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MHNOACHUTEJBHASA 3AIIMCKA

ITporpaMMa 1O XMMUHM Ha YpPOBHE CpeIHEro obmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBl CPEAHEr0 OO0IIEero O0O0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpaszoBarensHOM cTanaapte COQO, ¢ yuérom Konnenuuu npenoaaBanust yueoOHOro
npeaMera « XuMHs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanum,
pean3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE IPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHUIH
«Ctparerun pa3sutus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
roga» (Pacnopsixenne [IpaButensctea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMmbl MO XUMHHU, K OIPENEIICHUIO
oO1iel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOYyHArOIIMXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIM
KoHnentyanbHbie mnonokennss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJCH,
COJEpKaHUsl, pe3ylbTaTOB OOy4YeHHs MU TpeOOBaHUII K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111e00pa30BaTEeIbHON  OpraHu3aluM, SBISICTCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLIAIOUIMM JTAallOM peajld3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, INPUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYPHI
YeJIOBEKa, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO
U MpUpOAHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCsl Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus CpeACTBAMU YUEOHOTO peaMeTa « XUMHUSD,
CoJIep)KaHUE M TIOCTPOEHHE KOTOPOTO OMNpEeNeSeHbl B NPOrpaMMe MO XHUMHHU C
y4€TOoM crneuu@uKd HAayKHM XUMHH, €€ 3HAYeHUS B IO3HAHUM TPHUPOABI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX IieJiel ¥ MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEJHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanumn.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyr poJib B
COBPEMEHHOW IMBUIIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (popMHpOBaHHE PallIOHATIBLHOIO HAYYHOTO MBIILJICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIEM MHpE Kak O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTopoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMHU IPUMEHEHHUSL.



TecHO B3aMMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMbBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaxXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHS KakK HayKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HAaMpaBjieHAa Ha pEIICHUE
MIO0ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BHUTHS YEIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBHM ¢ OOMMMH TENSIMH W TPHUHIMIIAMH CPEIHETO OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 MM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJIKEHUS
oOpa30BaHUs B Pa3IUYHBIX 001aCTsIX, HE CBA3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOm@ass ¥ HEOPraHUYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAHWM MO HEOPraHUYECKOW XMMUU (C BKIIIOUEHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW IPU HW3YyYCHUHU
npeaMera oO€ecleyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCEro0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHSTHM, 3aKOHOB M TEOPHUI XUMUHU.

CrpykTypa cojaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMHUpOBaHA B MPOrpaMMe IO XHMHHM Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyYCHHIO Y4YeOHOTO MmaTepuasa U 00yCIIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOpUHM CTPOCHHS OPTraHHYECKUX
COCMHECHUN, a TaKkXke Ha YPOBHE CTEPEOXUMHYECKUX U  DJIEKTPOHHBIX
MPEICTaBICHUN O CTpOeHUHU BelecTB. CBelleHns 00 N3y4aeMbIX B Kypce BEIIeCTBaxX
JAIOTCSl B PA3BUTUM — OT YIJIEBOJAOPOAOB JI0 CJIONKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHM  MOJIYYalOT  Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIINH.

[lonx HOBBIM yIJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpUBAaeTCs HM3yYECHHBIH Ha YpPOBHE OCHOBHOTO 0O0mIero o0pa3oBaHUs
TEOpEeTUUECKH MaTepual U (HaKTOJOTUYECKUE CBEICHUS O BEIIECTBAX U
XUMHUYecKoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00yYaromuMcs TMPeIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOIOJOTUYECKHUX IMO3UIINM,



riy0ke TOHATh HMCTOPHUYECKOE W3MEHeHHE (YHKIMH 3TOro 3aKkoHa — OT
o0o011aromIel 10 0OBSICHSIONICH U MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTeKkaHus qonoiHsercs B kypcax 10 u 11 kinaccoB anemeHTamu
coJlep KaHusl, UMEIOIUMH KYJIbTYPOJOTUUECKUI U MPUKIATHOM Xapaktep. IOTH
3HaHMUS CHOCOOCTBYIOT NMOHMUMAHUIO B3aMMOCBS3UM XMMHUHM C JIPYTHUMH HayKamH,
PacKpbIBaIOT €€ pOJIb B MO3HABATEIBHOM M MPAKTUUECKOM JEATEIbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHUIO YBAKEHUS K TIPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU
Y IPAKTUYECKUX MPUTIOKEHUM XUMHUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBA3AHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIMBATh HH(POPMAIIUIO U TIPUMEHSITH €€ JIJIs IIOTIOTHCHHS 3HAaHUH,
pelIeHNs UHTEIUIEKTYJIbHBIX U ASKCIIEPUMEHTAIIbHBIX UCCIIEA0BaTEIbCKUX 3a1a4. B
LEJIOM COJEpKaHuEe y4eOHOro mnpeaMera «XUMUsS» JaHHOTO YPOBHS W3YUYCHHS
OpUEHTHUPOBaHO Ha (GOPMHUPOBAHKE Yy 00YHAIOUTUXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIsl TIOHUMaHusT QUIOoCOPCKUX UACH, TaKMX KakK: MaTepHalbHOE E€IMHCTBO
HEOPTaHUYECKOT0 U OPraHMYECKOr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, MO3HABAEMOCTb IIPUPOJIHBIX SABICHUN MyTEM SKCIIEPUMEHTA
U PpEIICHUS MPOTHUBOPEUYUN MEXAy HOBBIMH (aKkTaMd U TEOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTHYECKUX MPo0ieM, a
TakKe MpoOeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemenHus 3agad BOCIHUTAHUS, Pa3BUTUS M COIMATU3AIUU
OOy4JaronMxcss MPUHATBIE TPOrPaMMONM MO XUMHH TOJIXOJbI K OMPEIETICHUIO
CollepKaHUs ¥ TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaioT (OpPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, UMEIOMMNX 0a30BO€ 3HAUYCHUE JJIs PA3JIMUHBIX
BUJIOB [ICATCIILHOCTH: PEIICHUs TpoOJjieM, TOUCKa, aHaiu3a U 00padOTKH
uH(poOpMaMu, HEOOXOAUMBIX JIsi NPUOOPETEHUS] ONbITa MPAKTUYECKON U
UCCIIEIOBATENbCKON JIEATEIIbHOCTH, 3aHUMAIONIEN Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHWsi XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusl, TaK U HA YPOBHE CPEJIHETO 0OIIero o0pa3oBaHus, MPU ONpeEIeICHUN
COJICPKATENIbHOW XapaKTEPUCTUKU IeJie HW3ydeHUs TMpeaMeTa HalpaBieHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JeSATETLHOCTH YeJIOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyIbTyphl. C
METOJUYECKOM TOYKHM 3pPEHUs] TaKOW MOJXOJ K OMNpEIeSICHUIO Iejed H3ydeHHs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHHs TJAaBHBIMU LEISIMU W3Y4YEHUs IpeaMeTa
«Xumus» Ha 6azoBom ypoBHe (10 =11 ki.) sBisFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KakK  BaKHEUIIEH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOWU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHUE CYIIHOCTH JOCTYIHBIX
0000IIeHHIIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHSA U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKINN, HEOOXOUMBIX ISl IPUOOPETEHUS YMEHHIA
OPUEHTHUPOBATHCS B MHUPE BELIECTB M XWMHUYECKHX SBJICHUI, MMEIOIIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHUH U CTIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuMm, comepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1ad U3y4eHUs
IIPEIMETA B IIPOTpaMMe 110 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMU TNPUOPUTETAMHU B CUCTEME CpeaHero ooduiero oOpazoBanus. CerogHs B
MPENoJaBaHUK XUMUU B OOJIbLIEH CTENEHN OTIAETCS NPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE CcoJepkKaHusl OOy4YeHUs, OpPUEHTHPOBAHHOM Ha TMOJITOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aluy, BJIAJCIONIEr0 HE HaOOpOM
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHSIMU
AKTUBHOTO IOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEANBHON KU3HU IS PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM NpU U3y4EeHHUH NTpeAMETa « XUMUSD» TOMUHUPYIOILIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pELICHU B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHue 'y oOOyyarolmuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHILIUI), HMMEIOIMINX YHUBEPCAIbHOE 3HAUYEHHE I Pa3IMYHbIX BHUOB
NeATEIbHOCTH: PElIeHUs MpobJieM, MOoucKa, aHaau3a U 00padoTku MHGOpMaIH,
HEOOXOIMMBIX JJIs1 IPUOOPETEHUS OIbITa JEATEILHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWHM XMMHH, a TAKXE Il OLUEHKM C NO3ULUN 3KOJIOTMYECKOU
0€30IacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUUECKHX MPOILIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJIHYIO CPELY;



pa3BUTHE IO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yJaronMXcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUHU ISl TIOUCKA M aHaIHM3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU W MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydarommxcs YyOSKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBICHHOCTH XWMHUHU, €€ BaXKHOH pOJM B PEHICHUH TJI00aIbHBIX MPOoOIIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
WCIIOJIb30BAHUSl TIOJNYUYCHHBIX 3HAHUM JUIsi TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYaIIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mIaHe cpeaHero oOmEero o0pa3oBaHUS MPEAMET «XHUMUS)
0a30BOTO YpOBHS BXOJHT B COCTaB MpEeAMETHOU 00sacT «EcTecTBeHHO-HAYYHBIC
PEIMEThBD.

