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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE cpeaHero ooOmero o0pa3oBaHHs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoil @enepanun», TpeOOBaHUI K Pe3yJibTaTaM OCBOCHHS
denepanbHOil  00pa30BaTENBHON MPOTPAMMBI  CpeIHEro o0mero oOpa3oBaHUS
(®OIT  COO), mpeacraBieHHblx B  DefepaibHOM  TOCYJIAPCTBEHHOM
obpazoBarenpHoM cTangapte COO, c¢ yu€rom KoHuenmuu mnpenoaBaHus
yuyeOHOro mnpeameTra «XuMus» B 00pa3oBaTeNbHbIX OpraHuzanusix Poccuiickoi
Qenepanny, peaM3yIOIIMX OCHOBHBIE 00pa3oBaTENIbHbIE MPOrpaMMbl, U
OCHOBHBIX TMoyokeHu «CrpaTreruu pa3BUTHS BocluTaHus B Poccuiickoit
Oenepanuu Ha nepuon A0 2025 roma» (Pacnopsbkenue I[IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabdOTKEe MpPOTrpaMMBbl MO XUMHH, K OMNPEIEICHUIO
oOuieil cTpareruy 00y4eHHsl, BOCIUTAHUS U Pa3BUTHs 00YUarOIIMXCS CPEICTBAMU
yueOHoro npenmera «Xumus» st 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenrtyanbHble nojoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH,
COJIEp)KaHus, pPE3yJbTaTOB OOy4YeHHMsI U TpPeOOBAaHUN K YpPOBHIO TOATOTOBKH
BBIITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, II0JIy4aeMOe BBIITYCKHUKaMH
00111€00pa30BaTEeIbHON  OpPraHU3allvK, SBJSIETCS HEOTHEMJIEMON YacThIO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX I[IEHHOCTEH, NpPUCYIIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUsl. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TaKXe HSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
30pOBbI0 M TNpUPOJHON cpene. Peamusyercs xumuueckoe 00pa3oBaHHE
00yyJarommxcsi Ha YPOBHE CpeaHEro olmiero odpa3oBaHus CpPeACTBAMH y4eOHOTO
npeaMera  «XHUMHsSD», COJIEpKAaHUE U IOCTPOEHUE KOTOPOTO ONPEIECIEHBI B
nporpaMme Mo XMMHHM C Y4€TOM cCHeuu(UKHd HAyKd XUMUHU, €€ 3HAYEHUs B
MO3HAHUU TIPUPOJbI U B MATE€pUAIBHOM KU3HU OOIIECTBA, & TaKXKE C YUYETOM
o0mMX 1ened W TNPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero ooIero oopasoBanus B Poccuiickoit deneparumu.

XUMHSL KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0co0Yyl0 pojib B
COBPEMEHHOW LMBHWIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MaTEpUAIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALIMOHATBHOTO HAYYHOTO MBILIICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJACTABICHUA 00 OKPYXKAIOLUIEM MHUpPE KaK O €AMHCTBE
MNPUPOJBI U YEIOBEKa, KOTOpoe (POPMHUPYETCS] B XMUMHUU HA OCHOBE MOHUMAaHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXKHBIMH 00JaCTsIMU IPUMEHEHUSI.



TecHO B3aUMOJEWCTBYS C IPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEIITHOTO
TpyJa W KU3HU KaxJIoro wieHa oOmiectBa. CoBpeMeHHass XMMHUS KaKk Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlicHa Ha PEIICHUE
IJI00aNbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHsSI YEJIOBEYECTBA — CBHIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOMIMMHM LEISIMH M OPHUHIMIAMU CPEAHEr0 OOIIEro
oOpazoBanus cojepkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YpOBEHB
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOATOTOBKY
oOy4Jaronuxcsi, HEOOXOJMMYIO MM JJIsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEHNIHONO BKIIOYEHHS B JKH3Hb COLMYMa, MPOJOJHKCHHS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisOmUMHA  TIpeaMeTa  «XUMUs»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOIass W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHHSI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA
3HAHUU MO HEOPraHWYECKOW XUMHU (C BKJIIOYEHHUEM 3HAHUHN W3 OOIled XUMUHU) U
opraHnyeckoil xumuu. GOopMUpPOBaHUE AHHOW CHCTEMbI 3HAHUN MPU WU3YYECHUH
npeaMeTa 00ecnedyMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIroo0pasus
BEILIECTB HA OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cojaepkaHus KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHu4eckas XuMUus» CPOpMHpPOBaHA B NPOrpaMMe MO XMMHUH Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K M3Yy4YeHUI0 Y4yeOHOro wmarepuasa u OOyCIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM HA  OMNPEACIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYeCKOl XHUMHHM BEIIECTBa
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCHYECKOW TEOPHM CTPOEHUS OPraHWYeCKHX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MPEACTABICHUM O CcTpoeHuH BenlecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB JIO CJIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUWNW. B Kypce OpraHmyeckom XUMHUH IMOJYy4arOT pPa3BUTHE
c(hopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUsl NEpPBOHAYATILHBIC
MPEACTABICHUS] O XUMUYECKOU CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUH.

[lonx HOBBIM yIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIH Ha YpOBHE OCHOBHOIO 001ero o0pa3oBaHus
TEOPETUYECKU MaTtepuanl U (AKTOJOTUYECKHUE CBEICHHUS O BEIIECTBAX U
XUMHUYecKkoi peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas ¥ HeopraHudeckas
XUMHS» 00yYarolmMMcsl TPEJOCTaBIsSeTCs] BO3MOXXKHOCTh OCO3HAaTh 3HAYEHUE
MEPUOANYECKOTO 3aKOHAa C OOIETEOPETUUYECKUX U METOJOJOTHYECKUX MO3UILIMA,



riy0)e TMOHATh HCTOPHUYECKOE W3MEHeHHe (YHKUMH 5TOro 3akoHa — OT
00001I1aroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHMI O BaXKHEMILIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusi JomnonHsercs B Kypcax 10 m 11 xmaccos
AJIEMEHTaMHU COJEPKAHUS, HMEIOIUMHU KYJIbTYpPOJIOIMYECKUH M MPUKIATHON
XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT IMOHMMAHUIO B3aHMOCBSI3U XUMHUHU C
ApYTMMH HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEJIbHOM U IMPAaKTUYECKOH
JESITEIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAaHUIO YBaXKEHUS K MpOIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U NPAKTUYECKUX MPUIOKEHUNA XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBAaTbCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBSI3aHHBIX C XHWMHUEH, KPUTHUYECKH OCMBICIMBATh HH(OpMALMIO U
OPUMEHATh €€ 7 T[ONOJIHEHUS 3HAHUM, pEIICHUs UWHTEIUIEKTYaJbHbIX M
AKCIIEPUMEHTAJIbHBIX HCCIEA0BATEIbCKUX 33/1a4. B 1enom coaepxkanue yueOHOro
npeaMeTa  «XHUMHS» ~ JAHHOTO  YpPOBHA  H3y4Y€HUsS  OPHEHTHPOBAHO  Ha
(opmupoBaHre y OOYyYarOIIMXCSI MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHUMAHHUS
¢unocodckux uaed, Takux KakK: MaTEpUaIbHOE EIUHCTBO HEOPTaHUYECKOTO U
OpPraHMYECKOTO MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEUIECTB HX COCTaBOM M
CTPOEHUEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUN NYTEM OSKCHEpPUMEHTa H
pelieHus] MPOTUBOPEYMH MEXIYy HOBBIMU (aKTaMH U TEOPETUUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUH SKOJIOTMYECKUX MpoOseM, a
Takke NpodJieM cOepekeHUsl YHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUI U MaTEPUAJIOB.

B nmyaHe pemeHus 3anady  BOCHOUTAHUS, PAa3BUTUS M COLUAIU3ALMU
oOy4Jaronmxcsit MPUHATBIE NPOrpPaMMOM MO XMMHHM MOAXOABl K OIPEAEIICHUIO
COJEp)KaHUsl M TMOCTPOCHMSI IMpeaMeTa MpPeayCMaTpUBalOT (OPMUPOBaHUE
YHHUBEpPCAJIbHBIX Y4YEOHBIX JEMCTBHH, uUMEIOIMX 0a30BOo€ 3HAUEHUE IS
pa3IMYHBIX BHUAOB JCSATENbHOCTU: pELIEHUs MpoOsieM, TOHCKa, aHalu3a |
00paboTKK nH(pOpMAaIK, HEOOXOAUMBIX ISl TPUOOPETEHHS OMbITA MPAKTUYECKOM
M HCCIIEIOBATEIbCKON NEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B TO3HAHUU
XUMHH.

B mnpaktuke npenoaaBaHMs XMMHMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus, MpU ONPEICICHUN
collepKaTeIbHOM XapaKTEPUCTUKU IeJe M3ydeHUs MpeaMeTa HamlpaBICHUEM
MEPBOCTENEHHOW 3HAYUMOCTH TPAJUIMOHHO NpU3HAETCA (HOpMHpOBaHHE OCHOB
XUMHUYECKON HAayKd KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIBbHOCTH YEJIOBEKAa M KAaK OJHOIO W3 KOMIOHEHTOB MHUPOBOM KynbTyphl. C
METOIMYECKOM TOYKHU 3pPEHUsl TAaKOW MOAXOJA K ONPEIETICHHIO Lelell H3ydeHHs
peIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO TaHHOW TOYKE 3pEHUs IJIABHBIMM LIEIAMH HM3y4YEHHUs IpEeaAMETa
«Xumus» Ha 6a3o0BoM yposae (10 —11 ki1.) sSBISIIOTCSL:

e (QopMupoBaHue CHCTEeMBl XHMHYCCKMX 3HAHMA KaK  BaKHEHIICH
COCTAaBJIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MHpA, B OCHOBE KOTOPOMU
JeKaT KIIOYeBbIe MOHATUA, (yHAaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE SI3bIKa HAYKH, YCBOCHHE M TNMOHUMAHHE CYIIHOCTH JIOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHUE C HCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmHpoBaHHE U pa3BUTHE MPEACTABICHUN O HayYHBIX METOAaX MO3HAHUSA
BELIECTB M XUMHUYECKHUX PpEaKIMi, HEOOXOAMMBIX HJisi MPUOOPETEHHUS
YMEHUH OpUEHTHUPOBAThCA B MHUPE BEUIECTB M XHWMHUYECKHUX SIBJICHHM,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUI U CLIOCOOOB AESTEIBHOCTH, CBA3aHHBIX C HAOIIOAECHUEM U
OOBSICHEHMEM XHMHUYECKOTO JKCHEPUMEHTa, COOIIOJICHUEM  IpaBUIl
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsay ¢ atuM, copeprkaTenbHas XapaKTepUCTUKA LENel U 3a7a4 U3y4eHHUs
MpeAMETa B IporpaMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oobmero oopazoBanus. CeronHs B
OpEroJaBaHUM XUMUM B OOJbIIEH  CTENEeHHM OTHAETCS  IPEaNOuYTEHHE
IPAaKTUYECKON KOMIIOHEHTE COJepKaHus OOydeHHUs, OpPUEHTHPOBAaHHOMW Ha
MOATOTOBKY BBITYCKHMKA OOLIC00pa30BATENbHON OpraHU3alllK, BIAJCIOIIETO HE
HaOOpoM 3HaHWH, a (YHKIIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMu U
YMEHUSAMH aKTHBHOTO IOJIYYEHHUS! 3HAHUN W NPUMEHEHUs UX B PEAIbHOM JKU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a]1ay.

B cCBf3M ¢ 3TUM Mpu H3yYEHUU MpeaMeTa «XUMHUSD» JTOMUHHUPYIOIIEe
3HaYE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4H, KaK:

ajanTanus 0O0y4arolMXCsl K YCJIOBHUSIM JMHAMUYHO Pa3BUBAIOMIETOCS MUPA,
(opMUpOBaHHE  HUHTEIUIEKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY NPUHSATUIO IPaMOTHBIX
pEelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHHUEM;

dopMupoBaHue 'y OOydyarolIUMXCsl  KIIOUEBBIX HAaBBIKOB  (KIIHOYEBBIX
KOMIETEHIIUI), UMEIONIMX YHUBEPCAJIBbHOE 3HAUYE€HHUE [UIsl PAa3IMYHBIX BHUIOB
JeSATEILHOCTH: PENIeHHs MpobJieM, MoucKa, aHaau3a u o0paboTku mHbOpMaInH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHsS OMbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B I[IO3HAHMM XHUMHH, a TaKXe JUIsl OLEHKH C TO3HIHH
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUSA BEIIECTB U XMMHYECKHUX
IIPOLIECCOB HAa OPraHU3M Y€JI0BEKA U IPUPOIHYIO CPENY;



pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, MHTEIJICKTyaJbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUaroIuMXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAaHUA 0 XUMHUHU B COOTBETCTBHUHU C )KM3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsl IIOMCKA U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COJIEP KAHNUS;

¢dbopMupOBaHUE U pa3BUTHE y OOYUAIOIINXCS ACCOIIMATUBHOTO U JIOTHUYECKOTO
MBIIUICHHS], HA0II01aTEeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, NpPU IUIAHUPOBAHWU U MPOBEACHUU XHMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOexAEHHOCTH B T'yMAaHHUCTHYECKOM
HAIMpPABJIEHHOCTH XWMHUHU, €€ BaXHOH POJU B PEIICHUU IIOOATBHBIX MpoOIeM
PalMOHAIBHOIO MPUPOAOIOIIB30BaHNUs, TOMOIHEHNUS SHEPTETUUECKUX PECYPCOB U
COXPAHEHHUS NPUPOJHOTO PABHOBECHUS, OCO3HAHMS HEOOXOIMMOCTH OEpEeKHOTrOo
OTHOIIEHUS K HPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKXKE MPUOOPETEHHUs OIbITa
WCIIONIb30BAaHUs TONYYCHHBIX 3HAHWUW JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOwiero oOpa3oBaHUS MPEAMET «XUMUS)
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeaMeTHONW obnacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETHI.

OO111ee 4ynco 4acoB, OTBEIEHHBIX I U3yYEHUS XUMHH, HA 0a30BOM YpOBHE
cpeaHero oOuiero oOpazoBanus, cocranisieT 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COIEPKAHUE OBYYEHMUSA
10 KJTACC
OPTAHUYECKASA XUMMUSA

Teoperuyeckne 0CHOBbI OPraHUYeCKOM XMMUH

[IpenMer OpraHM4ecKOM XUMHUHN: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
[IOJIyYCHUM HOBBIX BELIECTB U MaTEepUAIOB. TeopHsl CTPOCHUS OpPraHUYECKUX
coenquHeHuit A. M. BytnepoBa, e€ ocHOBHbIE NOJI0)keHUsA. CTPYKTYypHBIE (hOPMYJIbI
OpPraHMYECKMX BemecTB. l'omosorus, wusomepuss. XHMHUYECKas CBI3b B
OPTraHUYECKUX COCIUHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kiaaccu(puUKauuu OopraHudeckux BemlecTB. HoMeHkmarypa
OpraHMYECKUX COCAUHEHMH (CUCTeMaThyecKas) U TpUBHUAJIbHbIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENECH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIEPUMEHTAJIBHBIE METOAbl M3YYEHHMS BEIIECTB M MX NPEBPAILCHUMN:
O3HaKOMJIEHHE C 00Opa3llaMyd OpraHMYeCKHX BEIECTB U MaTepHajllaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHMYECKHMX BEILECTB, HAOIIOJEHUE WU
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB M0 MPEBPALIEHNUIO OPTAHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJiaBjieHUEe, OOyTrIMBaHUE U TOPEHUE).

