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1 HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no xumMuu Ha pazpaboTaHa Ha ocHOBe DefepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit ®Denepanuny,
TpeOOBaHMI K  pe3yjbTaTaM OCBOCHHS  (elnepasbHOW  00pa3oBaTEIbHOU
nporpamMmel cpefHero obmero ob6paszopanus (DOOII COQO), nmpencraBlieHHBIX B
deneparbHOM TrocyIapcTBEHHOM oOpazoBatenbHOM cranmapte COO, ¢ yu€rom
Konnermuu mnpenomaBaHusi yueOHOTO TpenMeTra «XuMHUsS» B 00pa30BaTEIIbHBIX
Opra"u3anusx Poccuniickon denepanum, peann3yoIuX OCHOBHBIE
oOpa3oBaTenbHbIE MPOrpaMMbl, U OCHOBHBIX MNOJIOXKEHHN «CTpaTeruu pa3BUTHS
BocniuTaHus B Poccuiickoit @enepaunu Ha nepuoa 1o 2025 roxa» (Pacnopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0OB K pa3pabOTKe MpOorpaMMmbl MO XUMHUHU, K ONpPENEIECHUIO
oOwielt crpaTeruy 00y4eHus, BOCIUTaHUS U Pa3BUTHs 00YYarOIIUXCS CPEICTBAMHU
y4eOHOro mpeaMera «XuMus» Ha 0a30BOM YPOBHE COCTAaBUIIM KOHIENTYaJIbHbBIE
nosioxkenust PI'OC COO o B3auMOOOYCIOBJICHHOCTH II€JICH, COJepKaHMS,
pe3yibTaTOB 00yUYeHHUs U TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOYyIO poJib B
COBPEMEHHOW LMBWIN3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepUalIbHON KYyJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIIMOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKAa, KOTOpoe (QOpMHUPYETCS B XHUMHH Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHHS B3aUMOCBSA3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHUS.

TecHo B3aMMOJEHCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTaJa
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU Kaxjoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJaTeNIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBj€HAa Ha pEIICHHE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTrHYECKO 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

Copnepxanue mnpeaMera «XHUMHUS» OPUEHTUPOBAHO MNPEUMYIIECTBEHHO Ha
OOIEKYIBTYPHYIO TIOJIFOTOBKY O0yYaronuxcsi, HeOOXOAUMYIO UM JUIsl BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B KU3Hb COLUYMA,
NPOJOJDKEHNU  00pa3oBaHMsl B PA3IMYHBIX  00JIACTAX, HE  CBS3AHHBIX
HEMOCPEACTBEHHO C XUMHUEM.

CocTaBnsitoliuMU ~ TIpeAMeTa «XUMHsD»  SABISIOTCS 0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOlas U HEOPraHUyecKass XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KAHMSI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWM 10 HEOPTaHWYECKON XMUMHH (C BKIIOYECHUEM 3HAHHUUN U3 OOIIeH XUMUHN) U



OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWUW NPU U3YUYECHUU
npeaMera O00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «OpraHudeckas xumus» u «OOwmwas u
HEOpraHuyeckass XuMus» c(opMupoBaHa B NIporpaMMme IO XUMHUH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3Yy4YeHHMIO Y4eOHOro wmarepuaiia u 00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONPEIENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKHUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKMX U BJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCSA B PAa3BUTHUH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOIMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHnueckod XUMHM MOJY4YarOT pa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATIbHBIC
MIPEICTABICHUS] O XUMUYECKOM CBSA3M, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEAKIINH.

B nenom copepxkanue y4ueOHOro mpeameTra «XUMHUS» OPHUEHTHPOBAHO Ha
dbopmupoBaHrue y OOy4YarOIIMXCSd MHUPOBO33PEHYECKONM OCHOBBI ISl TTOHUMAHMUS
¢unocodckux uAeH, Takux Kak: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHMEM, II03HABAEMOCTb MPUPOIHBIX SBJICHUN IIyTEM OKCIIEpUMEHTA U
pEelIeHUs] TMPOTUBOPEYUH MEXKIYy HOBBIMH (haKTaMd U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEHICHUH SKOJOTUYECKUX MPoOIieM, a
TaKxe Mpo0JeM cOepexeHUsl IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUs HOBBIX
TE€XHOJIOTUM U MATEPHUATIOB.

