPHOW  CTPYKTYPE  TOJUMEPOB,
3aBUCUMOCTb _ CBOWICTB  THOJMMEPOB  OT  MX
MOJICKYJISIPHOTO ¥ HAAMOJIEKYJISIPHOTO CTPOCHMUSL.
JemoHcTpanus oOpa3iioB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3uHb.
[Ipaktrueckast padota No 7. PernieHue sKcriepruMeH-
TaJbHBIX  3aga4 1o  Teme  «Pacmno3naBanue
OPTraHUYECKUX COCTUHEHUI.

[InactmMaccel  (MOJAUATUIICH,  TOJIMIPOIUJICH,

MOJIMBUHWIXJIOPUI, TOJUCTUPOJI). HaTypaapHbIN

U CHUHTETHYECKHE Kavuykh (OyTaaueHOBBIN,
XJIOPOIIPEHOBLI ¥ HW30OPEHOBHIN). BosiokHa:
HATYpAJIbHBIE  (XJIOMOK, MIEPCTh, MIEJK),

HCKYCCTBCHHBIC (aI_IeTaTHOC BOJIOKHO, BI/ICKOSH),

90




CUHTCTHYCCKUC ( KaIlipOH u JIchaH) .

]_ICMOHCTpaHI/IH: — O3HAKOMIJICHUC C 06pa3uaMH
IMPUPOAHBIX N NCKYCCTBCHHBIX BOJIOKOH,

II1acTMacC, Kay4yKoB.

IInacTmaccsr: MNOJIMMCTUIIMCTAKPWJIAT, ITOJIN-
Kap6OHaTI>I, HOJII/IBTI/IJIGHTepe(bTaJIaT. YTI/IHI/I?)aI_II/ISI )51
Hepepa60TKa IIJIaCTHKaA. SHaCTOMCpLI: CHJIMKOHBEI.

[TonrumMepsl croenmaapHOro HasHaueHus (tedIioH,

KCBJIap, SJICKTPOIIPOBOIAIIINC IIOJIMMCPBI,

6I/IODa3J'IaI‘aCMI>I€ HOJII/IMGDBI).

[TpakTuueckas pabota No 8. Pemenue
HKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeMe «Pacrno3naBanue

IjractMacC 1 BOJIOKOH»

Pa3nen 6*. UTorooe moBropenue (1 u)/(5 1)

1P

Hrorosas koHTpoJLHas padora 3a kypce 10

KJ1acca

1P

IToBTOpEHHE. I'enernueckas CBS3b MEXIY

Ppa3IMYHbIMU KJIaCCaMM OPIraHUYCCKHX COGI[I/IHCHI/Iﬁ

2P
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[loBrOopenne.  Bpluucnenusas: —  ONpPEACIICHUE
MOJICKYJISIpHON (OpMYIIbI OPraHMYECKOTO BEIIECTBa
10 MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €TrO
cocTaB; Mo Macce (00bEMY) MPOAYKTOB CrOpPaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00BEMY) IPOJIYKTOB
pPEaKIuu W/WIN UCXOJHBIX BEIIECTB; — YCTAaHOBIICHUE
CTPYKTYpHOU (HhOPMYIJIBI OPTaHUYECKOTO BEIIECTBA Ha
OCHOBE €r0 XUMHUYECKHX CBOMCTB WM CIOCOO0B

MTOJTYyYCHHS.

2P

1 4 B Hepe10, Beero 35 4,

U3 HUX 3 Y — pe3epBHOE BpeMsl

3 u B Heae0, Bcero 105 u,

u3 Hux 10 4 — pe3epBHOe Bpemsi

TEMATHYECKOE INTAHUPOBAHUE YYEGBHOTI' O ITPEJIMETA «XUMMUS»

11 KIJACC «OBIIIAAA U HEOPTAHUYECKASA XUMUSA»

Ba3oBbiii ypoBens (1 uac)

Yrayoaénnbliii yposens (1+2yaca)

Koi-Bo

qacCoB

Pa3nen 1. Teopernueckue ocHOBbI xuMuu (12 4/36 )

Koi-Bo

qaCcoB
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Tema 1. CTpoenue atoma. [lepuoguvecknii 3aK0H U

Hepnozmqecmm CHCTEMAa XUMHNYCCKUX JJICMCHTOB I[. H. MenpeeeBa

(8+1) u

Xumudeckuit siemMeHT. AToMm. Sapo artoma,

HN30TOIIBI.

KODHVCKVHHDHO-BOHHOBOﬁ JyaJn3M, JBOMCTBCHHAS

npupoaa  saektpoHa.  CTpoeHue  3IIEKTPOHHBIX

0001104EeK aTOMOB, KBAHTOBBIC YHCJIA.

PacnpezleﬂeHHe QJICKTPOHOB I10 dATOMHBIM

Op6I/ITaJ'I}IM; IIPUHINII MUHMMYMd SHCPIUH, ITPHUHITUIL

Ilayau, npaBriio XyHIa.

DJIEKTpOHHAs 00oJ10YKa. DHEpPrTUYECKUE
YPOBHH, NOAYPOBHHU. ATOMHBIE OpOUTaH, S-, P-,
d-anementel.  OcoOeHHOCTH  pacrpeneieHus
3JIEKTPOHOB MO OpOUTAISAM B aToMax 3JEMEHTOB
NEPBBIX YETBIPEX MEPUOAOB. DIEKTPOHHAS

KOH(UTypaIus aTOMOB.

DONEeKTpOHHbIE KOH(MUTrypalMl aTOMOB 3JEMEHTOB

MEpBOrO —  YETBEPTOrO  MEPUOJOB B OCHOBHOM
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1 BO30YKIEHHOM COCTOSIHHH, AJIEKTPOHHBIE

KOH(UTYpaIlui HOHOB.

[lonsarue 00 OHCPI'v MOHM3aMH1, SOHCPTHUH CPOACTBA

K 3JICKTPOHY. QHGKTpOOTpI/IHaTCJIBHOCTB.

[lepnogmuecknt 3axkoH u  llepuonnueckas
cUcTeMa XuMuuyeckux odjaementoB J[. W
MenpeneeBa. CBA3b MEPUOAMYECKOTO 3aKOHA U
[Tepronnueckoi CHCTEMBI XAUMUYCCKHUX
anemeHToB J[. 1. MenneneeBa ¢ COBPEMEHHOMU
TEOpUEH CTPOEHUS aTOMOB 3aKOHOMEPHOCTHU
M3MCHCHHUSI CBOMCTB XHMHUUYECKHX JJEMEHTOB
U 00pa3yeMbIX HMMH TIPOCTBIX M CJIOXKHBIX
BEILIECTB [0 TpynmnamM U TepuojaaMm. 3Ha4YeHUe
nepuoanueckoro 3akoHa /. 1. Meneneena.
JemoHcTpauus
Bunber  tabmunn  «llepmommyeckas — cucrema

XUMHUYECKUX dJIeMeHTOB /. 1. MenaeneeBay

O0001IEeHNE U CHCTEMATH3AIIHUS 10 TEME.
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Pa6ora c Tectamu B popmare EI'D

YPOK KOHTPOJISl 3HAHUN MaTepuaa TeMbl 1P
Pa6ora c Tectamu B popmare EI'D
44 Tema 2. CTtpoenue BemecTBa. MHOroodpa3ue BemecTn 10 g
CrpoeHnue BemiecTBa. XUMUYECKasi CBsi3b. Bujbl 1
XUMHUYECKON CBS3U (KOBaJIeHTHAs HEMOJISIpHAs U
MOJISIpHAS, HMOHHAS, MeTaJuIhuecKas).
MexaHu3Mbl oOpa3oBaHus KOBAJICHTHOM
XUMHUYECKON CBsI3M (OOMEHHBI U JIOHOPHO-
aKIETITOPHBIN). Bonoponnas CBS3b.
BaneHTHOCTS.
DHeprus U IUTNHA CBSI3U. [TonspHOCTS, 1
HaIIPaBJIICHHOCTh W  HACHIIAEMOCTh KOBAJICHTHOM
cBs3u. Kparneie cBsa3u. BomoponHast cBs3b.
MeXMONEKYJIIApHBIE B3aUMOICUCTBUSA
BajieHTHOCTh ¥ BaJleHTHbIE BO3MOKHOCTH aTOMOB. 1
'ubpunuzanms ATOMHBIX opOuTanei. CBsi3b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C ux
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FEOMETPUYECKUM CTPOEHUEM (Ha MpUMepe
COCIMHEHHM 3JIEMEHTOB BTOPOTO TIEPHOIA).

DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCICHMUS.

Honbpl: kaTHOHBI HW  aHUOHBI. BemecTBa

MOJICKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHMUSL.

3aKOH IIOCTOSHCTBA COCTaBa BeIICCTBA. THIIBI

KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

JemoHCcTpanus

Moenn KpUCTaUIMYECKUX PEMIETOK
[IpencraBienus 0 KOMIIJIEKCHBIX COCIUHCHUSIX.
CocraB KOMIIJICKCHOT'O HOHA: KOMIIJICKCO-

O6pa3OBaTeJ'II>, JIUTaHABbI. KOODI[I/IHaI_II/IOHHOG qHncCiao.

Homenknartypa KOMILIEKCHBIX COECIMHEHUI.

3HaueHWe KOMIUIEKCHBIX coenuHeHni. lloHaThe

0 KOOPJIMHAIIMOHHON XUMUH.

[TonsiTHE O MUCTIEpCHBIX cucTeMax. ICTUHHBIE U

KOJUIOMJIHBIE ~ pacTBOpbl.  MaccoBass o

BEIIIECTBA B PacTBOPE.
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CnocoObl  BBIpOKEHHSI KOHIIEHTPALlUM PAaCTBOPOB: 1
MaccoBas JOJsA BEUIECTBA B PacTBOPE, MOJIIPHAs
KOHLEHTpaLUs.
HacpieHnneie Y HEHACBIILIEHHbIE pacTBOpEI, 1
pacTBOpUMOCTb. Kprcramuioruaparsl.
Buruuciaenus
C UCIIOJIb30BAaHUEM  TMOHATHM  «MaccoBass  JIOJsS
PacTBOPEHHOTO BEILECTBA», KPACTBOPUMOCTbY,
«MOJISIpHAsl KOHLICHTPALUs»
1| Knaccudukamusi HEOpraHHYECKUX COCIUHEHUH. 1
HomeHnknatypa ~ HEOPraHMYECKMX  BELIECTB.
['eneTnyeckas CBsI3b HEOPTaHWYECKHUX BELIECTB,
NPUHAAIEKAIINX K PA3TUYHBIM KJlaccam
(5+1) u Tema 3. XumMuueckue peakuumn (17 +1) 4
Boruuciaenus 1P
— Macchl BellecTBa WM 00BbEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIllECTBA, Macce WU

00BbEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIICCTB;
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— MAacCoBOW JOIM U MOJSIPHOM  KOHIIEHTPALIMH

BCIICCTBA B paCTBOPC

Boruuciaenus
— Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA
pEaKIMU, €CJIM OJTHO U3 BEILIECTB JJaHO B BHJIE pacTBOpa
C OIPEACIEHHON MacCOBOU JTOJEH

PacTBOPEHHOIO BELIECTBA

Xumuyeckas peaxkuus. Knaccuduxanus
XUMUYECKUX PEaKIUid B HEOPraHUYECKOU U
OpPraHU4ECKON XUMUU. 3aKOH COXPAHEHUS MACCHI
BEILIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS

OHCPI'UHU IIPU XUMHUYCCKHUX PCAKIHAX.

TenoBble 3¢ dhexTh XUMUYECKHX  PEaKLHUU.

TepMOXUMHUYECKUE YPABHEHUS.

Boruucienus

— Ter10BOro A dekra peakiuu
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CkopocTh  peakiuu, €€ 3aBUCUMOCTb  OT

pa3muuHbIX  (hakTopoB. OOpaTHMbIE PEAKIIUH.
XuMHuueckoe paBHOBecue. DaKTOPHI, BIUSIONINE
Ha  COCTOSHME XHMMHYECKOrO  PaBHOBECHUS.
[Tpunuwun Jle [larenbe.

IIpakTnyeckas padora
Neo 1. Bnusiaue paznuuHbix (akKTOpPOB HACKOPOCTh

XUMHYECKOM PCaAKIHM.

['omorennsie u rereporeHHble peakiuu. Karamus
Y KaTaJIn3aTopPHI.
Koncranta xuMuueckoro paBHOBecus. DakTOphI,

BIIMAIOLIME HA MOJIOKEHUE XUMHYECKOTO PABHOBECHS:

TEMIIEpaTypa, AAaBJICHHUE W KOHLICHTPAlUU BEILECTB,

ydacTByromux B peakuuu. [Ipuanun Jle [Hlatense.
IIpakTnueckas padora

Ne 2. Bausitnue paznuuHbiX (aKTOPOB HA TMOJIOKEHUE

XUMHUYCCKOI'O paBHOBCECHS.

DnekTpoauThueckas aucconuanus. CuiabHbIe U
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ciaObie JIEKTPOIUTHI. Peakiiuu HOHHOTO
oOMeHa.
JlaGopaTropnas paéora

— NPOBEJICHUE PEAKIIMI HOHHOTO OOMEHa

Beimonnenne  ynpaxseHudl 1no Temam: CHIbHbBIE
U ciadble A1eKTpoauThl. CTeneHb AUCCOLMALINN.

Peakuyuu nonHoro oOMeHa.