Yruaesoaopoasl

ATNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psax. Meran u 3TaH —
OpOCTEeHIlINe MNPEACTaBUTENN AJKAHOB: (U3NYECKME M XUMHUYECKHE CBOICTBa
(peakuuu 3aMeuIeHus] M TOpEHHUsA), HaXOXKACHHE B MPHUPOJAE, MOIYyYEHUE M
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKAN PAA. DTHIEH U MPONUIEH —
OpocTeiIline NpPEeACTaBUTENN AaJKEHOB: (U3MYECKUE M XUMHYECKHE CBOMICTBa
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMUS, THApPATAlWH, OKHUCIECHHS U
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 m metunOyraauen-1,3: crpoeHue, BaKHEWUIINE
XUMHUYECKHUE CBOWCTBa (peakuusi nonumepusanuu). llomydyeHne cHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM psall. ALETHIIEH
— TMPOCTEHIIMIA TpPenCcTaBUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (Qu3nyYecKue u
XUMHUYECKUE CBOMCTBA (pEaKIUU TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, THIpATalUH,
rOpEHUs), NOJyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocras, cTpoeHue, (pu3nUecKkHMe W XUMHUYECKHUE CBOWMCTBA
(peakuuu rajaoreHupoBaHUs U HUTPOBAHMS), MOJYUYEHHE U NPUMEHEHHue. 1omyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue — ceoucmea  (peaxkyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), NOJYy4YeHue u npumeHneHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBS3b MEXIy YIVIEBOJOPOJAMHU, MPUHALICKANUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YTIEBOAOPOIOB. IIpupoaHbIi ra3 W NOMYyTHBIE
HedTanbie Ta3pl. Hedth u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HePTH:
MEPErOHKa, KPEKUHI (TepMHYECKHM, KaTaaUuTH4eCKui), mnupoiu3. I[IpomykTel
nepepaboOTKu HEPTH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb U NPOAYKTHI €r0 MepepadoOTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHHMS BEIIECTB W MX INPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ oOpasllaMH IUJIaCTMAcC, KAay4yKOB M PE3UHBI, KOJUICKLIUU
«Hedpts» u  «Yromp», MOAENMpPOBAHHWE  MOJEKYJI  YTIJIEBOJOPOIOB |
raJlOreHONPON3BOIHBIX, MPOBEICHNE MPAKTUYCCKOW PaOOThI: MOJyUYEeHUE STUIICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacuérnpie 3agaun.

Bbluncnenuss 1mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucaopoacoaepxamue oprannyeckue CoeIHHEHUs!

[IpenenbHblE OOHOATOMHBIE CHUPTHL. METaHOA © 3TAHOJ: CTPOEHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (pEakUMH C AaKTUBHBIMH METaJUIAMH,
raJIor€HOBOJIOPO/IAMHU, TOpPEHHE), MpUMEHEHHE. BoIoponHbIE CBS3M MEXKITY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHNU3M YeJIOBEKa.

MHoOroaromMHble  CIUPTBL. OJTWJIEHIVIMKOIb MW  [JIMUEPUH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWUCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupThbl). [leiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@deHOol: CTPOCHHE MOJICKYJbl, (U3WYECKHME U XUMHUYECKHE CBOWCTBA.
ToxcuunocTtsb denona. [Ilpumenenne denona.

Anpnerunpl U Kemowvl. DOpManbAETHI, ALETAIBACTHA:  CTPOCHHE,
(¢u3nueckue U XMMHUYECKUE CBOMCTBA (peakUUU OKUCIEHUS U BOCCTAHOBIJICHMS,
KaueCTBEHHbIE PEAKLIUU), IOJyYeHHE U IPUMEHEHHUE.

ONHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KUCIOTHl. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHe, (pU3MUecKrue U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue /Uil Kjacca KUCIOT, peakius dTEpUPUKALNN), TOTYyYEeHUE U TPUMEHEHUE.
CreapuHoBasi M OJIEMHOBAs KHUCJIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEe ACHCTBHE.

Crnoxuble 3QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buongorunueckas
POJIb )KHPOB.



YrneBompl:  cocTtaB, Kiaccupukanus ~— YrIeBoJoOB  (MOHO-, JH- W
nosmcaxapubl). ['roko3a — mpocTemuii MOHOCcaxapu: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe M XHUMHYECKHE CBOWCTBa (B3aMMOJIECUCTBHE C
rugapokcugom meau(ll), okuciaenne amMMHMadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HaXOXKJIEHUE B MPHUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTO3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnonno3a kak npupoassie noauMmepsl. CTpoeHHe Kpaxmania U
neunonio3bl.  du3nueckue M XMUMHYECKHE CBOMCTBA Kpaxmaina (THApOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEIIECTB U UX MPEBPAIlCHUIA:
MpOBeJCHNE, HAOMIOIEHUE M OMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAYECTBEHHBIE PEAKIIMH OJAHOATOMHBIX CIHUPTOB (OKUCJICHHE STaHOJa
okcuaoM Mmenu(ll)), MHOroaTroMHBIX CHHUPTOB (B3aUMOJAEHUCTBHUE TIJIMLEPUHA C
runpokcuiom meau(ll)), anpaernioB (OKMCIEeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom memu(ll), B3auMojelcTBHE KpaxMmalia € HOJIOM),
MIPOBEJICHUE MMPAKTUIECKON pabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KHCIIOTHI.

Pacuérnpie 3agaun.

Bbruncnenuss mo ypaBHEHHMIO XUMHYECKOW peakmuu (Macchl, 00bEMa,
KOJIMUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO0 HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTcoiepKalie OpraHnyecKue COeIMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHUYecKue coenuHeHus. duznueckre
U XMMHUYECKHE CBOMCTBAa aMHUHOKHCIOT (Ha MpUMepe INMLKHA). buomormyeckoe
3HaY€HUe aMMHOKUCIOT. [lenTupl.

benku kak mOpuUpOIHBIE BBICOKOMOJEKYJSApPHBIE coequHeHus. llepBuuHasi,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBAa OEJIKOB:
THIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakliy Ha OeJKu.

OKClepUMEHTAIbHBIE METOJbl M3y4Y€HHUS BEIIECTB W MX MPEeBpalLEHUil:
HaOJII0/ICHNE U OMKCAHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEJKOB IMpU
HarpeBaHuH, [IBETHHIE PEeaKIUU OCIKOB.

BbicokoMoJieKyJIsipHbIe COeNHEHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISPHBIX COCIUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINN, CPEIHSS MOJIEKYJISIpHAS
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCIUHEHHH —
MOJTUMEPU3AIIHS U TTOJTMKOHACHCAIINS.

DKCTepUMEHTAIbHBIE METOJbl HM3yUEHHUs BEIIeCTB M WX TPEBpAIICHUN:
O3HaKOMJIEHHE ¢ 0o0pa3laMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIacTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3zanust MexXnpeaMETHBIX CBA3€H IPY N3yYEHUN OPTaHNMYECKON XUMUHU B
10 kjmacce OCyHmIECTBIISIETCSI 4Yepe3 MCIOJIb30BaHHE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX MOHSITHHA, TaK W TOHSATHH, SBISIOMIMXCS CUCTEMHBIMHU IS OTAEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHITHS: SABJICHUE, HAYYHbIN (DaKT, THIOTE3a,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiIacCHUUKAIMA, EPHOTUIHOCTh, HAOIOIEHHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHUE.

®dusuka: MaTepus, DSHEpPrus, Macca, aToM, DJIEKTPOH, MOJIEKYIa,
SHEPreTUUECKUA YPOBEHb, BEIIECTBO, TENO, OOBEM, AarperarTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocgepa, oOMEH BEUIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIC BellecTBa (OENKH, YITEBOABI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPOAbI, OJIE3HbIE UCKOMAeMbl€, TOILIUBO,
PECYPCBL.

TexHonorusa: NHUIIEBbIE NPOAYKThI, OCHOBBI PAaIlMOHAIBHOIO IHTAHMS,
MOIOIIME CPENICTBA, JIEKAPCTBEHHBIE 1 KOCMETUYECKUE NPenaparhbl, MaTepuassl 13
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI XUMMH

XUMUYECKHil 3JeMeHT. AToM. Sapo aroma, HU30TONBI. DJIEKTPOHHAs
000JI0YKa. DHEPreTHUeCKue YpOBHH, TIOJYPOBHU. ATOMHBIC opOuTtanw, s-, p-, d-
sneMeHThl. OCOOEHHOCTH pacHpeesieHUs] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepunonnueckuii 3axkoH U llepuoguueckas cUCTEMAa XUMHYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b mepHOIAYECKOro 3akoHa U Ileproanyeckoil CHCTEMBI
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOWCTB XUMHUYECKUX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX W CIIOXKHBIX BEIIECTB IO TpynnaM M Tepuoaam.
3HaYEHHE NEPUOJNYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYEcKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KoBaJICHTHasi HEMOJSIpHAs U TOJSIpHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XHUMHYECKOHW CBsi3M (OOMEHHBIAW U  JIOHOPHO-
akienTopHelii). BomoponHas cBsa3b. BalleHTHOCTh. DIEKTpOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHMs.  3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOKCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

Ilonatne o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEAMHEHNN. Howmenxknatypa
HEOPraHMYECKUX BeElIecTB. ['eHeTnueckass CBSI3b HEOPraHMYECKHUX BEIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaM.

Xumuueckas — peakuus. Krnaccupukanumss  XUMHUYECKUX  peakiuid B
HEOPraHMYECKOM M OpPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS SJHEPTUN IPU XUMUYECKUX PEAKLIMIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3NuYHbIX (hakTopoB. OOpaTuMble
peakuuu. XuMHUUecKoe paBHOBecue. MakTOppl, BIKAIOIIME HAa COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

OnexTponutryeckas quccounanus. CuiapHble U cinadble ayekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCIIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHCIIATENTEHO-BOCCTAHOBUTENBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEIIECTB WU HUX MPEBPAILCHUMN:
nemMoHcTpauus Taomun «llepuoanueckas cucrema xumuueckux anemeHTtos 1. M.
MeHnneneeBa», U3ydeHHE MOJIENEH KPUCTAJUIMYECKUX PEIIETOK, HAONIOACHUE U
ONKCaHuE JEMOHCTPAIIMOHHBIX U JIa0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUAA
BOJOPOJa B PUCYTCTBUU KaTAJIM3aTOPA, OIPEICICHUE CPEbl PACTBOPOB BEILECTB
C TOMOLIBI0 YHUBEPCAIBHOTO HMHAMKATOpPA, pPEAKIUM HOHHOrO0 OOMEHa),
MIPOBEICHHE MPAKTUUYECKON paboThl «BiusHue paznuuHbix (PaKTOpoOB HA CKOPOCTh
XUMHUYECKOU peakium».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUAM XHUMHYECKHX pPEakluil, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACUETHI C MCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuueckasi xummus

Hemerannel. Ilonoxkenne HemetauioB B llepuoamyeckor  cucrteme
xuMuueckux sneMmeHtoB [[. M. MenzaeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
du3znyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (Ha MpuUMeEpe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXXHEHIIIMX HEMETA/UIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W UX  COCAMHEHWH  (OKCHJOB,
KHUCIIOPOACOIEPKAIUX KUCTIOT, BOJOPOJHBIX COSIUHEHUN ).

[IprmeHeHnEe BAXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUU.



Meramnel. 1lonoxenne meramnos B [lepuoanyeckon cucTeMe XMMHUYECKUX
sanemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mue ¢gusndyeckue cBoiictBa MeTayyioB. CriiaBbl METaJIOB.
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUN METAJIIIOB.

XUMUYECKHE CBOMCTBA Ba)KHEWINMX METAUIOB (HATpUM, KallMid, KalbLIH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OOmue cnocoObl MonyyeHuss MeTauioB. lIpuMmeHeHne MeTamioB B ObITY U
TEXHHKE.

OKCIIEPUMEHTAIBHBIE METOJbl H3y4Y€HHUs BELIECTB M HUX IPEBpalICHUM:
U3y4yeHue KoyuieKuun «MeTtamibl U CIUIaBbl», OOpa3lOB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]a4, HAOJIOJACHHE M OINHUCAaHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCUAA ATIOMUHHUS C PacTBOPaMU
KUCJIOT U ILEJI0Y€eH, KaueCTBEHHbIE PEAKIIMN Ha KATUOHBI METAJIJIOB).

Pacuérnpie 3agaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM OObEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKIMM BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOJAYKTOB PEaKLUHU, €CIU OJHO
13 BELIECTB UMEET ITPUMECH.

XuMHUSA U )KU3Hb

Ponb xumMun B 00€CHEUEHHH 3KOJIOTMYECKOW, SHEPreTHUECKOW M MHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeOUUUHBL. [IOHATHE O Hay4YHBIX METOAAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[TpencraBiaenuss 00 oOOmMX HAy4YHBIX [PUHIMUNAX MPOMBIIUIEHHOTO
NOJIYYEHUS BAXKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIIOB: BAXKHEUIIME CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa,
MaTEepUANIbl I AJIEKTPOHUKH, HAHOMATEPHUAIIBI, OPraHUYECKHUE U MUHEPAIBHBIC
yaoOpeHusl.

XAMHSL W 370pOBBE 4YEJIOBEKA: MpPaBWIA MCIOJb30BAHMS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO MCMOIb30BaHUs MpPEnapaToB ObITOBON XMMHU
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzanust  MEXNpeaMETHBIX  CBsi3ed TMpU  HM3y4YCHHH  OOIIed u
HEOpraHn4ecKor xumuu B 11 Kiracce oCyIecTBIs€TCA Yepe3 HCIOIb30BAHUE KaK
OoOLIMX €CTeCTBEHHO-HAYYHbIX [MOHSATUH, TaK ¢ TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHATHA: HAay4HbIA (DaKT, TMIOTE3a, 3aKOH,
TEOpHUsl, aHalM3, CHUHTE3, KiacCUpUKalMs, NEPUOJUYHOCTh, HAOIIOJECHUE,
JKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®dusuka: MaTepusi, SHEPTUsl, Macca, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paJ0aKTUBHOCTh, MOJIEKYJIa, YHEPIeTUUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBa, (PU3UUECKUE BEIMYUHBI U €AMHHUIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorus: kneTka, OpraHusM, -JKocucTeMa, Ouocdepa, MaKpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HbIE MCKOMAeMble, TOTLTUBO,
pecypchl.

TexHonorus:: XUMU4eckass MPOMBIIIJICHHOCTb, METAJLTYPrusi, IPOU3BOJICTBO
CTPOUTENBHBIX MAaTepHUajoB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHIICBAs
MPOMBINIJICHHOCTh,  (hapMalleBTHUECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTtoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AJIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS
OoOyJaronMMucs TPOrpaMM CpPEIHETro o00mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HayuHo-mMeTonauuecko OCHOBOWM ISt
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CPEIHEro OOIIETro
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCcTBUM € CHCTEMHO-AEATEILHOCTHBIM TMOJAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI TpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIIUMHCS POCCHUHUCKOM TPaKJIAHCKONW HWJISHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHUIO;

HaJIMuyue MOTUBAILIMH K O0yUCHHUIO;

1[eJICHANPABJICHHOE PA3BUTUE BHYTPEHHUX YOEKIECHUM JTMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolMUXCS PYKOBOJCTBOBAThCA B CBOEH
NEATEIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTaHOBKaMH, MPUCYLIMMH LIEJIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS SKOJOTMYECKON KYJIbTYpPhl U CHOCOOHOCTHU CTaBUTH
L[N U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHHUS NpeaAMeTa «XHUMHUS» JOCTUTAOTCS B
€IMHCTBE YYEOHOW U BOCIHTATEIBHON JIEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HUAeallaMd POCCHUMCKOr0 TIpakJIaHCKOro OOIlIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  MpaBUJaMUd  TOBEACHUS,  CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
oOydJaronuxcs.