B nmuane pemeHuss 3aga4  BOCHUTAHUS, PAa3BUTUS W COUMAIM3ALUU
oOy4Jaronmxcss OPUHATHIE MPOrPaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
CoIepKaHUsl M TMOCTPOEHUSA NpeAMeTa MPeAyCMaTpuBalOT (POpMUPOBaHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JACWCTBUN, UMEIOMMX O0a30BO€ 3HAUCHHE MJIs
pa3NUYHBIX BHJIOB JIEATEIILHOCTH: peElIeHUs MpoOjeM, IOUCKa, aHalu3a |
00paboTku MHGOPMALIKI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS ONBITA MPAKTUYECKOM
U HUCCIEN0BATENBCKON AEATEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XUMHHM TMPHU OINPENECICHUU COAECPIKATEIBHOU
XapaKTepUCTUKU LEJIed H3YyYEHUS IpPEeIMETa HAMNpPABICHUEM IEPBOCTEIEHHON
3HAYUMOCTH TPAJUIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB XUMHUYECKOW HAYKH
KaKk o00JIaCTHU COBPEMEHHOI'O €CTECTBO3HAHHUSA, NPAKTHUUYECKON eATEIbHOCTH
YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBbTYPHI.



[maBHBIMU TIESIMU U3y4Y€HHUS TpeaMera «XuMus» Ha 0a30BOM YpPOBHE
SABJISIFOTCSL:

e (opMupoBaHME CHUCTEMBbl XMMHUYECKMX 3HAaHMM Kak  BakHeHIen
COCTAaBJISIIOIIECH €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpA, B OCHOBE KOTOPOM JexaT
KIIIOYEBBIE MOHATHS, (DyHAAMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMHUHU, OCBOCHHE
A3bIKa HAyKH, YCBOGHHE U TIOHMMaHHWE CYUIHOCTH JOCTYIHBIX 000OIIeHUMN
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HUCTOpUEH HX pa3BUTUSA H
CTaHOBJICHHS,

e (opMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMUYECKHX PEAKIUH, HEOOXOIUMBIX I MPUOOPETEHUs yMEHH
OpUEHTUPOBATHCS B MHUPE BEIECTB U XMMHUYECKHUX SIBICHUH, UMEIOUIMX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHUU U CIIOCOOOB AEATEIHLHOCTH, CBA3AHHBIX C HAOIIOJACHUEM U
O0OBSICHEHHEM XHMHUYECKOI0 JKCIEPUMEHTa, COOMIOJCHUEM MpaBui 0€30MacHOro
oOpalleHusl ¢ BEIeCTBaMHU.

CeromHss B TMpenojaBaHUM XHMHH B OOJbIIEH CTENEHH OTHAETCA
MIPEANOYTEHUE IPAKTUYECKON KOMITOHEHTE CoZlep KaHUs oOyueHus,
OpPUEHTHUPOBAaHHOM Ha  TOATOTOBKY  BBIIYCKHHMKA  0O0IIe00pa3oBaTeIbHOM
OpraHu3alliy, BJaJCIOIEr0 He HaO0OpoM 3HaHWHM, a (YHKIMOHAIHHOM
IPaMOTHOCTBIO, TO €CTh CLIOCO0AMU U YMEHHSIMU aKTUBHOTO MOJIYYEHUs 3HAHUN U
MIPUMEHEHUS UX B PEATbHOM KU3HU JIJIs1 PEUICHUS MPAKTUYECKHUX 3a7ad.

B cBs3u C 3TUM OpH U3YYEHHH NpeaAMeTa «XHUMHS» JOMUHHUPYIOLIEE
3HauYEHUE MPUOOPETAIOT TAaKKE LIEJU U 3a]]a4H, KaK:

azanTamnus oO0y4arolMXcsl K YCIOBHSM JIMHAMUYHO Pa3BHBAIOLIEIOCsS MUPA,
dbopMupOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBI3aHHBIX C BEIIECTBAMHU M UX
MIPUMEHEHUEM;

dopMupoBaHue y OOyyaroUMXCs KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHJIOB
JEeSTENbHOCTU: PellleHUus mpoOsieM, MOUCKa, aHaliu3a U o0paboTku MHpopManuwy,
HEOOXOAMMBIX [UIsl MPUOOPETEHUsl OIbITa AESATENbHOCTH, KOTOpas 3aHUMAeT
BA)KHOE MECTO B IIO3HAHWW XUMHH, a TaKXKe JUIl OLEHKH C IO3HIMM
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOJIB30BATh