Pemenne 3agau no teme: XMMUYECKOE PAaBHOBECHE

CunpHble U cnalble 31eKkTposuThl. Cpena BOIHBIX
pacTBOpPOB  BEIECTB: KuUCHas, HEWUTpaibHasd,
IEJIOYHAS.

[lousstue o BomopoaHom 1okasarene (pH)

pacTBOpa. I'maoponus OPraHn4dICCKMX n

HCOPraHNYCCKHUX BCIIICCTB.

JlaGoparopnas padora
— ONpenesieHue Cpelbl PacTBOPOB BEILIECTB C

MMOMOIbIO YHUBCPCAIIbHOI'0O HHAUKATOPA.

Honnoe mpowusBenenue  Boabl. (Cpena  BOAHBIX
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pacTBOpPOB: KHUCJOTHAs, HEUTpajbHas, IIEJIOYHAs.

Bonoponansriii mokasarens (PH) pacteopa.

I'maponus conen.

1| OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUH.
JleMoHcTpaLus
PaznoxeHne mnepokcuaa BOAOPOJA B IPUCYT-

CTBHH KaTajlIn3aTopa. [lonarue o0 SJICKTPOJIN3C

pacIIaBoOB U pacTBOPOB coJjici. IIpuMeHeHue

OJICKTPOJIN3a.

OKHCIIUTEITBHO-BOCCTAHOBUTEILHBIE peaKIuu.
Crenenp oxkucieHusa. OKUCIUTENh U BOCCTAHOBUTEID.

HpOHCCCBI OKHCJICHUA N BOCCTAHOBJICHMHA.

Baxuenmme OKUCIUTEIM UM BOCCTAHOBUTEIU. MeToxa

3JICKTPOHHOTIO OajlaHca

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB.

1P| KouTtponwsHas pabora 1 (1momyroaue)

Kontponbsnas padota 1 (tect B hopmate EI'D)

Pa3znen 2. Heoprannueckasi xumus (169/514)

(8+1) u Tema 4.

HemeTaibl

29y
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Bobrunciienust
— Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA
pEaKIMK, €CJIM OJIHO U3 BEILIECTB JJaHO B BHJIE pacTBOpa
C OIPEAEIEHHON MAaCcCOBOU JTOJIEH

PacTBOPEHHOIO BELIECTBA

Boruucienus
— JI0JIA BBIXOJIa TPOAYKTA PEAKIIUU OT TEOPETUUECKH

BO3MO>KHOI'O

Hemetannsl. [Tonoxxenue HCMCTAJIJIOB B

[Tepuoauueckoit CHUCTEME XAMHAYECKUX
snemenToB JI. M. MeHneneeBa U OCOOCHHOCTH
CTPOECHHUS aTOMOB.

JleMoHcTpaL UK

1. OGpa31ibl HeMEeTaIOB.

Bonopoxn. Ilomydyenue, Qusumyueckue M XHUMHUYECKHE
CBOMCTBa (peakUMM C MeETalaMHM M HEMETaJUIaMH,
BOCCTAHOBUTEJIbHbIE CBOMCTBA).

JlaGopaTopHbie ONBITHI
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1. KauecTBeHHbIE peaKIIMi Ha HEOPTAHUYECKUE NOHBI

N KaTUOH BOOOPOJI4.

I'mppuasl. TONIMBHBIC 3JEMEHTBL.

Pdu3NYECKUEe CBOMCTBA HEMETAJIJIOB. AJIJIOTpOHI’IﬁI

HEMETaUIOB (Ha MPUMEpEe KHUCIOpPOIa, Cephl,

dbocdopa u yraepoaa).

Kucnopoa u 030H. Yriepoa, HaX0XAEHUE B MIPUPOJE,

AJIOTPOIIHBIC MO,ZIH(i)I/IKaHI/II/I. AKTI/IBI/IDOBaHHBIﬁ

YI'OJib, aI[COD6I_[I/ISI. DyILICPEHBI, TDadJGH, YIJICPOIHBIC

HAHOTPYOKH.

JemMoHcTpanun
2. 'openue cepsl, hocdopa, xkenesza, MarHus
B KHCIIOPOJIE.
JlaGopaTopHbIe ONBITHI.

2. Ilonyuenue u coOMpaHue ra3os.

XUMHWUYECKHE CBOMCTBA BAXXHEUNINX HEMETAILUIOB

TQJIOTCHOB U WX  COCAUHEHUH  (OKCHIOB,

KHUCIIOPOJICOICPKAIIUX ~ KUCJIOT,  BOJOPOJHBIX
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coenuHeHuil). IIpuMeHeHUE TaJoreHoB | UX

COEIUHCHUM.

["asioreHOBOIOPOABL. Baxueimme KHUCIIOPOJ-

CoACpKalue COCAMHCHUA T'aJIOI'CHOB.

JlaGoparopHbie U TIPOMBIIIJICHHbBIE CIOCOOBI
MOJIyYEHHUsI rajJoreHoB. [I[puMeHeHne TaloreHoB U UX

COCTUHEHU.

XUMHYECKHE CBOMCTBA Ba)XKHEHUIIINX HEMETAJIOB.
Cepa u eé coemuHeHus. (OKCHIBI, KHUCIOPO/I-
coJiepKaliue KHUCJIOTHI, BOJIOPOJHBIC
coenuHenus). [Ipumenenue cepol u €€

COEIUHEHUM.

Cepa. Haxoxenue B mpupojie, CrocoObl MOTyUYeHHUs,
dbu3ndyeckre U XuMU4eckue cBoictBa. CepoBoaopon,
cynbuasl. Oxcun cepbl (IV), okcug ceper (VI).
CepHuctass # cepHas KHUCIOTBI M HUX  COJM.
Oco0eHHOCTH CBOMCTB CEPHOU KHUCIIOTHL. [Ipumenenune

CepbI U €€ COCTMHEHN.
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JlaGopaTopHble ¥ TPOMBINUICHHBIE  CIOCOOBI
MOJIy4eHHs] Kucliopoja. Puznyueckre M XUMHUYECKUE
CBOMCTBa KucIopoaa u o30Ha. [Ipumenenue

KHCJIOPOJa U O30HA. OKCI/II[LI " IICPOKCHUIBI.

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETALIOB.

Azora u ero coeaudeHus.  (Okcuusl,

KHUCJIOpOoACOACpKAIINC KHCJIOTBI, BOAOPOAHBLIC

coenuHenus). [I[pumMenenue azora u €ero

COCIUHCHUM.
A30T. HaxoxneHnue B mpupojie, CriocoObl MOTyUYeHUs,
dbu3nyeckue U XMMUYECKHE CBOMCTBA. AMMMAK,
HUTPUJIBI.
Okcuapl a3zota. A30THCTad W a30THAsA KHUCIOTHEI U HUX
coan. OcoOEHHOCTH CBOWCTB a30THOM KHCJIOTEHL.
IIpumeHeHue a30Ta U €ro COeAMHEHUM. A30THBIC
yI0OpeHHUSI.

XHUMHUYECKHUE CBOICTBA Ba)KHEHIIINX

HemerauioB. ®ochop u ero coeauHCHUS.
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(Okcumpl,  KUCIOPOJICOACPKAUTUEKUCIIOTHI,
BOJIOPOJIHBIC COCITMHEHUS ). [TpumeHenne

dbocdopa u ero coeTMHEHMIA.

®ochop. Haxoxnenne B  mOpupoae, CIOCOOBI
MOJIyYCHHS, (PU3NYECKHE M XHUMHUYECKHE CBOWMCTBA.
®dochunbl u pochun. Oxcuasl dhochopa, hochopHas

KHCJIOTa U €€ COIn

Meradbochoprags wu  nupodocdhopHas  KHUCIIOTHI,

dbochopucrtas u  docdhopHOBATUCTAST  KHUCIIOTHL.

[Ipumenenue docdopa u ero coeAMHEHUIA.

®dochopHbie y1oOpeHus.

XHUMHMYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAJLIOB
(yrmepoma ®W KpeMHHS) W HX COCIUHCHHUI
(OKCHIOB, KHUCJIOPOJICOACPKAIINX KHCJIOT,
BOJIOPOJHBIX coeauHeHuil). [Ipumenenmne

yriiepoaa, KpEMHUSA U UX COEAUHEHUM.

OU3NYEeCKUE U XUMHUYECKHE  CBOMCTBA  MPOCTHIX

BEIECTB, 00pa30BaHHBIX yraepoaoM. Okcun yriepoaa
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(IT), oxcun yrnepoaa (IV), yronpHas kucinoTa u €€
COJIH. [IpumeHeHne  TPOCTBIX  BEIECTB,

O6paBOBaHHI)IX yrjepoaom, U €ro COC,ZII/IHeHI/If/'I.

Kpemuwmii. Haxoxmenne B  mpupoae, CIOCOObBI
HOJyyeHUsl, (PU3NYECKUE M XUMHUYECKHE CBOMCTBA.
Oxcupn kpemuus(1V), kpeMHueBass KMCI0Ta,CUITMKATHI.
[IprMeHenne KpeMHUS U €T0 COETMHEHU .

CTGKJIO, €TI0 IIOJIYYCHUC, BUABI CTCKIIA.

1P

Boruuciaenuns

— MacCChl BCIICCTBaA HJIHN 00BEMa Tra3oB IO

HN3BCCTHOMY KOJIHMYCCTBY BCHICCTBA, MACCC HIIHN

00BEMY OJHOTO W3 YYACTBYIOLIMX B peakUuu

BCIICCTB;

— Macchl (00b€Ma, KOTMYEeCTBa BEIIECTBA)

MPOJYKTOB pPEaKIMU, €CIU OJHO M3 BEIIECTB

HMCCT ITPUMCCH

IIpakTH4eckne padoThI

No 3. Pemienue sKCepUMEHTANIBHBIX 3a/ad MO TeMe
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«l"asTore”bBn.

IIpakTH4eckne padoThI 1
Ne 4. Pemenue skcriepMMEHTANIBHBIX 3a/a4 MO TeMe
«Cepa u €€ coeTuHEHUS.
IIpakTHyeckne padoTbl 1
Ne 2. Pentenre skcIiepriMEHTAITBHBIX 33124 110
teme «Hemerambi»
IIpakTHyeckne padoThI 1
Ne 6. Pemienue skcrepuMEHTANBHBIX 33134 [0 TEME
«A30T, hochop U UX COSTUHCHUS.
Kounrpoabnas padora 2
O6oOmmeHne 1 cucTeMarusaius no  TeMme 1
«Hemeramnely. Pemenue 3amau B popmare EI'D
8u Tema 5. MeTaibl (21+3) u
Meraisbl. [Tonmoxenue METAJIOB B 1
[Tepuoauueckoit CHUCTEME XUMHYECKHUX

snemenToB J[. 1. MengeneeBa. OcoOeHHOCTH

CTPOCHHS

AJIEKTPOHHBIX  000J0YEK

aTOMOB
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METaJIJIOB.
JdemMoHcTpanuu

— O6p8,3HBI MCTaJIJIOB

OOmrast  xXapakTEepHCTHKAa  METAIOB  [A-Tpynms
[lepuoguyeckoil CHCTEMBI XHUMHUYECKHX 3JIEMEHTOB.
Harpuit wu kamwmii: mnonydeHue, Qusnyeckue u
XMMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB
U UX COCIMHEHUM.
JleMoHCcTpaL U1

- BzanmonencTBre mEa0YHbIX U MIET0YHO3EMENBHBIX
METa/NIOB C BOJOM (BO3MOXKHO  HCIOJh30BaHUE

BUJIEOMATEPHUAIIOB)

OO6mast xapakrepuctuka MetamioB [IA-rpynmel
[Teppoan4YeCcKO CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Marauii ¥ KaJublUil: moJlydueHue, (Qusnueckue u
XMMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEILIECTB
U uxX coeauHeHui. JKECTKOCTh BOJIBI

U CIIOCOOBI €€ YCTpaHECHHUSI.
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XHUMHMYECKHE CBOMCTBA Ba)XKHEHUIIMX METaJJIOB

(HaTpuii, Kanmui, KajabllUi, MarHui, ajgrOMUHUH,

IIUHK, XpOM, KEJI€30, MEJIb) U UX COCTMHEHUH.
JlaGopaTopHbie ONBITHI

— KQ4YE€CTBEHHBIC PEAKIIMHA HA aHUOHBI U KATHUOH

aMMOHUS,

— B3aUMOJCUCTBUE TUAPOKCHUIA ATTFOMUHUS C

pacTBOpaMU KHUCJIOT U ILIEJIOYEH;

—  Ka4YeCTBCHHEIC

pCaKIuu Ha KaTHOHBI

MCTaJIJIOB

AmoMuUHMI: TIONTydeHue, (pU3ndecKkue U XUMUYECKUE
CBOWMCTBa, MPUMEHEHUE IMPOCTOr0 BEIIECTBA W €r0

coeauHeHu.  AmdoTepHbIe CBOMCTBA OKcHJa

U THIPOKCHAA aJIIOMHUHHA, THIAPOKCOKOMIIICKCHI

AJITOMUHUS.