JInyHOCTHBIE PE3ydbTaThl OCBOCHUS TMpeaMera «XHUMUsS» OTpa)karoT
c(OPMHUPOBAHHOCTh ONBITA IIO3HABATEIIBHOW U MPAKTUYECKOW JEATETbHOCTH
00yyJaroImuXxcsl Mo peaau3aluy NPUHITHIX B 0OIIECTBE 1IEHHOCTEW, B TOM YHCIIC B
YacTH:

1) rpaskIaHCKOr0 BOCIIMTAHUSA '

OCO3HAHHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEACTaBICHUS] O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3JAAHHUH
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENBHBIX 33]1a4, BHIOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHATIN3€ Pa3InYHbIX BUIOB YUYEOHOH 1eATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

[IEHHOCTHOTO OTHOUIIEHUSI K HCTOPUYECKOMY U HAay4HOMY HAaCIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B O0JIACTH TEOPUU U MPAKTHUYECKOTO
NPUMEHEHUS XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHUXKEHUS HAYKU €CTh PE3yJbTar
JUINTEJIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MTOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeCa M TO3HABAaTEIbHBIX MOTHUBOB B MOJYYEHHH H IOCIEAYIOLEM
aHaJin3e MHPOpPMAIMU O MEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHOM
XMW,

3) AyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [IOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMH,
Y NPUHUMATh OCO3HAHHBIEC PELIEHUS, OPUECHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHUE M IOCTYNKU CBOMX TOBApPUIIEH C
MO3ULIMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUU ITHX
MOCTYIIKOB;

4) ¢popMupoOBaHNS KYJIHTYPHI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 310poBOro U Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coONto/IeHUsT TpaBui O€30MacCHOr0 OOpalleHusi C BELIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

NOHUMAHUSl LEHHOCTH TpaBWI HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYaLUsIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCJEACTBUNA M HEMPUATUS BPEAHBIX MPUBBIUEK (yHnoTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEA0BATEIbCKOM
JeSTEbHOCTH, OOIINECTBEHHO TOJIE3HOM, TBOPUECKOW W  JPYTrUX  BHJAX
NeSTeNIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B pEUICHUM MPAKTHUUYECKUX 3ajad
COITMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY HM3YYEHHIO Mpodeccuil pa3muyHoOro poaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN N0 XUMUHU;

yBaXKEHUSI K TPYIY, JIOASM Tpyla U pe3yJibTaraM TPYAOBOU JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHUIYAJILHOM  TpaeKTOPUU

oOpasoBanusi, Oyaymield MpoPeccuu W peanmu3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C yY€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMUU, MHTEPECOB U
noTpedHOCTEH 001IeCTBRA;

6) 3K0JI0rHYeCKOTr0 BOCTIUTAHMS:

HKOJIOTHYECKHU II€JIECO00pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;

NOHUMAHUSI TJIOOAJIBHOIO XapakTepa 3KOJIOTMYECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHXKCHUM XUMUU IS
peLIEHUs BOIPOCOB PAllMOHAIIBHOTO TPUPOOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, TMPUHOCAIIMX Bpel OKpYKarouien
MPUPOJHON Cpelle, YMEHUSI MPOTHO3UPOBATh HEOIArONpPHUATHBIE 3KOJOTHYECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICUCTBUM U MPEIOTBPAIAT UX;

HaJIM4Yusl Pa3BUTOTO 3KOJIOTUYECKOTO MBIILICHUS, 3KOJIOTUYECKOU KYJIbTYPBbI,
OmbITa NEeATENbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCA MMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COIMATIBHOMN
MPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO TMPOTHUBOCTOATH HJACOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CcHenUUKA XUMUU KaK HayKd, OCO3HaHHs €€ poJiu B
(GbopMHpPOBAHMY PANMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJI0CTHOTO
IpeCTaBlIeHUs 00 OKpYKaloleM MHUPE KaK O €AMHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH TMPoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI,;

yOeXKIEHHOCTH B  OCO0OM 3HAYMMOCTH XUMHUU Ui COBPEMEHHOU
UMBWIN3aLUA: B €€ TyMaHUCTHUYECKONW HANpaBICHHOCTH W BaXXHOW pOJU B
CO3/IJaHUU HOBOMW 0a3bl MaTEPUAILHON KYJIbTYPBhI, PEIICHUH TIO0ATBHBIX MPOOIIeM
YCTOWUYHMBOT'O Pa3BUTHUSL YEJIOBEUECTBA — ChIPHEBOW, DHEPreTUUECKOW, MUIIEBON U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIULIUHBI, OOECIIEUEHUU YCIOBHUI
YCHEIIHOIO0 TPpyJa M DKOJOTMYECKHM KOMGMOPTHOW IKU3HM KaXKIOTO 4YIIeHA
00I11eCTBa;

€CTEeCTBEHHO-HAyYHOW TPAMOTHOCTU: TIOHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCMHOJb3YyEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BATh



MoJTydyaeMble 3HAHMS IS aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOIIero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUI, YMEHHS 1eTIaTh 0OOCHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE HAay4HbIX ()aKTOB ¥ UMEIOIMXCA JAHHBIX C MEJIbI0 MOJYYCHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENTFHO HCIOb30BaTh XWMUYECKUE 3HAHUS JUIS
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM JIESITENbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTH K  HENpPEphIBHOMY OOpa3OBaHHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH MO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJAa B Pa3iIu4HBIX cdepax MmpodeccrnoHambHOMI
JeSITETLHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHSI YICOHOTO MpeamMeTa « XUMHs» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HauuMble  JUIi  (OPMHUPOBAHMS ~ MHUPOBO33PEHHUS  00YyYaroluXcs
MEXIUCITUTUTMHAPHBIE (MEXMPEIMETHBIC) OOIeHAYYHBIC TIOHATHS, OTPa)KaroIHe
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa W CHEMU(UKY METOJOB TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, DHEPTHUs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHBIM (aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIe0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaIbHBIC y4eOHBbIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHMOHATBHOM
I'PaMOTHOCTH M COIIMAJIbHOM KOMITIETEHLUN 00y4aroluXcs;
CIIOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOCHHbIE

MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAJIbHBIE Y4YEOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeagMeTHbIE pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCAJIbHBIMU
y49eOHBIMM  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH UM  PETYJISATHUBHBIMHU
JICUCTBUSIMH.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HABaTeJbHbIMH
JefiCTBUSIMU:

1) 6a30BbI€e JIOTHYECKHE [eHCTBHA:

CaMOCTOSITeTIbHO  (popMynupoBaTh U aKTyaJu3upoBaTh  MpodIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JEATEIBHOCTH, 3aJaBasi IMapaMeTpPbl W KPUTECPHUM UX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;



WCIIOJb30BaTh MPU OCBOCHUU 3HAHUW TMPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICTISATh XapaKTepHbIE NMPU3HAKW TMOHSATUM U yCTAHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE TOHIATHS 1Jisi OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPHH I KIACCU(PUKANMKM BEHIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3M MEXAY HU3YyYa€MbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE paCCYXJeHUA (MHAYKTHBHBIC, JEIyKTUBHBIEC, TIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PaccMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOLECCE MMO3HAHMUS, UCMOJIb3YEMbIE B XUMUH CUMBOJINYECKUE
(3HaKOBBIE) MOJIECINIU, TPEOOPA30BLIBATH MOJICIbHBIC MPECTABICHUS — XUMHUYECKUI
3HaK (CMMBOJI) DJJE€MEHTa, XuMHuueckas ¢GopMmysa, YpaBHEHHE XUMUYECKON
peakiuyu — MpU pEHICHUH YYEOHBIX MO3HABATEIBHBIX M TMPAKTUYECKUX 3ajady,
MPUMEHSTh HAa3BaHHBIC MOJICTbHbBIC MIPEJCTABICHUS JJISI BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a30BbIe HCCIe0BATEIbCKHE AeCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB M XUMHUYECKUX
peaKuuii;

bopMyIMpOBaThH 1EJIU U 33]]a4H UCCIIEIOBAHMUS, UCIIOIb30BaTh MOCTABICHHBIC
U CaMOCTOATENIBHO C(OpMYIUpPOBAaHHBIE BOIPOCHI B KAue€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJisl (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS W  IMPOBEICHUS
YUYEHHUYECKHX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOI0/IaTh 32 XOJIOM
MpOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHUUECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
NEATEeIbHOCTU, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOUCKY METOJOB PEIIECHUS MPAKTUYECKUX 33/1a4, MPUMEHEHHUIO Pa3JIMYHbIX
METO/IOB TTO3HAHUS.

3) padora ¢ uHpopmanmeii:

OPUEHTUPOBATHCA B Pa3JIMUHBIX MCTOYHHUKAX HHGOpManuu (HaAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJEpkKaHUs, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh MH(POPMAIMIO PA3TUYHBIX BUIOB U (HopM
MPECTABIICHHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3jINYHbIE METOJbI MPH MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAMMOW IS BBIMIOJHEHUS YYEOHBIX 3aaad
OIpeAENEHHOrO TUIIA;

IpUOOpeTaTh OMBIT MCIOIb30BAaHUS HHPOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHMAJbHYIO  (OpMYy  IpeAcTaBiICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KauecTBE CpEACTBA HpH padoTe C
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpeaMeTHbe ((puznyeckue WU
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIONb30BaTh W MPeoOpa3oBBIBaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEICTBA
HaTJISTHOCTH.

Osgi1aieHne YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH e CTBUSMM:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYK/1aeMOil TeMbI B XOJIe Uajora u/uiu
IUCKYCCUM,  BBICKAa3bIBaTh  HJEH, (HOpPMyIHpOBaTH CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNPE3CHTALMEH pe3yNbTaTOB IO3HABATEIHHOU JAESATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBIIIOJIHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW pabOoThI 1O MCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluy y4eOHOIro MPOeKTa U (GOPMYIUPOBATH BHIBOJIbI
Mo pe3yiabTaTaM MPOBEAEHHBIX HCCIENOBAHUI MyTEM COTIACOBAaHUS TMO3UIIAN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OsgJ1ajieHNe YHUBEPCAJbHBIMH PEryJIsITHUBHBIMHU JI€HCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIISATh CBOIO IO3HABATEJIbHYIO
JesITeNIbHOCTh, Ompefensas e€ Lenu W 3aJauyd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblii aNropuT™M JEUCTBHI TpHU
BBIMIOJTHEHNH YYE€OHBIX W HCCJIENOBATENIbCKUX 3a/ad, BBIOMpATh HamOolee
¢ PexTuBHBIN €MOCO0 WX pEIIeHUS C y4E€TOM TMOJy4YeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH Ha OCHOBE CaMOaHaJIn3a
¥ CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATHBI

10 KITACC

[IpeameTHbie  pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMHSI»
OTPaXKaloT:

chOPMHUPOBAHHOCTh  MPEACTABICHHN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SABJICHUU



npuponabl, B (QOPMUPOBAHMU MBIIIICHUS W KyJAbTYpPHl JIMYHOCTH, €€
(YHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOANMOM IS PEIICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpeng;

BJIAJCHUE  CUCTEMOM  XMMHYECKMX  3HaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TMOHATHS (XUMHUYECKUMH 3JEMEHT, aToM, 3JIEKTPOHHAS
000J10YKa aTOMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XHMHUECKAs
CBA3b, CTPYKTypHast gopmyina (pa3BEépHyTas U COKpaniéHHasi), MOJb, MOJSpHAs
Macca, MOJIAPHBIM O00BEM, YIJIepOAHBIA CKeleT, (yHKIMOHAIbHAs TpyIIa,
paauKan, U30MepHUs, U30MEPbl, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBL,
KHCIIOPOJ, M a30TCOAEPKALLME COEIMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
opranndeckux BeniecTB A. M. byrnepoBa, 3aKkOH COXpaHEHUS MaccChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PDEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHWA O CBOWCTBAaX, COCTaBe, NOJYYEHUH U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMILIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHHMM BBISBJIATh XapaKTEpHbIE IPU3HAKU TOHSATHUM,
YCTaHABJIMBATh UX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS IIPU
OMMCAHUM COCTaBa, CTPOCHUSI M NMPEBPALICHUI OPraHUYECKUX COECANHEHU;

c()OPMHPOBAHHOCTh YMEHHMM HCIIOJIb30BATh XUMHUYECKYID CUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON)
(GopMysl OpraHMYECKMX BEUIECTB M YPaBHEHMM XUMHUYECKHX peakuui,
M3TOTABJIMBATh MOJEIHW MOJIEKYJ OPTraHWYECKHX BEIIECTB I WIUIOCTPALMU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIEKHOCTh H3YUYEHHBIX
OPraHMYECKUX BEUIECTB II0 HUX COCTaBy W CTPOCHHIO K OIPEACIEHHOMY
KJaccy/Tpynmne coeluHEeHu (yriaeBOJOpOAbI, KHCIOPOA U a30TCOJEpKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh WM Ha3BaHUA IO
cuctematuyeckoii HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBHAJIbHBIE
Ha3BaHUSl OTAEJIbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMWIICH, AalleTHUJIEH,
STUJICHTJIMKOJb, TJIMLEPHH, (eHon, (opManbaerui, aueTanbIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHSI OMNPENENISITh BHUAbl XUMHUYECKOH CBSA3U B
OpraHUYECKUX COCINHEHUAX (OJMHAPHBIE U KPATHBIE);



cOPMHPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPHH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa 1151 00bsiCHEHUSI 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHMH  XapaKTepus3oBaTh  COCTaB,  CTPOCHHE,
du3ndecKkue M XWMHYECKHE CBOMCTBA THUIUYHBIX TPEICTABUTENICH pPa3IMIHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATHJICH, MPOIUJICH, AllCTUJICH,
Oyramuen-1,3, mermnOyranuen-1,3, OCH30J, METaHOJ, 3TAHOJ, STUJICHTIIUKOJIb,
TIIALEepUH, (EHOJ, alleTalbAeTH], MypaBbUHAsE U YKCyCHasi KUCIOTHI, TIIOKO3a,
Kpaxmai, [eJII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), UJUTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKJYy HHMH YPaBHCHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUU C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOYHHUKHU YTIEBOJAOPOIHOTO
Chipbsi (HE(pTh, MPUPOJHBIM Ta3, yrojib), CHOCOOBI HUX TNEPEepadOTKU U
IPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUUN MPOBOJUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peaKkuu IO U3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

chOpMHUPOBAHHOCTh YMEHHM BIIaJIETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAy4YHOT'0 MO3HAHMUSI, UCIOJIb3YEMbIX B XMMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SIBJICHUHN (HAONIO/IeHHEe, U3MEPEHUE, YKCIIEPUMEHT, MOJICTUPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS [JIs MPUHATUS pEUICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMM U UX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIAThH MpaBuUia MOJb30BAHUSI XUMUYECKON
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TakKe MpaBuia oOpalleHus c
BEILIECTBAMU B COOTBETCTBUHU C UHCTPYKIIUSMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHPOBAHHOCTh yMEHUHW TUJIAHUPOBATH M  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (MPEBPAILICHUS] OPTaHUUYECKUX BEIIECTB MPU HArPEBaHUU, MTOJTYUYECHUE
ATUJIEHAa M U3YYEHHE €ro CBOMCTB, KauyeCTBEHHBIE pPEaKIMU OpPraHuYECKHUX
BEILIECTB, JCHATypalusi OCJKOB IMPU HArpeBaHWUM, IIBETHHIE peakinu OEJIKOB) B
COOTBETCTBHUM C TPaBWJIAMH TEXHUKH O€30MaCHOCTH TMpU OOpaIieHHH C
BEIIECTBAMU H JIAOOPATOPHBIM 00OPYIOBAaHUEM, TMPEACTABIATh PE3yJIbTAThI
XUMHUYECKOTO DKCIIepMMEHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMpPOBaATh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOIYy4aeMyK0 U3 pPa3HbIX HMCTOYHUKOB (CpeIcTBa MacCOBOM
uHdopmaruu, UaTepHer u qpyrux);



chOpPMHPOBAHHOCT,  YMEHHH  COOMIOAATh  MpaBWiIa  OKOJOTUYECKH
IEJIECO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOW JCATENHHOCTH B IEJAX
COXpaHEHUs CBOETO 3J0pPOBbS M OKpYKAIOUIEH MPUPOIHOM Cpebl, OCO3HABATH
OMAacCHOCTb BO3JIEUCTBHUS Ha >KUBbIE OPraHU3MBI OMPENEIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHUMAas cMbich mnokazatens [IJIK, mosicHITh Ha mpumepax CrocoObl
YMEHBINICHUS W TIPEIOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa,

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMEHHE
OPUMEHSATh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYCCKUX SIBJICHUI;

JUIS CJENbIX M ClIa0OBUASIIMX OOydYalomUXCs: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cUcTeMy oOo3HaueHuid JI. bpaiins mis 3amucu XUMUYeCKUX

dbopmy.
11 KUIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOmass M HeopraHuyeckas
XUMUS OTPaKkaroT:

chOpPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHUYECKOHW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpa, POJM XUMUUA B TO3HAHUM SIBICHUI
npupoAbl, B  (QPOPMUPOBAHUU MBIIUICHUS U  KYJIbTYpbl JUYHOCTH, €&
GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUS MPAKTUYECKUX 3a/1a4
M JKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 370pPOBbIO U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYECKHUN 3JIEMEHT, aToM, HM30Tom, S-, pP-, O-
ANIEKTPOHHBIE OpPOUTAIM AaTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIAPHBIM O0O0BEM,
BAJICHTHOCTb, 2JIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHHS, XUMUYECKAsl CBSI3b
(KoBaJIeHTHas!, MOHHAsI, METAJUTMYECKAsl, BOJOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl ~ XMMHYECKUX  PEAKIUH, pPacTBOP, DJJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJUTUYECKAS] JTUCCOLMALNS, OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON peakiuyd, XUMHUYECKOE PaBHOBECHE); TEOPHUH U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON NHcconuanuu, nepuoanyeckuid 3akon JI. M. Menpaeneena,
3aKOH COXPaHEHMsI MacChl BEIIECTB, 3aKOH COXPaHEHHUs W MPEBpAIlCHUs YHEPTUU
MpU XUMHUYECKUX PEAKLUSX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIekKalMe B OCHOBE MOHUMAHUSI NMPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (DAKTOIOTHYECKUE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJTY4YEeHUH U OE301IaCHOM HCIOJIB30BaHUU BAXKHEHIIIMX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU TOHSATHI,
YCTaHABJIMBAaTh MX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIHUE IOHSITHSA IIPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

c()OPMUPOBAHHOCTb YMEHHMI HCIIOJIb30BATh XMMHMUYECKYI) CHMBOJIUKY IS
coctaBlieHUs (OpPMyJI BEIIECTB W YPaBHEHMH XUMHYECKHX  PEaKIui,
cucrtematuyeckyto HomeHknaTypy (IUPAC) u TpuBnaibHble HaA3BaHMS OTAEIIBHBIX
HEOPraHWYEeCKUX BELIECTB (yrapHblii ras, yrieKHCIbIA TIa3, aMMUaK, raméHas
U3BECTb, HETAUIEHAs! U3BECTh, IUTHhEBAsA COJA, IUPUT U JIPYTHE);

c(pOPMUPOBAHHOCTh YMEHUI ONPENEIATh BaJEHTHOCTh U CTENIEHb OKUCICHHUS
XUMHUYECKUX IEMEHTOB B COCIMHEHMSX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKAs, BOJOPOAHAS) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOI'O BEIIECTBA (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAs, METAJUIMUECKas), XapaKTep Cpellbl B BOAHBIX PAacTBOpax HEOPraHUYECKUX
COCIUHCHU;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEHIECTB IO HMX COCTAaBy K ONPEIEIEHHOMY Kiaccy/rpymnme
COEIMHEHHI (TPOCThIE BELIECTBA — METAJUIBI U HEMETAJUIbl, OKCU/IbI, OCHOBaHUS,
KUCJIOThI, aM(OTEpHBIE TUAPOKCUABI, COIH);