OO111ee Ynco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomero oopasosanus, cocrapisieT 68 wacos: B 10 kimacce — 34 yaca (1 gac
B Hezenmo), B 11 kimacce — 34 gaca (1 wac B Heneoio).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHuyeckoi XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOCHHS OpPraHUYEeCKUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE MosI0KeHUA. CTPYKTYpHBIE (hOPMYIIBI
OpPraHUYECKUX BemIeCTB. [omonorusi, wu3oMepus. XHUMUYECKass CBSI3b B
OpPraHUYECKUX COCAMHEHUSAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBnenne o kinaccupuUKalMy OpraHudeckux BemecTB. HomeHknaTypa
OpPraHUYECKUX COEAMHEHUH (CHUCTeMaThyecKkas) M TpUBUAIbHbIE Ha3BaHUs
BaXHEHILINX MPEICTaBUTENEH KIIaCCOB OPraHNYECKUX BEIECTB.

DKCTepUMEHTAIbHBIE METOJBl HM3yUEHHUS BEIIECTB W WX MPEBPaICHUI:
O3HAKOMJIEHHUE ¢ 00pa3IaMy OpraHMYECKHUX BEIIeCTB U MaTepralaMH Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPTraHMYECKHX BEIIECTB, HAOIIOACHHE U ONHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIIECTB MPH
HarpeBaHuM (IJ1aBJieHWe, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH um 3TaH —
IpocTeilline MNpeACTaBUTENN alIKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOMICTBa
(peakuuy 3aMelIeHHUs M TOpPEHMs), HAaXOXKIEHUE B NPUPOJIE, MOJy4YEHHUE WU
PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUNA psAl. DTUJICH W MPONIICH —
npocTeilllie MNpeCTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaAJIOTEHUPOBAHHUSA, THApATallMM, OKUCJICHUS W
NOJIUMEPU3ALIIH ), TOTyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaawen-1,3 u metwnOyranuen-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKHE CBOWCTBA (peakius noiuMmepuszanuu). [lonmydeHne CMHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHUECKUN psij. ALlETUIICH
— TMpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PHU3UUYECKHE U
XUMHYECKHE CBOWMCTBA (peaklMu TUIPUPOBAHMS, TaIOTEHUPOBAHNS, THAPATAINH,
TOPEHHSI ), TIOJTyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: cocra, cTtpoeHue, (U3MUYECKME U XUMHUYECKHE CBOMCTBA
(peakuuy TajoreHUpPOBAHMSI U HUTPOBAHUS), TIOJyUYEeHUE W MpUMEHEHue. Tonyon.
cocmas, cmpoenue, Quauueckue U  XuMmuyeckue  Cceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUSL), NOJyYeHue U npumeHerue. TOKCUYHOCTh apeHOB.



['eHeTnueckas CBA3b MEXIY YIJIEBOJOPOAAMH, NPHUHAMISKAIIUMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHMKM YTrI€BOAOPOAOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HeTsaHble Ta3pl. HegTh n e€ mpoucxoxaenue. Crnocodbl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TEpMUYECKHUI, KaTaquTH4eckuil), mnuposu3. [IpoaykTsl
nepepaboTku He()TH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEepUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH IIacTMace, KayudyKoB U pe3uHbl, Kojuiekiuu «Hep oy
U «YT0JIb», MOJAEIMPOBAHNE MOJIEKYJ YITIEBOJOPOIOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUUYECKON PabOThI: OJYyYEHUE ITUIIEHA U U3YUYEHUE €T0 CBOWCTB.

Pacuérnbie 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHMHUYECKOW peakuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IMPOJYKTA PEAKIMHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenpHble OOHOATOMHBIE CHUPTBHL. METAaHON W JTAHOJI: CTPOECHUE,
bu3nuecKkue M XUMHUYECKHME CBOMCTBA (peakUMM C AaKTUBHBIMU METaJJIAMH,
rajioreHoBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoIopoaHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe METaHOIa U ATaHOJIAa HA OPraHU3M YEJIOBEKA.

MHoOroatomMHble  CHOUPTBL. OJTWICHIJIMKOJIb W  IJIMLIEPUH: CTPOCHHUE,
du3nueckue M XUMHUYECKHE CBOICTBAa (B3aMMOJEWCTBUE CO IICIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAas peaklus Ha MHOI0aToOMHble cnupthl). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMeHenue rimieprHa U STUICHTIIMKOJIA.

@DeHoJI: CTPOEHUE MOJIEKYJbl, (U3NYECKHUE U XUMHUYECKHE CBOWCTBA.
Tokcuunocth penosna. [Ipumenenue denona.

Anbaeruipl M Kemouwvl. DopMalbAETHA, AaUETAIBACTUA: CTPOECHHUE,
¢uznyeckue U XMMUYECKHE CBOMCTBA (pEaKIMM OKHCIIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKIIUN ), IOJYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpEENbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAs
KHCJIOTBL: CTpOEHHE, (PU3NUECKUE U XMMHUYECKHE CBOWCTBA (CBOMCTBA, 00IIME 1JIs
KJIacca KUCIOT, peakuus dTepUPUKALINN ), TOJydeHHE U TpuMeHeHue. CTeapuHOoBas
Y OJIEMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX KHCIIOT. Mbliia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuple 3QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xxupos. [Ipumenenue xupoB. buonornyeckas
POJIb )KUPOB.

VYrneBoabl:  cocTaB, KilacCUpUKalus ~ yriIeBOJOB  (MOHO-, JAH- U
noJyiicaxapubl). ['roKko3a — MpOCTEHIIINIT MOHOCAaXapyua: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE K XUMUIECKHE CBOMCTBA (B3aUMOICHCTBHUE C THIPOKCUIOM
menu(Il), okucnenne ammuadHbIM pacTBopoM okcua cepedpa(l), BoccraHoBneHue,
OpOo’KeHHE TITIOKO3bI), HAXOXKACHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTUYECKAs POJIb.
@otocunHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupofHbie nojuMmepbl. CTpoeHue Kpaxmaia u
neunono3sl.  du3nueckue M XMMHUYECKHE CBOMCTBA Kpaxmaina (THApOJIU3,
KaueCTBEHHAS PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEUIECTB W UX MPEBPAILCHUI:
MPOBE/ICHUE, HAONIOACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcuoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TIIMIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rugpokcumom Menu(ll), B3ammopeiicTBHE Kpaxmanaa C HOIOM),
MPOBEICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB UM MPOJAYKTOB PEAKIIUH).

A30TCcoziepKalllie OPraHN4YeCKUE COCTUHEHHS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuyecKue coequHeHust. dusznyeckue u
XUMHUYECKUE CBOMCTBAa aMUHOKMUCIOT (Ha MpuUMepe TJuIMHA). buojoruueckoe
3HaAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NOpHUpPOIHBIE BBICOKOMOJIEKYIISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHA W TPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpaIHsl, KAYECTBEHHBIC PEAKIIMK Ha OSJIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB U WX MPEBPAIICHUMN:
HaOJII0/ICHUE U ONMCAaHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalys OEIKOB MpHU
HarpeBaHUM, IIBETHHIE PeaKIMK OCJIKOB.

BrbicokoMoJ1eKyJISIpHBbIE COeIMHEHUS

OCHOBHBIE€ MOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPU3AIIMU, CPEIHSIS MOJIEKYIsIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3AIUS U TTOJTMKOHICHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB WU UX MPEBPAILICHUI:
O3HAKOMJIEHUE ¢ o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MexxnpeaMeTHbIX CBA3€H ITPU U3YUYECHUU OPraHUYECKOW XUMHUH B
10 kyacce OCYHIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TMOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCU(HKAIUs, MePUOIUIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHE.

dwuszuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCKTPOH, MOJIEKyJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE
BEIIEeCTBa, (PU3MUECKHUE BETUUHUHBI U SAUHUIIBI KX U3MEPEHHUSL.

buonorus: knerka, opranusM, Omocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BemiecTBa (OCNKH, YTJIEBOMABI, IKHUPHI,
(bhepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHonorus: mNHIEBbIE MPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpPEnaparThbl, MaTepUalbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH

XUMUYECKUI 3JIeMEeHT. AToM. Snpo aroma, H30TONBlL. JIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesesieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHsi aTOMOB.

[Tepunognueckuii 3akoH U [lepruoanyeckas cucreMa XMuMHYECKHX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3zb NEpHOIUYECKOr0 3akoHa W Ilepuoamveckoil CHUCTEMBI
xuMuueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIMIaM U TMEPHOJIaM.
3HaYeHue NEePUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHYECKOW CBS3U
(KoBaJIGHTHasl HEMOJISIpHAs W TOJSpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOW XUMHUYECKOW CBsI3W (OOMEHHBIH U  JOHOPHO-
akienTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIDHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUINYECKON PELIETKHU.



[TonsiTne o nucnepcHeIx cucteMax. VICTHHHBIE M KOJJIOMJIHBIE PacTBOPHI.
MaccoBas 10151 BelecTsa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknartypa
HEOPTraHWYECKUX BEUIECTB. |'€HeTHyeckas CBs3b HEOPraHMYECKUX BEILECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccudpukanuss  XMMHUYECKHX — peakIui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAHEHHUS U MPEBPAIICHHS SHEPTUHU IIPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMuueckoe paBHOBecHe. DakTOpbl, BIUAKONIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTnueckas aucconuanusi. CuibHbIC U ciaadbie 251eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHUCIIAs, HEUTPaAJIbHAS, IEI0YHAs.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX NPEBPAILCHUMN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XUMHUYECKUX 3JieMeHTOB Jl. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOJIOJIEHUE H
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOZIOpPO/JIa B IPUCYTCTBUHU KaTaau3aTropa, ONPEAeICHUE CPEABI paCTBOPOB BEILIECTB
C IMTOMOILBIO YHUBEPCATBHOTO MHIMKATOPA, PEAKIIMU HOHHOTO 00OMEHA), TPOBEICHHE
IpaKTUYECKON padboThl «BnusiHUE pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3agaumn.