O0o001IeHME U cUcTEMAaTU3aUA 10 TeMe «MeTaJlIbl

riiaBHoM noarpynme». Tect B popmare EI'D

1P

O6mme  ¢u3myecKkue  CBOWCTBA  METAJUIOB.
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CmiaBel METAUIOB. DJIEKTPOXUMHUYECKUU  PsTT
HanpsHKEHUN METAJIOB.
JdeMoHcTpauuu
— KoJuIeKIus «MeTajlIbl ¥ CIIaBBDY.
— B3aMMOJICHICTBUE MEIU C a30THON KUCIJIOTOU

Pa3IMYHON KOHIIEHTPAlUU

OOmasi  XapakTepUCTUKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuomuyeckoil  cUCTEMBI
XUMHYECKUX 3JIeMEHTOB. DHU3NUECKUE U XUMUYECKUE
CBOMCTBA Xpoma U €ro coeauHeHud. OKCHUIbl
u ruapokcunbsl xpoma (II), xpoma (III) u xpoma (VI).
XpoMatbl M JAUXPOMATHI, UX  OKHUCIUTEILHBIC

cBoiicTsa. [lonyuenue u npuMeHeHue xpoma.

Pu3nyecKkre U XMUMAYECKUE CBOMCTBA MapraHla v ero
coenunennil. Baxxueiiue coenunennst mapranna (II),
mapranua (IV), mapranma (VI) u mapranna (VII).

[lepManTraHaT KaJIMsl, €r0 OKUCIUTEIBHBIE CBOMCTRBA.

O6mme  crmocoObl  MOJYyYEeHHUS]  METAJLIOB.
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Meramtyprus

PaCHDOCTDaHCHI/Ie XUMHWYCCKHX DJICMCHTOB-MCTAJJIOB

B 3¢MHOU Kope. Pu3nuecKknue U XUMHUYECKHUE CBOMCTBA

’Keneza W ero coeauHeHui. OKCHIIbI, THAPOKCUIBI U
comu kene3a (I1) moxemesza (I1). Tlonyduenue

" IIPUMCHCHHC KCJIC3a U CT'0 CILIaBOB.

Menpb: mnomydeHue, QGUIUYECKHUE U XHUMHYECKHUE
CBOMCTBa, MPUMEHEHUE IIPOCTOrO BEIIECTBA M €r0
COCTUHEHU.

[unak: nomaydyeHue, GQU3NUECKUE U XUMHUYECKUE
CBOMCTBa, MPUMEHEHUE IPOCTOrO BEIIECTBA M €ro
coeIMHEHH. AM(OTEepHbIE CBOMCTBA OKCUAA

U TUAPOKCHUd HNHKA, THAPOKCOKOMILICKCHI IIMHKA.

Koppo3usa wmetamioB. CriocoObl

3aIIINThI

oT

koppo3uu. I[IpuMeHeHHe MeTalsioB B ObITY H

TCXHHKC.

Boruuciaenus

— pac4€Thl MacChl BEIIECTBA WK 00BEMA Ta30B
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W 00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEaAKIINU
BEIIIECTB; pacYEThl Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3
BEIICCTB MMEET IPUMECH;

— pacuéTbl Macchl (00bEMA, KOITMYECTBA
BEIIIECTBA) MPOYKTa PEaKIluu, €CIIU OJHO U3
BEII[ECTB JIAHO B BUJIE paCTBOPA C OMPeIeIEHHON

MacCOBOM J10JIEM paCTBOPEHHOTO BEILIECTBA

IIpakTuyeckune padoThI
Ne 7. Pemenue skcriepuMEHTaIbHBIX 3a/1ad MO TEMeE

«MeTamibl TOOOYHBIX MOATPYIII.

O0o00m1enne u cucremMarusaius 1mo reme: «Oormme
cBoiictBa MeTaioB. OOmME CrnocoObl MOTYYCHHUS

MeTaiioBy». Pabora ¢ recramu B popmare EI'D

IIpakTuyeckne padoThl
No 3. Pemienue skciepuMeHTaNIbHBIX 337124 10

TeMe «MeTauiely.
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OO6o00menne u cucTeMaTu3amus mo Teme «MeTamibl 1
no6oyHoi noarpynime». Tect B popmare EI'D
O06o001meHne u cucTeMaTu3aus mo Teme « MeTamibDy. 1
Tectuposanue\Pemenue 3amau B popmare EI'D
1| 'ereTrueckas CBSI3b BEIIECTB 1
BrimonHenue ynpaxxaenuil no teme «l'enernaeckas 1
CBSI3b KJIaCCOB HEOPTAHUYECKUX COCTUHEHUI
TecrupoBanue\Pemenue 3agau B hopmare EI'D
O6o0mienne W cuUcTeMaTH3alusi 10 TeMe 1
«Hemerannel. Metamisy. Tect B hopmare EI'D
1| KontposnbHas pabota 2 1o teme | KontpoapHas pabora 3 mo teme «Heopranmueckas 1
«Heopranuyeckast XuMus» XUMUSD)
AHanu3 KOHTPOJIBHOU pabOTHI. 1P
AHanu3 KOHTPOJIBHOU pabOTHI. 1P
Paznen 3. Xumus u xu3Hb (4 4/8 )
(4+1) a . Tema 6. Xumus v ;KM3Hb Tema 6. MeToaAbI MO3HAHUA B XUMUH. (10+5) u
XuMHuSA ¥ KU3Hb
1| Poap XxuMuM B 00ECIEUEHHH DKOJOTHYECKOM, 1

114




DPHEPreTUYECKOH W TMHINEeBOW OE30MacHOCTH,
pa3BuTUM MenuuuHbl. [loHsATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX

peaKLui.

XUMHSI TIMIIA: OCHOBHBIE KOMIIOHCHTHI, MHITCBBIC
no0aBku. Posib XuMUKM B OOECHEUYEHHH MHINEBOU
o6e3zonacHoct. Kocmernueckue u mapdromMepHbie
cpenctBa. beitoBas xumms. IlpaBwmiia Ge3omacHOTO
UCIIOJIb30BAHUS CPEJICTB OBITOBOM XUMUU

B IOBCEIHEBHOM KMU3HMU.

XuMus B CTPOUTENBCTBE. BaxkHENINE CTPOUTENIbHBIE
Matepuanbl  (LIEMEHT, OETOH). XHUMHYECKOE

3arpsi3HEHHE OKPY’KaIOILIEH CPeibl U €ro MOCIEACTBHSL.

[IpencraBnenust 00 0OOUMX HAYYHBIX MPHUHLIMIAX
IPOMBIIIIIEHHOTO MOJTyYEHUS BKHEHIINX

BCIICCTB.

HaquHe IMPUHOMWIIBI OpraHu3alliyi XHMHYCCKOI'O

pou3BoCcTBa. [IpOMBIIIICHHBIE CITOCOOBI MTOTYYCHHUS

115




BOXHEUINIMX BEIIECTB (Ha MpUMEpe MNPOU3BOACTBA

aMMHaKa, CepHOfI KHCJIOTHI, MeTaHOJIa) .

[IpombllIEHHBIE CIOCOOBI MOTYYEHUS METAJIIOB

1 CILIABOB.
[IpoGiema 1iepepabOTKM  OTXOJOB Y HOOOYHBIX
IPOJIYKTOB. Poub XUMUU B obecrieueHun

JHEPreTUYECKON 0e30macHOCTH. [IpUHIUIIBI «3eIEHOU

XUMHUN).

YenoBek B MHUPC BCHICCTB MW MATCPHAJIOB!:

Ba)KHCHUIIINE CTPOUTCIIBHBIC MaTcpHuallbl,

KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKIIO,
KepaMHKa, MaTepualibl Uil DJIEKTPOHMKHU,
HAaHOMATEPHUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIE

yI0OpeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUAIIbL,
KpPAacKH, CTEKJIO, KEpAMUKA.

Matrepunais! Ut DaeKTpoHuKU. HaHoTexHomorum

XuMHUag B CEIbCKOM  XO3siicTBe.  OpraHudeckue
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denepanbHas padodas nporpamma | Xumus. 10-11 kmaccel (6a30BbIid yPOBCHB)

U MUHEpaJIbHBIEC yI00pEHUsI.

1| Xumust W  310poBbE  4ENIOBEKa: IpaBuia 1
WCIIONB30BaHUsl  JIEKAPCTBEHHBIX IIPENapaTos;
IpaBuiia 0e30macHoro UCIIOJIb30BaHUs
npenapaToB OBITOBOM XUMUM B ITOBCEIHEBHOM
KU3HU
[ToxroroBka k k\p B popmare EI'D (dacTs 1) 1P
[ToxroroBka k k\p B popmare EI'D (dacThb 2) 1P
1P| UtoroBast koHTpoOJIbHAs paboTa Wrorosast kouTpospHas padota B popmare EI'D 1P
Hrorosast koHTpoJbHas padota B popmare EI'D 1P
AHanu3 UTOroBO KOHTPOIBHOU pabOThI 1P

1 g B Hegenr0, Beero 35 4,

U3 HUX 3 Y — pe3epBHOE BpeMsi

3 4 B Heaes10, Bcero 105 u,

u3 HUX 10 4 — pe3epBHOE BpeMs

YpoBeHb 00yueHuUsI [TpakTrueckue padboTsl KoHnTposabsHbie paboThl
bazoBblii 3 3
VYrayOneHHbIi 8 5




HEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 110 KITIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJIbHON IPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA30BAHUA U QJIEMEHTOB COAEP KAHUA 11O XUMHNHU

B denepanbHbIXx M perHoHAJIBHBIX MPOLEAYpax OIEHKM KauecTBa 0Opa3oBaHMS
UCIIOJIb3yeTCs TepedyeHb (KoaudukaTtop) pacnpeleieHHbIX MO0 KlaccaM IPOBEPSIEMbIX
TpeOOBaHMUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeNbHOW MPOrpamMMbl CPEIHETO
o01ero 00pa3oBaHus U 3JIEMEHTOB COJIEPKAHUS IO XUMUHU.

10 KJIACC
IIpoBepsiemble TPeOOBaHNS K pe3yJIbTATAM OCBOEHUsI OCHOBHOW 00pa3oBaTe/IbHOI
NpOrpaMMbIl
Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa3zoBaTeILHOM MPOrpaMMBbI CpeTHETO O0IIEero 00pa3oBaHus
pe3ynbTara
1 Teopernueckne OCHOBBI OPraHUYECKON XUMUU
1.1 CdopMupOBaHHOCTh MPEACTABICHUA O XUMHUYECKOH COCTaBIISIOLIEH

€CTECTBEHHO-HAYYHOW KAapTUHBI MHUPA, POJIA XMMHUH B IIO3HAHUU SIBJICHUU
NpUPOAbl, B (POPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JHUYHOCTH, €€
(YyHKUMOHANBHOW  TIPAMOTHOCTH,  HEOOXOOUMOM  IJIsi  pEeIIeHHUd
NPaKTUYECKUX 3aad M DSKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM Cpene




1.2

BianeHne cucTeMOM XUMHYECKMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraoIKe MOHATHUSA (Monekyna, BaJICHTHOCTb,
IIEKTPOOTPULIATENIBHOCTD, CTEIICHb OKUCIICHMS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHas Macca, MOJIAPHBIA OOBEM, YIICPOIHBIN CKEIET,
dyHKIIMOHANMbHAS ~ TpyINa, pajgudKal, H30MEpHus, HU30MEpHI,
TOMOJIOTUYECKAN Psifi, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOXA- U
a30TcoAepkKaIINE COCIUHEHUs, OMOJIOIMYECKH aKTHBHBIEC BELIECTBA
(YriieBojibl, XKUpbl, OEIKN), MOHOMED, TIOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHbBI (TEOpus
XUMHUYECKOTO CTPOEHMs opraHmyeckux BemiecTB A.M. byrieposa),
3aKOHOMEPHOCTH, CHUMBOJHYECKHH SI3bIK XUMHUH, (AKTOJIOTUUYECKUE
CBEJCHHUS O CBOWCTBax, COCTaBe, IIOJIY4YEHHMH M O€30MacHOM
UCIIOJIb30BAaHUU BAXHEHIIMX HEOPraHWYECKUX W OPraHUYEeCKUX
BEILECTB B OBITY U IPAKTUYECKOM JIESITEIILHOCTH YEJIOBEKA

1.3

ChopmMHupoBaHHOCTh YMEHUH BBISBIATh XapaKTEpHbIE MPU3HAKU
NOHATUM,  YCTAaHABIMBATh  HUX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIIME TOHATUSA IIPU ONMCAHWU COCTaBa, CTPOCHUS
Y MIPEBPAILCHUN OPraHUYECKUX COCTNHEHUN

14

CdopMUpOBaHHOCTh YMEHHI HCITOJIB30BATH XUMUICCKYIO CHUMBOJIUKY
JUTSL  COCTAaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH,
COKpalieHHOM) QopMya OpraHMYECKHX BEIIECTB U YpaBHEHUU
XUMUYCCKUX  pEaKIui,  W3TOTaBIWBAaTh  MOJCIH  MOJICKYII
OpraHUYEeCKUX BEHIECTB [UJIS WUIIOCTPAIMU UX XUMHUYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUpoBaHHOCTHP YMEHHMI YCTAHABIIMBATh NPHHAIICKHOCTD
M3YYCHHBIX OPTaHWYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHHIO
K OINpEeNeICHHOMY Kiaccy (rpynne) coeauHeHUul (yriaeBOoJa0pOIbI,
KHUCIIOPOJ, ¥ a30TCOJEPKAIINE COCTUHEHHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHEHMSI), JaBaTh WM Ha3BaHUS I10 CHUCTEMaTHYECKOU
HomeHnknarype (IUPAC)

1.5

CdopMupOBaHHOCTh YMEHHS ONPEAEISATh BUJIbI XUMUYECKOW CBA3U
B OPraHUYECKHUX COEIUHEHUSIX (OJIMHAPHBIE U KPATHHIE)