Cc(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI NEPUOANUECKOrO 3akoHa /.
N. MenneneeBa U IEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTb 3JEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHMX 3JeMeHTOB 1—4 mnepuonos Ilepmonuueckoi CHCTEMBI
xumuueckux smemMeHToB [I. M. MenpgeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «OHEPreTHUYECKUE YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUUYECKUX JJIEMEHTOB U MX COCAUHEHUN
110 nepuoaaM u rpynnam Ileprnoanueckon CucTeMbl XUMUYECKUX di1eMeHToB 1. U.
Menpeneena;

cOPMHPOBAHHOCTh ~YMEHHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIKE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBS3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMH C IMIOMOUIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCHU(PHUIMPOBATh XUMUYECKUE PEAKLIUU 10
pa3IMYHBIM IpPU3HAKAM (YHUCIYy W COCTaBy PEArupyrolluX BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHUIO CTENEHEeH OKUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

C(OPMUPOBAHHOCTh YMEHHMM COCTABIIATH YpPaBHEHUS PEAKUUN pPa3IUYHBIX
THUIIOB, TIOJTHBIE M COKPAILIEHHBIE YPaBHEHUS peaklUUii HOHHOTO 0OMEeHa, yUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLUU UAYT 1O KOHIIA,;



cOPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIUHU, MOATBEPKIAOIINE
KQUeCTBEHHBIA COCTAB PA3JIMUYHBIX HEOPraHMYECKUX BEIIECTB, pPAaCMO3HABATH
OTMBITHBIM MYTEM HOHBI, PUCYTCTBYIOMIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHUH  PACKPBIBATh  CYINIHOCTh  OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
3THUX PEAKLINIM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM
pPEeaKIMK OT Pa3NUYHBIX (DAKTOPOB; XapAKTEP CMEIICHHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTepHU30BaTh XUMHYECKHE IPOIIECCHI,
JIeXKalMe B OCHOBE MPOMBIIUICHHOTO IMOJIYyYEeHHUS CEpHOM KHUCJIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIMX HAYYHBIX MPHUHIMIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XUMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM
MOHATUSI «MAcCOBasi JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUM Ta30B
MPU XMUMHUUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIJIOBOro 3¢ @dekra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIIECTB, IPEBPAICHUS U COXPAaHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJI0IaTh MpaBuUia MOJb30BAHUS XUMUYECKON
nocyiol u J1abopaTOpHBIM OOOpPYJIOBAaHMEM, a TaKXKe MpaBujia OOpaIleHHS C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OTBITOB;

chOPMHPOBAHHOCTh yMEHUHW TUJIAHUPOBATH M  BBIMOJHATH XUMUYECKUN
AKCIEPUMEHT (pa3JIoKEHHE TMEPOKCHJIa BOJAOPOAAa B MPUCYTCTBUU KaTaauzaTopa,
OTpE/ICJICHHE CpeAbl PACTBOPOB BEIIECTB C TOMOIIBI YHUBEPCAIHHOTO
WHINKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEaKInH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBbIC peakluu Ha cyiabdar-, kapOoHAT- H
XJIOPUJ-AaHUOHBI, HA KaTUOH aMMOHWUS, pElIEHHE KCIEPUMEHTANIBHBIX 3aJay I0
TeMam «Metaiby u «HemeTamwibl»y) B COOTBETCTBUU C MpaBWJIaMH TEXHUKHU
0e30MacHOCTH MpHU OOpallleHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYAOBaHUEM,
MPENCTaBIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUW COOTBETCTBYIONIMX pEaKIUil u (POpMyIUpOBaTh BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(OpMaIUIo, TOIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIu, MTHTepHET U JpYyTrux);



chOpPMHPOBAHHOCT,  YMEHHH  COONIOAaTh  NpaBWIa  DKOJOTUYECKH
1[e1eco00pa3HOro TMOBEACHHUS B OBITY W TPYIOBOM JEATENBHOCTH B IIENIAX
COXpaHEHUsI CBOETO 3JI0pPOBbS M OKpYKaloUeHd MPUPOJHON Cpelbl, 0OCO3HABATh
OMAaCHOCTb BO3JICHCTBHUS Ha UBbIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokaszarens [IJIK, mosicHsaTh Ha mnpumepax crmocoObl yMEHBIICHUS H
MPEIOTBPALICHHUS UX BPEIHOTO BO3/ICUCTBUS HA OPTAHU3M UYEJIOBEKa;

Ui 00y4arouuXxcs ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbS: YMEHHE
OPUMEHSATh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENbIX MW CIA0OBUASAIIMX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BATh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3amucu XUMUYeCKUX

dbopmy.



TEMATHUYECKOE INTAHUPOBAHUE

10 KITACC
Haumenoanu | Kon4decTBo 4acoB DJIEKTPOHHbIE CnucoK UTOrOBBIX IIJIAHUPYEMBIX Cnoco0 oueHKH UTOr0BbIX
Ne ¢ PAIEIIOB 1 Kontpo IMpakTuyec (wudposbIe) pe3yJabTATOB ¢ YKa3aHUEM HX IVIAHUPYEMbIX Pe3YJIbTATOB
n/ Tem Bceer o6 (opmMupoBanus
JIbHbIE KHe pa3oBaTeIbH
! NporpaMmbl 0 padoThI pa6oThI ble pecypcebl
Pa3nes 1. TeopeTuyeckue 0CHOBBI OPraHMYecKON XMMHH
BJIAJICHUE CUCTEeMOW | YCTHBII ompoc,
XUMUYECKUX 3HAHWM, KOTOpas TEPMHUHOJIOTMYECKUM JTUKTAHT
BKJIFOYAET: OCHOBOIIOJIATaloIINe
MOHATHUS (XMMHUYECKHH JIEMEHT,
aToM, D3JEKTPOHHas 000J0YKa
aToma, MOJIEKYJa, BAJICHTHOCTb,
AEKTPOOTPULATEIILHOCTD,
[Ipenmer XUMHUYECKas CBS3b, CTPYKTYpHast
OpPraHUYECKON BubmioreKa q)opMynfl (pa3BépHyTas u
xumuiu. Teopus OK COKpaIléHHast), MOJib, MOJISIpHast
11 CTPOEHUS 3 . ] Macca, MOJISIPHBIN 00bEM,
https://m.edsoo.r .
OpFaHI/I‘leCKj/IX u/7f41837¢ YIIEpOAHBIN CKEJIeT,
COeUHEHM A. - (byHKIIMOHATIbHAS rpymmna,
M. bytieposa panuKan, H30Mepus, U30MEPBI,
TOMOJIOTHYECKHI pan,
TOMOJIOTH, YTIIE€BOIOPOBL,

KHCJIOPOA W  a30TCOJepIKaIIHe
COE/IMHEHNS, MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE

COCIMHEHMS); TEOPUH U 3aKOHBI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

(Teopus CTPOCHHUS
OpraHn4eckux Bemects A. M.
byrnepoBa, 3akoH COXpaHECHHS
MaccChl BEIIECTB);
3aKOHOMEPHOCTH,

CUMBOJIMYECKHI SI3BIK XMW,
MHPOBO33PEHUYECKHE 3HaHU,
JIeKaIue B OCHOBE IIOHHMAaHHS
MPUYUHHOCTH W CHCTEMHOCTH
XAMHYECKUX SIBJICHUH,
(haKTOJIOTHUECKUE CBEACHHUS O
CBOICTBAxX, COCTaBe, MOJYUYECHUHU
u 0e30IIaCHOM HCIIOJIb30BAHUU

BaXHEHUIINX OpPraHUYECKUX
BEIIECTB B ObITY u
MIPAKTUYECKON JeSITEIbHOCTH
4eJI0BeKa
Hroro no pazaeny
Pa3nen 2. YriieBogopoabl
c(OpMUPOBAHHOCTh yMeHull | YCTHBIU orpoc,
yCTaHaBJINBaTh TEPMUHOJIOTHUECKUI TUKTAHT

2.1

[IpenenvHble
YIJIEBOAOPOIbI
— aJIKaHbl

bubnunoreka
LIOK
https://m.edsoo.r
u/7f41837c

MPUHAIIIC)KHOCTh  W3YYEHHBIX
OpPTaHUYECKUX BEIIECTB IO WX
COCTaBy U CTPOEHHUI0 K
OTIpeNIeIEHHOMY  KJIacCy/TpyIine
coeMHEeHUil  (YIJIeBOJOPOJIBL,
KHCIIOpOJ U a30TcoAepikKallue
COEIMHEHUS,
BBICOKOMOJIEKYIISIPHbIE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COCIMHCHHS), JlaBaTh UM
Ha3BaHMs IO CHCTEMaTHYECKOU
nomenkiarype (IUPAC), a
TaKk)Ke NMPUBOAUTH TPUBHUAJIbHBIC

2.2

Henpenensusie
YIJIEBOAOPOBL:
QJIKEHBI,
aJIKaJCHBI,
AITKUHBI

bubnuoreka
LIOK
https://m.edsoo.r
u/7f41837c

Ha3BaHUs OTJICIbHBIX
OpPraHMYECKUX

c(hOpMHUPOBAHHOCTH ymeHui | YCTHBIN ompoc,
yCTaHaBJIMBATh TEPMHUHOJIOTUYECKUM TUKTAHT

MPUHAICKHOCTh  W3YYCHHBIX
OpPraHMYECKUX BEIIECTB IO HUX
COCTaBy W CTPOGHHIO K
OIIPENICIIEHHOMY  KJIACCY/TPYIIIe
coeMHEeHU  (YIJIEBOIOPOIBI,
KHCJIOPOA U  a30TCOJCpIKALIHC
COEIIMHEHUS,
BBICOKOMOJIEKYJISIpHBIE
COETMHEHUS), JaBaTh UM
Ha3BaHMs IO CHUCTEMAaTUYECKOU
nomenknarype  (IUPAC), a
Tak)Ke MPUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTJCIBHBIX
OpPTaHHYECKUX BEIIECTB (ITUJICH,

TPOITHUJICH, aleTHUIICH,
OTHUJICHIJIUKOJIb, TIMOCPUH,
¢benou, dbopmanbaerun,
aleTanbIeT U, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa,
OJICUHOBAsI KHUCJIOTA,

CTeapuHOBAs KHCJIOTA, TIIIOK03a,
bpyKTO3a, Kpaxmal, HeJUTioI03a



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.3

Apomarnueckre
YIIE€BOAOPOIBI

bubnnorexa
LHOK
https://m.edsoo.r
u/7f41837c

c(hOpMHUPOBAHHOCTH YMCHHM

XapaKTepu30BaTh COCTaB,
CTpOEHHE, ¢busnueckue u
XUMHYECKHE CBOIiCTBa
TUTTUYHBIX MpeACTaBUTENCH
Pa3IMYHBIX KJIacCOB

OpPraHUYeCKUX BEIIECTB (MeTaH,
3TaH, ITHJIEH, IPOTIHJICH,
alleTHIIEH, Oyranuen-1,3,
MeTunOyTaaueH-1,3, OeH3o,
METaHOII, ATAHOI,
STUJICHIJIUKOJIb, TIIUEPHH,
(benomn, aleTalIbIET I,
MypaBbUHAS U yKCyCHast
KHCJIOTBI, TJIIOKO3a, Kpaxmal,
EJITI0NI03a, AMHHOYKCYCHasI
KHCJIOTA), WITIOCTPUPOBATh
TEHETUYECKYI0  CBSI3b  MEXIY
HUMH YpaBHEHUSIMU
COOTBETCTBYIOLIMX XUMHUECKUX
peakuuii ¢  HCHOJIb30BAHUEM
CTPYKTYPHBIX bopmy;
c(hOopMUPOBAHHOCTH yMEHUS
XapaKTepu30BaTh WNCTOYHHUKH
YTIJIEBOIOPOIHOTO CBIPBSI
(HedTh, MPUPOIHBIN ra3, yrois),
Croco0bl HX MepepaboTKu U
MPAaKTUYECKOe  IpPUMEHEHHE
MIPOJYKTOB IepepaboTKH

VYeTHbIM

OI1poc,

TepMI/IHOHOFI/I‘ICCKI/Iﬁ JUKTAHT

2.4

[Ipuponubie

Bubmmoreka

c(hOpMHUPOBAHHOCTh YMEHUI

VYeTHBIN

oIpoc,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HCTOYHUKH I[TOK co0II0/1aTh IpaBuUja | TEPMHUHOJIOTUYECKUN
YIJIEBOAOPOIOB https://m.edsoo.r 9KOJIOTUYECKHU 11€JI€CO00Pa3HOro |  JIUKTAHT, TECTUPOBAHUE
U uX u/7f41837c MOBE/ICHUS B OBITY U TPYAOBOM
nepepadoTka JeSITeIbHOCTH B HeJsIX
COXPAHEHHUs CBOETO 3/10pOBbS U
OKpYXKaroueu HIPUPOIAHON
Cpelpl, OCO3HaBAaTh OMNACHOCTh
BO3/ICUCTBUSA Ha JKUBBIE
OpraHU3MBbI oTnpeaenEHHbIX
OpPraHUYeCcKUuX BEIIIECTB,
MOHUMAasl CMBICH  TOKa3aTens
ITJIK, mosicHaTh Ha mpuMepax
CTIIOCOOBI YMEHBIICHUS u
MIPEIOTBPALLEHUS] HUX BPEAHOIO
BO3JICUCTBUSL  HA  OPraHU3M
4eJI0BeKa
Wroro mo pazneny 13
Pazgen 3. Kuciopoacoaepskamme opranudeckne coeiMHeHUst
c(OPMHPOBAHHOCTH ymeHuit | Pemenue MPaKTHYECKUX
XapaKTepu30BaTh coCTaB, | 3ajay, TECTUPOBAHME, YCTHHII
CTpOEHHE, ¢duznueckue U | ompoc
XUMHUYECKUE CBOMCTBa
bubnmoreka .
TUTHYHBIX Ipe/icTaBuTeNen
3.1 Cruprtel. Penon 3 Lok Ppa3IMYHBIX KJIACCOB
https://m.edsoo.r
U/741837C OpPraHUYECKUX BEIECTB (METaH,
- 9TaH, STUJIEH, MIPOTHJIEH,
alleTUJICH, Oyramuen-1,3,
MeTunoyTanuen-1,3, OeH3o11,

METaHOII, 3TaHOII,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

STUJICHIJIUKOJIb, TIIUIEPHH,
(beno, aneTaIbaeru I,
MypaBbHHAS u YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall,
LIEJIII0JI03A, aMUHOYKCYCHas
KHUCJIOTA), WJUTIOCTPUPOBATH
TCHETUYECKYIO  CBSI3b  MEXKIY
HUMH YPaBHCHUSMH
COOTBETCTBYIOIINX XUMHUCCKUX
peakuuidi ¢ HCIOJIb30BAaHHEM

CTPYKTYPHBIX bopmy;
c(hOpMUPOBAHHOCTH YMEHHUS
XapaKTepu30BaTh MCTOYHUKHU
YTJIEBOAOPOAHOTO CBIPBS

(aedTh, MPUPOTHBIN Ta3, Yroisb),
CHocoObl HX TepepadoTKu U

MPaKTHYECKOE MIPUMEHEHUE
MIPOJTYKTOB nepepaboTKH;
c(hOpMHUPOBAHHOCTh YMEHHH

MPOBOAUTh  BBIUMCICHHS  TIO
XUMHUYCCKUM YPaBHCHUSAM
(maccel, 00BEMa, KOIMYECTBA
HUCXOJHOTO  BEMECTBA WA

IPOYyKTa peakmuu 110
M3BECTHBIM  Macce, O00BEMY,
KOJIMYECTBY OJIHOTO u3
HUCXOIHBIX BEILIECTB WIn
MIPOAYKTOB peaKiun);
c(hOpMHUPOBAHHOCTh YMEHUU