Pacuétel 1O ypaBHEHUSM XUMHYECKHUX pEaklUHMii, B TOM YHCIE
TEPMOXUMHUUYECKHUE PACUETHI, pACUETHI C UCIIOIB30BAHUEM ITOHATHUS «MAaCCOBast 1OJIS
BEILECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxenune HemetaioB B llepuogmyeckoit  cucreme
xumuueckux sneMeHToB J[. M. MenzgeneeBa u 0COOEHHOCTH CTPOCHHUSI aTOMOB.
dusnueckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (Ha MpuMmepe
KHCJIOpO/a, cephl, hochopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIUX HEMETAUIOB (TaJloT€HOB, CEpPhI, a30Ta,
dochopa, yriepoga M KpEeMHHUSI) M UX  COCIUMHEHHH  (OKCHJIOB,
KHCIIOPOACOIEPKAIINUX KUCIIOT, BOAOPOAHBIX COCITMHEHHN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U KX COCIMHEHHM.

Meramisl. [lonoxxenue meraiuioB B llepuoanueckon cucremMe XUMHUYECKUX
anemenToB JI. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOmue gusuueckue cBoicTBa MeTauioB. CIlaBbl METAaIJIOB.
DNEKTPOXUMHUYECKUN Pl HAMTPSYKEHU METAJIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATpUM, Kaaui, KalablUW,
MarHui, alfOMUHUH, LIMHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUM.

OOmue cnocoObl monyueHus: MeTawioB. [IpuMeHeHre METaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BEIIECTB WU UX MPEBPALLICHUII:
U3y4YeHUE KOJUIEKIMH «MeTamuibl U CIUIaBbDy, OOpa3lioB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3aj]a4, HaONIOJIEHHEe M ONHCAaHUE JIEMOHCTPALMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAILIIOB).

Pacuérurle 3amayn.

PacuéTtel maccel BemiecTBa WM 0OBEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BEMY OIHOTO W3 YYacTBYIOUIMX B PEAKLUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEUIECTB UMEET NPUMECH.

Xumus M ’KU3Hb

Ponp xuMun B 0OECIEUEHUM SKOJOTUYECKOU, SHEPTeTUUECKON U MHUILEBOU
0€30MacHOCTH, pPa3BUTUM MeAUIUHBL. [IOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHAIOB: BAXHEUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl DJIEKTPOHUKU, HaHOMAaTepualibl, OPraHUYECKUEe U MHUHEpaIbHBIC
yaoOpeHus.

Xumusi ¥ 340pOBbE YEJIOBEKA: IMpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiIa 0€30MaCHOTO UCIIOIB30BAHUS MTPENApaTOB OBITOBON XUMHUH B
MMOBCEIHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MEXNpeaMETHBIX  CBsi3ed TpPU  HM3yYeHHH OOImIed u
HEOpPraHU4eCKOW XUMUM B 11 Kjacce OCylIeCTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHSATUM, TaK U TOHATUM, SIBJISIOIIMXCS
CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE TMOHSATHSA: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEeOpWsl, aHalu3, CHHTE3, Kiaccudukamusi, TMEePUOJUIHOCTh, HAOIIOCHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

dusuka: MaTepus, YHEPIrusi, Macca, aToM, IJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOII, pAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHb, BEIMIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PU3NUYECKUE BEIUYMHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, oOpraHuM3M, JKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OpPraHU3Me.

['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJIE3HbIE UCKOaeMbIe, TOILTUBO,
PECYpCHI.

TexHoJOrHsI: XUMUYECKas MPOMBIIIICHHOCTh, METAJUTYPrHsl, MPOHU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHUaJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHIICBAS
HPOMBIIICHHOCTh,  (DapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOCTBO
KOCMETHYECKHX IPErapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHUN
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4aroNIMMHUCS MPOrpaMM CpelHero o0mero o0pa3oBaHus (JTMYHOCTHBIM,
METalpeIMETHBIM W NpeAMETHbIM). HaydHo-meTonnyeckod OCHOBOM  JUId
pa3paboTKu TJIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM C CHUCTEMHO-JIEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JMYHOCTHBIX PEe3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUs» Ha YPOBHE CpPEIHErO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM TPa)KJaHCKOM UIECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HAJIMYUE MOTUBAIIMHU K O0yUEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U MCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMHU, NPUCYIIUMHU ILIEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUe MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPhl U CHOCOOHOCTU CTaBHUTH
€N U CTPOUTDH KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUsS» JOCTUTAIOTCA B
€AMHCTBE YYEOHOW M BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HUAealaMd POCCUMCKOTO TPakJaHCKOro OOIecTBa, MPUHSATHIMU B OOILECTBE
HOpMaMu U MpaBUJaMH  [OBEACHHUS,  CIIOCOOCTBYIOIIMMM  Ipoleccam
CaMOTIO3HAHUS, CaMOPAa3BUTHUSA ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
00y4Jarommxcs.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHMS MpeaMeTra «XUMHUS» OTPaXKaroT
chOpPMHPOBAHHOCTh OTBITA ITO3HABATEILHOW W MPAKTUYECKON JCSATEIHHOCTH
oOyyaroluxcs Mo pean3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIE B
YacTH:

1) rpakaaHCcKOro BOCIIMTAHUSI:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBO)XECHHUS K 3aKOHY M MPABOTIOPSIKY;

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOIIICHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATETHHOCTH IIPH CO3TAHUH YISOHBIX
MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENbHBIX 337124, BHIOJTHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAINU3E PA3IMYHbBIX BUJIOB YU€OHOH 1eATeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS .

[IECHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY UM HAYYHOMY HAaCIIEIIUIO
OTE€YECCTBCHHON XMMUH;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKOTO
MPUMEHEHUs XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTb pe3yJbTar
JUTMTCIIGHBIX ~ HAOJMIOJEHUN, KPOTOTIUBBIX  OKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpPECA U MO3HABATEIIbHBIX MOTUBOB B MTOJIYYEHUU U MOCIEAYIOIIEM aHaIu3e
uH(OPMAIUU O TIEPEIOBBIX TIOCTHHKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPaABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITHX
MOCTYTKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBUJ O€30MacHOr0 OOpaleHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBWJI WHAWBUIYyAILHOTO U  KOJUIEKTUBHOTO
0€30macHOro MOBE/ICHUS B CUTYAITUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HU JIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIIbCKOM
NEATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JAPYTUX  BHIAX
NeATEeIIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YyYacTHE B PEIICHUM TMPAKTUYECKUX 3ajaad
COIMAILHOM HAIPABJIEHHOCTH (B paMKax CBOEIro Kjacca, IIKOJIbI);



MHTEpeca K MPaKTHUECKOMY M3YUYEHHIO MPOQPECCH pa3iInyHOro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBOXKEHUSI K TPYAY, JIOJSAM TPyJla U pe3yJibTaraM TPYAOBOM JEATECIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBHON TPACKTOPUU
oOpa3oBaHus, Oyayuied MNpopeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHM, HHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

HKOJIOTUYECKHU 1I€JIE€CO00pPa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU HAa 3€MIIE;

MOHUMAaHUsl TJIOOAJIBHOrO XapakTepa 3KOJIOTMYECKUX MpoOiieM, BIUSHUSA
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPENBL;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIXKCHUN XUMUU IS
pELIEHHs] BOIPOCOB PAlMOHAIIBHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUM, NPUHOCAIIMX BPEA  OKPYKaIOIIEH
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpPUSTHBIE AKOJOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBpAIaTh UX;

HaJIM4Yusl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIUICHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOHN HaIlPaBIICHHOCTH, YMEHHS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJICOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MIPAKTUKH;

MOHMMAaHUSl CHenU(PUKU XUMUM KaK HAayKd, OCO3HaHUs €€ poJikn B
(GbOopMHpPOBAaHUM PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AaHUM LEIOCTHOIO
IpeACTaBICHUs] 00 OKpYKalOUIEM MHpE Kak O €AMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH TPOoOIeM COXpaHCHUS
MPUPOITHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMMHHM JJII COBPEMEHHOMU
UBWIN3ALMK: B €€ TYMaHUCTUYECKON HAPABICHHOCTH U BaXKHOU POJIU B CO3/IaHUU
HOBOM 0a3bpl MaTepUabHON KYyJbTYpPbl, PEIIEHUH TJIOOAIBHBIX MPOOJIEM
YCTOWYHMBOI'O Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOU U

HKOJIOTUYECKON OE30MaCHOCTH, B PA3BUTHH MEAUITUHBI, 0OCCTICYCHUH yCIOBUN
YCHEMIHOTO TPYJa U SKOJOTUYECKHA KOM(DOPTHOM KM3HU KaXKJ0T0 YieHa 00I1ecTBa;
€CTeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIh30BaTh
MOJIy4aeMbI€ 3HAHUS U1l aHAIW3a U OOBSICHEHHS SIBJICHUIN OKPYKAIOIIEro Mupa u



IPOUCXOSIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U HIMEIOIIUXCS JAHHBIX C IIEIBI0 MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus mpooJieM B PealTbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTepeca K TO3HAHUIO U UCCIIEIOBATENLCKOM 1eATEeIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HEMNPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUN 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lUYHbIX cdepax MpodecCroHATbHOMN

NEATEIIBHOCTH.
METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO MpeaMeTa «XUMHs Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUISL dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIMIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIE MOHSATHUSI, OTPAXKAIOIIHUE
IEJTIOCTHOCTh HAay4YHOM KapTHHBI MHUpa U cOeUUKYy METOAOB IO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTUs, SIBIICHUE,
mpoliecc, cucTeMa, HaydHbI (hakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0OBaHNE, HAOIIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIye (bopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00Y4arOIINUXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B ITIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JelCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPEAEsATh LENU JESITEIbHOCTH, 3aJaBasg IMapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI IEATEIBHOCTH C TOCTABICHHBIMU 1EISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWHU 3HAHUW MPUEMBI JJOTUYECKOTO MBIIILICHUS —
BBIJICIISITh XAPAKTEPHBIC MPU3HAKMA IMOHATUM M YCTAaHABJIMBATH UX B3aWMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHUSI WM KPUTEPUM A KIacCU(UKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh NPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJeHUS (MHAYKTUBHBIC, JCIyKTUBHBIC, IO
aHAJIOTUM), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HAKOBbBIE) MOJIENH, TPEOOPA30OBBIBATH MOJICIIbHBIE MIPE/ICTABICHUS — XUMUYECKUN
3HaK (CUMBOII) dJIEMEHTa, XUMHUYecKas (hopMyIia, ypaBHEHUE XUMUYECKON PEaKIHH
— MPU PEUICHUM Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3aJad, MPUMEHSThH
Ha3BaHHbBIC MOJICNIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIETOBAHMS, HCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSATENIHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IUJIAHUPOBAHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
000011IEHUS U BBIBObI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEJ0OBATEIIbCKOM W TPOEKTHOU
JESATEILHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PELIECHUS MTPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOI0B
MO3HAHUS.

3) padora ¢ uHdopManmeii:

OPUEHTUPOBATHCA B Pa3JIMUHBIX MCTOYHUKAX uHPopManuu (HaAy4dHO-
MOMyJIsipHAasl JIUTepaTypa XWUMHUYECKOTO COJIEepKaHUs, CIPaBOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHanmM3upoBaTh WHPOPMAIIUIO PA3NMYHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
orbope wuHbOpPMAIlMM, HEOOXOAUMOW JUIsl  BBIMOJHEHMS YYEOHBIX 3ajaad
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TIpeICTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE ¢ XUMUYECKOM
uHpOpMaluel: MPUMEHITh MEXIpeAMETHbIE ((PU3NYECKUE U MaTeMaTUYECKUE)
3HAaKH U CUMBOJIBI, (POpMyJIbI, aOOpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBA
HaIJISTHOCTH.

OgiiajeHHe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMY /1€/ICTBHSIMH:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora U/Win
JUCKYCCUM,  BBICKAa3bIBaTh  HJEU, (HOPMYIMpOBaTH CBOM  IPEJIOKCHUS
OTHOCUTEJBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C NPE3EHTAlMEl pe3yJbTaTOB IO3HABATEIBHON JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJHEHUN
XMUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy y4eOHOro MpoeKTa U GOpMyIUpPOBATH BHIBOJIbI
10 pe3ysibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COrJAaCOBaHUS MO3UIUN B
X0J1€ 00CYXX/IeHUSI 1 00OMEHA MHEHUSIMU.

OgByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU JAeHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO MO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh WU IO MEpe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMPEAJiaraéMblii  alTOPUTM JCHCTBUN TIPH
BBINIOJIHEHUHM YYEOHBIX U HCCIEHOBATENIbCKUX 3aJlady, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN €rnoco0 HMX peleHuss ¢ YYETOM TMOJyYeHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIN3a U
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckas XUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMUH B TIO3HAHUH SIBJICHUW ITPUPOIBI,



B (OPMHUPOBAHWUU MBINUICHUS W KyJIbTypbl JUYHOCTH, €€ (yHKIIMOHAIHLHOU
I'PaMOTHOCTH, HEOOXOUMOM AJi pelieHus] MPaKTUYECKUX 3a/1a4 U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U IPUPOAHOMN CPEJIE;

BJIAJICHUE  CUCTEMOW  XHMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKUH OJIEMEHT, aToM, JJIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTH, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (popmyna (pa3BEépHyTas W COKpamiéHHas), MOJIb, MOJISIpHAS
Macca, MOJISIpHbI 00BEM, YIIIEpOAHBINA CKETET, (QYHKIIMOHANIbHAS TPYIIa, paguKal,
WU30MEPHSI, ©30MEPBI, TOMOJIOTHYECKHI PAJI, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPOI U
a30TCOJIEpKAIUE COEIMHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCJAMHEHHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHS
oprannueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XUMHUH; MHPOBO33PEHUYECKUE 3HAHMS,
JeXKale B OCHOBE IOHUMAHMUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJIOTUUECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJYyYCHUH U
0€30MacHOM HCTMOJb30BAHUM BAKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJIb30BATh COOTBETCTBYIOUIUE IMOHATUS HPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIIECHUI OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKUX BEIIECTB U YpPAaBHEHUUW XUMHUYECKHX PEaKIHi,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB AJISI WILIFOCTPALMUA X
XUMHUUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIUBATh MPUHAIJICKHOCTh H3YUYCHHBIX
OpPraHWYeCKUX BEIIECTB IO WX COCTAaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COeOuHEHUN (YIJIEBOJIOPOAbl, KUCIOPOA W a30TCOJAEpKallHe
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHHS 11O
cucrematrueckoir Homenknatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAIBHBIC
Ha3BaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIUJICH, AalleTUJIEH,
ATUJICHTJIMKOb, TIULEpUH, (PeHos, (popManbaerui, aneraabIeruj, MypaBbHUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsA KUCIIOTa, TJIF0K03a,
bpykTO3a, Kpaxmal, IeJUTI003a, TIUIKH);

cOPMHPOBAHHOCTh yMEHHSI OMPENEIATh BUIbI XWMHUYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHUS TPUMEHSTH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BeriectB A. M. byTiepoBa 111 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHHE, PU3NUECKHE
U XUMHUYECKHME CBOWCTBA THUIHMYHBIX MPEICTABUTENEH pPAa3IMYHbIX KJIACCOB
OpraHMYeCcKUX BEIIeCTB (METaH, 3TaH, STUJICH, TPOIUJICH, alleTuIeH, OyTaaueH-1,3,
MeTui0yTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, ITHUJICHIJINKOJIb, [JIUIIEPUH, (DEHOT,
areTanbpAerul, MypaBbuHasl U YKCYCHasl KHCIIOTHI, TJIF0KO3a, KpaxMmal, IeJIIiI03a,
AMHUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXAY HHUMU
YpaBHEHUSIMU COOTBETCTBYIOIUX XMMHYECKUX PEaKIMid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIJIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPa0OTKU U MPAKTUIECKOE
IPUMEHEHHE TPOAYKTOB IepepaboTKu;

cOPMHPOBAHHOCTh YMEHHM TPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
pEaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB
WM IPOAYKTOB PEAKIINH);

chOpMHPOBAHHOCTh YMEHHUH BIAJIETh CHUCTEMON 3HAaHUA 00 OCHOBHBIX
METO/aX HAyYHOTO IMO3HAHUS, UCIIOJIb3yeMbIX B XUMHUH TIPH W3yUYCHUH BEIECTB U
XUMHYECKUX SBJICHUH (HAOIIO/IEHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUSA [UIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
MoCyIol U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBuia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBIOJTHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHUH IUJIAHUPOBATh W  BBIMOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHNS] OPTAHWMYECKHUX BEIIECTB MPU HArPEeBaHUH, TIOJTyUYCHUE
ATHJIEHA U U3YYCHUE €T0 CBOWCTB, KAUECTBEHHBIE PEAKIIUN OPTaHUIECKIX BEIIECTB,
JeHaTypanus OeJIKOB MPU HATPEeBaHUH, [IBETHBIC PEaKIIMN OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMHd TEXHUKH O€30MACHOCTH TpU OOpalieHWHu C BEIIECTBAMH U
Ja00paTOpPHBIM  00OpPYJOBaHUEM, TMPEJACTABIATh  PE3YJAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (oOpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX PpEAKIUNA W
(bopMyIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TONMYYaeMyl0 U3 pa3HbIX HWCTOYHUKOB (CpEICTBa MacCOBOMU
uHpopmaiuu, IHTepHeT 1 ApyTUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  MpaBWa  JKOJOTHYECKU
1EJIeCO00pa3HOro MOBENECHUsT B OBITY W TPYAOBOM JAESATENBHOCTH B UENIX
COXPaHEHUS CBOETO 3/I0OPOBBS U OKPY>KAIOIIEH MPUPOJAHOIN Cpe/bl, 0CO3HABATD



OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3MbI OMNPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIECHUSI W TPENOTBpAIICHUs] HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUIS CJENbIX M CHa0OBUASIIMX OOydYaloOmUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anmucu XMMHUYECKUX

bopmyiL.
11 KIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHUSI Kypca «OOImas W HeopraHuyeckas
XAMUSD) OTPAXKakoT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHWMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIA XMMHUHU B MIO3HAHUH SBJIICHUW TIPUPOJIbI,
B (OpPMUPOBAHUMU MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
rpaMOTHOCTH, HEOOXOUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3aJlad U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIECHUS K CBOEMY 3I0POBbIO U IPUPOHOM CpEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraONINe MOHATHSA (XMMHYCCKUN DJIEMEHT, aToM, H30Tom, S-, P-, d-
AJICKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OO0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENICHb OKHUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasl, BOJAOPOAHAS), KpUCTATMYECKasl peleTka,
TUIIBl  XUMHYECKHUX  PEaKIHM, PpPacCTBOpP, JJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AJICKTPOJUTHYECKAST JUCCOLMAINSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakIui, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AIEKTPOJUTUYECKON auccoruanuu, nepuoandyeckui 3akoH . M. Menneneesa,
3aKOH COXPAaHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIHUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE NMOHMMAHUSA MNPUYMHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (DaKTOJIOTHUYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MIPAKTUYECKOMN JACATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKHU TOHSITHH,
YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSTHS TPHU
ONMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHHUsI (DOPMYJI BELIECTB M YPaBHEHUW XMMHUYECKUX PEaKILIUi,



cuctematnieckyto HomeHknatypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTAEIBHBIX
HEOpPraHWYECKUX BeEIeCTB (yrapHblil ra3, YIJIEKMCIbIM ra3, amMMHak, raméHas
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, MUPUT U JPYTHUE);

Cc()OPMUPOBAHHOCTh YMEHUI ONPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XMUMHUYECKUX 3JIEMEHTOB B COCAMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs,, METAJUIMYECKasi, BOJAOPOJIHASA) B COCITMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEIIECTBa (ATOMHAs, MOJIEKYJsIpHas,
MOHHAs, METAJUIMUECKAsl), XapaKTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTH YMEHUM yCTaHaBIIMBATh IPUHAJJIEKHOCTD
HEOPraHWYECKUX BEILIECTB M0 HMX COCTaBy K OIpEAEIEHHOMY Kiaccy/Tpymnie
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCHIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKphIBaTh CMBICI MEPUOJIMYECKOro 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »3yeMeHTOB 1-4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
xumuuecknx snemeHtoB JI. WM. MenneneeBa, ucnoib3ysi MOHSTUS «s-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHI, OOBSICHITH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUHEHUH IO NEPUONAM U
rpynnam Ilepuoanueckon cuctemMsl xuMu4deckux 3yeMeHToB 1. . Menneneesa;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepus3oBaTh (OMHUCHIBaTh)  OOLIUE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMHU C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKUE PEAKIMH IO
pa3NUYHBIM IMpPU3HAKaM (YUCIY M COCTaBYy pPEArupyroIIMX BELIECTB, TEIIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTEIICHEH OKHCIICHHUS AJIEMEHTOB, 00paTUMOCTH
pEeaKlny, y9aCTHIO KaTaau3aropa);

c(OpPMHPOBAHHOCTh YMEHHUU COCTaBJISATh YPABHEHMS PEAKLIMN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMii HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAMTH pEAKLUWHU, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTaB pPAa3JIMYHBbIX HEOPraHWYECKHUX BEIECTB, PAaCIO3HABATh
OINBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX pacTBOpPaX HEOPraHUYECKHUX
BEILECTB;



chOPMHPOBAHHOCTh YMEHHUH  PACKPHIBATH CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIMA MOCPECTBOM COCTABJIEHUS JEKTPOHHOro OaliaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON
peakiuu OT pa3auvHbIX (PAKTOPOB; XapaKTEp CMEIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeEIIHero Bo3aeicTBus (mpuniun Jle [larense);

chOPMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHYECKHE IPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUs] CEPHOM KHUCIOThI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUH MPOBOIUTH BBIYMCICHHSI C HCIOJb30BaHUEM
MOHSTHS «MAcCOBas JIOJISI BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHHM Ta30B MPU
XUMHUUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM OOBbEMa Ta30oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TEIIOBOr0 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOoCyIol U J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU TIO BBITOJTHEHHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U  BBIMOJIHATH XUMUYECKUN
AKCIEPUMEHT (pa3sioKEHHE MEPOKCUIA BOJOPOJia B MPUCYTCTBUM KaTallUu3aTopa,
OTpEeNeJICHHEe CpeAbl PAaCTBOPOB BEIIECTB C MOMOUIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKiMu Ha cyib(dar-, kapOoOHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
temam «Metauib»y U «HemeTamwibl») B COOTBETCTBUU C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MPHU OOPAILEHUU C BEUIECTBAMHU U JIa0OPATOPHBIM 000PYOBAHUEM,
MPEACTaBIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (GOpME 3alucu
YpaBHEHHI COOTBETCTBYIOIIUX PEaKIUii U POPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX
pEe3yIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUNW KPUTUUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOYy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpelCTBa MacCOBOM
KOMMYHUKalu, THTepHET U Apyrux);

chOpPMHPOBAHHOCTh ~ yYMEHHI  COOMIOZaTh  MpaBWiIa  AKOJOTUYECKU
11eJIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENAX
COXpPAHEHHSI CBOETO 3JIOPOBbS M OKpYKAlOLIEeW MNPUPOTHON Cpeibl, OCO3HABAThH
OMaCHOCTh BO3/ICHCTBHS Ha KUBBIC OPTraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAsI



cmbicn mokazarens [IJIK, moscHATe Ha mpumepax CrnocoObl YMEHBUICHHUS U
IIPENOTBPALICHUS UX BPEAHOTO BO3ACUCTBUSA HA OPraHU3M YEJIOBEKa;

JUIsl 00y4aronuxcsi ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX [JOCTYIHBIX METOJAX IIO3HAHMS BEIIECTB H
XUMHUYECKHUX SIBICHUM;

JUIS  CHENbIX M CIa0OBUASIIMX OOy4YaroIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. Bpaiins g 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBA
10 KITACC

HUE

KoanuecTBo 4acoB DJIeKTPOHH CrHcok UTOroBbIX Crioco6
bIe IJIaHUPYEMBIX OLICHKHN
Nent/ HaumeHoBaHue pasieioB H K Mpaktnuec | (unppoBbie) | PCE3YIPTATOBC MTOTOBBIX
2 I/ OHTPOJILHBIE
TeM NPOrpaMMbl Bcero P KHe obpazoBares | J A3AHUCMHX TIaHApYeM
padoThI (hopMHPOBaHHS BIX
padoThI bHbIE
pe3yJbTaTo
pecypchl 5
Pa3nen 1. Teopernueckue 0OCHOBbI OPraHUYeCKOH XUMHHU
BJIAJICHUE CUCTEMOM YcrHbI
XUMHYECKNX 3HAHHI, OIIpoc,
KOTOpasi BKJIIOYAET: TEPMUHOJI
OCHOBOIIOJIAral0[1e oruyec
MOHATHUS KU
(xuMu4eckuit JIUKTaHT
AJIEMEHT, aTOM,
. bubnuoteka AIIEKTPOHHAS
[IpeameT opraHnveckoil XUMHH.
[HOK 000s10UKa aToMma,

Teopus cTtpoeHus
OpPraHMYECKUX COCIUHEHHUN A.
M. byrieposa

1.1

https://m.edso
0.ru/7f413b3

8

MOJIEKYIIa,
BaJICHTHOCT,
AJIEKTPOOTPHIIATEILHO
CTb, XUMHYECKas
CBSI3b, CTPYKTYpHasi
dopmyna
(pa3zBépHyTas u
COKpaIl&HHast ), MOJIb,
MOJISIpHAs Macca,
MOJISIPHBINA 00BEM,



https://m.edsoo.ru/7f413b38
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https://m.edsoo.ru/7f413b38

YIJIEPOJHBIN CKEJET,
(GyHKIIMOHATBHAS
rpymnmna, pagukai,
M30MEPHUsL, U30MEPBI,
TOMOJIOTUYECKUH P,
TOMOJIOTH,
YIIEBOIOPOABDI,
KHCIIOPOJ U
a30TcojepxKalire
COETMHEHUS,
MOHOMED, MOJINMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBI
€ COeIMHEHNUS);
TEOPUU U 3aKOHBI
(Teopus cTpoeHHs
OpraHUYECKUX
BeniecTs A. M.
byrneposa, 3akoH
COXpaHEHHUsI MacChl
BEIIIECTB);
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUU A3BIK
XUMHH;
MHUPOBO33PEHYECKUE
3HaHMS, JIeKALUE B
OCHOBE TOHUMAaHHUS
MPUYUHHOCTH U
CUCTEMHOCTH
XUMUYECKUX SIBIICHUH,




(haKkTOJIOTHUUECKHE
CBEJICHUS O
CBOICTBaX, COCTaBe,
MOJTyYCHUU U
0e3o0macHomM
UCIOJIb30BaHUU
BOKHEHIITUX
OpraHUYeCcKHUX
BEIIECTB B OBITY U
YcTHBIi onpoc,
TEPMHUHOJIOTHYEC KUl
JTUKTaHT