1.6

ChopMUPOBAaHHOCTh YMEHHUSI TMPUMEHSTH: TIOJIOKEHUSI TEOPUH
CTpoeHHus opraHnyeckux BemecTB A.M. byTtieposa st oObsicHeHUs
3aBHCUMOCTH CBOMCTB BELIECTB OT MX COCTAaBa U CTPOCHHUS; 3aKOH
COXpaHEHMSI MACChI BEILIECTB

Yraesomopoael.  Kuciopoacoaepxkamuye W a30TCOACpPIKAIIUE
OpraHUYeCcKue COeIUHEHUS. BEICOKOMOIEKYISIPHBIE COETUHEHUS
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2.1

CdopMupoBaHHOCTh YMEHHMI TPUBOJIUTH TPUBUAILHBIC HA3BAHUS
OTJIETbHBIX OPraHMYECKUX BEUIECTB (ITUIJICH, MPOIMUJIEH, alleTUJIEH,
ATUWJICHTJIUKOIb, TIHLEPUH, (QeHoln, (popmanbaerus, aueraibAeru],
MypaBbHHAsi KHUCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBas KHCIIOTAa,
CTeapuHOBAsl KHCIOTa, TJIOKO3a, (PPyKTO3a, Kpaxmall, ILeJUTI0N03a,
TJIALIVH)

2.2

ChopMupoBaHHOCT, YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHE,
bu3uYecKkre U XUMHUUYECKHE CBOWCTBA THIUYHBIX IPEICTABUTEIICH
Pa3JIMYHBIX KJIACCOB OpPraHWYECKUX BEIECTB (METaH, dTaH, JTUJICH,
IpONWICH, aneTuiieH, OyraaueH-1,3, meTunOyraaueH-1,3, OGeH3ol,
METaHOJI, ATAHOJI, STUJICHTJIUKOJIb, TIUIEPUH, (DEHOJI, alleTaJIbJICTH/I,
MypaBbHHasi U YKCyCHasi KUCIIOTBI, TJIIOKO3a, Kpaxmai, IEeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTa)

2.3

CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH T€HETUUYECKYIO CBS3b
MEXIy TUIHAYHBIMUA  [PEICTABUTEIAMHU  PAa3IMYHBIX  KJIACCOB
OpPTraHUYECKUX BEILECTB YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUI C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMHupOBaHHOCTE ~ yMEHHMS  XapaKTepU30BaTh  HCTOYHUKHU
YIIEBOAOPOJAHOIO ChIpbs (HEPTh, MPUPOIHBIN Ta3, yrojb), CIOCOOBI
UX TepepadOTKM M  NPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepadboTKu

XUMUS 1 )KU3Hb. PacueTnbl

3.1

CdopmMupoBaHHOCTH YMEHHUH BJIAJETh CUCTEMOM 3HaHUI 00 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHMS, UCIIOJIb3YEMbIX B XUMUU NIPU U3YUYECHUU
BEIICCTB M XHMHYCCKUX SBJIEHUHM (HAOIIOJEHUE, H3MEPEHUE,
AKCIIEPUMEHT,  MOJICIUPOBAHUE),  HCMOJIb30BaThb  CHUCTEMHBIC
XAMUYECKUE 3HAHUA JUIi TPUHATHS PEHIEHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYaIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCT, YMEHUW COOJIIOAATh MpaBUja MOJb30BAHUS
XUMHUYECKON MOCYyA0NW W JTa0OpaTOpPHBIM OOOPYTOBAHHMEM, a TAKXKE
npaBuiia OOpalieHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU

I10 BBIITIOJIHCHUIO J'Ia60paT0pHLIX XUMHWYCCKHUX OIIBITOB
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3.3

ChopmupoBaHHOCTH YMEHUH IIIAHUPOBATH U BHIMOIHITh XUMHUUECKUN
DKCIEPUMEHT (mpeBpanieHus OpraHUYECKUX BEILECTB
IIpU HAarpeBaHWM, MOJYYEHHUE DSTUIIEHA W HW3YyYECHHE €ro CBOKCTB,
KaueCTBEHHbIE PEAKIIMN OPTaHUYECKUX BEIIECTB, AeHATypalus OeIKOB
OpU HArpeBaHWHU, I[BETHbIE pEaKIMU OEIKOB) B COOTBETCTBHUH
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH NP OOpaIeHUH ¢ BEIIeCTBAaMU
U JabopaTopHbIM OOOpYIOBaHMEM; TPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO  JKCIIepUMeHTa B  (opme 3amucu  ypaBHEHHUU
COOTBETCTBYIOIIUX pPEaKIMid U (OPMYIUPOBATH BHIBOJIBI Ha OCHOBE
ITUX PE3YyJIbTATOB

3.4

CdhopmupoBaHHOCTH YMEHUI MIPOBOJUTH BBIYHCIICHUS
N0 XMMHUYECKUM YypaBHEHMsIM (Maccbl, 0OBeMa, KOJIMYECTBa
UCXOJHOIO BEILECTBA WM MPOAYKTa peaklMu MO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEIIECTB WJIM MPOIYKTOB
peakuun)

3.5

CdopmMupoBaHHOCTH YMEHUU KPUTUYECKU AHAJIN3UPOBATH
XUMHUYECKYI0 HH(OPMAlMIO, MOIY4aeMyl0 W3 pPa3HbIX HCTOYHHUKOB
(cpeactBa maccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

CchopmHupoBaHHOCT, yYMEHMM COOJIIOIaTh MpaBUiIa 3KOJOTHYECKU
1EJeCO00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOM JAESITEIbHOCTU
B LIEJIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXAIOIIEH IPUPOIHOU
Cpellbl, OCO3HAaBaTh OMACHOCTh BO3JIECWCTBHS HA JKHUBBIE OPraHU3MBI
OTPEETICHHBIX OPraHUYECKUX BEIIECTB, TOHUMAsI CMBICI MTOKa3aTels
[IIK  (mpegenbHO  JOMYCTUMOM  KOHIIEHTpAalMU),  MOSICHSTH
Ha MpUMEpax crocoObl yMEHBUIEHUS U MPEJOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YeJIOBEKa

IIpoBepsieMble 3JIEMEHTHI COJIePKAHUS

Kon [IpoBepsieMblii 2IIEMEHT COAEPIKAHUS
1 TeopeTrueckre OCHOBbI OPraHUYECKON XUMUU
1.1 | IIpeaMer opraHM4ecKOil XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE
B IIOJy4EHUM HOBBIX BEIIECTB W MATEpHAIOB. Teopus CTpOEHHS
opraHu4eckux coeauHenuid A.M. ByTiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
1.2 CtpykTypHble (DOpMYJIBI OpraHUYECKUX BEIIECTB. ['oMoJoTHs, u3omepus.

XHUMHUYECKas CBSI3b B OpraHUYCCKUX COCAUHCHUAX — OJUHAPHBIC U KPATHBIC

cBs3u. [IpencraBnenue o kaccupuKaIMu OPraHUYECKUX BEIECTB
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1.3

Homenkinarypa OpraHUYeCKUX CO€JIMHEHUN (cuctemarnueckasi)
U TpUBHAIbHBIE HAa3BaHMS BAXHEHUIIMX MPEACTABUTENEH  KIJIAcCOB
OpraHUYeCKUX BEIECTB

YTrneBoaopobl

2.1

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUU psia. MeraH W 3TaH —
pOoCTENIINE MPEJCTABUTEIH aJTKaHOB: (PU3MUYECKUE U XMMUYECKUE CBOMCTBA
(peakuu 3aMelIeHusI U TOPEHMs), HaXOXJICHHE B MPUPOJE, MOTydeHUE
U IPUMEHEHHE

2.2

AJKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKUM pAa. OTHIICH U ITIPOITHUJICH —
HpOCTCﬁIHPIE? MMpCaACTAaBUTCIIN AJIKCHOB! (l)I/I?)I/I‘IGCKI/IC 1 XMMHUYECKHE CBOMCTBA
(pCaKHI/IH THAPUPOBAHUA, TAJIOI'CHUPOBAHUA, TIHUApPpATAllUH, OKHUCIICHHA
151 HOHHMepI/BaHI/II/I), IMOJIYUCHUC U IIPUMCHCHUC

2.3

Ankaauensl: Oytangues-1,3 u MerunOyraaueH-1,3: crpoeHue, BakHEHITHE
XUMUYecKue  cBoMcTBa  (peakuusa — nonaumepusaruu).  [lomydeHue
CHHTETUYECKOTO KaydyKa U PE3UHBI

2.4

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHSA, TOMOJIOTMUECKHI psii.
ALIETWIIEH — NPOCTEUINMM NPEACTABUTENb AJKMHOB: COCTaB, CTPOECHUE,
(¢uznueckue W  XUMUYECKHE CBOWCTBa (peakuuu THAPUPOBAHUA,
raJIOrTeHUPOBAHMUSI, TUAPATALIUN, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE

2.5

Apenbl. bensoin: cocraB, cTpoeHue, GU3NYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TaJoreHUPOBAHUS W HUTPOBAHMS), MOJYYCHUE M MPUMEHEHHE.
Tonyon: cocraB, ctpoeHue, GU3NIECKUE U XUMUUECKHE CBOWMCTBA (peaKIuu
rajoreHUpPOBAHUS U HUTPOBAHUSA ), TOJTYUYEHUE U pUMEHEHNE. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXIY YII€BOJIOPOJAMH, MPUHAJIEKAITUIMU
K pa3JIMYHBIM KJaccaM

2.6

[IpupoaHbIE UCTOYHUKM YIVIEBOAOPOAOB. lIpuMpomHbI ra3 u IONyTHBIE
HedTsHubie ra3el. HedTh u ee mpoucxoxnaenue. CrocoObl mepepaboTKu
He(TH: MeperoHka, KpeKUHI (TEPMUYECKUM, KaTaJIUTHUYECKUM), MHPOIU3.
[IponykTsl mnepepabOTKM HEPTH, HX MNPUMEHEHHE B IPOMBIIIICHHOCTH
1 B ObITy. KaMeHHBIHN yroJib U MPOJYKThI €r0 NepepadoTKu

Kucnopoacoaepsxaiiyie opraHuuecKrue COeTMHEHUS

3.1

[IpenenbHble OOHOATOMHBIE COUPTHI. MeETaHON W 3TaHOI: CTPOCHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (pPeaklMu C aKTUBHBIMU METaJlJIaMH,
rajioreHoBOJIOpOJIaMH, TOPEHUE), TPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKyJIaMU CHUPTOB. JIeHCTBHE METAaHOJA M HTAaHOJA HA OpraHUu3M
4yenoBeKa. MHOr0OaTOMHBIE CIIMPThI. DTUIICHTIIMKOJIb U TJIULEPHUH: CTPOCHHUE,
dus3nueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMHU
MeTajlJlaMU, KaueCTBEHHAs pPeakilvsi HAa MHOTOaTOMHBIE CIIUPTHI). JleficTBue
Ha OpraHu3M 4esioBeka. [[puMeHenune riavuepuna u 3TUIEHTIUKOIIA
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3.2

@DeHo: CTpOEHHE MOJEKYJbl, (U3NUYEeCKMe W XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [lpumenenue GpeHona

3.3

Anbaerupl U KeTOHbL. DopManbAerHj, alEeTalbJIEeTUl: CTPOCHHUE,
buszngeckue u XUMHUYECKUE CBOMCTBA (peaxkuuu OKHUCJICHUSA
¥ BOCCTAHOBJICHHS, KaU€CTBEHHBIE PEAKIINH ), TOJTyUYCHHE U IPUMEHEHUE

3.4

OAHOOCHOBHBIE  TIpeJieNibHbIE  KapOOHOBBIE  KHUCIOTHI.  MypaBbHHas
U YKCYCHas KHUCJIOTBL: CTPOCHHME, (PU3NYECKHUE M XUMHYECKHE CBOWCTBA
(cBoiicTBa, 00IIKeE AT Ki1acca KUCIIOT, PEakIusl 3TepUPUKAILIUN ), TOTyYeHUE
U npuMeHeHue. CTeapuHOBasi U OJIEMHOBAsl KUCJIOTHI KakK IMPEJICTaBUTENIN
BBICIIUX KapOOHOBBIX KHCIOT. MpITa Kak COJMM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ICHCTBHUE

3.5

Cnoxubie >Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [maponus
cnoxubX 3¢pupoB. Kupsl. ['mapomus xupos. IlpumeHnenue Xupos.
buonornueckas posib KUPOB

3.6

VYrineBoasr: COCTaB, KJ1accupuxanus YIJIEBOJOB (MoHO-, -
U moJrcaxapujbl). ['oKko3a — MpoCcTEUIIMid MOHOCaxapu: OCOOCHHOCTH
CTPOCHHS  MOJEKy/lbl, (U3UYECKHUEe W  XUMUYECKHE  CBOMCTBA
(B3aumonerictBue ¢ ruapokcuaoM meau (I1), okuciaeHHe aMMHAYHBIM

pactBopoM okcuja cepebdpa (I), BoccraHOBiIEHUE, OpOKEHUE TIIIOKO3BI),
HaxXOX/J€HUE B MPUPOJE, IPUMEHEHHE, Onoorudeckas pojab. @OTOCUHTES.
@pyKTO3a KaKk M30Mep IIIOKO3bl. Kpaxman M 1esuirono3a Kak NpUpPOIHbIE
nosimMepel. CTpoeHre KpaxMaia U HeJUTroNI03bl. PU3HYECKre U XUMUYECKHE
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUsI C HOJIOM)