BJIAJAETh CUCTEMOUM 3HAHUU 00




OCHOBHBIX METOAAaX HayYHOIO
MO3HaHMS, HCHOJb3YeMbIX B
XMMHUHM TpPU HM3YYCHHU BEIIECTB
u XUMUYECKUX SIBJICHUI
(mabirosieHue, U3MEpeHue,
9KCIIEPUMEHT, MOJIEIUPOBAHUE),

HCIO0JIb30BATh CHUCTEMHbIE
XUMUYECKUE 3HAHUS TUTSt
TIPUHSTHS perieHui B
KOHKPETHBIX KU3HEHHBIX
CUTYaIusX, CBSI3aHHBIX c

BCHICCTBAMU U UX IIPUMCHCHHUEM

3.2

AnbIernapl.
Kap6oHoBble
KHUCIIOTBI.
CnoxHbie

3¢pupsI

bubnuorexa
LHOK
https://m.edsoo.r
u/7f41837c

c(hOpMUPOBAHHOCTH YMEHHH
XapaKTepU30BaTh COCTaB,
CTpOEHHUE, buznveckue "
XUMHYECKHE CBOIICTBA
THUIIMYHBIX npeIcTaBUTENeH
Pa3IMYHBIX KJIaCCOB

OpraHUYecKuX BemecTB (OeH3017,

METAHOII, ATAHOIL,
STUJICHTJIMKOJIb, TJIMLEPUH,
dbeHnom, aleTaibIerus,
MypaBbUHas U YKCYyCHas

KHCJIOTBI, TJIFOKO3a, Kpaxmall,
LEJUTI0JI03a, aMUHOYKCYCHast
KHCIIOTa), WUTIOCTPUPOBATH
TCHCTUYCCKYIO CBA3b MCXKOY
HUMHU YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii C  HMCHOJb30BAHUEM

Pemenue MPAKTHYECKUX
3aja4, TECTUPOBAHKE, YCTHBIN
orpoc



https://m.edsoo.ru/7f41837c
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CTPYKTYPHBIX bopmyir;

c(hOpMHUPOBAHHOCTh YMEHHUS
XapaKTepu30BaTh WCTOYHUKU
yIJI€BOAOPOAHOTO CBIPbA

(HedTh, MPUPOIHBIN Ta3, yrojb),
CIoco0Bl  MX TEepepadoTKu U
MPAaKTUYECKOe  TIPUMEHEHHE
MIPOJYKTOB NEPEPAOOTKI

3.3 VYrnesoasl 3 2

bubnuoreka
LIOK
https://m.edsoo.r
u/7f41837c

c(hOpPMHUPOBAHHOCTH YMCHHS
XapaKTepU30BaTh UCTOYHUKHU
YIJIEBOJIOPOTHOTO CBIPBSI
(HedThb, IPUPOIHBIIL Ta3, Yroib),
Croco0Bl  HMX TepepadoTKu |
MIPAKTUIECKOE MIPUMCHCHUE
MIPOAYKTOB nepepaboTKH;
c(hOpMUPOBAHHOCTH yMEHUH
MPOBOAUTh  BBIUMCICHHS  TIO
XUMHYECKUM ypaBHEHHSIM
(maccel, 00BEMa, KOIMMYECTBA
HUCXOJHOTO  BeIecTBa WU
MIPOTyKTa peaknuu 1o
M3BECTHBIM  Macce, O00BEMY,
KOJIMYECTBY OJTHOTO u3
HCXOTHBIX BEIIICCTB 17001
MIPOJYKTOB PEAKIIH)

Pemenue MIPaKTUYECKUX
3a/1a4, TECTUPOBAHUE, YCTHBIN
oIpoc

Wroro mo pasneny 13

Pa3znen 4. A3oTconepikamue OpranHn4eckue coenHeHns

41 AMUHEBL. 3

Bubnuoreka

c(OpMHPOBAHHOCTH YMEHUH

Pemenue PaCUYCTHBIX 3a1ad,



https://m.edsoo.ru/7f41837c
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AMUHOKUCIIOTEI
. benxu

[IOK
https://m.edsoo.r
u/7f41837c

IUTAHUPOBaTh U BBINOJHSATH
XUMUYCCKHUH IKCTIEPUMEHT
(mpeBparieHuss  OpraHUYECKUX
BEIIECTB  IPH  HarpeBaHUH,
MOJYYCHHE ITUJICHA U U3y4YCHUE
€ro  CBOWMCTB, KadeCTBCHHBIC
peakinuu OpPraHUYEeCKUX
BEILIECTB, JICHATypalus OCIKOB
NpU  HarpeBaHWM,  I[BETHHIC
peakuuu OeIKOB) B
COOTBETCTBHUM C  IPaBUJIAMHU
TEXHUKA OC30MacHOCTH  IPHU
oOpaieHuu ¢ BEMECTBAMH U
1a00paTOPHBIM 000pPYIOBAaHHEM,
MPECTABIIATh PE3yJIbTAThI
XUMHAYECKOTO JKCIEPUMEHTA B
dbopmMe  3amucH  ypaBHCHHU
COOTBETCTBYIOIIMX pEAKIMA U
(GbopMyIHpOBaTh  BBIBOIBI  Ha
OCHOBE 9THX Pe3yJIbTaTOB

TECTUPOBAHUE, YCTHBIH OIIPOC

Hroro mo pazneny 3

Pazgen 5. BoicokoMo1eKy JIsIpHbIE COeIUHEHUS

IImacTmaccrL
5.1 Kayuyku. 2
Bonokna

Bubnuoreka
LHOK
https://m.edsoo.r

u/7f41837c

c(OpPMHPOBAHHOCTH YMEHUU
coOronaTh MpaBmIIa
9KOJIOTMYECKH 11eJIeCO000pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH
JESTEIbHOCTH B LEeNsIX
COXPAHEHHUsI CBOETO 3[I0pOBBS U
OKpYXKaroleu MIPUPOAHOU

YcerHbii ompoc,
TECTUPOBAHUE,
TepMI/IHOJ'IOFI/I‘—IeCKI/Iﬁ JUKTAHT



https://m.edsoo.ru/7f41837c
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CpCabl, OCO3HaBaTb OIIACHOCTH

BOS,I[CfICTBHH Ha KUBBIC
OpraHu3Mbl OoIIp eICIEHHBIX
OpPraHn4€CKux BC€UICCTB,

IIOHMMasl CMBICI  IOKa3aTels
I[TJK, mosicHATP Ha npuMepax
CTIOCOO0BI YMEHBIICHUS u
MPEIOTBPALLEHUSI HUX BPEAHOIO
BO3JICUCTBUSL  HAa  OpraHusM
YeloBeKa; s 00y4aroIuxcs ¢
OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0pOBBSL:
YMEHHE TPUMEHATHh 3HaHUSA 00
OCHOBHBIX JOCTYIHBIX METOJIaX
MO3HAHUSA BEIIIECTB u
XUMHUYECKHX SIBICHUM

Hroro mo pazneny 2
OBLLEE

KOJIMYECTBO 34
YACOB I1O0

I[TPOI'PAMME




11 KIIACC

Koan4yecTBO Yacon DJIeKTPOHHBbIE Cnucok utoroBpix | Cnocod OLIEHKH
Ne HaumeHoBaHue
(uudposbie) IUIAHUPYEMBbIX HTOrOBBIX
n/ pa3jejioB 1 TeM |  Bcer KonTpobHbI IIpakTuyeckn
o0pa3oBaTe/ibHbIE pe3yJibTaToB ¢ | IUIAHMPYeMbIX
n NPOrpamMmbl 0 e padoThI e padoThl
pecypchbl yKazaHueMm HX | Ppe3yJbTaTOB
¢dopmMupoBanus
Pa3jnen 1. Teoperudeckne 0CHOBBI XUMHH
c(hOpMUPOBAHHOCT TepMuHOIIOTUYECKH
b YMEHUWA | W JAUKTAHT, YCTHBIN
XapaKTepU30BaTh o1mpoc,
3JICKTPOHHOE TECTUPOBAHUE
CTpPOCHHE aTOMOB
XUMHUYECKHUX
3JIEMEHTOB 1-4
Crpoenue
TIEPHOJIOB
aTOMOB. N
N [Teprnoanueckoit
Ilepuonnueckuit
CHUCTEMBI
3aKOH u bubmorexa LHOK
XUMHUYECKHUX
1.1 [Mepuoauueckas 3 https://m.edsoo.ru/7f41837
anemeHToB J[. W.
cucrema C
Menpeneena,
XUMHYECKHX
WCTIONB3YS TIOHSTHUS
snemeHToB [ 0
«s- -
U. MeHnneneena ’ '
danexkTpoHHbIE
opouramm,
«QHEPTeTUYECCKHE
YPOBHIY,
OOBSCHSITH
3aKOHOMEPHOCTH

U3MEHCHUA



https://m.edsoo.ru/7f41837c
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CBOMCTB
XUMHUYECKHX
JJIEMEHTOB M HX
COEIMHEHUN 10
neprojam u
rpynmnam
[Tepuoanueckoit
CUCTEMBI
XUMHUYECKUX
anementoB . W.

1.2

Crpoenue
BEIIIECTBA.
Mmuoroo6paszue
BEIIIECTB

bubmorexa LHOK
https://m.edsoo.ru/7f41837
c

Menneneena;

c(OpPMHUPOBAHHOCT TepmuHonornyecku
b YMEHUWA | W JAUKTaHT, YCTHBIN
UCII0JIb30BaTh oIpoc,
XUMHYECKYIO TECTUPOBAaHUE
CUMBOJIMKY TU1s1

COCTaBJIEHUS

(dhopmyn BelecTs u
YPaBHEHHU
XUMHUYECKUX
peakuui,
CHUCTEMaTHUYECKYIO
HOMEHKJIaTypy

(IUPAC) n

TPUBHUAIILHBIC
Ha3BaHUs
OTAEbHBIX
HEOpraHMYEeCKUX
BEIIECTB (yrapHbIii
ra3,  yrJEeKUCIbIA



https://m.edsoo.ru/7f41837c
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ras, aMMHaK,
rameéHas HM3BECTb,
HerameéHas

HW3BECTb, IHTHCBAs
cola, IHUPUT H©
Apyrue

cOpPMUPOBAHHOCT TepmuHOIOTHYECKH
b YMEHUSA | W AUKTAHT, YCTHBIN
KknaccuuuupoBaTh | OMpOC,
XUMHYECKHE TECTUPOBAHUE
peakunu no | Pemenue
pa3IUYHBIM MPAKTHYECKUX 33724
MpU3HaKaM (Yuciy
u COCTaBy

bubnmoreka HOK | pearupyronmx

XHUMHYECKHE
1.3 6 https://m.edsoo.ru/7f41837 BEIIIECTB,
peaxkuu

C TCIIJIOBOMY
s dexTy peakuumy,
N3MEHEHHIO
CTENEeHEN
OKHCJICHUS
3JIEMEHTOB,
o0paTuMocTi
peaKuu, y4acTHIO
KaranMszaropa

Hroro no pazaeny 13
Pa3nen 2. Heopranuveckasi XuMusi
2.1 Mertans 6 bubnmoreka HOK | chopmupoBanHOCT TepMuHONIOrMUECKH



https://m.edsoo.ru/7f41837c
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2.2

Hemeramnbst

https://m.edsoo.ru/7f41837 b YMEHUsI | W JUKTAHT, YCTHBIN
c KJIacCU(HUIUPOBATh | OIpPOC,
XHUMUYECKHUE TECTUPOBAHUE
peaxiuu no | IIpakruueckue
pa3IUYHbIM paboThI
MpU3HaKaM (Yuciy
u COCTaBy
pearupyronmx
BEIIECTB,
TETJIOBOMY
s dexTy peakuuwu,
M3MEHEHUIO
CTeNeHen
OKHCIICHUS
3JIEMEHTOB,
o0paTtuMocTu
PEaKIyu, y4acTHIO
KaTanm3aropa
c(hOpMHUPOBAHHOCT TepMuHOIOTUYECKH
b YMEHHS | W JAUKTAHT, YCTHBIN
KjaccuduuupoBaTh | OIpoOC,
XMMUYECKHUE TECTUPOBAHUE
Bubmiorexa 110K peakuuu no | IIpakruueckue
pa3IuUHBIM paboThI

https://m.edsoo0.ru/7f41837
c

MpU3HaKaM (Yuciy
u COCTaBy
pearupyronmx
BEILIECTB,
TETIOBOMY
ahdexTy peakuuu,
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HU3MEHEHHUIO
CTeIeHeln
OKHCJICHUS
3JICMCHTOB,
00paTUMOCTH
peaKiuu, y4acTHIO

Karanusaropa
cOpPMUPOBAHHOCT TepmuHONOrNYECKH
b YMEHMH | ¥ IUKTaHT, YCTHBIH
BBISBIISATh or1poc,
XapaKTEpHbIE TECTUPOBAaHUE
Casan NpU3HAKU oHATHH, | [lpakTuueckue
HEOpPraHUYECKU bubnunoreka [HOK YCTAHABMMBATE WX | paGoTsl
2.3 X u| 2 https://m.edsoo.ru/7f41837 BIAHMOCBIED,
HCIOJIb30BATh
OpPraHMYeCKUX c
COOTBETCTBYIOILIME
Beects MOHSATHUS pu
OIHUCaHUU
HEOPTraHUYECKUX
BEIIECTB U UX
MpeBpalICHU I
Hroro no pazneny 17
Pa3zgen 3. XuMus ¥ KU3HL
c(OpMHPOBAHHOCT TepMuHOIOrHYECKH
bubnunoreka HOK | » YMEHUH | ¥ JAUKTaHT, YCTHBIN
3.1 XUMHSA ¥ KU3HBb 4 https://m.edsoo.ru/7f41837 cO0II0IaTh orpoc,
c MpaBuiIa TECTUPOBAaHUE
9KOJIOTUYECKU [IpakTnueckue
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1esecooOpazHoro
MOBEJCHHUS B OBITY
u TPYLOBOU
JESTEIbHOCTH B
LESAX COXpaHEHUs
CBOEr0 3J0pOBbs U
OKpY>KaroIIei
MIPUPOJHOMN Cpeibl,
OCO3HABATh
OMAaCHOCTh
BO3JICHCTBHS Ha
JKUBBIE OPTaHU3MBI
OIPEAETEHHBIX
BEILECTB, TOHUMAs
CMBICII TTOKa3aTels
ITIK, nosicHITh Ha
pUMepax crocoObl
YMEHBIIICHUS u
MPEeIOTBPAILIEHUS
Ux BPEIHOTO
BO3ICHCTBUS Ha
OpraHU3M YeJIoBeKa

paboThI

Hroro mo pazneny 4
OBIIEE

KOJIMYECTBO 34
YACOB 10

[TPOT'PAMME




HOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne undposbie
. Tema ypoxa Beero KonTposabubie | IlpakTtuueckue oBpasoBaTeIbHbIE
padoThI padoThI
pecypchl

IIpeamMer opraHdecKo XuMuH, e€ bubnnoreka HOK

1 BO3HHUKHOBEHUE, Pa3BUTHE U 1 https://m.edsoo.ru/7f41837c
3HauUCHUE
Teopust cTpoeHUST OPraHUYECKUX bubnmnoreka HOK

2 coenuHenuit A. M. Bytnepoga, eé 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE TTOJIOKECHUS
[IpencraBieHue o KiaccupUKaIK bu6nunoreka [IOK
OpPraHMYECKUX BEIICCTB. https://m.edsoo.ru/7f41837c

3 Homenknarypa (cucrematudeckas) u 1
TPUBHUAJIbHBIE Ha3BAHUS
OpPTraHUYECKUX BEIECTB

A AJIKaHBI: COCTAB U CTPOEHHE, 1 ﬁ;g;?/?nTZI(;zoL()I(r)lJIf?MBWC
TOMOJIOTUYECKHH Pl =l :

5 Merar wota — npocteiime 1 ﬁggg?/?nTZ§:o]j?§7f41837c
MIPEICTABUTENH AJTKAHOB e :

5 AJIKEHBI: COCTaB U CTPOEHHUE, 1 ];;IL?;/P;;TZEEOLOI?IE?MBB?C
CBOIICTBa m. .

7 OTWIIEH U IPONUJIEH — MPOCTEHIINe 1 bubnnorexa LIOK

MPpEACTAaBUTEIN AJIKCHOB

https://m.edsoo.ru/7f41837¢c
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[TpakTrueckas padora Ne 1.