MPaKTUYECKOU
JIESITCIIBHOCTH
YesoBeKa
Hroro no pazneny
Pa3nen 2. YrieBogopoabl
c(hopMUPOBAHHOCTH YcrHbii
yMEHUH o1poc,
yCTaHaBIIMBATh TEPMHUHOI
MPUHAIIC)KHOCTD oruyec
bubnnoreka .
OK M3YYEHHBIX KU
[IpenenvHBIC YTIEBOIOPOABI — . OpraHNYECKHUX JIUKTAHT

2.1

AJIKaHbI

https://m.edso
0.ru/7f413b3

8

BEIIECCTB IO UX
COCTaBY M CTPOCHUIO K
ONPENIENIEHHOMY
KJIaccy/rpymre
COeTUHEHNN
(YyrneBomoposl,



https://m.edsoo.ru/7f413b38
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KHUCJIOpOJ U
azoTcoaepxKanme
COCIUHCHMUS,
BBICOKOMOJIEKYJISIPHBI
€ COeIMHEHN),
JaBaTh UM Ha3BaHUS
10 CUCTEMaTHYECKON

2.2

HenpenenbHbie yrieBogopoab:
AJIKEHBI, AJIKAIUCHBI, AJTKUHBI

bubnuoreka
LHOK
https://m.edso
0.ru/7f413b3
8

HOMEHKJIAType

(IUPAC), a Taxxe

IIPUBOJIUTH

TPUBUAJIbHbBIE

Ha3BaHMsI OTIEIbHBIX
OpraHMYECKHUX
c(OpMHUPOBAHHOCTD VeIl
yMEHUHI o1poc,
YCTaHaBIIUBATh TEPMHUHOJI
IIPUHAJIE)KHOCTh oru4ec
H3y4YECHHBIX KU
OpraHMYECKHUX JUKTaHT

BEILECTB M0 UX
COCTaBYy U CTPOCHHIO K
ONpENEIEHHOMY
KJIaccy/Tpymme
COEMHEHUI
(YyrieBoioposl,
KHUCIIOPOJI U
a30TcoepKaliue
COCTMHEHMS,
BBICOKOMOJIEKYJISIPHBI
€ COCTMHEHNS),
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JlaBaTh UM Ha3BaHUS
10 CUCTEMATUYECKOU
HOMEHKJIAType
(IUPAC), a Taxxe
MIPUBOJIUTH
TpPUBUAIbHbBIE
HA3BaHUS OTAEIbHBIX
OpraHUYeCcKHUX
BEIIECTB (ITUJICH,
MPOIUJICH, alleTHIIEH,
STHJICHTJIUKOJIb,
TIUIEepUH, (HeHo,
dbopManbaeru,
areTaabAerus,
MypaBbUHAs KHCIIOTA,
YKCYCHasl KHCIIOTa,
OJICMHOBAS KUCIIOTA,
CTeapUHOBAs KHCIIOTA,
TII0K03a, PpyKTO3a,
Kpaxmall, 11eJUTI0JI03a,

TIIUIMH)
c(hopMUPOBAHHOCTH YcrHbii
YMEHUN o1poc,
bubnuoreka XapaKTepu30BaTh TEPMHUHOJT
HOK COCTaB, CTpOEHUE, OoTHuYec
2.3 ApOMaTHYECKHE YTIIEBOIOPOIBI https://m.edso | ¢usmueckue u KU’
0.ru/7f413b3 XUMHAYECKHAE CBOMCTBA | JIUKTAHT

8

TUTTAIHBIX
MpeACTaBUTENEH
Pa3IMYHBIX KJIACCOB
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OpraHMYECKHUX
BEILIECTB (METaH, 3TaH,
STHJICH, TPOTIHJIEH,
alieTuieH, OyTaJueH -
1,3, meTmiiOyTaaueH-
1,3, OeH30I1, METAHOIL,
3TaHOJI,
ATUJICHTJIUKOJIb,
TIUIEepUH, (HEeHo,
aleTabICTU/I,
MypaBbHHAS U
YKCYCHasl KUCIIOTBI,
II0KO03a, KpaxMall,
LEJUTI0N03a,
aAMUHOYKCYCHAs
KHCJIOTA),
WJLTIOCTPUPOBATH
TCHETUYECKYIO CBSI3b
MEKy HUMH
YpaBHEHHUSIMU
COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHi
C UCIOJIb30BaHUEM

CTPYKTYPHBIX
hopmyur;
c(hopMUPOBAHHOCTH
YMEHUS
XapaKTepU30BaTh
HUCTOYHUKU
YTIIEBOAOPOIHOTO




ChIpbst (HE(PTH,
IIPUPOJHBIN ras,
YTOJIb), CIIOCOOBI NX
nepepadoTKu U

2.4

[IpupoHbIE HCTOYHHUKHU
YIIIEBOAOPOAOB U UX
nepepaboTka

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

HPaKTHYECKOE
IPUMEHCHHE

MIPOIYKTOB

nepepaboTKH;

c(hOpMHUPOBAHHOCTH YcTHBIH
YMEHUH coOI0aaTh orpoc,
npaBuia TEPMUHOI
HKOJIOTHYECKU oruyec
1eJ1Ieco00pa3Horo KUU
MIOBE/JICHHS B OBITY U JIUKTAHT,
TPYyZOBOM TECTUPOBA
JICSATENIbHOCTH B IIEJISIX | HUE

COXPaHEHHUsI CBOETO
30pOBbS U
OKpYy>Karolen
IIPUPOJHOM Cpe.bl,
OCO3HaBaTh
ONacCHOCTH
BO3JECHCTBUSA HA
KUBBIE OPTaHU3MBI
ONpENEIEHHBIX
OPraHUYeCKHUX
BEILIECTB, TIOHUMAs
CMBICJI TTOKA3aTeIs
ITJK, nosicHITh Ha
IIpUMepax CrocoObI
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YMEHBIIEHUS U
MPEAOTBPALIEHUS UX
BpPEIHOTO
BO3JICHCTBUS HA
OpraHu3M YeJOBeKa

Hroro no pazneny

13

Pa3nen 3. Kuciopojacoaep:kaniue opranndeckne coeInHeHus!

3.1

Cnuptel. ®enon

bubnuoreka
[HOK
https://m.edso
0.ru/7f413b3
8

c(OpMHUPOBAHHOCTD
yMEHUM
XapaKTepu30BaTh
COCTaB, CTPOCHHUE,
busnveckue u
XUMUYECKHE CBOMCTBA
TUIMYHBIX
MpeCcTaBUTENEH
Pa3INYHBIX KJIACCOB
OpPraHUYeCKUX
BEIIECTB (MeTaH, ITaH,
STUJICH, TIPONMJIEH,
arieTuseH, OyrajaueH-
1,3, MmeTmiIOyTaTHCH-
1,3, 6eH30J1, METAHOII,
ATaHO,
ATUJICHIJIUKOJIb,
TIULEepUH, (heHo,
areTanbJerus,
MypaBbHHAs U
YKCYCHasl KUCJIOTHI,
TJII0K03a, Kpaxmall,

Pemenue
MpaKTuyec
KHX 3ajad4,
TECTUPOBA
HHE,
YCTHBIN
ompoc
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EIJUTEJI03a,
AMUHOYKCYCHas
KHCJIOTA),
WILTIOCTPUPOBATH
TCHETUYECKYIO CBSI3b
MEXy HUMH
YpaBHEHHSIMU
COOTBETCTBYIOIINX
XHUMUYECKHX PEaKIIHid
C HCITIOJIb30BaHHEM

CTPYKTYPHBIX
opmyu;
c(hOpMHUPOBAHHOCTH
YMEHUS
XapaKTepu30BaTh
UCTOYHUKHU
YIIEBOJLOPOIHOTO
ChIpbs (HEPTD,
IIPUPOJIHBIN ra3,
YTOJIb), CIOCOOBI UX
nepepaboTKu U
MPaKTUYECKOe
pUMEHEHHE
IIPOJYKTOB
nepepadoTKH;
c(hopMUPOBAHHOCTH
YMEHUH MTPOBOJIUTH
BBIYUCIICHUS 110
XUMUYECKUM
YpaBHEHHUSM (Macchl,




00BEMa, KOJTM4ecTBa
MCXOJIHOTO BEILIECTBA
WJIU TIPOJyKTa
peaKIuu 1Mo
M3BECTHBIM Macce,
00BEMY, KOIIUYECTBY
OJIHOTO U3 UCXOIHBIX
BEILECTB UJIU
MPOJYKTOB PEAKIINH);
c(hOpMUPOBAHHOCTh
YMEHHI BIAJETh
CHUCTEMOM 3HaHHI 00
OCHOBHBIX METOAaX
HAy4HOT'O [TO3HAHMUS,
HCIIOJIb3YEMBIX B
XUMUU IPU U3YUYEHUU
BEILECTB U
XUMUYECKUX SBICHUN
(mabmroieHue,
HU3MEpPEHHE,
IKCIIEPUMEHT,
MOJICIIUPOBAHUE),
HCII0JIb30BaTh
CHUCTEMHBIE
XUMHUYECKUE 3HAHUS
JUTSL IPUHSTUS
peleHnii B
KOHKPETHBIX
KU3HCHHBIX
CUTYyaIUsX,