A30TCo/IepKallie OpraHuYeCKUe COSTMHEHUS

4.1

AMHHOKHCIIOTBI Kak aM(pOTEepHbIE OpraHudeckue coeuHeHus. Guznyeckue
U XUMHYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe TJIUIMHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuasl

4.2

benku kak nmpupoSIHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBuuHas,
BTOpUYHASA U TPETUYHASI CTPYKTypa 0€IKOB. XUMUYECKHUE CBOWCTBA OEITKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OeJIKU

BricoOkOMONEKyISIpHBIE COETMHEHUS

5.1

OCHOBHBIEC TTOHSITHSI XUMUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJUMEpU3aAlUU, CPETHSS
MoJieKyJsipHas Macca. OCHOBHbBIE METOJbl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COCMHEHUN — MOJIMMEPU3alIUsl ¥ TTOJIMKOHACHCAIIUS

5.2

OKCHEepUMEHTAIBHBIE METO/Abl M3YYEHUS BEIIECTB M HX IPEBPAILECHMIA:
O3HAaKOMJIEHWE C oOpa3laMH MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, KaydyykoB. [loyueHrne CHHTETHUECKOro KayuyKa U PEe3UHbI

denepanbhas padbouas nmporpamma | Xumusi. 10-11 kiaccel (6a30BbIil ypOBEHB)
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11 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM

NPOrpaMMbl

Kox
MIPOBEPSEMOTO
pesyibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
00pa30BaTeNIbHOM MPOrpaMMbl CPETHEr0 O0IIET0 00pa3oBaHUs

1

TeopeTnueckre OCHOBbI XUMHUU

11

Bnanenue cucremMoil XMMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloIINe  TMOHATHS  (XUMHUYECKUU  DJIEMEHT, aToM,
9JIEKTPOHHAsT 000JI0YKa aToMma, S-, P-, d-3JIEKTpOHHBIC OpOWTAIH
aTOMOB, HWOH, MOJEKYJa, BaJE€HTHOCTb, 3JEKTPOOTPHULATEIBHOCTS,
CTENEHb  OKHCIIGHHUS, XHMHYECKass CBsI3b, MOJIb, MOJIIpHas
Macca, MOJIAPHBIM 00BEM, KpUCTAIMYECKas pEHIeTKa, THIIbI
XUMHUUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30-
U DHJIOTEPMUYECKHE, pEeaKIMu HOHHOro oOMEHa), pacTBOD,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, SICKTPOIUTHUYECKAsT TUCCOIUALINS,
OKHCIIUTENIb, BOCCTAHOBUTEINIb, CKOPOCTh XHWMHYECKOM pEaKIUH,
XMMHUYECKOE  paBHOBECHE); TEOpPUM U 3aKOHBI  (Teopus
ANEKTPOJIUTUYECKOM  aucconumauuu,  [lepuoguueckuii  3aKoH
J.. MenneneeBa, 3aKOH COXpPaHEHUSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUN  SI3BIK  XUMHUHU,  (HAKTOJOTUYECKUE  CBEICHUS
O CBOICTBax, COCTaBe, MOJYYCHUH M OE30IaCHOM HCIOJIb30BAaHUU
BOKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATEeIIbHOCTH YeJIOBEKa

1.2

ChopMupoBaHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPU3HAKU
Y B3aMMOCBS3b W3YUYEHHBIX MOHSATHUM, IPUMEHATH COOTBETCTBYIOLINE
MOHATUS TPH ONUCAHUM CTPOEHUS M CBOWCTB HEOPraHUYECKUX
BEIIECTB U HUX IPEBPAIICHUN; BBISBIIITH B3aUMOCBS3b XUMHYECKUX
3HAHUM C MNOHATUSIMHU W MPEACTABICHUSMHU JIPYTHMX €CTECTBEHHO-
HayYHBIX ITPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS BEIICCTB
U XMMUYECKHX SIBJICHUH (HAONIOACHHE, U3MEpPEHHEe, SKCIEPHUMEHT,
MOJCIUPOBAHNE)

14

CdopMupoBaHHOCTh YMEHHUH ONpENeNsATh BaJEHTHOCTb U CTENEHb
OKHUCJIEHUS] XMMHMYECKMX O3JIEMEHTOB B COCIMHEHHAX Pa3IUYHOIO
COCTaBa, BHUJ XHUMHYECKOM CBA3M  (KOBaJieHTHas, HWOHHa,
MeTaJUInYecKasi, BOJAOPOIHAsA) B COEIMHEHUSIX, TUIl KPUCTAITINYECKOM
pEUIEeTKH KOHKPETHOI'O BEIIeCTBa (aTOMHAsl, MOJIEKYJISIpHAs, HOHHAS,
MeTaJJIM4eCcKast)

denepanbhas padbouas nmporpamma | Xumusi. 10-11 kiaccsl (6a30BbIil ypOBEHB)
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1.5

CdopMupoBaHHOCTh YMEHUH ONPEACTIATh XapaKTep CPeIbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMupoBaHHOCT,  yMEHHS  KJIACCU(UIIMPOBATh  XUMHUYECKHE
pEeaKIUy MO Pa3INIHBIM MPU3HAKAM (YHUCITY W COCTABY pearupyrommux
BCIIECTB, TEIUIOBOMY J(h(MEKTy peakmuu, HU3MEHEHUI0 CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTUMOCTH  pEaKIHUH,  y4acTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh yMEHUH COCTABJISITH YpPaBHEHUS PEAKIIHMA
pPa3IUYHBIX THIIOB, MOJHBIE M COKPAILECHHBbIE YPAaBHEHUS PpEaKIUi
MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUSA, PU KOTOPBIX 3TU PEAKIIUU UIYT
JI0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUI MMPOBOIUTH PEAKIINH, TIOITBEPIKIAIOTITHE
KAQYECTBEHHBI COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB,
pacno3HaBaTh ONBITHBIM IIYTEM HOHBI, IIPUCYTCTBYIOLIUE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHI PacCKphIBaTh CYIIHOCTb OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiui MOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ITUX PeaKIUui

1.10

ChopMUpOBaHHOCTE YMEHUH OOBSCHATH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON pEaKIUU OT Pa3IuYHbIX (PaKTOPOB

111

ChopMUpOBaHHOCT, YMEHHUH OOBSACHITH XapakTep CMEUICHUS
XUMHYECKOTO PABHOBECHUS B 3aBUCUMOCTHU OT BHEIIHETO BO3AECHCTBHUS
(mpunIun Jle [larenbe)

OO6m1as 1 HeOpraHUYeCcKasi XUMUs

2.1

CdopmupoBaHHOCTh YMEHHUI pacKpbIBaTh cMbICH [lepuoanyueckoro
3aKOHAa J.N. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIONIYI0, OOBSCHUTEIBHYI0O M  MPOTHOCTUYECKYIO
byHKIMHA

2.2

ChopMUpOBAaHHOCT, ~ YMEHUW  XapaKTepU30BaTh  DBJIECKTPOHHOE
CTPOCHHE aTOMOB XMMHYECKHX JJeMeHTOoB 1 — 4 T1epuojioB
[Tepunoauueckout cucteMbl XumMu4deckux 35eMeHToB J[.1. Menneneena,
UCTIONB3Ysl  TMOHATHS ~ «S-, P-, d-3JIeKTpOHHBIE  OPOUTAINY,
«QHEPreTUYECKUuEe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHWYECKHX DJIEMEHTOB M UX COCIUHEHUW N0 IEpUOJaM
u rpynmnaMm llepruonnueckor CUCTEMBbl XUMHUUYECKHX 3JIEMEHTOB
JI.. MenpaeneeBa
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2.3

CdopMHUpOBaHHOCT, YMEHHUM XapaKTEepU30BaTh (OMHCHIBATH) OOIIHE
XAMHUYECKAE CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB, MOATBEPKIATH CYIIIECTBOBAHNE TEHETUICCKOM CBSI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TIOMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopmMupoBaHHOCT, yMEHHMH YCTaHABIMBATh MPHHAJJICKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTABY K OIPEAEIIEHHOMY KJaccy
(rpymre) coenMHeHH (ITPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbI,
OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCHU/IBI, COJTH)

2.5

ChopmMHpOBaHHOCTH YMEHUM MCHOIb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUI  COCTaBJIeHUS (OpPMyYJ BELIECTB M YpPAaBHEHUH XUMHUYECKHX
peaknuii, cucreMaTrdeckyro HomeHkiatypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUS OTACJBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbId ras,
YIJEKHUCIIBIA Tra3, aMMHUaK, TallleHas HM3BECTb, HEralieHas HW3BECTb,
MUTHEBAS COJA, TUPUT U JPYTHE)

2.6

CdopMUpOBaHHOCTH, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB  PA3IUYHBIX
KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNE T€HETUUECKON CBA3U MEXKIY
HEOPTaHUYECKUMH  BEIIECTBAMHM  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT

2.7

CdhopmupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIITOJIHATH XUMUYECKUI
HKCIEPUMEHT (pa3jiokKeHHe IEepoKCUAa BOAOpOAa B IMPUCYTCTBUHU
KaTaJln3aTopa, ONpeAeeHUe CPebl PACTBOPOB BELIECTB C IOMOIIBIO
YHHMBEpPCAJbHOIO HWHAMKATOpa, BIUSHUE pa3IUYHbIX (HaKTOPOB
Ha CKOPOCTh XWMHUYECKOW pEaKIuu, peaklud HOHHOTO OOMeHa,
KauyeCTBEHHBIC PEaKkiMu Ha cynb(dar-, KapOOHAT- U XJIOPU-AaHHOHBI,
Ha KaTUOH aMMOHMSI, PeIlIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM
«Metamney n «HemeTanisl») B COOTBETCTBUH C IPABUIIAMU TEXHUKHU
0e30MacHOCTH MpU OOpAIllEHWH C BELIECTBAMU M J1a0OPATOPHBIM
0o0OpylOBaHUEM;  TPEACTABISATH  PE3yNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alluCu ypaBHEHUH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyTUPOBATH BBIBOBI HA OCHOBE ITHUX PE3YIhTaTOB

2.8

ChopmupoBaHHOCTh yMEHUW COONIOAATh TMpaBWiIa TOJH30BAHMS
XUMHUYECKON MOCYJI0H U J1abopaTOpHBIM OO0OPYJIOBAaHHEM, a TAKKE
npaBuiia OOpalIeHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OTBITOB

2.9

ChopmMupoBaHHOCTH ~ YMEHHH  XapaKTepH30BaTh  XUMUYECKUE
MPOIIECCHI, JICKAIIUE B OCHOBE MPOMBIIIUICHHOTO MOJYYEHUsI CEPHOM
KHCIIOThI, aMMHaKa, a Takke C(POPMUPOBAHHOCTH MPEICTABICHUN

00 OOmMX HAy4yHbIX MPUHIUIAX M SKOJOTMYECKHX MpoliemMax
XUMHUYECKOTO IPOU3BOJICTBA
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XUMUS 1 )KU3Hb. PacueThbl

3.1

ChopMupoBaHHOCTh MPEICTABICHUN O XUMUYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJM XMMHH B IO3HAHUU
SBJICHMA TIPUPOIBI, B (OPMHUPOBAHUHM MBIIUICHHS ¥ KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM
JUTSL PEIlIeHUs MPAKTUYECKUX 3a7a4 M HKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM Cpelie

3.2

CdhopmupoBaHHOCTh YMEHHUU KPUTHYECKHU aHAJIM3UPOBATH
XUMHUYECKYI0 HH(OpPMAILNIO, MOTy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB
(cpencTBa MaccoBOM KOMMYHUKALIMH, ceThb IHTEpHET U ipyrue)

3.3

ChopmMupoBaHHOCTh YMEHHH COOJIOIaTh TPABWIIA SKOJIOTHUECKH
1eJeCO00pa3HOro MOBEJACHUSI B OBITY M TPYIOBOM AESTEIBHOCTH
B LIEJSX COXPAHEHMSI CBOETO 3JI0POBbS U OKPY’KAIOIIECH MPUPOTHOM
Cpelbl

3.4

Oco3HaBaTh ONACHOCTh BO3JCHCTBUS Ha KHUBBIE OpPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, NOHMMAs cMbIch nokazarens [IIK, moscHsaTs
Ha IIpuMepax CrocoObl YMEHBIIICHHS U MPEIOTBPAIISHUS] KX BPETHOTO
BO3/ICMCTBHUS HA OPraHu3M YeJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHHUM POBOJUTH BBIUHCIICHUSA
C MCTOJIb30BAHUEM TOHSITHUSI «MaccoBas J0JiS BEIIECTBA B pacTBOPEY,
OOBEMHBIX OTHOIIECHUN Ta30B MPU XUMHUYECKHX PEAKIUSIX, MACCHI
BEILIECTBA WUJIM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WiM 00bEMY OJHOTO U3 YYaCTBYIOUIUMX B PEAKIMM BEIIECTB,
TerIoBoro ¢ dexra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS] MaCChl
BEILIECTB, IPEBPAIIEHUS U COXPaHEHUS DHEPTUU

IIpoBepsieMble 3JIEMEHTHI COJIePKAHUS

Kon [IpoBepsieMblii 2IIEMEHT COAEPIKAHUS
1 TeopeTnueckre OCHOBbI XUMUU
11 XUMUYECKH »3yeMeHT. ATOM. Sapo aroma, HM30TONBI. DJIEKTPOHHAS