COBpEeMEHHbIC HH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA M aHajIn3a Y4eOHOU H
HAYYHO-TIOMYJISIPHON HH(OPMAIIUTU XUMHUECKOTO COJIEP>KaHMUS;

dhopMUpOBaHUE U PA3BUTHE Y O0YUAIOITUXCSl ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0IaTeIbHOCTU, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TPOBEJECHUU XHUMHYECKOTO
AKCHEPUMEHTA;

BOCIIUTaHUE Yy OOydJaromuxcs yOeXJAEHHOCTH B  T'YMaHUCTUYECKOM
HaIpaBJIICHHOCTH XUMHH, €€ BaXXHOW pPOJU B PEIICHUM TJI00AIbHBIX MPOOIeM
PaLMOHAIBHOIO MTPUPOAOTIOIB30BAHHUS, TTOMIOJIHEHHUS SHEPIE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH Oepex HOro
OTHOILICHHS K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKXKe MPUOOPETCHHS OIbITA
WCIIOJb30BaHUsl TOJIYYEHHBIX 3HAHUU Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSIMH.

B yue6HoM mumane mpeamer «Xumus» 0a30BOTO YPOBHS BXOJHUT B COCTaB
npeaMeTHon obnactu « EcTrecTBEeHHO-HAYYHBIC PEIMETHDY.

OO0miee 4yuCIO 4YacoB, OTBEAEHHBIX MJISI M3YUYEHUS XUMHUH, COCTaBiseT 46
gaco. [Ipomexytounas arrectamnus B hopme nudPpepeHImpoBaHHOTO 3a4eTa.



2 INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBbI
1O XUMHUHN

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOyYarOMMMUCSL TPOTPAMM  CPEIHEro OOIIero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeMETHBIM M TpeAMETHbIM). HaydHo-MeToauueckol OCHOBOWM st
pa3pabOTKN TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHUS MPOTPAMM CPEIHEro OOIIEeTo
00pa3oBaHuUs SIBJSIETCS CUCTEMHO-AESTEILHOCTHBIN OAXO/I.

B cooTBeTcTBMH € CHUCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPEAMETA «XHUMUSD» BBIIACICHBI CIECAYIOIINE
COCTaBJISFOIIUE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKIAHCKON HJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOONIPEIEIICHUIO;

HaJIMYKUe MOTUBALIUU K O0YUYEHHUIO;

IeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM JIMUHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuxcsi PyKOBOJCTBOBATHCS B CBOEH
JNEATENIBHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJU4ue MPaBOCO3HAHUS SKOJIOTHYECKON KYJIBTYPhI U CIIOCOOHOCTH CTaBUTh
LIE€JIX U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE PE3YJIbTaThl OCBOCHUS NpeAMeTa «XHUMUSD» JIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCIUTATEIBLHOM JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMHU, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJleajJjaMu POCCUHCKOro TPa)¥AaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM W  MpaBWIaMHU  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOIIO3HAHUS, CaMOPAa3BUTHUS MW HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JInuyHOCTHBIE pE3yJIbTAaThl OCBOEHUA IpeaMeTa «XUMHS»  OTPAXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIFHON ¥ TMPAKTHYECKOW JEATEITHLHOCTH
OOy4Jaromuxcs M0 peaju3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacCTH:

1) rpa:xIaHCKOT0 BOCIIMTAHUS

OCO3HaHMsI  OOy4YalOIIMMHCS ~ CBOMX  KOHCTUTYLUHMOHHBIX  MpaB |
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MIPABOIOPSIKY;



NpEACTAaBICHUSI O COLMAIBHBIX HOpMax W MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH MpPHU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BHITOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHUMATh W NPUHUMATh MOTHBBI, HaAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYCOHOU NESITEIHHOCTH;

2) NIaTPUOTHUYECKOT0 BOCTIUTAHMA:

LEHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAyYHOMY HACIIEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PE3yJbTaT
JUINTENIGHBIX ~ HAOMIOACHWHM, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  ITOWCKOB,
MIOCTOSTHHOT'O TPyJa YYEHBIX U IPAKTUKOB;

MHTEpeca M IM03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH U TOCIEAYIOIIEM
aHanu3e MH(poOpMaIMKU O MEPEIOBBIX JOCTHUKEHUAX COBPEMEHHON OTE€UECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEJICHUS,