bu6nuoreka [IOK

8 «[Tony4enue 3THIICHA U U3YYCHUE €TO https://m.edsoo.ru/7f41837c
CBOMCTBY
Aunkanuensl. byranuen-1,3 u bu6nuoreka [IOK

9 metunoyraauen-1,3. Iloayuenue https://m.edsoo.ru/7f41837c
CHHTETHUYECKOTO Kay4dyKa U Pe3UHbI
AJIKUHBI: COCTaB M 0COOCHHOCTH bu6nmoreka [IOK

10 CTPOCHUS, TOMOJIOTHUCSCKH PSI/I. https://m.edsoo.ru/7f41837c
AueruieH — npocTeriuni
NPECTaBUTEIh AIKHHOB
Brruucnenus 1o ypaBHEHHUIO bubmuorexa LIOK

11 XHMIHECKOI PeaKI https://m.eds00.ru/7f41837¢
ApeHsI: 6eH3011 U TOTYOIL. bubmuorexa LIOK

12 TokemaHoCTs apetion https://m.eds00.ru/7f41837¢
I'eHeTnyeckas CBsA3b yIII€BOIOPOAOB, bubnmnorexka HOK

13 NPUHAUISKAIINX K PA3THYHBIM https://m.edsoo.ru/7f41837c
KJIaccam
[IpupoiHBIE HCTOYHUKH bubnmnorexka [HOK

1 YIJIEBOJIOPOJIOB: MIPUPOIHBIN ra3 U https://m.edsoo.ru/7f41837c
HOIYyTHBIE He(TAHBIE I'a3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKH
IIpupoaHbIE HCTOYHUKH bu6mmoreka [JOK

15 YIIEBOIOPOAOB: MIPUPOIHBIH ra3 u https://m.edsoo.ru/7f41837c
HOIyTHBIE He(TSHBIE I'a3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKH

16 KonTtponbHast pabora 1o pazueny bubnmorexa LIOK

«YTI1eBOIOPOIBI»

https://m.edsoo.ru/7f41837¢c
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HpC,I[GJ'IBHBIC OAHOATOMHBIC CIIMPTHI:

bu6nuoreka [IOK

17 .
METaHOJI ¥ 3TaHoJI. BoopoiHast cBs3b https://m.edsoo.ru/741837c

18 MHoroaToMHbI€ CIIUPTBHI: Bubmmorexa HOK
STH/IEHIJHKONb U HICPHH https://m.edsoo.ru/7f41837c
DeHOII: CTPOCHHUE MOJIEKYJIBI, bubnmoreka [JOK

19 bu3HUCCKHe M XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/7f41837c
pUMEHEHHE

20 Anperusl: GopMabIaeTH I | brbmorexa LIOK
aneTanbIeru. ALeTon https://m.edsoo.ru/7f41837c
OnHOOCHOBHBIE NpEEIbHbIE bubnuoreka [JOK

21 KapOOHOBBIC KMCIIOThI: MypaBbUHAS U https://m.edsoo.ru/7f41837c
yKCyCHast
[TpakTrueckas pabora Ne 2. bubnuoreka [JOK

22 «CBOIiCTBa pacTBOpa YKCYCHOM https://m.edsoo.ru/7f41837c
KHCIJIOTBD)
CreapuHOBas ¥ 0JIEMHOBAsI KUCIIOTHI, bubnmnorexka [HOK

23 KaK TPEICTABUTEIN BBICIIHX https://m.edsoo.ru/7f41837c
KapOOHOBBIX KHCIOT

24 MBpI1a KaK COJTH BBICIIHX KapOOHOBBIX Bubmorexa HOK
KHCIIOT, HX MOIOIee IeficTBre https://m.edsoo.ru/7f41837c
CrnosxHble 5QUpbI KaK TPOU3BOAHbIE bu6mmoreka [JOK

25 KapOOHOBBIX KHCIIOT. ['uiponun3 https://m.edsoo.ru/7f41837c
CJIO’KHBIX 3(DUpPOB

26 Kupsl: ruaponus, mpuMeHeHHe, brbmiorexa LJOK

Ouosorunueckas POJIb KUPOB

https://m.edsoo.ru/7f41837¢c
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VYrneBoapl: cocTaB, KiacCH(pUKaIus.

bu6nuoreka [IOK

27 Baxneiime npeacraBuTenu: 1 https://m.edsoo.ru/7f41837c
TIII0K033a, PPYKTO3a, caxapo3a

28 Kpaval i HeLIO10%2 KK 1 ﬁ§§§2%T2320§?§7f41837c
MPUPOIHBIC TOJIUMEPHI SLAME :
KonTponbhas paboTa o pazzaeiny bubnmoreka [JOK

29 «Kucnopoacoaepkariue 1 https://m.edsoo.ru/7f41837c
OpPraHUYeCKUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHas padbota
OO01mas xapakTepucTuKa bubnuorexa [HOK

30 A30TCOAEPIKAIINX OPraHMYECKUX 1 https://m.edsoo.ru/7f41837c
coenuHeHUH / Beepoccuiickas
npoBepouHas pabora

bu6mmoteka [IOK

31 AMHHBI: METHJIAMUH H AHUTHH 1 https://m.eds00.ru/7f41837c
AMUHOKHCIIOTHI KaK aM(OoTepHbIE bubnmnorexka HOK
OpPraHUYeCKUEe COSTMHEHHUS, UX https://m.edsoo.ru/7f41837c

32 Ouosiornyeckoe 3HaueHue. [lenTupl. 1
benku kak nmpupoHbIe
BBICOKOMOJICKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC TIOHATHS XUMHU ) 1 ﬁgsngnTZE:og?tff?Ml%?c
BBICOKOMOJIEKYJIIPHBIX COETMHEHUI S :
OCHOBHBIE METO/IbI CHHTE3a bubnuotexa [JOK

34 BBICOKOMOJIEKYIISIPHBIX COCIMHEHHIA. 1 https://m.edsoo.ru/7f41837c
[Tnactmacchl, KaydyKu, BOJOKHA
OBHIEE KOJIMYECTBO YACOBIIO 34

[TPOIT'PAMME
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11 KIIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
Ne nu@dposbie
. Tema ypoka Beero Konrtpoabubie | IIpakruyeckue 06pAI0BATEEHEIE
padoThI padoThI pecypes

1 XHUMHUYECKUH IIEMEHT. ATOM. 1 BH6H_H0TeKa HOK
DneKTpoHHAst KOH(PUTypaLus aTOMOB https://m.edsoo.ru/7f41837c
[Iepnoanueckuil 3aKoH U bubnuoreka [IOK
[Mepromuueckas cucteMa XMMHUYECKUAX https://m.edsoo.ru/7f41837c

2 sneMeHToB . 1. Menaeneera, ux 1
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB bubnnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB U MX https://m.edsoo.ru/7f41837c

3 COCIMHEHUH 10 TPyTIaM U Mepuoam. 1
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX 3JieMeHTOB JI.11.
MenieneeBa B pa3BUTUU HAYKH
CrpoeHnue BemiecTBa. XUMHUECKas bubnunoreka [JOK

4 CBSI3b, €€ BUJBI; MEXaHU3MBEI 1 https://m.edsoo.ru/7f41837c
00pa3oBaHMs KOBAJICHTHON CBSI3H.
BonoponHas cBsi3p
BanentHOCTE. bu6nmoreka [JOK

5 DIEKTPOOTPHUTIATEIIBHOCTE. CTENCHD 1 https://m.edsoo.ru/7f41837c
OKHuCIIeHus. BerecTBa MONIEKyIIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS
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ITonsarue o JUCIICPCHBIX CUCTEMAX.

bubmuoreka [JOK

6 VcTHHHBIE ¥ KOJUIOUIHBIC PACTBOPHI. https://m.edsoo.ru/7f41837c
MaccoBas 107151 BEIIECTBA B PaCTBOPE
Knaccudukanus u HOMeHKIaTypa bubnmoreka [JOK
7 HCOPraHUYECKUX COCTUHEHHUI. https://m.edsoo.ru/7f41837c
['eHeTnyeckas cBSI3b HEOPraHUYECKHX
BEIIIECTB, PA3JINYHBIX KIJIACCOB
Krnaccudukanms XuMHYECKUX pEeaKIUi bu6mmoreka [IOK
B HEOPraHMYECKON U OPraHUYeCKOM https://m.edsoo.ru/7f41837c
3 XUMHHU. 3aKOH COXPAHEHUS MaCChI
BEIIIECTB; 3aKOH COXPAaHEHUS U
IpeBpaIeHHs SHEPTHH TIPU
XUMHYECKHUX PEaKIHIX
9 CxopocTb peakuuu. O6paTuMbIe BH6H_HOTeKa HOK
peaKiii. XAMHUecKoe PABHOBECHE https://m.edsoo.ru/7f41837c
[Ipaktrueckas padbora Ne 1. «Bnusiaue bubnmnoreka [JOK
10 pa3sIMYHbLIX (HAKTOPOB Ha CKOPOCTh https://m.edsoo.ru/7f41837c
XUMHUYECKON peakLum»
DIEeKTPOTUTHYECKAsT TUCCOIUAIINS. bu6mmoreka [IOK
[MoHsTHE O BOJJOPOIHOM TOKA3aTelie https://m.edsoo.ru/7f41837c
11 (pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uapoan3 opraHuyecKux u
HEOPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubmuorexa [IOK
12 peakuuu. [lonstue 06 3nexTponuze https://m.edsoo.ru/7f41837c
pacIIaBoB ¥ pacTBOPOB COJIEH
13 KonTtponbHas pabora 1o pazneny bu6mmoreka LIOK

((TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMUK»
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https://m.edsoo.ru/7f41837c

Mertamisl, UX NOJI0KESHUE B
[Tepuoauueckoii cucTeMe XUMUYECKIX
sanemenToB /I. 1. MenpeneeBa u

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

14
0COOEHHOCTH CTPOSHHS AaTOMOB.
Oo6mue pusndeckre CBOWCcTBA
METaJUIOB
CnuiaBbl METaJLIOB. bubmuoreka [JOK

15 DJEKTPOXUMHUYECKUI Psifl HATTPSHKCHHUI https://m.edsoo.ru/7f41837c
METaJUIOB
XHUMHUYECKUE CBOMCTBA BAKHEUILINX bubnuorexa [JOK

16 METaJUTOB (HATPUH, KaJIHid, KaJIbIIUH, https://m.edsoo.ru/7f41837¢c
MarHui, aJlOMUHHAN ) U UX COSTUHEHUN

17 XuMu4eckue cisoﬁCTBa Xpoma, MeJIu U ﬁ;g;;?iﬁ:og(r)lﬁ?fﬂ%k
WX COCJIMHCHUIN S :
XuMIdecKue CBOICTBA [IMHKA, KelIe3a brbmorexa [IOK

18 N — https://m.edsoo.ru/7f41837¢
[TpakTuueckas pabora Ne 2. "Perenue bubnnoreka [JOK

19 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/7f41837c
«MeTtamb»"
Hewmetamibl, ux moJioKeHHE B bubmuorexa [JOK

20 [Teproandeckoii cucTeMe XUMHUECKHX https://m.edsoo.ru/7f41837c
anemenToB 1. . Menneneesa u
OCOOCHHOCTH CTPOEHUS aTOMOB
®u3nvecKue CBOMCTBAa HEMETAILIOB. bubmuorexa [JOK

21 AJIOTPOIHS HEMETAIUIOB (Ha IpUMeEpE https://m.edsoo.ru/7f41837c

KHCIIOpoJia, cephl, hocdopa u
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yraepoaa)

XUMHYECKHE CBOMCTBA raJIOTCHOB,

bu6mmoreka [JOK

22 .

CepBI U MX COS/MHEHHIL https://m.edsoo.ru/7f41837c

93 XuMu4ecKue CBOiCTBa a30T1a, pochopa bubmmorexa LIOK
U HX COeHHEHMUil https://m.edsoo.ru/7f41837c

24 XuMU4ecKre CBOICTBa yriiepoaa, Bubsmorexa IIOK
KPEMHHS 1 MX COS/HHEHE https://m.edso0.ru/7f41837c

o5 [IpyMeHEeHHE BaXKHEHIIINX HEMETAIOB bubmuorexa [IOK
U HX CoeTuHeHuil https://m.edso0.ru/7f41837c
O0001IeHNEe U cCUCTEMATU3AUs 3HAHUI bu6mmoreka [JOK

26 o teMe «Hemerauisl». Beruucinenus https://m.edsoo.ru/7f41837¢c
M0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii
U TEPMOXUMHYCCKHE PACUETHI
[IpakTryeckas padota Ne 3. «Pemenue bu6nuorexa [IOK

27 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/7f41837c
"Hemeramasr'"»

08 KonTposnbHas padboTa no remam bubanorexa LIOK
«Mertane i «HeMeTamIb https://m.edso0.ru/7f41837c
Heopranunueckue u oprannyeckue bubmuorexa [IOK

29 kucnotel. Heopranuueckue u https://m.edsoo.ru/7f41837c
OpTaHHYECKHE OCHOBAHUS
AmdoTepHbIe HEOPraHUUECKHE U bubmuorexa [IOK

30 OpPraHUYeCKUe COCTUHEHHS. https://m.edsoo.ru/7f41837¢c

I'eneTmueckas CBI3b HCOPraHn4CCKux
N OPraHN4YCCKUX BCIUICCTB
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Posp xumMuu B o0ecrieueHnun
9KOJIOTUYECKOM, SHEPreTUYECKON U

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

31 . 1
MUIIEBOM 0€30I1aCHOCTH, Pa3BUTHH
METUIIHBI
[IpencraBneHust 00 OOMIMX HAYYHBIX bubnmoreka [JOK

32 NPUHIUITAX POMBIILIEHHOTO 1 https://m.edsoo.ru/7f41837c
MIOJTyYCHU ST BAYKHEHIITNX BEIICCTB

33 YenoBek B MUPE BEIIECTB U 1 bubnnorexa LIOK
MaTEpHATOB https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK

34 XUMHsI U 3/10pOBBE YCIIOBEKA 1 https://m.eds00.ru/7f41837c¢

OBUIEE KOJIMYECTBO YACOB I10 3

[TPOI'PAMME
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPoBePSIEMOro
pe3yJabTara

IIpoBepsiemble mpeaAMeTHBbIE Pe3YJIbTATHI OCBOCHHUSI 0CHOBHOM
0o0pa3oBaTeJbHOM NPOrpaMMbI CpelHero 001ero 00pa3oBaHus

1

Teopernueckrne OCHOBBI OPraHUYECKON XUMUU

11

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHPA, POJIM XMMHUU B TO3HAHWUU SIBIICHUU
npUpoAbl, B (DOPMHUPOBAHWUM MBINUICHUS M KYJIbTYpbl JIMYHOCTH, €6
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOUMOM ISl pEIICHUS TPAKTUYECKUX
3a/1a4 ¥ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0POBBIO U
MIPUPOTHOM cpene

1.2

Bnagenune cucremoil  XMMHUYECKMX ~ 3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararoIIne TTOHSATHS (Monexkyia, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKUCIICHHS, XUMHYECKasl CBSI3b, MOJIb,
MOJIIpHAsl Macca, MOJIAPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS
rpymma, paaudkall, U30MepHusi, U30MePbl, TOMOJOITMYECKUN psijl, TOMOJOTH,
YIIAEBOIOPObI, KUCIOPOA- U a30TCOAEPIKAIIUE COSAUHEHUSI, OMOIOTHYECKH
aKTUBHBIC BellecTBa (YIJIEBOABI, JKHUPBL, OCNKH), MOHOMEp, IMOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COSAUHEHUS); TEOPUHU U 3aKOHBI
(Teopusi XMMHYECKOI'0 CTPOEHMsI opraHnndeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN  S3BIK  XUMHH, (DAKTOJIOTHYCCKHE
CBEJIEHUs O CBOMCTBAX, COCTaBE, MOJYYCHUH U OE30MTaCHOM HCIIOJIb30BAHUH
BOXHEHIINX HEOPraHMYECKUX U OPraHWYeCKHX BEIIeCTB B OBITY U
MPAKTUYECKOU AESITENbHOCTH YEJIOBEKa

13

CdopMHpoBaHHOCTh YMEHHMI BBISIBISTH XapaKTEpHbIE NMPU3HAKU TOHATHH,
YCTaHaBJ'II/IBaTB HUX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBCTCTBYIOHII/IG IIOHATUS
IIpY ONMCAaHUM COCTAaBa, CTPOCHUS M MPEBPALICHUNA OPraHUYECKHUX
COCTUHEHH I