000104Ka. DHEpPreTMYecKue YpOBHHM, MOJAYPOBHH. ATOMHBIE OpOUTANH,
S-, p-, d-omemenThl. OCOOEGHHOCTH  pacmpeleNieHHs  DJICKTPOHOB
no opOurtajgsiM B aToMax »JJIEMEHTOB TIEPBBIX YEThIpEX MEPUOJIOB.
DnekTpoHHasi KOH(UTrypalus aTOMOB
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1.2

[Tepuoanueckuii 3akoH u llepuoanueckas cucreMa XMUMUYECKUX 2JIEMEHTOB
.M. MenneneeBa. Cps3p nepuoauyeckoro 3akoHa u Ilepuonnueckoi
cucTeMbl XxuMHUYecKux 3neMeHToB .M. MenaeneeBa ¢ COBpEMEHHOMN
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBOMCTB
XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEILIECTB
o rpynmnaMm M nepuojiaM. 3Ha4Y€HUE NEPUOJNYECKOTO 3aKOHA B PAa3BUTUU
HayKu

1.3

CtpoeHue BellecTBa. XHUMHUYECKas CBS3b. BHIBI XMMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJSpHAsl W TMOJSpHAsi, MOHHAsA, MeTauinueckas). IoHbI:
KaTHOHBI M aHUOHBI. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW XWMHUYECKOU
cBsI3U (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBsi3b

1.4

BaneHTHOCTS. 9J’I€KTpOOTpI/IHaT€JIBHOCTI>. CreneHb OKUCIICHUS

1.5

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. T[HIBI KPUCTAUIMYECKUX PEIIECTOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAUIMYECKOM PEIIETKH.
[lonsatne o mucnepcHbIX cucteMax. VICTUHHBIE U KOJUJIOMIHBIE PACTBOPHI.
MaccoBast 10Jisl BEIIECTBA B PaCTBOPE

1.6

Knaccudukanus HEOPTraHUYECKUX COCITMHECHHIA. Homenkmnarypa
HEOPTraHMYECKHX BEILIECTB

1.7

Xumuueckas — peakuus.  Kmaccudukanus — XMMHYECKMX — pEaKIMi
B HEOPTaHMYECKOM M OPTraHUYECKOM XHMHHU. 3aKOH COXPAHEHUS MacCChl
BEILECTB, 3aKOH COXPAHEHUSA W IPEBPALLECHUS DHEPIUU IPU XUMHUYECKUX
peaKkmax

1.8

CKOpOCTh peakiiuu, €€ 3aBUCUMOCTb OT Pa3JINYHBIX (PaKTOPOB

1.9

OOGpaTtuMble peakiuu. XUMHUYECKoe paBHOBecHe. DaKkTOphl, BIUSIONIINE
Ha COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipunnun Jle [larense

1.10

DnekTpoiuTuueckas aucconuanuss. CwibHbIE M ClaOble AJICKTPOIHUTHI.
Cpena BOAHBIX pPACTBOPOB BEIISCTB: KHCHAs, HEUTpaiabHas, IICITOYHAS.
Peakimu noHHoro ooMeHa

1.11

OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC pc€akuuu

Heoprannueckas xumust

2.1

Hemeramnel. [lonoxkenune HemeraiuioB B llepuommyeckorn cucreme
xuMuueckux osnemeHTtoB J[.M. MengeneeBa 1 OCOOCHHOCTH CTPOCHHMS
atomMoB. duznueckue CBONUCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAILJIOB
(Ha mpumepe Kuciopoaa, cepol, hocdopa u yriepoa)

denepanbhas padouas nporpamma | Xumus. 10-11 kmaccel (yrinyOJeHHBIH YPOBCHB)
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XUMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yriepoma W KpeMHHUS) WU WX COCAMHEHUH (OKCHIOB,
KHCJIOPOJICOJIEPKAIIUX KHUCIOT, BOJOPOAHBIX coenauHeHuit). Ilpumenenue
Ba)XHEHUIIINX HEMETAJIOB U UX COCTUHEHUM

2.3

Mertamnel. [lonoxenne metamios B Ilepuoandeckon cucreme XMMUYECKUX
anemenToB J[.M. MenneneeBa. OCOOGHHOCTH CTPOEHUS JIIEKTPOHHBIX
o0onouexk aroMoB MeTawtoB. OOmme (u3nyeckne CBOWCTBA METAJUIOB.
CraBel METAJUTOB. DIIEKTPOXUMUYECKUH P HAPSKECHUM METaJIOB

2.4

XUMHUYECKUE CBOWCTBA BAXKHEHIIUX METAUIOB (HATpUM, KaJIMM, KalbLH,
MarHui, aJIIOMUHHM, ITUHK, XPOM, KEJIE€30, MEJlb) U UX coeAuHeHun. Oomue
CIIOCOOBI MOTyYeHHs MeTaJUIoB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPraHN4CCKUX BCIIICCTB, IMPpUHAJJICIKAIINX
K pa3JIMYHbIM KJIacCaM

XUMUS U KU3HDb

3.1

Ponp xuMun B 00ecriedeHUN SKOJOTHYECKOM, YHEPTETUUYECKON U MUILIEBOM
0€30MMacHOCTH, pa3BUTHUM MeaulMHbL. [lOHSATHE O Hay4YHBIX METOJAaX
MO3HAHMS BEIIECTB U XUMUYECKUX PEAKINN

3.2

[IpeacraBnenuss 00 OOMMX HAyYHBIX MNPUHIUIAX MPOMBIILIEHHOTO
MIOJIy4YE€HUS BAXXHENIINX BELIECTB. UEIOBEK B MUPE BELIECTB U MATEPUAJIOB:
BAKHEMIIME CTPOUTENIbHBIE MaTepHalbl, KOHCTPYKIHOHHBIE MATEPHUAIIBI,
KPAaCKH, CTEKJIO, KEpaMHUKa, MATEPHUAJIbI IS SJICKTPOHUKU, HAHOMATEPHUAJIBL,
OpraHUYeCcKre U MUHEpaJIbHbIE yI00peHUs

3.3

XuMusi U 340pPOBbE YEIIOBEKA: MpaBWia HCIHOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, NpaBuia 0€30MaCHOTO MCHOJb30BaHUSl MPENapaToB OBITOBOM
XUMUHU B TTOBCETHEBHOM JKU3HU
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MNEPEYEHD (KOJU®UKATOP) IPOBEPSIEMBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUSA U DJIEMEHTOB
COJEPXAHMUA 11O XUMHUHN

Jlyist mpoBeZieHUsT €IMHOTO TOCYAApPCTBEHHOTO 3K3aMeHa 1o xumuu (manee — EI'D 1o
XUMHH) UCIOJb3YeTCsS TMepeueHb (KoaudukaTop) MPOBEPSAEMBbIX TpeOOBaHMM K
pe3yiapTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMBbI CpelHEro OOIIero
0o0pa30BaHUs U AJIEMEHTOB COJICPIKAHUSI.

Ilposepsaemuie na EI'D no xumuu mpedosanus K pe3yibmamam 0C60EHUA 0CHOBHOI
00pazoeamenvHoOll NPOPAMMBL CPEOHE20 00uLeco 00pa3oeanus

Kon [IpoBepsiembie TpeOOBaHUS K TPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa3oBaTeILHON IMIPOTrpaMMbl CPEIHEr0 OOIIETO
TpeOoBaHUs oOpa3oBaHuUs

1 Brnaaenue cuctremMoil XUMUYECKUX 3HAHUH, KOTOpasi BKJIFOYAET:
11 OCHOBOIIOJIAraroIIUe MOHATUS (XUMUYECKU 3JIEMEHT, aTOM, H30TOTIIbI,

SIIEKTPOHHAs 000JI0YKa atoMma, s-, P-, d-dIEKTpOHHBIE OpOUTAIH
aTOMOB, OCHOBHO€ 1 BO30YXI€HHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJIa,
BaJIECHTHOCTb,  3JIEKTPOOTPULATEIBbHOCTb, CTENEHb  OKHUCIIEHUS,

XUMHU4ecKasi cBsizb ( O m T-CBA3b | kpaTHbIE CBS3M), THOpUAUA3AIIS
aTOMHBIX OpOMTaNIel, KpUCTAINIMYEeCKas pelIeTKa, MOJb, MOJSpHas
Macca, MOJSIpHBIA OO0BEM, MOJSpHAsl KOHIIEHTpAIUsi, PacTBOPHI
(MCTHHHBIE, AUCTIEPCHBIE CUCTEMBI), KPUCTAIIOTHIPATHI, YIIIEPOIHBIN
CKeTeT, (PYHKIMOHANIbHAS TPYIA, paguKal, H30MEpPhI, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, reomeTpuyeckass  (Lmuc-,
TPaHCU30MEPHsI), TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOAOPOBL,
KHCIJIOPOJI- U a30TCOIepKAIINe COeAMHEHMS], OMOTIOTUYECKN aKTUBHbBIE
BemiecTBa  (YriaeBOJbI, JKHpPBI, OCNKH), MOHOMEpP, TOJUMeED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUSI, KPEKHHT,
puGOPMHUHT,  TUIMBI  XUMHUYECKUX  peakuuil  (OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIE, 3K30- U 3HIOTEPMHUYECKHE, PEAKINU HOHHOTO
oOMEHa, TOMO- W TeTeporeHHble, oOpaTUMble W HEOOpaTHUMBbIE),
pacTBOp,  DAJEKTPOJUTHL,  HEINEKTPOJUTBL,  AJIEKTPOIUTUYECKAS
JUCCOLMAIMS, CTENEHb AUCCOLMAIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
AJIEKTPOJIN3, CKOPOCTh  XUMHYECKOM  pEeaKkiuH, XUMHUYECKOE
pPaBHOBECHE)

1.2 TEOPUH U 3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHMSI OPraHUYECKHX
BelecTB A.M. BytnepoBa, Teopus 3JIEKTPOIUTUUECKON TUCCOIUALINH,
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®denepanpHas padouas nmporpamMma | Xumus. 10-11 kmaccsl (yriyOJIeHHBIH YPOBCHB)

[Tepuonuueckuii 3akon [{.11. MenaeneeBa, 3aKk0H COXpaHEHHUSI MACCHI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3bIK XUMUU, MUPOBO33pEHUECKHUE
3HAHU, JIEKAIIUE B OCHOBE MIOHUMAaHUsI IPUYMHHOCTU U CUCTEMHOCTHU
XAMHUYECKUX SIBJICHUWA, COBPEMEHHBIE IPEICTABICHHUS O CTPOEHUHU
BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HAaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MpCaACTAaBJICHUA 0) MCXaHHN3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOANHAMUYICCKUX W  KHHCTHYCCKHX  3aKOHOMCPDHOCTAX  HUX
IMPOTCKAHUA, O XUMHYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTCMAaxX

1.4

q)aKTOJIOI‘HIIGCKI/IG CBCACHUA O CBOfICTBaX, COCTaBC, IIOJYUCHHUU
1 0Oe30II1aCHOM  HCIIOJB30BaHMHM  Ba)KHEHIIINX HCOPTaHNYCCKHUX
N OpPraHN4YCCKUX BCHICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTHU
YCJIOBCKA

1.5

o0111e Hay4YHbI€ IPUHIUIBI XUMUYECKOT0 IPOM3BOICTBA (HAa IpUMEpE
IIPOM3BOJCTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoJja, NepepadoTKu
He(TH)

CdopMUpPOBAaHHOCTH YMEHUH BBISBIISTS:

2.1

XapaKkTEepHbIC TMPU3HAKA H B3aUMOCBS3b W3YYCHHBIX MOHSTH,
IPUMEHATh COOTBETCTBYIOLIME IIOHATUS NPU OIMUCAHUU CTPOCHUS
M CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BELIECTB U HX
MIPEBPAILECHUI

2.2

B3aUMOCBSI3b XUMUYECKUX 3HAHUU C MOHSATUSIMUA U TIPEACTABICHUSIMU
JIPYTUX TIPEIMETOB 715l 00Jiee OCO3HAHHOTO MOHUMAHUSI U OO bSICHEHUS
CYIIIHOCTH MaTE€pUAIIbHOTO €IMHCTBA MUPa

CdopMHupoBaHHOCTH YMEHHS MUCIIOJIb30BATh:

3.1

HanMMCHOBAHHUI XHMHYCCKHUX COGI[I/IHGHI/Iﬁ MCXKIAYHApOIHOI'O COIO3a
TGOpCTH‘ICCKOﬁ u HpI/IKJ'IaI[HOI\ﬁ XUMHUHU W TPUBUAJIBHBIC HA3BAHUSA
BCHICCTB, OTHOCAIIMUXCA K HM3YYCHHBIM KJIaCCaM OPIraHHYCCKHX
N HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMHUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS (hOPMYJT HEOPTaHUYECKHUX
BEILIECTB,  MOJIEKYJSIPHBIX WU  CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX) (POPMYJI OpraHMUECKUX BEIIECTB

CdopMUpoBaHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH:

4.1

HEOPTraHWYECKHE BEIIECTBA, CAMOCTOSATEIBHO BbIOMpPATh OCHOBAHUS
Y KPUTEPUH TSI KITACCU(PUKALIMU U3YYAEMbIX XUMUYECKUX OOBEKTOB

4.2

OpraHUYeCKHE BELIECTBA, CaMOCTOSITEIbHO BBIOMPATH OCHOBAHUS
U KPUTEPUH 7151 KITACCU(DUKAIIMU U3YYaeMbIX XUMHUUYECKUX 00OBEKTOB
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4.3