CIIOCOOHOCTH  OIIEHHMBATh  CHUTyallMd, CBSI3aHHBIE C  XUMHUYECKUMU
ABJICHUSIMA, YU TIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJAEHUE U IMOCTYIKM CBOMX TOBApHUUIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHE MOCJIEACTBUN 3TUX
MIOCTYTIKOB;

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3J0pOBOr0 U 0e30macHoro o0pasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coONItoficHUsT MpaBui OE30MaCHOr0 OOpallleHUs] C BEIIeCTBaMH B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHMS [IEHHOCTH TIPaBUJl HHIUBUIYAIHHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HaHMS TMOCJEICTBUA U HEMPUSTHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIUTAHMS



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCII€IOBATEIbCKON
JEATENHHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOM W JAPYIHX BHJIAX
NEeSATeNbHOCTH,

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUU MPAKTUUECKUX 3a]ady
COI[MAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETrO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPodecCcuil pa3inuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAaHUU 10 XUMHUH;

YBOKCHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYJA0BOU IESITEIHHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HMHAMBHUAYaJIbHOM TpaeKTOpUU
oOpa3oBanus, Oyaymied mnpodeccun M peanusanuyd COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
nmoTpedHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIEJIECO00Pa3HOTO OTHONICHHSI K TPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMUS )KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0ATBHOTO XapaKTepa 3KOJIOTHYECKHX MPOOJeM, BIUSHUS
AKOHOMMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLUATIBHOU CPE/IbI;

OCO3HAaHMUSI HEOOXOAMMOCTH UCIIOJB30BAHUSI JOCTHXKCHUM XUMUU JIs
pelIeHrs BOMPOCOB PAllMOHAIILHOT'O MPUPOAOTIONB30BAHNS;

AKTUBHOTO HEMPHUATHUS JICUCTBUN, NPUHOCAIIUX BPEa  OKPYXKaIOIIEH
OPUPOAHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOJIATOMPUSTHBIE JKOJIOTHMYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUHN U MIPENOTBpAIIATh UX;

HaJu4yusi  Pa3BUTOrO  3KOJOTMYECKOrO  MBILUIEHUS, HKOJOTHYECKOMN
KyJbTYpbl, OIbITA AESATEIbHOCTA SKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B II03HABATEIBHOM, KOMMYHUKATUBHOM M COLMAJILHOU
MPAKTUKE, CIOCOOHOCTH W YyMEHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CHeUu(PUKM XUMHM KakK HayKd, OCO3HaHui €€ poJih B
(GhopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWUU TPHUPOJIHBIX 3aKOHOMEPHOCTEM U pEHIeHUH MpoOJeM COXpaHEHUS
IPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHH IS  COBPEMEHHOM
UMBWIM3ALIMM: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W Ba)XXHOM pOJU B
CO37aHMU HOBOUW 0a3bl MaTepUAIBLHOW KYJIBTYPHI, PEIICHUH TI100aTbHBIX TIPOOIEM



YCTOWYHUBOTO Pa3BUTHS UYEIIOBEUYECTBA — CHIPbEBOM, YHEPIE€TUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHHH YCIOBHUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
o0IIecTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HaHUS ISl aHAIM3a U OOBSICHEHUsI SIBJICHUN OKPYKAIOIIEero Mupa u
MIPOUCXOAINX B HEM M3MEHEHHM, YMEHUS JieJlaTh 00OCHOBAaHHbBIC 3aKJIFOUCHUS HA
OCHOBE HAay4yHbIX (DaKTOB W MMEIOLUXCS JAaHHBIX C UEJIbI0 TOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUSA IS
penieHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON NS TENbHOCTH;

TOTOBHOCTH ¥  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWWA 10 XUMHU B
COOTBETCTBHHM C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJia B pa3iuyHbIX cepax npodeccuoHanbHOM
NEATEIBHOCTH.

METANPEIMETHBIE PE3YJIbBTATHBI

MertanpenMeTHbie pe3ysbTaThl OCBOEHUS Y4YEOHOTO mpeaMera «XUuMUsD)
BKJIIOYAIOT:

3HaYMMble A8 (QOPMHUPOBAHMS ~ MHPOBO33PEHHS  OOydYaroIIMXCA
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHBIC MOHSITHS, OTPAKAIOUINE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHenuuKy MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbIA (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieIoBaHue, HAOIOIeHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIC yUeOHbIE JeHCTBUA (IT0O3HABATEIbHbIE, KOMMYHUKATUBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIne dbopmupoBaHue GyHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHOW KOMIETCHITMN 00yYarOIINXCS;

CIIOCOOHOCTD 00yyaromuxcs HCIIOJb30BaTh OCBOECHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEpPCAJIbHbIC YueOHbIE
JEUCTBHUS B IO3HABATEIBHOW U COIMAIBHOMN MTPAKTHUKE.