14

c(OpPMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XMMHUYECKYID CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
(dbopMya OpraHMYECKHMX BEUIECTB W YpPAaBHEHMH XHUMMYECKHX pPEaKLui,
M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEILECTB I WILIIOCTPALIUU
HX XUMHAYECKOTO ¥ POCTPAHCTBEHHOTO CTPOEHUS

15

CdopmupoBaHHOCTh YMEHUH YCTaHABIMUBATH MPUHAICKHOCTh U3YUEHHBIX
OpPraHMYECKUX BEMICCTB IO WX COCTaBYy M CTPOCHHUIO K ONpeAcIEHHOMY
Kimaccy  (rpymme) — coemuHeHuMi — (YIAEBOAOPOMABI,  KHUCIOpOA |
a30Tco/IepIKaIlne COCTUHEHHS, BBICOKOMOJIEKYJISIPHBIE COSIMHEHNS ), 1aBaTh
MM Ha3BaHUs Mo cuctemarnyeckoir HomeHkmarype (IUPAC)

15

C(I)OpMHpOBaHHOCTL YMCHHA OIPCACIIATL BHUIBI XUMHYECKOM CBS3U B




OpPraHMYECKUX COCAMHEHUSX (OIMHAPHbBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTh YMEHHS MPUMEHSTH: IOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A.M. BymiepoBa nnsi 0ObsSCHEHUS 3aBUCHUMOCTH
CBOMCTB BEUIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHUS MAaCChI
BEILIECTB

yl"J'IeBO,I[Opo,Z[BI. Kchopoz[coz[epmamHe " a30TCOACPIKAINE OPraHUYCCKHUC
COCIUHECHUSI. BBICOKOMOJ'ICKy.]'IHpHI)IC COCOAUHECHUA

2.1

ChopMHUpOBAaHHOCTh  yMEHHUW  TNPUBOAWTH  TPUBHAJIbHBIC  Ha3BaHUSA
OTJICIBHBIX ~OPraHMYECKUX BEIIECTB (ITWUJICH, TIPONMIICH, alleTHIICH,
STWICHIJIUKOb, T[IHIEpUH, (eHon, Qopmanmpaerun, ameranbAeru,
MypaBbHHAS KHCIIOTA, YKCYCHAsl KUCTIOTa, OJICMHOBAsI KUCJIOTA, CTEApUHOBAS
KHCIIOTA, TII0K032a, PPYKTO3a, KpaxMaJl, IeJUTF0JI03a, TITHIINH )

2.2

ChopMHUpOBAaHHOCT,  YMEHUH  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
¢usnyeckne W XUMHYECKHE CBOWCTBA THUNHUYHBIX NPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 5TaH, OSTHJIEH,
MIPOMUJICH, alleTuieH, Oyraauen-1,3, metunOyraguen-1,3, 6eH307, METaHON,
9TaHOJ, TUJICHIJINKOIb, TIULEPHH, (EHO, aleTalbJIerua, MypaBbUHAs U
YKCyCHasi KHCIOTBHI, TIJIOKO3a, Kpaxmal, IeJUTI0JI03a, aMHUHOYKCYCHAs
KHCIIOTA)

2.3

Cq)OpMHpOBaHHOCTL YMCHHA WITIOCTPUPOBATD 'CHETUYCCKYHO CBA3b MCIKAY
TUIIUYHBIMU MPEACTABUTCIIAMU PA3JIMYHBIX KJIACCOB OPTraHUYCCKUX BCHICCTB
YPaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ C UCITIOJIB30BaHHUEM

CTPYKTYPHBIX (hopMyit

2.4

CdhopmupoBaHHOCTH yMEHUS XapaKTepU30BaTh HCTOYHUKH
YIIEBOJIOPOJAHOTO CHIpbs (HE(PTh, MPUPOIHBINA Tra3, Yrojib), CIOCOOBI UX
nepepaboTKH U MPAaKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHUS U )KU3HB. PacyéThl

3.1

CpopMHUpPOBAaHHOCTP YMEHMI BIAJETh CHCTEMOW 3HAHHK 00 OCHOBHBIX
METOJIaX HAy4YHOrO ITO3HAHUS, HUCIOJb3YEMbIX B XUMHH IPU H3YYCHUU
BEIIECTB U XUMUYECKHUX sIBIICHUN (HaOII0/eHNe, U3MEPEHHE, IKCIIEPUMEHT,
MOJIETUPOBAHUE), HCIIOJIb30BaTh CHCTEMHBIE XWUMHUYECKHE 3HAHUS s
NPUHATUS PELIEHUW B KOHKPETHBIX JKU3HECHHBIX CUTYaLHsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

3.2

ChopMHUpOBaHHOCT, ~ yMEHUW  cOONIOAATH  TpaBWja  IOJIb30BAHUSA
XUMHUYECKOH MOCy10i U 1a00paTOpHBIM 000PYJOBaHHEM, a TaKKe MpaBHIIa
oOpaiieHuss ¢ BeUIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSMHU TIO
BBITIOTHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB

3.3

ChopmupoBaHHOCTh YMEHUW TMJIAHUPOBATh U BBINOJHATH XUMHUYECKUH
OKCTIIEPUMEHT (MPEBpAIICHUSI OPTraHWYECKUX BEIIECTB IPU HarpeBaHUH,
MOJy4YeHUE OSTUJICHA M HW3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE DPEAKIUU
OpPTraHWYECKUX BEIIECTB, JAEHATypalusi OCNKOB MpH HArpeBaHWUHM, IIBETHHIC
peakiuu 6eTKOB) B COOTBETCTBHH C MTPABHJIAMU TEXHUKHU 0€30MaCHOCTH MpU




oOpamieHMd ¢  BemlecTBaMH U Ja0OpaTOpHBIM  00OpYIOBAaHUEM;
MPEACTAaBIATh PE3yJAbTAaThl XMMHUYECKOTO 3KCIEpUMEHTa B (opme 3ammcu
YPaBHEHHH COOTBETCTBYIOIIMX peakiuid u (HOopMynupoBaTh BBIBOJBI Ha
OCHOBE 3THX Pe3yJIbTaTOB

3.4

ChopMupOBaHHOCTh YMEHHI TPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEeHUAM (Macchl, 00BbEMa, KOJIMYECTBAa KMCXOJHOIO BEIEeCTBA WIIU
MPOJYKTa PeaklUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
HCXOJHBIX BEILECTB UJIU MTPOYKTOB PEAKIINN)

35

ChopMUPOBAaHHOCTh YMEHUH KPUTUYECKH aAHAIU3UPOBATH XHUMUYECKYIO
nH(OPMAIINIO, TTOITYYaeMYI0 U3 Pa3HbIX MCTOYHHKOB (CpEACTBa MacCOBOM
nHopMmanuu, cetb IHTepHET U npyrue)

3.6

CdhopMupoBaHHOCT ~ yMeHUHl  coOnrofaTh  IpaBHUa  HKOJOTHYECKU
1es1eco00pa3Horo MOBEACHHsSI B OBITY U TPYAOBOHM JEATETBHOCTH B ILIEJSX
COXpaHEHHUs CBOEr0 3J0pPOBbI M OKpPYKAKOWEH IPUPOJHOU Cpensl,
0CO3HABaTh OMACHOCTH BO3JCHCTBUS HA YKUBBIE OPraHU3MBI ONPEICIEHHBIX
OpraHWYECKUX BEIIECTB, MOHMMas cmbicn mokasarens [IJIK (mpenensHo
JONMYCTUMON  KOHLEHTpAlMM), IMOSCHATh Ha IpuUMepax  CIOCOOBI
YMEHBIIEHUS U MPEIOTBPAILIEHUS UX BPEIHOIO BO3JCHCTBUS HAa OpraHU3M
YeJloBeKa

11 KJIACC

Kon
NpoBePSIEMOro
pe3yjabTara

IIpoBepsiemble mpeaAMeTHbIE Pe3yJbTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI IPOrPaMMbI CPeHEro 001ero 00pa3oBaHus

1

TCOPCTI/I‘ICCKI/IG OCHOBBI XUMHHU

11

Bnanenue cucTeEMONM XMMHYECKHX 3HAHHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHYECKHH  JJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAITH ATOMOB,
WOH, MOJIEKYyJIa, BaJCHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasl CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBINA
00BEM, KpUCTAITUYECKass pemETKa, THUIBI XUMHUYECKHUX PEaKIIHid
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, JK30- U  DHAOTEPMUYECKHE,
peakuuyu HOHHOTO OOMEHa), pacTBOP, ANMEKTPOJMUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIUTAYECKAST  TUCCOIUAINSA, OKHCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTb XMMHUYECKON peaklMi, XMMUYECKOE PaBHOBECHUE); TEOPUHU U
3aKOHBI (TEOpHUsl DJIEKTPOJIMTHYECKON auccouuanuu, [lepuoanueckuii
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHHS MAcCChl), 3aKOHOMEPHOCTH,

CHUMBOJIMYECKUI S3BIK XHUMHH, (I)aKTOJ'IOTI/I‘leCKI/Ie CBCIACHHA O CBOﬁCTBaX,




COCTaBC, IIOJIYYCHUN U 0e30IMacHOM  MCITOJIb30BAHUN  BaYKHEHIIIHX
HCOpraHNM4YCCKUX BCHICCTB B 6BITy u HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHUH BBISBIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YYEHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
IIOHATUSA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aUMOCBA3b XUMHUYECKHUX
3HAHUU c HNOHATUAMHU u [IPEACTaBICHUAMHU ApYTUux

€CTCCTBCHHOHAYYHBIX IIPEAMETOB

13

Branenve OCHOBHBIMM METOJAMHM HAy4YHOTO IMO3HAHHUS BEUIECTB U
XUMHYECKUX sIBICHUN (HAONIONEHWE, W3MEpPEHHe, OKCICPHMEHT,

MOJIETTUPOBAHKE)

14

CdopmMupoBaHHOCTh YMEHMH ONPENENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHMHMUYECKUX OJIIEMEHTOB B COCIMHEHUAX Pa3IMYHOIO
cocTaBa, BMJ  XMMUYECKOH  CBs3u  (KOBaJeHTHas, MOHHas,
MeTaJlJIN4YecKasi, BOAOPOHAs) B COEIMHEHUSAX, TUI KPUCTAINIMYECKON
pEIETKY KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJIsSIpHasi, MOHHa,

MeTaJTnyecKas)

15

CdopMupoBaHHOCTh YMEHUN OIpPENEIATh XapaKTep Cpelbl B BOAHBIX

PacTBOpAX HCOPIraHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

ChopmupoBaHHOCTh ~ yMEHHS  KJIacCU(UUIUPOBATh  XUMHUYECKUE
peakuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCIY M COCTaBY PEarupyronnx
BEILIECTB, TEIUIOBOMY d(PdeKTy peakiuu, H3MEHEHUIO0 CTeneHen
OKHCJICHUSI ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  Y4acTHUIO

KaTajan3aTopa)

1.7

ChopMUpOBaHHOCTb ~YMEHHMH  COCTaBIATh ypPaBHEHUS  peaKIMi
pPa3IUYHBIX THUIOB, TOJHBIE M COKpAlIEHHBIE YpPaBHEHUS peaklMi
HMOHHOT0 0OMEHa, yYUTHIBAs YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUU YT

J0 KOHIIa

18

CdopmupoBaHHOCTh YMEHUHN NMPOBOIUTH PEAKIUH, MOJITBEPKIAIOLINE
KaueCTBCHHBIM COCTAaB  pa3JIMYHBIX HEOPraHUYECKUX  BELICCTB,
pacro3HaBaTh OIBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIHUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ pPacKpbiBaTh CYIIHOCTb OKHCIIUTCIBHO-
BOCCTAaHOBHUTCIBHBIX peaKHI/IfI IIoCpPEACTBOM COCTaBJICHUA

QJICKTPOHHOT'O OanaHca 3THUX pCaKI_[I/Iﬁ

1.10

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ OOBSICHATHL 3aBHCUMOCTH CKOpOCTH




XUMHAYECKOH PEaKIMU OT Pa3InYHbIX (PaKTOPOB

111

ChopMuUpOBaHHOCTh ~ yMEHHH  OOBSACHATH  XapakTep  CMEIICHUS
XUMHYCCKOTI'O paBHOBECHUA B 3aBUCUMOCTU OT BHCIIHCTO BOBZ[GI;'ICTBI/HI

(npunnun Jle [latense)

OO01mast 1 HeopraHMYeCKast XUMUS

2.1

ChopMupoBaHHOCTb yMEHHUH pacKpblBaTh cMbici [leproauueckoro
3aKOHa J.N. Menneneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYI0, OOBACHUTEIbHYI0O U  IMPOTHOCTUYECKYIO

byHKIAN

2.2

ChopMupoBaHHOCTb YMEHHUH XapaKTepU30BaTh IEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepuonnueckoii
cucteMbl XxuMuyeckux osnemeHtoB J(.M. Menzaeneea, ucnonb3ys
HOHSTUSL  «S-, P-, 0-2IEKTPOHHBIE OPOHTAN», «IHEPreTHUSCKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  U3MEHEHHUS  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M MX COECJUHEHHH I0 Mepuojam U Ipynmam

[Tepuonuueckoit cucteMbl xumMudeckux saeMentoB JI.1. MennaeneeBa

2.3

ChopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB Pa3IMYHbIX KJIACCOB,
MOATBEPKIaTh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYECKMMH  BEIECTBAMU  C  IIOMOIIBIO  ypaBHEHUM

COOTBCTCTBYIOIIHUX XUMHYCCKUX peaKHI/If/'I

2.4

ChopmupoBaHHOCTh  YMEHUH  yCTaHaBIUBATh  MPUHAMICIKHOCTH
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBY K ONpENENEHHOMY Kiaccy
(rpymme) coenuHeHUi (IIPOCTHIE BEIIECTBA — METAIBI M HEMETAIIbI,

OKCHJbI, OCHOBAaHHs, KUCJIOTHI, aM(I)OTepHBIe THAPOKCUBI, COJ'II/I)

2.5

CdopMHpoBaHHOCTh YMEHHMM HCIIOJIb30BATh XMMHUUYECKYI0 CHUMBOJIUKY
JUIL  COCTaBJieHUS (OpMyJ BEIIECTB W YypPaBHEHUH XUMHUYECKHX
peakuuii, cucrematnueckyto Homenkiatypy (IUPAC) u tpuBuanbHble
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BelecTB (yrapHolili ras,
YIJIEKUCHBIA Ta3, aMMMaK, Tall€Has W3BECTb, HETAlIEHas W3BECTD,

MUTHEBAS COJIA, TUPUT U IPYTHE)

2.6

CdopmupoBaHHOCTh yYMEHUN XapaKTepHu30BaTh (OMUCHIBATH) 0OIIME
XUMHUYECKHE CBOMCTBA HEOPTAHUUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWYECKUMH  BEIIeCTBAMH  C  TIOMOINBIO  ypaBHEHUH

COOTBCTCTBYHOINNX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CpopMHUpOBAaHHOCTh YMEHHH TJIAHUPOBATH U BBITIOJHATh XUMHYECKUN




OKCIIEPUMEHT (Pa3NOKEHUE TIEPOKCHAa BOJOpPOJA B MPUCYTCTBUHU
KaTaJIn3aTopa, OIpPEICIICHHE CPEAbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHHBEPCAJILHOTO HH/MKATOpa, BIUSHHUE PpA3UYHBbIX (DAKTOPOB Ha
CKOPOCTh ~ XMMHYECKOH peaklu, peakuu HOHHOro OOMeHa,
KayecTBEHHBIC PEaKLUU Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHUs, PEUICHHE AIKCIIEPUMEHTAIBHBIX 33Jad I0 TeMam
«Mertamnbs» U «HeMmeTamib») B COOTBETCTBUU C MPABHIAMH TEXHHKH
0€30MaCHOCTH TpH OOpAaIIeHWH C BEIIECTBAMH M JIAOOPAaTOPHBIM
o0opyIoBaHUEM; NPEACTaBIISATh pE3yJIbTaThI XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3alHMCH YPaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3yIbTATOB

2.8

ChopmupoBaHHOCTE YMEHHI COONIOJATh TMpaBWIA IOJTH30BAHUS
XUMHUYECKON Tocynoil M 1abopaTopHBIM OO0OpYIOBAaHUEM, a TaK¥Ke
mpaBmIa 0OpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIHSIMH

110 BBITTOJIHECHHIO J'Ia60paTOpHI)IX XUMHUYCCKHUX OIIbITOB

2.9

ChopmupoBaHHOCTH ~ YMEHUH  XapakTepu3OBaTh  XHUMUYECKHUE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS! CEpPHOMN
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTaBICHUN 00
OoOIIMX HAy4YHBIX MPHUHIMIAX M  JKOJOTHYECKHX MpoliemMax