0 Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTAaBY pEarnupyrolinX BEIIeCTB,
TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEaKIINK, YHYACTHUIO KaTaIu3aTopa)

ChopMupoBaHHOCTHP ~ YMEHHS  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U BO30Y>KJICHHOM COCTOSIHMM) U HOHOB
XUMHUYECKUX 3JIeMeHTOB 1 — 4 mepuonoB Ilepuoandeckoit cucTeMsl
J.N. MenneneeBa v uX BaJI€HTHBIE BO3MOXXHOCTH, UCTIOJIb3YS TOHATUS
S-, p-, d-31eKTpOHHBIE OPOUTANIN, PHEPTETUYCCKUE YPOBHH

ChopmHupoBaHHOCTb YMEHUS OOBICHATH 3aKOHOMEPHOCTH U3MEHEHMS
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M 00pa3yeMblX WMHU COEIUHEHUU
10 IIEPUOJIAM U Ipynnam

CpopMUpOBaHHOCTH YMEHUSI COCTABIIATh YPABHEHUS XUMHYECKUX
pEaKLMi U PaCKPbIBATh UX CYLIHOCTH:

7.1

OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCpCaACTBOM
COCTaBJICHUA JJICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

7.2

YpPaBHEHUSI PEAKIUNA Pa3IMYHBIX THUIIOB; TOJHBIE W COKpAILCHHBIC
ypaBHEHUS peakuuid HMOHHOTO OOMEHa, YYHUThIBas YCIOBUS,
MIPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA

7.3

peaKkIuii TaPOIN3a, peakiuii KOMIIeKcooOpa3oBanusl (Ha IpuMepe
TUJPOKCOKOMILICKCOB IIMHKA U aJTFOMUHUSA)

ChopmupoBaHHOCTH YMEHHUSI IOATBEPKAATh:

8.1

Ha KOHKDPETHBIX IPUMEpax XapakTep 3aBUCUMOCTH DPEaKIIMOHHOM
CIIOCOOHOCTH OPraHWYECKMX COCAMHEHHH OT KPaTHOCTH M THIIA
KOBaJIEHTHOM cBsi3u (O~ m T-CBA3H) B3apMHOIrO BJIMSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOCHHOCTEH peaTn3aliiu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS PEaKIUii

8.2

XapaKTepHbIE XUMUYECKHNE CBOWCTBA BELIECTB COOTBETCTBYIOLIMMU
DKCIIEPUMEHTAMU U 3AIIUCSIMU YPABHEHUN XUMHUUYECKUX PEAKLIMI

CdopMupoBaHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB U BaXKHEHIIINE
CBOMCTBA BEILECTB, NPHUHAIEKAIINUX K ONPEACICHHBIM Kiaccam
Y TpyIIaM COEIWHEHUH (IPOCTBIE BEIIECTBA, OKCU/BI, THIPOKCUIBI,
COJI; YTJIEBOJOPO/IbI, MPOCTHIE dPUPHI, CIIUPTHI, (PEHOJBI, aTbIETHUIbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE 3(DUPBI, KUPBI, YTIIEBOIbI,
aMUHBI, aMUHOKHCIIOTBI, OCJIKH)

10

ChopMupoBaHHOCTh YMEHHUS TPOBOJIUTH PACUCTHI M0 XHUMHYCCKUM
dbopmyamM U ypaBHEHUSIM XHMHUYECKHX PEAKIMi C WCIOJIb30BAaHUEM
(bU3NYECKUX BEIMYNH:
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10.1

Macchl (00ObeMa, KOJMYECTBA BEIIECTBA) MPOMYKTA PEAKIUHU, ECIH
OJIHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONpEEICHHON
MacCoOBOM [10Jiell PAacTBOPEHHOI'O BEIIECTBA WMJIM JaHO B M30BITKE
(MMeeT mpuMecH)

10.2

MacCOBOM WM 00bEMHOM 101, BBIXOJA TPOIYKTa PEAKIIUA

10.3

Ter1oBoro 3 dexra peakiui

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HAXOXKICHUIO XUMUYECKOH (DOPMYJTBI BEIEeCTBA

11

Biranenue cucteMon 3HaHUM O METOJIaX HAyYHOTO MTO3HAHUS SIBJICHUN
IPUPOJIbI, HUCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX MU YMEHHUE
OPUMEHATh 3TH 3HAHUS MPU SKCICPUMEHTAJIBLHOM HCCIEIOBAaHUU
BEILECTB U JIs1 OOBACHEHHS] XUMUYECKUX SIBJICHUH, HMEIOUIUX MECTO
B IPUPOJE, MPAKTHUECKON AEATEIBHOCTH YEJIOBEKA U B IOBCETHEBHOM
KU3HU

12

CpopMUpOBaHHOCT, YMEHUS MPUMEHSATH (MCIOJIb30BAaTh) 3HAHUSA
O COCTaBE U CBOWCTBAaX BELIECTB JJI SKCIEPUMEHTAIBHOW MPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHUX
peakiuii U TPOTHO3UPOBAHUS BO3MOXKHOCTEM MX OCYIECTBICHUS;
CHUCTEMHbBIC XUMUUYECKUE 3HAHUS 111 OOBSICHEHUS U TPOTHO3UPOBAHUS
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOY; ISl IPUHATUA
IPaMOTHBIX PEIICHUM MPOOJIEM B CUTYAITUSX, CBI3AHHBIX C XUMUEH

13

ChopmMupoBaHHOCTH YMEHHUS IUIAHUPOBATH M MPOBOIUTH XUMUYICCKUHT
OKCIIEPUMEHT (TOyYCHHE W H3y4YeHUE CBOWCTB HEOPTaHUYECCKHX
¥ OpraHUYECKHX BEIIECTB, Ka4eCTBEHHBIC PEAKIIMH YTJICBOJOPOJIOB
pPa3IMYHBIX KJIACCOB M  KHCIIOPOJCOACPXAIIUX  OPraHuYeCKUX
BEIICCTB, PEHICHUE DKCIECPUMEHTAIBHBIX 3aJa4 10 pPacro3HaBaHUIO
HEOPTaHWYECKUX W OPTAHUUYECKUX BEIIECTB) C COOJIOACHUEM MTPABHUII
Oe3omacHOro  oOpalieHuss C  BEHIeCTBAMH H  JTAOOPATOPHBIM
00opyaoBaHueM; POPMYIIMPOBATH LIEIH UCCIICAOBAHUS; IPEIICTABIISATh
B pa3iuyHOW (opMe pe3yabTaThl SKCICPUMEHTa, aHAaJIU3UPOBATH
Y OLICHUBATh UX JOCTOBEPHOCTh

14

ChopMHupOBaHHOCT, YMEHHUSI OCYIIECTBJISATH LiE€JCHANpPaBICHHBIN
MOUCK XUMHUYECKON HH(POPMAIIMU B PA3IMYHBIX HCTOUYHUKAX (HayyHas
U y4eOHO-Hay4YHasl JUTepaTypa, CpeAcTBa MacCOBOW HWH(OpMaIny,
ceTb IHTEpHET U Apyrue), KpUTHIECKH aHATH3UPOBATh XUMUYECKYIO
uHpOpMaIlnio, repepadaThiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUU
C MOCTaBJICHHOMN y4eOHOM 3a1aueit

13
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15

ChopMupOBaHHOCT,  YMEHHUS NPOTHO3UPOBATH, AHAIM3UPOBATH
Y OLICHUBATh MH(OPMALIMIO C TO3UIMI KOJOTHYECKONW O€30M1acCHOCTH
NOCJIEACTBUM OBITOBOM M IPOU3BOACTBEHHOM I€ATEIBHOCTH YEIOBEKA,
CBSI3AHHON C mepepaboTKON BemecTB; cHOPMUPOBAHHOCTH YMEHUH
OCO3HaBaTh OINACHOCTb BO3JCHCTBUS Ha JKUBBIE OPTraHU3MBbI
OINPEEICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTess MpeneabHON
JOMYCTUMOM KOHLIEHTpalMW, W TMOSICHATH Ha IpPUMEpax CHOCOObI
YMEHBIIEHUST M NPEJOTBPALICHUs] HX BPEAHOIO BO3AEHUCTBHUSA
Ha OpPTraHu3M YeJIOBEKa

Ilepeuens 31emenmos cooepircanus, npogepsemvix na EI'I no xumuu

Kon

HpOBGpHCMBII?I QJICMCHT COACPIKaHUA

1

TGOpeTI/I‘-IGCKI/Ie OCHOBbI XUMHNH

11

Crtpoenue  BemectBa. CoBpeMEHHass  MOJAEIb  CTPOEHUS  aToma.
Pacnpenenenue 35eKTpOHOB 110 SHEpreTuUeckuM ypoBHsIM. Kimaccuduxanuys
XUMHUYECKHUX JIeMEHTOB. OCOOEHHOCTH CTPOCHUS SHEPTreTUUECKUX YPOBHEH
aToMOB (s-, p-, d-amemeHToB). OCHOBHOE W BO30YXKICHHOE COCTOSHUS
aTOMOB. DJIEKTPOHHAs KOHPUTypanus atoma. BajgeHTHBIE 3JIEKTPOHBI

1.2

[lepnomnueckas cucrema xumuueckux osiemeHToB JI.M. Mennaeneena.
Ousnueckuii cMbich [lepuoanyeckoro 3akona [[.M. Menneneesa. [Ipuunnbt
Y 3aKOHOMEPHOCTH HM3MEHECHHUS CBOWCTB DJIEMEHTOB M WX COECIUHEHUM
10 MEPUOAAaM U TpyIlnaM. 3aKOHOMEPHOCTH B UBMEHEHUN CBOMCTB MPOCTHIX
BEIIECTB, BOAOPOJAHBIX COCIMHEHUH, BBICIIUX OKCUAOB U THAPOKCHUIOB

1.3

BaneHTHOCTB. D5IeKTpOOTpUIATENIBHOCTD. CTENEHb OKUCIIEHUS

14

Buasl xumuueckoil cBA3M (KOBaJIGHTHasl, HWOHHAsA, MeETAJUIMYECKas,
BOJIOpPOJIHAsI) W MEXaHU3Mbl €€ 00pa3oBaHus. MEKMOJEKYISIPHbIC
B3aUMOJECHCTBUA. BemecTBa MOJIEKYJISIPHOIO Y HEMOJIEKYJISIPHOTO
cTpoeHHusl. THUIbl KPUCTATUIMYECKHX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU

1.5

XuMnuueckas peakuus. Kiaccuduxanus XHMUYECKUX  pEaKIuiu
B HEOPraHMYECKOM M OPraHMYECKOW XUMHU. 3aKOH COXPAaHEHHUS MAaCChI
BCIIICCTB

1.6

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JINYHbIX (PaKTOPOB

1.7

TernoBbie 3(h(PeKTh XUMUYECKUX peakIuil. TepMOXUMUYECKHUE YPaBHEHUS

1.8

OOpatumble peakuu. XUMHUYECKoe paBHOBecue. DaKTOPhI, BIMUSIOLINE
Ha COCTOsIHME XUMHUYECKOro paBHoBecus. [Ipunnun Jle [larense

13



®denepanpHas padouas nmporpamMma | Xumus. 10-11 kmaccsl (yriyOJIeHHBIH YPOBCHB)

1.9

9HCKTpOHPITH‘I€CKa$I AJucconuranusi. CunpHple W cia0ble SJICKTPOJIUTEI.
Cpena BOJHBIX PACTBOPOB BCHICCTB: KHCJAA, HCfITpEUIBH&ﬁI, mcjIoyHasd.
CreneHn AUCConuanuu. PeaKHI/II/I HOHHOTO 0OMeHa

1.10

I'maponus conen. lonHoe nponssenenne BoAbl. BonopoaHbIi 1moKa3aresb
(pH) pactBOpa

1.11

CnocoObl  BBIpaKE€HUS KOHLEHTpPAUMU pPacTBOPOB: MaccoBas  JOJsA
pPacTBOPEHHOI'O  BEIIECTBA, MOJspHas KOHUEHTpauus. HaceleHHble
Y HEHACBIILIEHHBIE PACTBOPHI, PACTBOPUMOCTb. KprcTamioruaparsl

1.12

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. lloBeneHue — BelecTs
B cpedax ¢ pa3HbiM 3HaueHueM pH. Metozsl 31ekTpoHHOro Oananca

1.13

DJEeKTPOIIU3 PACTBOPOB U PACILIABOB COJICH

OcHOBBI HGOpFaHI/I‘IGCKOﬁ XNMHH

2.1

Knaccudukanus HEOPTraHUYECKHUX COCTMHECHHIA. Homenknarypa
HEOPTraHMYECKUX BEILIECTB

2.2

XUMUYECKHE CBOMCTBA BAXKHEUIIMX META/UIOB (HATPHM, Kalui, KaJdblWi,
MarHui, aJIIOMUHUM, ITUHK, XPOM, KEJI€30, MEJIb) U UX coeAuHeHu. Oo1ume
CIIOCOOBI TTOTYYEHUS] METAJLIOB

2.3

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIOB (TajJOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga U KpEeMHHs)) U HUX COCAUHEHUM (OKCHIIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJIHBIX COCTMHEHUN )

2.4

I'eneruueckas CBA3b HCOPTraHUYCCKHX BCIICCTB, IMPUHAAJICKAIIUX
K pa3JIMYHbIM KJIaCcCaM

2.5

Nnentudukanus HeopraHMUeCKUX coeauHeHni. KauecTBeHHbIE peakiuu
Ha HEOPTaHWYECKUE BENIECTBA U NOHBI