CBA3aHHBIX C
B€IICCTBAMHU U UX

3.2

Anpneruasl. Kap6oHoBBIE
KUCTOTHI. CIOKHBIE YPUPHI

bubanoreka
HOK
https://m.edso
0.ru/7f413b3
8

IIPUMEHEHHEM

c(OpMHUPOBAHHOCTD Pemenune
YMEHHI MpaKTUyec
XapaKTepu30BaTh KMX 3aJad4,
COCTaB, CTPOCHHUE, TECTUPOBA
busnveckue u HHUE,
XUMHYECKHE CBOMCTBA | YCTHBIN
TUIUYHBIX oIpoc
IIpeICTaBUTENEH

Pa3IUYHBIX KIIACCOB
OpPraHUYeCKUX
BemiecTB (OeH301I,
METaHOJI, 3TaHO,
STUJICHTIIMKOJb,
TIIULEepUH, (HeHo,
areTaabIeTu I,
MypaBbUHAs U
YKCYCHast KUCIIOTBI,
TIII0K03a, Kpaxmad,
IeJUTI0N03A,
aMHHOYKCYCHasI
KHCJIOTA),
WLTIOCTPUPOBATh
T€HETHYECKYIO CBSI3b
MEX1y HUMH
ypaBHEHUSMHU
COOTBETCTBYIOIINX
XHUMHUYECKHX PEaKIUit
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C UCIIOJIb30BAaHUEM

CTPYKTYPHBIX
opmyu;
c(hOpMHUPOBAHHOCTH
YMEHUS
XapaKTepru30BaTh
UCTOYHUKHU
YIJIEBOAOPOIHOTO
CBhIpbst (HEPTH,
IIPUPOJHBIN ra3,
YTOJIb), CIOCOOBI UX
nepepaboTKu u

3.3

VYraeBosl

IIPAKTHYECKOE
IpUMEHEHHE
IPOAYKTOB
nepepadoTKu
c(OpMHPOBAHHOCTD Pemenue
YMEHMUS IIPaKTHYEC
XapaKTepU30BaTh KHX 3a1ad4,
VCTOYHUKU TECTHUpPOBa
Euborexa YIJIEBOAOPOAHOTO HHUeE, )
OK ChIpbs (HEPTD, YCTHBIN
. IIPUPOJIHBIN ras, OIpoc

https://m.edso
0.ru/7f413h3

8

YTOJIb), CIIOCOOBI NX
nepepadoTKu U
MPAaKTUYECKOE
PUMEHCHHE
IPOJyKTOB
nepepadoTKy;
c(hOpMUPOBAHHOCTH
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YMEHHI POBOIUTH
BBIYHCIICHHUSI T10
XUMHYECKUM
ypaBHEHUSAM (MacCCHI,
00BEMa, KOJIMYeCTBa
HCXOJIHOTO BEIIECTBA
WM IPOJYKTA
peaxiuu 1o
M3BECTHBIM Macce,
00BEMY, KOIUYECTBY
OJTHOTO M3 UCXO/HBIX
BEIIICCTB HITU

IIPOJYKTOB PEAKIIIH)
Htoro no pazneny 13
Pa3nen 4. A3orcoaep:xaniue OpraHnyecKue coeTuHeHust
c(hOpMUPOBAHHOCTH Pemenue
YMEHHH MJIaHUPOBATh pacyeTHBI
Y BBITIOTHSTH X 3ajad4,
XUMUYECKHUN TECTUPOBA
AKCIIEPUMEHT HUE
bubnuoteka ( P .
MIpeBpaICHHS CTHBIN
OpraHUYECKUX onpoc
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 https://m.edso P P
BEILECTB MPU
0.1u/7f413b3 P
HarpeBaHuH,

8

MOJYYECHHUE ITUIIEHA U
W3yYEHHE €0
CBOICTB,
KAa4CCTBCHHBIC
peakuuu
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OpPraHUYeCKUX
BCIIIECTB,
JeHaTypanus 0eJIKOB
[pU HarpeBaHuUH,
[[BETHBIC PEAKITUU
0enKkoB) B
COOTBETCTBUH C
NpaBUJIAMU TEXHUKHU
0e301acHOCTH TIpU
oOpareHuu ¢
BEIICCTBAMH U
1a00pPaTOPHBIM
000pyI0BaHUEM,
MIPEJICTABIISITH
pe3ysbTaThl
XUMHUYECKOTO
IKCIICPUMEHTA B
dbopme 3amnucu
yYpaBHEHUU
COOTBETCTBYIOIINX
peakuui u
dbopMynupoBaTh
BBIBOJIbI HA OCHOBE
ITHX PE3yJIbTaTOB

Hroro no pazneny

Pa3nes 5. BoicokomoiekyJisipHble coeIHHeHUs

5.1

ITnactmaccel. Kayuayku.
Bousiokna

buobmmoreka
LHOK
https://m.edso

c(hopMUPOBAHHOCTH
yMEHUU CcOoOIIoaaTh
npaBuia

YcTHBIN
ompoc,
TECTUPOBA



https://m.edsoo.ru/7f413b38

0.ru/7f413b3
8

9KOJIOTUYECKU
1eJIeCO000pa3HOTOo
MOBEJICHUS B OBITY U
TPyOBOM
JIESTCIIBHOCTH B 1ICIISIX
COXpaHEHHUS CBOETO
3I0POBBS U
OKpY’Karolen
MIPUPOTHOMN CPEIbI,
0CO3HAaBaTh
OITACHOCTH
BO3JIEHCTBUS HA
JKUBBIE OPTaHU3MBI
OIpeIeIEHHBIX
OpraHUYECKUX
BEIIECTB, TOHUMAs
CMBICIHT TIOKA3aTes
ITJIK, mosicHSTh Ha
npuMepax CrocoObl
YMEHBIIEHUS U
MIPEAOTBPAIIEHUS UX
BpPEIHOTO
BO3JCHCTBHUA Ha
OpraHW3M YeJIOBEKa;
JUIST OO YJArOIIXCSI C
OTpaHUYECHHBIMHU
BO3MOKHOCTSIMU
3I0POBBSI: YMEHHUE
MPUMEHSITh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX

HHE,
TEPMUHOJI
oruyec
KHi
JHUKTAHT
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MeTOIaX ITO3HAHUS
BEIIECTB U
XAMUYECKHX SIBJICHMIL;

Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOI'PAMME
11 kanace
KonuyectBo yacos Cnucox HMTOTOBBIX IUIAHUPYeMBbIX Cnocod  oueHku
Ne Tema ypoxka DJIEKTPOHHBIE pe3yJIbTaToB ¢ yKa3aHHeM ux HTOTOBBIX
n/n Konrpoabn | Tlpaxtuieck uudposbie ¢opmupoBanus IUIAHUPYeMBbIX
Bcero ble padoThl | He padoThI
o0pa3oBaTe/IbHbIE pe3yJbTaToOB
pecypchl
Pa3gen 1. TeopeTnueckne 0CHOBbI XHMHUH
11 CrpoeHue aTOMOB. 3 bu6nuoreka [IOK PackpbIBaTh CMBICT H3y4aeMbIX MOHATHH (BBISBIATh UX  [Pemenne mpakTuiec
[eproanueckuii 3aK0H U XapaKTepHbIE MIPU3HAKH), YCTaHABINBATh UX KIX 3a/]a4, TeCTUPOBa
[epnoanueckas cuctema B3aNMOCBSI3b. PacKpBIBaTh CMBICIT EPHOANIECKOTO HHe, yCTHBIH onpoc
XUMHUYECKHUX 3JIEMEHTOB 3akoHa /JI. 1. MeHieneeBa v 1eMOHCTPUPOBATH €TO
J.W. Menpeneesa CHCTEMaTH3UPYIOILIYI0, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (pyHKIIMHU. XapaKTepu3oBaTh
3JIEKTPOHHOE CTPOCHHE AaTOMOB XMMHYECKHX 3JIEMEHTOB
1-4 nepuo/10B, UCIIONB3YS TIOHATHS S-, P-, O-
SJIEKTPOHHBIE OPOUTAIIH, YHEPTETHUECKUE YPOBHH.
OOBACHATD 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB
XIMHWYECKHUX 3JEMEHTOB U UX COSIMHEHUH 110 TIePHOaaM
u rpynnam Ilepuoauueckoit cucreMsl [. . Menneneesa
CrpoeHue BelecTBa. bubmmorexa LIOK PackpbIBaTh CMBICT H3y4aeMbIX NOHATUH (BBIACIATh UX |PacyéTHble 3a1a4M: —
1.2 MuorooOpa3zue BenecTs 4 XapaKTepHbIEe NIPU3HAKH) U IPHUMEHSATh 3TH TIOHATHSA IIPU  [pac4eTh ¢
OITMCAaHNH COCTaBa M CTPOSHHUS BELIECTB, /ISl 00BSCHEHUS [UCIIOIb30BaHUEM
OTAENBHBIX (haKTOB M sBJICHUH. OnpenessiTh BUIbI MOHATHS «MAaCCOBas
XUMHUYECKOH CBS3H (KOBaJICHTHOM, HOHHOM, J10JIs1 pACTBOPEHHOTO
METaNTMIECKOM, BOJOPOJHON) B COSTUHEHUSIX; THIT BEILIECTBAY
KPUCTAITNYECKOM PEIIETKH KOHKPETHOTO BEILIECTBRA. 'Y CTHBI# o1poc
OmnpenemnsaTs BaJICHTHOCTh U CTETICHb OKHUCIIEHUS
XMMHYECKHUX JIEMEHTOB B COCMHCHUAX PA3INIHOTO
cocTaBa. [IpoBOUTE BEIYUCIICHNUS C UCTIOJIB30BAHIEM
MOHATUS «MaccoBast JOJIsI BEIIECTBA B PACTBOPE»