XUMHUYCCKOT'O IIPOU3BOACTBA

XHUMHUS U )KU3HBb. PacyéTrl

3.1

CpopMHUpPOBAaHHOCTh TPEJCTABICHUN O XWMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAy4YHOW KapTHHBl MHUpPA, pPOJM XHUMHH B TO3HAHUU
SIBJICHUN TPUPOJLI, B (OPMUPOBAHMHM MBIILICHUS W KYJIbTYPBI
JTUYHOCTH, €€ (PYHKIHMOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHus MpaKkTUYeCKUX 3a7ad MU HSKOJOTHMUECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOJTHON Cperie

3.2

CdopmupoBaHHOCT yMEHUI KPUTHUYECKH AHAJIM3UPOBAThH
XUMHUYECKYI0 HH(OpMAIMIO, IMOJy4yaeMyl H3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccOBOM KOMMYHUKAIIUU, ceTb IHTEpHET U ApyTrHe)

3.3

CpopMHUpPOBAaHHOCT, YMEHUW COONIOAATh TIPaBUJIA DKOJIOTHYECKU
1enecooOpa3Horo MoBeNeHUs B OBITY M TPYAOBOH NESATENBHOCTH B
LEISIX COXPAHEHHUs CBOEr0 3J0POBBbS M OKpPYXKAroIleW IPUPOIHOU

Cpebl

3.4

Oco3HaBaTh  OMACHOCTh  BO3JCMCTBUS HAa JKUBbIE  OPraHU3MBbI
OIpeAEIEHHBIX BEIIECTB, TOHUMas cMblca nokasarens [1/IK, noscHsTs

Ha IIpuMepax CIIOCOOBI YMCHBIICHUS U TPCAOTBPAILLICHUA UX BPECAHOI'O




BO3I[€I>’ICTBPI}I Ha OpraHusMm 4CJI0BCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOIb30BAaHUEM TIOHSTHSI «MaccoBasi JOJsl BEIIeCTBa B PacTBOPEY,
OG’béMHBIX OTHOIIIEHUU TIa30B npru XUMHYCCKUX PCAKOUAX, MACChbI
BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WId 00bEMY OJHOrO M3 Y4YacTBYIOIIMX B PEAKIMU BELIECTB,
TEIUIOBOTO 3P eKTa peakinu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IPEBPAIICHNA U COXPAHCHUA SHEPIrun




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHMS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOfI XHUMHNHU

11

Hpez[MeT OpFaHI/I‘leCKOfI XUMHHU: €€ BO3HHUKHOBCHHE, pa3BUTHEC U 3HAUYCHUC B
MMOJIYYCHHHU HOBBIX BCIICCTB U MATCPUATIOB. TeOpI/IH CTPOCHUSA OPraHUYCCKUX

coenuHeHnit A.M. bBytiepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHBle (GOPMYIBI OpPraHMYECKUX BEHIECTB. | OMOJIOTHS, H30MEpHS.
XVMMHYECKast CBA3b B OPTaHUYECKUX COCIUHEHMSIX — OJUHAPHBIE M KpPaTHbIE

cBsi3u. [IpencraBnenne o KiaaccuGuKauy OpraHuIecKiX BEIIeCTB

13

Homenknarypa  opraHuMuecKux  COEAMHEHMH  (cucTtemartuyeckas) U
TPUBUAJIbHBIE Ha3BAaHUS BAXKHEUIINX MIPEICTAaBUTENIEH KJIACCOB OpPraHM4eCKUX

BCIICCTB

VYri1eBoaopoIbl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUH psAld. MeraH u 3TaH —
NPOCTEHIINE MPEICTABUTENN AJTKAHOB: (pU3MUYECKHEe M XUMHUYECKUE CBOWCTBA
(peakuM 3aMeIEeHUs] U TOPEHUs), HAXOXKAECHUE B NPUPOAE, MOITy4YEeHUE U

IMPUMCHCHHC

2.2

AJKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAaAa. OTHIEH U IPONUIICH —
HpOCTGfIH.IPIC MNpEACTAaBUTCIIN AJIKCHOB! (bI/I3I/I‘IeCKI/Ie U XUMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHHKA, TAJIOTCHHUPOBAHUA, TIUJApaTallvii, OKHUCJICHUA U

HOJ'II/IMepI/BaI_[I/II/I), TOJIYYCHHUEC U TIPUMCHCHUC

2.3

Anxanuensl: OyragueH-1,3 um MetwiOyraaueH-1,3: cTpoenue, BaxHeilmue
XUMUYECKHUE CBOMcTBa  (peakuus  IOJMMEpH3ALUN). [Nonyuenue

CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

2.4

AJIKHMHEL: COCTaB U 0COOCHHOCTH CTpOCHUA, TOMOJIOTHYECKHI pAA. AnetTunexn
- HpOCTeI\/'II_HI/II\/'I MMPEACTAaBUTCIIb AJIKUHOB: COCTAaB, CTPOCHUC, (I)I/I3I/I‘IGCKI/IC u
XMMHYECKHE CBOMCTBa (peaKL{I/II/I rUaApupoBaHusA, TaJIOTCHUPOBAHUA,

TUpaTaliu, TOPEHUs), IOTYy4eHUE U IPUMEHEHUE

2.5

Apensl. beHson: cocra, crpoeHue, (U3NYECKHE U XHUMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), MOJy4YE€HHE M TPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NIECKHE U XMMHYECKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS U HUTPOBAHUSA), MOJyYCHUE U MPUMEHEHHE. TOKCUIHOCTh
apeHoB. ['eHeTnueckast CBsI3b MEXAY YIJIEBOJOPOJaMH, MPUHAICKAIIUMU K

Pa3IMYHBIM KJ1IacCaM

2.6

[Ipupoanble UCTOYHMKHM YrieBOAOpoAoB. llpuponaHblii Ta3 W NOMyTHBIE




HedTsHbIe ra3bl. HedTh u €€ npoucxoxaenue. CrnocoOsl nepepaboTku HeTH:
MeperoHKa, KPeKUHT (TEPMUUYECKHM, KAaTATUTHUECKHI), MUpon3. [IpoayKThl
nepepaboTku HedTH, MX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.

KaMmeHHBI# yToJib ¥ IPOTYKTHI €r0 IepepadoTKu

Kncnoponcoz[epmamne OpraHNu4Y€CKUC COCANHECHUA

3.1

IIpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTPOEHHUE,
¢u3nueckue U XUMHUYECKHE CBOICTBA (peakIMHU C aKTUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOAMU, TOPEHUE), NMpUMEHEHHe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIUPTOB. J/IefiCTBHE METaHOJIa U 3TAaHOJIA HA OPTaHU3M YeJIOBEKa.
MHoOroaToOMHbl€  CIHUPTHL.  ODTUJIIEHIJMKOJIb W  I[JIMLIEPUH: CTPOEHHUE,
¢u3nueckue M XHMMHYECKHE CBOICTBA (B3aMMOACWCTBUE CO IIEIOYHBIMH
MeTaJlJIaMH, KaueCTBEHHAs peakilisi Ha MHOTOaTOMHbIe CIUpThI). JlelicTBre Ha

OpraHu3M 4Y€JIOBCKaA. HpI/IMeHeHI/Ie MIMOCpUHA U STUJIICHTTIMKOJIA

3.2

@DCHONI: CTPOCHHWE MOJICKYJIBI, (U3NYECKHUEe W XHMHUYECKHE CBOMCTBA.

Toxcuunocts (henona. [Ipumenenue dpeHona

3.3

Anpneruapl M KeTOHBbL.  DopManmpieruia, —aneTalbACTH:  CTPOEHHUE,
bu3nvecKkue W XUMHUYECKHE  CBOWCTBA  (pEaKIMU  OKUCICHUS U

BOCCTAaHOBJICHH, KAYCCTBCHHBIC peaKHI/II/I), MOJIY4YCHHC U ITIPUMCHCHUC

3.4

OaHOOCHOBHBIE IIPEJIEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTpOeHHe, (GU3NUECKUue U XUMUUECKUe CBOMCTBa (CBOICTBa, 00LIMe
JUI KJjlacca KUCIOT, PEeaklus STepU(pHKAIMK), MOJy4YeHHE U IPUMEHEHHE.
CreapuHoBass M OJIEMHOBas KUCJIOThl KaK MPEJCTABUTENM  BBICIIUX
KapOOHOBBIX KHCJIOT. Mbula Kak COJM BBICIIUX KapOOHOBBIX KHCIOT, HMX

MoOIOIIee JTeHCTBUE

3.5

CnoxHble 5>(Qupbl Kak NpOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponuns
cnokHbIX  3¢upoB. Kupel. I'maponmu3 xupoB. [IpuMmeHeHue KupOB.

buonornyeckas POJIb KUPOB

3.6

VYrneBoapl:  cocTaB, KiaccupuKauus ~— yrieBojoB  (MOHO-, JAU- U
nojucaxapuzabl). [moko3a — mnpocTeHmuii MOHOcaxapul: OCOOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (U3NUECKUE U XUMHUYECKHE CBOMCTBA (B3auMO/ecTBIE
¢ ruapokcugoM wmeau(ll), okuciaeHHe aMMHUAYHBIM PAcTBOPOM OKCHAA
cepebpa(l), BoccranoBiieHHE, OpOKEHUE TIIFOKO3bI), HAXOXKIEHWE B MPHUPO/IE,
npuMeHeHue, Ouonorudeckas poib. DortocuHTe3. DpyKTO3a Kak H30MeEp
rimoko3bl. Kpaxman u mesunonio3a Kak NpupojaHble mnonumepbl. CTpoeHue
KpaxMayia ¥ HeJUToio3bl. Du3ndyeckre U XMMHYECKHE CBOWMCTBA Kpaxmaia

(ruaponn3, KayeCTBEeHHAsI PeaKIus C HOJI0M)

A30Tcozlep>1<amne OpTraHNYCCKUC COCANHCHU A

4.1

AMUHOKHCIOTHI Kak aM(oTepHble opraHudeckue coeanHenus. dusznueckue u

XUMHYECKHE CBOMCTBA aMHMHOKHCIIOT (Ha npumepe TJlI/II_II/IHa). buonoruueckoe




3HAYCHUEC aMHUHOKHUCIIOT. HGHTI/II[LI

4.2

benku xak mnpupoaHble BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeiaKoB. XUMHUECKHUE CBOMCTBA OEJIKOB:

TUApOIU3, ACHAaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenxu

BBICOKOMOJ'IGKYHHPHBIG COCINMHCHUA

5.1

OcCHOBHbBIE TOHSATUS XUMHUU BBICOKOMOJIEKYISPHBIX COEIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH,  CPEIHS
MoJIeKyJiipHass Macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX

COC,I[I/IHCHI/Iﬁ — [MOJIMMEPU3alHA U IMTOJTMKOHACHCAIIA

5.2

:‘)KCHepI/IMCHTaHBHBIe MCTOAbl HM3YUYCHHSA BCHICCTB U HX npeBpameHHﬁ:
O3HAaKOMJICHHE C O6p83HaMI/I INPpUPOAHBIX MW HMCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHUECKOr0 KayuyKa U pe3UHbI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMHUU

11

XuMuyeckuil anemMeHT. AToM. Slapo aroma, M30TOIBI. DJIEKTPOHHAs 00OJIOUKaA.
DHepreTUUeCKUe YpOBHH, IOJYyPOBHU. ATOMHBIE OpOWTanH, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pacipeAeeHHs 3JIEKTPOHOB MO OpOUTaIsAM B aTOMax 3JIEMEHTOB
MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(UTypalysi aTOMOB

1.2

[Iepnonnueckuit 3axkoH u Ilepmonnueckas cucreMa XuMHYecKux saeMeHToB /.M.
MenpgeneeBa. CBsi3p mnepuoANYEcKOro 3akoHa u Ilepuonnueckoil CUCTEMBI
xuMHuueckux sneMeHToB JI.M. MeHneneeBa ¢ COBpEMEHHOMW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTHM HW3MEHEHUsI CBOWCTB XHMHYECKHUX JJIIEMEHTOB U
o0pa3yeMbIX HUMH MPOCTHIX U CJOXKHBIX BEIIECTB IO TPYINIaM H MEPUOAAM.
3HavYeHHE MEPUOANYECKOT0 3aKOHA B PA3BUTHH HAYKH

13

Crpoenue BemiecTBa. XUMUYECKasi CBs3b. Buabl xuMHuyeckoil cBs3M (KOBaJEHTHAs
HEMnoJIsipHasl U MOJIsIpHasi, NOHHAs, MeTalaudeckas). FIoHbI: KaTHOHBI U aHUOHBI.
MexaHu3mbl 00pa3oBaHMsS KOBAJICHTHOM XHMHMUYECKOH CBsI3U (OOMEHHBIM U
JIOHOPHO-aKLENTOpHbIN). BogoponHas cBs3b

14

BanenTHOCTS. 3J'IeKTp00TpI/II_IaTeJ'IBHOCTB. CreleHb OKUCIICHUS

15

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA
COCTaBa BEMIECTBA. THIMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTATUIMYECKOW peETKU. [IoHATHE O TUCTIEPCHBIX CHUCTEMAaX.
HctunHbIE M KOJUIOUMIHBIE paCTBOPBL. MaccoBas J0JIsl BELIECTBA B paCTBOpE

1.6

Krnaccudukanuusa Heoprannueckux coenuHeHuil. HomenknaTypa HeopraHu4eckux
BEIIECTB

1.7

Xumnueckas peakius. Knaccudukanus XuMU4eCKUX peakivii B HeOpraHM4ecKon
Y OPraHUYECKON XMMUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHUs U




MIPEeBPALICHHS SHEPTUU MTPU XUMHUECKUX PEaKIHIX

1.8

CKOpOCTb peakluu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOparumble peakuuu. Xumuyeckoe paBHOBecue. MDakTopbl, BIMSIONME Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle Hlarense

1.10

DnexTpoiauTHyeckas aucconmanusa. CuiabHble W ciiadble nmekTposuthl. Cpena
BOJIHBIX paCTBOpOB BCIICCTB: KUCJIasd, HeﬁTpaana;{, oIeJIoyHasl. PeaKHI/II/I HOHHOTI'O
oOMeHa

111

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC p€aKkunun

Heoprannueckas xumust

2.1

Hemeramnbl. Ilonoxenue nHemetawioB B [lepmonnueckoid cucreMe XUMHUYECKUX
anemenToB JI.MI. MeHnneneeBa U OCOOCHHOCTH CTPOCHHsI aTOMOB. Duznueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha IPUMEPE KUCIOPOa, CEPhI,

dbocdopa u yrieposa)

2.2

XUMHYECKHE CBOWMCTBA BAXKHEHINIMX HEMETAUIOB (TajoreHOB, CEphbl, a30Ta,
dochopa, yrmepoga W KpPEeMHHS) W UX  COCJAMHCHUH  (OKCHIIOB,
KHCJIOPOJICOACPIKAIIMX ~ KUCJIOT, BOAOPOJHBIX coeauHeHuid). IlpumeHeHue
Ba)KHEHIIIMX HEMETAIIJIOB U MX COCIUHEHUI

2.3

Merannel. [lonoxxkenne wmerammoB B llepuonnyeckoil cucremMe XHUMHUUYECKHAX
anemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. O0mue puzndeckue cBoricTBa MeTauioB. CIutaBsl METAJUIOB.
DAEKTPOXUMHUUECKHH PSJl HAMIPSHKEHUI METalIOB

2.4

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KaJIWH, KaJIbIMI, MATHUM,
ATIOMUHHMA, [UHK, XpOM, JXKeJIe30, Melb) U uX coeauHeHuid. OOmme crocoOb
noJiyueHus: MeTayioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHUKE

2.5

I'eneTnyeckas CBS3b HCOPraHNYCCKUX BCUICCTB, MPUHAJICIKAIIUX K PA3JINIHBIM
Kj1accaM

XUMHUS U KU3HD

3.1

Ponp xuMum B oOecredeHUH 5KOJIOTHUYECKOW, IHEPreTUYECKON M MHUIICBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [lOHSATHE O HAyYHBIX METO/JaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKLUU

3.2

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIIUAINAX TMPOMBIIIJICHHOTO TMOJIYYEHUS
BOXHEHIIMX BelIECTB. YeIOBEK B MHUpE BEIIECTB M MATEPHAIOB: Ba)KHEUIIHE
CTPOMUTENBHBIE MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepHUaNIbl, KPacKH, CTEKIIO,
KEpaMuKa, MaTepuasbl Ul J3JEKTPOHMKHA, HAaHOMATEpHUalbl, OPraHUYECKHUE U
MUHEpaJIbHBIE yI00pEeHUs

3.3

XuMUg W 3J0pOBbE UEIOBEKA: TMpaBWJa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 6€30MacCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMUH B
HOBCEIHEBHOU KN3HU
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