OCHOBBI OPraHUYECKON XUMHUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHUYECKHX
coequHeHuidr A.M. bBytnepoBa. VYrinepoaHbld CKEJIET OpPraHUYECKOM
MOJIeKyIIbl. KpaTHOCTh XnMmmdeckoii cBsi3u, O~ u M-CBA3H, sp- sp?- sp-
rubpuan3aiuy  opOuTaneid aToMoOB Yrjepojia. 3aBHUCUMOCTb CBOWCTB
BEILIECTB OT XUMHUYECKOTO CTPOEHUS MOJIEKYJ. I'omMomnoru. I"'omonornyeckuit
psan. M3omepus u u3oMepsl

3.2

[lonsitTue o @yHkuMoHanbHOU rpynne. OpueHTaunoHHble 3()(EKTHI
3aMECTUTEIIEH

3.3

[Ipencrapienue o kiaccudpukauy opraHudeckux BemecTs. Homenkmarypa
OpTraHUYECKUX COEAMHEHUM (CHcTeMaThuecKas) U TPUBHAIbHBIC HA3BaHUS
BOXKHEUINX MPEACTABUTEIICH KJIACCOB OPTaHUYECKUX BEILIECTB
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3.4

CBoOOIHOpaguKaabHBIE W HWOHHBIA MexaHu3Mbl peakiuu. [loHarue
o Hyksieoduse u anexrpoduie. [Ipasuno Mapkosaukosa. [IpaBuso 3aifiieBa

3.5

AJIKaHBI. XUMHYECKHE CBOWMCTBA  QJIKAHOB: rajJjoreHupOBaHuE,
JNETUAPUPOBAHUE, TEPMHUUYECKOE PAa3I0KEHUE, KPEKUHT, W30MEPHU3ALUS,
ropenue. Ilomydyenue ankanoB. [luknoankansl. Crenuduka CcBONUCTB
OMKJIOAJKAaHOB C MAJIBIM pa3MepoM MuKiIa. Peakuum mnpucoeauHEeHUs
U PaJUKAJIBHOTO 3aMEILICHUS

3.6

AJIKEHBI. XHAMHUYECKHE CBOMCTBA: peakuuu IIPUCOEIUHEHHNS
(ranoreHrpoBaHUe, TUAPUPOBAHUE, TUIPOrAIOTEHUPOBAHUE, THApATALUs),
TOpPEHMSI, OKUCIIEHUS U noauMepu3auu. [IpomMblinuieHHbIE U J1a0opaTOpHbIE
CIOCOOBI MOTYUYEHHUSI ATIKEHOB

3.7

AnkanueHnbl. XMMUYECKHE CBOKCTBA AJIKAJMEHOB: PEAKIIMU IIPUCOCIUHEHUS
(rugpupoBaHHMe, TaJOT€HUPOBAHUE), TOPEHUS M  MOJIUMEPHU3ALUU.
ITonydeHnue ankaaueHOB

3.8

ATNKWHBIL. XUMUYECKUE CBOMCTBA: peaxkuuu IIPUCOEIUHEHHUS
(ramoreHupoBaHue, THIPUPOBAHKME, TUAPATALHNS, THAPOraJIOreHUPOBAHUE)
KaK CHoco0 TMOJIy4eHHsS MOJUMEPOB M JIPYTUMX MOJE3HBIX IMPOJYKTOB.
Peakunu  3amenieHus. I'openue aleTUJICHa  KaK  HMCTOYHMK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISI CBAapKH M PE3KH METAJLIOB.
IIpumenenue aneruiieHa

3.9

Apenbl. XUMHYECKHE CBONCTBa O€H30Ja: pPEaKIUu 3ICKTPOPHIBHOTO
3aMelIeHUs], MPUCOeANHEHUs (TUIPUPOBaHKE, rajJjoreHupoBaHue). Peakius
ropeausi. OCOOCHHOCTM XHWMHUYECKHUX CBOMCTB Toiyona. Ilomydenue
6enzona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctuposa. [lommmepusarus
ctuposia. CriocoObl  MOJMYy4YeHUST W NPUMEHEHHUE  apOMaTUUYECKUX
YTJIEBOIOPOJIOB

3.10

Couptsl. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XHUMHUYECKHE CBOICTBA:
B3aMMOJICUCTBHE C HATpUEM KaK CHOCO0 YCTAHOBJICHHUS HAJIWYUS
TUAPOKCOTPYMIBI, C TajJOT€HOBOJOPOJAMH KaK CHoco0 MOJydYeHUs
pacTBOpPUTEIICH, BHYTPHU- M MEXMOJEKYJIApHas aeruaparauus. Peakuus
ropenus. [lomydenne 3TaHomna: peakiusi OpOKEHUS TIIFOKO3bI, THApATAIUs
ATWICHA. DTUJICHIJIMKOJNb WU TIMIEPUH KAK MNPEACTABUTEIN MNPEACTbHBIX
MHOTOaTOMHBIX CIIUPTOB

3.11

®enoin. Xumudeckre cBocTBa peHosa (peakiuu ¢ HaTpueM, THIPOKCUIIOM
HaTpusi, OpomoM). [Tonmydenue penomna

3.12

Anpaerunpl. XUMUYECKHE  CBOWCTBA  MPEICTBHBIX  abICTHJIOB:
TUAPUPOBAHUE; KAYECTBCHHBIE PEAKIMM Ha KapOOHWJIBHYIO TPYIIITY
(peakuust «cepeOpsSHOro 3epKajiay, B3aUMOJICHCTBUE C THAPOKCHUIOM
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meau (II). TlomydeHue npenenbHBIX albAETUIOB: OKHUCIEHHUE CIUPTOB,
rujpatanus aleTuieHa. AIETOH KakK MpeAcTaBUTeIb KeTOHOB. OCOOEHHOCTH
peaKIuy OKUCIICHUS alleTOHa

3.13

KapGoHoBBIE KHCTTOTHI. XUMHUYECKHE CBOWCTBA MPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOEHHOCTM XUMHUYECKHUX CBOMCTB MYpaBbUHOMN
KUCJIOTHI. [loydeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHCJIEHUE AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB, albIACTUI0B. Briciue
npeAebHbIC U HEMPeaeIbHbIE KAPOOHOBBIC KUCIOTHI

3.14

Cnoxusie 3¢upet u xupbl. CrnocoObl MOTYYEHHS CIOXHBIX 3()HUPOB.
Oobpatumocth peakuuu stepuduxanuu. [IpumeHeHHe CHOXKHBIX 3(PHUPOB
B NUIIEBOM M MapproMEpHON MNPOMBINUIEHHOCTH. JKHpBI KakK CIOKHBIC
3¢upbl MHLEPUHA U BBICHINX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOICTBA
KUPOB: TUAPHUPOBAHUE, OKUCIIEHUE. [ MAPOIN3, UM OMBUIEHUE, )KUPOB Kak
CIOCO0 MPOMBIIIEHHOTO TOJIYYEHHS COJIEH BBICIIMX KAPOOHOBBIX KHUCIOT.
MBpBUT4 Kak COJM BBICHIMX KAPOOHOBBIX KHUCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIOKO3bl: PEAKIMU C Yy4yacTHEM CIHUPTOBBIX
U aJIBJCTUIHOM TPYIII U MOJIOYHOKHCIIOE OposkeHue. [[puMeHeHue riioKo3sl,
€€ 3HAUCHHUE B JKU3HEACATENBHOCTU OpraHusma. Jlucaxapupapl: caxaposa,
ManbpTo3a. BoccTaHaBiauBaronMe M HEBOCCTAHABIIMBAIOIINE AUCAXapUbL.
I'maponus nucaxapunos. Ilomucaxapuael: kpaxman, rukoreH. CTpoeHue
MaKpOMOJIEKYJT Kpaxmaia, IIIMKOreHa U UeJUTi0J103bl. PU3nyeckue cBOcCTBa
KpaxMajia U LEJUTI0JIO3bl. XUMUYECKHE CBOWCTBA KpaxMmalia: THJIPOJIN3,
KaueCTBEHHasl peakIusi C HOAOM. XHMHUYECKHE CBOMCTBA LIEJLIIOJIO3BI:
TUAPOJIN3, TOJIydeHHe 3(UPOB LET0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHBIN LIEJIK)

3.16

AMHUHBI. AMUHBI Kak OpPraHMYECKHME OCHOBAHHS: pPEAKIUU C BOJOMH,
KHCJIOTaMH, peaKus TOpeHUsl. AHWIIMH KaK MPEACTABUTENIb ApOMATHUECKUX
aMHUHOB. XHMMHUYECKHE CBOMCTBA aHUJIMHA: B3aMMOJICHICTBUE C KHUCJIOTAMH,
OpoMHOI BOjOM, oOkucieHHue. llomyueHne amMWHOB aJKUIUPOBAHHEM
aMMMaKa ¥ BOCCTAaHOBJICHUEM HUTPOIIPOU3BOIAHBIX YIJIIEBOJIOPOIOB

3.17

AMHHOKHCIIOTHI U O€NTKH. AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OPTraHUYECKUE
coenuHeHusi. OCHOBHbIE aMMHOKHCIIOTHI, 00pa3yromiye 0eaku. XUMHUUEeCKUe
CBOMCTBa OEJKOB: THAPONU3, JACHATypalus, KaueCTBEHHbIC (I[BETHBHIC)
peakIuy Ha OenKu

3.18

CtpoeHue M CTPYKTypa MOJMMEPOB. 3aBUCHMOCTh CBOMCTB IOJIUMEPOB
oT CTPOECHUS MOJIEKYII. OCHOBHBIE CIIOCOOBI MOJTy4YEHUS
BBICOKOMOJIEKYJIIPHBIX COEMHEHU: peakuuu  MOJUMEpU3aluu
u nosimkoHaeHcanuu. Knaccudukaims BoIokoH
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3.19 | Unentudukamnms OpPraHNYECKUX COEMHEHHU. Pewenne
AKCIEPUMEHTANIbHBIX 3aJ1a4 Ha PACIIO3HABAHHWE OPTaHUYECKUX BEILIECTB

3.20 | T'enernyeckas CBsI3b MEXIY KJIIaCCAMHU OPTaHUYECKUX COCMHEHUN

4 XUMHUS U )KU3Hb

4.1 XuMus B IOBCETHEBHOM Ku3HU. [IpaBuia 6e301macHoi paboThl ¢ €IKUMHU,
TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMU, CPEJCTBAMU OBITOBOM XUMUU

4.2 XuMHs U 3I0pOBbE. XUMHUSA B MEAULMHE. XUMHUSA U CEIIbCKOE XO3SMCTBO.
XvuMHsIT B TNPOMBIIUICHHOCTH. XHUMHSI M OJHEPreTHKa: TPUPOJIHBIN
U TIOMYTHBIN HEPTAHOM ras3pl, UX COCTaB U McHoJib3oBaHue. CoctaB HePTH
U ee nepepadboTka (MPUPOIHbIE UICTOYHUKHU YTIEBOAOPOIOB)

4.3 XuMHS ¥ 3KOJIOTHA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl U €ro
nocnenctug. Oxpana rugpocdepsl, MOUBbI, aTMochepsl, hiaopbl U GayHbl
OT XUMHUYECKOTO 3arpsizHenus. [Ipodiema oTx010B ¥ TOOOYHBIX MPOAYKTOB.
AJnbTEepHATUBHBIE HCTOYHUKH SHEPTUH

4.4 OO0mme mpeAcCTaBICHUS O MPOMBINUICHHBIX CIOCO0aX MOJIy4YEHUS
XUMUYECKUX BeEIIeCTB (HAa MpuUMepe TMPOM3BOJCTBA aMMHUaKa, CEPHOU
kucnoThl). YepHas u 1BeTHas Metauryprus. CTEKJIO M CHJIMKaTHas
OpPOMBINIIEHHOCTh.  [IpoMbinieHHass opranudeckas Xxumus. CbIpbe
IUIsl OPTaHUYECKON MPOMBIIIIIEHHOCTH

5 Tunel pacueTHBIX 337124

5.1 PacueTsl Macchl BeleCcTBa WM 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCE WK 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB

5.2 Pacuetsl TeroBoro 3 ekra peakiuu

5.3 PacueTsl 00beMHBIX OTHOIICHHH ra30B MPYU XUMHUUYECKHUX PEAKITHIX

54 Pacdetsl macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CITH
OJIHO U3 BEIIECTB IaHO B U30BITKE (MMEET IPUMECH )

55 Pacdetsl MaccoBol MM 00BEMHOM JOJM BBIXOJa MPOIYKTA PEaKIUU
OT TEOPETUUYECKH BO3MOKHOTO

5.6 | Pacuetsl macchl (0ObeMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITH
OJHO M3 BEILIECTB JAHO B BHUJIE PACTBOpPA C OMPEICICHHON MacCOBOU JT0JEH
PacTBOPEHHOIO BEIIECTBA

5.7 Pacuetsl ¢ wucnonb3oBaHWEM TIOHSATUH «MaccoBas JOJIsD», «MOJISIpHas
KOHIICHTPAIHUS», KPACTBOPUMOCThHY

5.8 Haxoxaenue MomekyspHOH (GopMysbl OpraHUYECKOTO BEIIeCTBa MO €ro

IINIOTHOCTH MU MACCOBBIM JOO0JIIM 3JIEMCHTOB, BXOJJAIIMX B €r0 COCTasB,
HJIN 110 IPOAYKTaM CropaHus
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