XuMHueckue peakiuu bu6nuorexa [TOK OOBSICHAT 3aBUCUMOCTb CKOPOCTH XUMHUYeCKoW peakuu [IpakTniyeckue paboTh:
0T pa3nuuHBIX (pakTopoB. ONpenensiTs XapakTep Ne 1. Briustaue
CMEIICHHU XUMHIECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT  [Pa3IIMIHBIX (haKTOPOB
1.3 6 BHEIIHero Bo3zeiicTeus (mpuniun Jle [aTense). Ha CKOPOCTh
CocTaBnsTh ypaBHEHHS peaKInil pa3IMIHbIX THIIOB; XHUMHUYECKOH PEaKIIUH.
MIOJTHBIE ¥ COKPAIIEHHBIC YPABHEHMS PEaKIMii HOHHOTO  [PacuéTHble 3agaul: —
0OMeHa, yYHThIBas YCJIOBHUS, IIPU KOTOPBIX 3TH PEAKUMH  |pacyueThl 110
uIyT 10 KoHUa. Mcronb30BaTh €CTECTBEHHO-HAYYHBIE  |ypaBHEHUAM
METO/IbI IO3HAHUS — NIPOBE/ICHNE, HAOIOICHNE U XMUMHUUYECKHX PEaKIni, B
ONHCaHWEe XUMHUUECKOTO HKCIIEpUMEHTa TOM 4HCIIe
(eMOHCTpallMOHHBIE U TA0OPaTOPHBIE OIIBITHI, TEPMOXUMHUYCCKHUEC
MPaKTUYECKHE PabOTHI): 110 ONPEAEICHHIO CPEJIbI BOTHBIX [pacuéThl.
PacTBOPOB BELIECTB, PEAKINII HOHHOrO 0OMEHa, BIMAHUIO Y CTHBIH OIIpoC
Ppa3IIHBIX (PaKTOPOB HA CKOPOCTh peakuunii. CiexoBath
[IpaBHJIaM TOJIb30BAHUS XUMHUYECKOH MOCY 10N |
nabopaTOpHEIM 000PYIOBaHUEM.
Hroro no pazgemy 13
Pa3gen 2. Heopranmveckasi XuMust
Mertannsl bubmmoreka [IOK PackpbIBaTh CMBICI N3Y4aeMbIX MOHITHIA [IpakTrdaeckue paboTsl: Ne 2.
2.1 6 (BBLAETIATH UX XapaKTepHbIE IPU3HAKHN) U Peenue sxcriepuMeHTaIbHbIX
MIPUMEHSATH 3T MTOHSATHS TIPH OIIMCAHUN COCTaBa [3a]a4 1o TeMe «MeTaby.
1 CTPOEHUSI BEIECTB, IS O0BCHEHHS PacuéTHbIE 3a1a41: — PACUETHI
OTIENBHBIX ()aKTOB U sBICHUH. OOBICHATH Macchl (00bemMa, KOJTMIecTBa
001IMe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB  |BelecTBA) MPOMYKTA PEaKIUH,
JIEMEHTOB — METAJUIOB M MX COEANHEHUH C €CIIM OJJHO M3 BEILECTB JAHO B
Y4ETOM CTPOEHUS UX aTOMOB U MOJNIOXKEHUA B [BUJIE PACTBOPA C OMPEIeIeHHOM
IIepuoguueckoii cUCTEME XMMUUYECKHUX MacCOBOM J0JI€il pacCTBOPEHHOTO
snemenToB J. 1. Menneneena. BEISCTBA
XapakTepHu30BaTh (OMHUCHIBATH) 00IINE Y CTHBIH ompoc
XHUMHWYECKHE CBOMCTBA METAJIIIOB, UX
Ba)KHEHIIIMX COEANHEHNUH, TIOATBEPXKIast 3TO
OTIMCaHWE TIPUMepaMH YpaBHEHHH
COOTBETCTBYIOIINX XUMHYECKUX PEaKIHil;
[IPUMEHEHNE METAJIJIOB B Pa3IMYHBIX O0IACTSIX,
a TaKOKe MCIOJIb30BaHUE UX JUISL CO3JJaHuUs
COBPEMEHHBIX MaTepHaOB ¥ TEXHOJIOTHH.
OmnuceIBaTh CrIOCOOBI 3aIIUTH METAJUIOB OT
KOPPO3HH.
Hewmeramnnst bubanorexa [JOK PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHHA [TpakTiyeckue padoTsr: Ne 3.
2.2 9 (BBLAETIATH UX XapaKTepHBIE IPU3HAKH) U Pemenne sKCIepUMEHTATBHBIX

MIPUMEHATH OTU IOHATHA IIPU OITMCAHUHN COCTaBa 3aJ1a4 110 TEMEC «HemeTamnsi».

1 CTPOCHUA BEUICCTB, JJIA O0O0BSICHCHUS

PacuérHble 3aa4u: — pacuCThbl

OTIeNbHBIX (PaKTOB U sABIEHUH. OOBACHATH MacChl BEIIECTBA WA 00beMa

o01Ire 3aKOHOMEPHOCTH B H3MECHEHIH CBONUCTB




HEMETAJJIOB U UX COEIMHEHUH C yUETOM
CTPOCHHS HX aTOMOB H ITOJIOKCHHS B
[lepuoauueckoii cucTeMe XUMUYECKUX
himemenToB . M. MeHneneena.
XapakTepHu30BaTh (OMUCHIBATH) OOIIHE
XMMHYCCKHE CBOMCTBA HEMETAJIOB, UX
BaKHEHIINX COCTUHEHUA, TOATBEPKIAs ITO
ONHCaHUE PUMEpPaAMU YpaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH.
XapaKTepHu30BaTh BIUSHAE HEMETAIUIOB U UX
COCIMHEHM Ha KUBBIC OPTaHU3MBI; OTIICHIBATH
MPUMEHECHHE B PA3IMYHBIX 007IacTIX
MPAKTUUECKOHN IeATEIbHOCTH YeI0BeKa.

ra3oB I10 U3BECTHOMY
KOJINYECTBY BEIIIECTBA, Macce
Wi 00BeMy OZHOTO W3
YYACTBYIOUIMX B PEAKIMU
BEIIIECTB; PACUETHI MACChI
(oOBeMa, KOTHYECTBA BEIIIECTBA)
[POYKTOB PEAKIMHU, €CIIU OJTHO
13 BEIIECTB UMEET PUMECH

2.3

CBs13b HCOPraHN4CCKux u
OpPraHn4cCKuX BEUICCTB

buonnorexa [JOK

[loaTBEepxKAaTh CYLIECTBOBAHUE T€HETUUECKON
CBSI3U MEXIY HEOPIraHWYECKUMHU BEI[ECTBAMU C
MIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX peakuuil. PackppiBaTh CyIIHOCTh
OKHCIUTEIHHOBOCCTAHOBUTEIBHBIX PEAKIIU
[IOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
Oamanca 3Tux peakuuit. [I[poBomuTh peakuumy,
MOATBEPKIAIOINE XapaKTEPHbIE CBOMCTBA
M3y4aeMbIX BEILECTB, pACIIO3HABATh OIBITHBIM
MyTEM aHUOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pactBopax. Mcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METOBI TO3HAHUS — ITPOBEICHUE,
HaOJIO/IeHNE U ONUCAHNE XUMHUECKOTO
PKCIEpPUMEHTA (IEMOHCTPAIlMOHHbIE U
nabopaTOPHBIE OTBITHI, IPAKTHYECKUE PaOOTHI).
[IpencTaBnsaTh pe3yabTaThl XUMHUYECKOTO
HKCriepUMeHTa B (hopMe 3ariCH YpaBHEHU I
COOTBETCTBYIOIINX PEAKIMH U 1e1aTh BHIBOJIBI
HA X OCHOBE

Y CTHBIH OIIpoc, TECTUPOBAHUE,
TEePMUHOJIOTMYECKHH TUKTAaHT

Hroro no pazgeny

17

Pazgen 3. XuMus # :KM3HL

3.1

XUMUS U KA3Hb

bubarorexa [JOK

PackpbIBaTh poJb XMMUU B PEIIEHUH
YHEPreTUYECKUX, CHIPHEBBIX U DKOJIOTUUECKUX
po0JIeM YeJI0BeueCcTBa, ONMUCHIBATE OCHOBHbIE
HAIPaBJICHUS PA3BUTHUS XUMHUYECKON HAYKH H
TeXHOJOTHH. [IpuMeHsATs paBuia 6€301acHOTOo
00paIeHns ¢ BEMEeCTBAMH, UCTIOIE3YEMBIMH B
[1OBCEAHEBHOM ’KM3HHU, IIpaBUJIa IOBEICHNUS B
eNsIx cOepeskeHus 3I0POBhsI M OKpYKaromen

Pemenue MIpaKTU4eC KUX 3aaay,
TCCTUPOBA HUE, YCTHLIf/'I OIpocC




TIPUPOTHOI Cpebl; HTOHNMATE Bpex (OIacHOCTB)
BO3JECHUCTBUS Ha )KUBBIC OPTraHH3MBI
OIIpeIeTICHHbIX BEIECTB CMBICI IOKa3aTels
[1K,

Hroro no pasneny

OO0rmee KOJIMYeCTBO YacoB IO TIPOrpamMMe

34
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