MeranpenMeTHbie pe3yiabTaThl OTPaXXalOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.



OBilajeHne  yHMBeEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOoruveckue JqeicTBUs:

CaMOCTOSITeNIbHO  (OpMyJNIUpOBaTh W aKTyalu3upoBaTh  IpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENEsATh UEIU JCATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUHU HX
JTOCTUKEHUS, COOTHOCHUTh PE3YJIbTAThI ACSATEIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BAaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKUA TOHATUH W YCTAHABJIMBATH MX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DaKTOB M
SIBIICHUM;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU I KJacCU(UKAIIMM BEIIECTB U
XUMUYECKHUX PEaKIIUii;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEXAY H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKHUE paCCykAcHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
aQHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUSA, UCIIOIB3YEMbIE B XUMUHN CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHYECKOU
peakIuu — IPU PEIICHUH Y4YeOHBIX ITO3HABAaTEIbHBIX M MPAKTHYECKUX 3aj1ad,
IPUMEHATh HA3BAaHHBIE MOJICIIbHBIEC MPEICTABICHUS JISI BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUUECKUX PEAKLIUM.

2) 6a3oBbIe McCIeN0BaTEIbLCKHE 1eCTBUS:

BJIAJIETh OCHOBAMH METOJOB HAYYHOIO IMO3HAHMS BEHIECTB U XUMHYECKUX
peaKkuu;

dbopmynupoBaTh LEIM M 3aJadyd  MCCJEAOBAHUSA,  HCIOJIb30BATh
MOCTABJICHHBIE W CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE
WHCTPYMEHTA TO3HAHWS U OCHOBBI JUIsi (POPMHPOBAHUSI THUIIOTE3BI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS W TPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOJIOAATh 332 XOJI0M
mporiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyIHpOBaTh
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

OpUOOpETaTh OMBIT YYCHUYECKOW HCCIEOBATEIbCKOM ¥ TPOEKTHOU
JESATENbHOCTU, TMPOSBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY



MOMCKY METOJOB PpELICHUS MNPAKTUYECKUX 3a4ay, MNPUMEHEHHUIO pPa3IUYHBIX
METO/I0B ITO3HAHMSL.

3) paGora ¢ uHpopManmen:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HHPoOpMAIK (HAYIHO-
NOMyJISIpHAasl JIUTEpATypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE IOCOOUS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (QopM
Mpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HETPOTHBOPEUYHUBOCTH;

(opMyIHMpOBaTh 3alpOCHl U MIPUMEHATh PA3IUYHbIE METOABI IIPU MOUCKE U
orbope wuHPOpPMAIIUA, HEOOXOAUMOW JUIS BBINIOJTHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(DOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUIA U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBHIOMpATh  ONTUMAIbHYI0  (GOpMy  MpeICTaBICHHS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAauecTBE CpeAcTBa IMpu padore ¢
XUMUYECKON HMHpOpMaLMel: NpUMEHATh MeXnpeaMeTHble ((pu3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTrJIsI THOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMH e CTBUAIMM:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ AUATIOra W/WiH
JIUCKYCCHUH,  BBICKa3bIBaTh  HUAEH, (QOPMYJIUPOBATH CBOM  IPEJIOKECHHS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOH 3a/1a4u;

BBICTyIIaTh C MpPE3CHTAllMell pe3yslbTaTOB IMO3HABATEIbHOU NEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU MTPH BBHITIOJTHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKONM pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEILECTB, pealn3alun y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBIBOJIbI
10 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIJIACOBAaHUSA MO3ULUHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

OgJ1ajieHHe YHUBEPCAJIbLHBIMYU PeryIsTUBHBIMH JIeCTBUSIMU:

CaMOCTOATENIbHO [JIJAHUPOBATh W OCYIIECTBIISTH CBOIO IO3HABATEIbHYIO
JESITEIbHOCTh, OMNpeAenss e€ Leau M 3aJadd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aaroOpuT™M JEHUCTBUH IpH
BBITIOJITHEHWM YYEeOHBIX M UCCIENOBAaTEeIbCKUX 3a/ad, BHIOMpATh Haubosee
b }eKTUBHBIN Ccroco0 MX penieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEAKIUX;



OCYHICCTBIIATE CAMOKOHTPOJIb CBOEH ACATCIIBHOCTH Ha OCHOBC CaMOaHaJIn3a
1 CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[To yue6HOMY mpenmety "Xumus" TpeOGoBaHUS K MPEIMETHBIM pe3yibTaTam
OCBOEHUS Kypca XUMHHU OTPaAXKaIOT:
1) chopmMupoBaHHOCTh NPEACTABICHUN: O XUMHUYECKOW COCTABISIONMICH

€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIY XMMHUU B IO3HAHUU SBJIECHUN TPUPOJIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMUHOCTU, €€ (DYHKIMOHAIHLHOU
IPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpene;

2) BJIaJICHUE CHUCTEMOW XUMHUUYECKUX 3HAHHWH, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIONIME TOHATUA (XMMUYECKUM DJIEMEHT, aToM, JJEKTPOHHAs
o0oyiouka aroma, S-, p-, d-3JEKTPOHHBIE OPOUTATM AaTOMOB, HOH, MOJEKyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCJICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEeM, YIIIEPOAHBINA CKENeT, PYyHKIIMOHAIbHAS
rpynna, paaukana, HW30MEpHUsl, H30MEpPbI, TOMOJIOTUYECKHU psl, TOMOJOIH,
YIJIEBOJOPO/bI, KHUCIOPOJ- M a30TCOJIEpKAIIUE COCAUHEHUS, OHOJOTMYECKU
aKTUBHBIE BelllecTBa (YIJIEBObI, )KUPHI, OCJIKK), MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS, KPUCTALIMYECKAS PEIIETKA, THIIbI
XUMHYECKUX  PEAKLIHI (OKUCIUTEIBLHO-BOCCTAHOBUTEIIbHBIE, 9K30- 17}
SHIOTEPMUYECKHE, PEAKIMU HOHHOTO OOMEHAa), pacTBOpP, AJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JACCOLMALINS, OKHUCIIUTEND,
BOCCTAHOBUTENIb, CKOPOCTh XHUMHUYECKOW pEaKIUH, XUMHYECKOE paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHUsI XUMUYECKOTO CTPOCHMSI OpraHudeckux BeriecTB A.M.
BytnepoBa, Teopus ANEKTPOJMTHYECKOM IUCCOUMALMM, MEPUOJNYECKUN 3aKOH
J.1. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
S3BIK XUMUH, (HAKTOJOTUYECKHE CBEJCHHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWININX HEOPTaHUYECKUX M OPraHHYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ICITEILHOCTH YEIIOBEKA;

3) copMUpPOBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIC NPHU3HAKH U
B3aMMOCBSI3b M3YUYECHHBIX MOHATUM, NMPUMEHATH COOTBETCTBYIOLIME MOHSATHS IPHU
ONMCAHUU CTPOCHUSA U CBOWMCTB HEOPTaHMYECKUX U OPraHUYECKUX BEUIECTB M UX
MPEBPAIICHUN; BBISBISITh B3aUMOCBS3b XUMHWYECKMX 3HAHUN C MOHATUSIMU U
MPEJICTABICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

4) chopMUpPOBAHHOCTH YMEHHUM HCIIOJIH30BaTh HAMMEHOBAHUS XUMHYECKUX
COEIMHEHUN MEKIYHAPOJHOTO COK03a TEOPETUYECKOW M TMPUKIAJHOM XUMHHU H



TPUBHAJIbHBIE HAa3BaHUS BaXHEMIINMX BEIIECTB (ITHJICH, AlleTWIEH, TJIHUIEpPUH,
denon, dopmanbaerua, YKCycHasi KUCIIOTA, TJIMIMH, YTapHbIM Ta3, YTJIEeKHCIbIA
ra3, aMMHUaK, raiieHas U3BE€CTb, HEralleHas U3BECTb, NUTHEBAs COJA U JPYTHX),
COCTaBJIATh (POPMYJIBI HEOPTAHMYECKHMX U OPraHMYECKUX BEIIECTB, YPAaBHEHHS
XUMUYECKUX PEaKUUi, OOBSICHATh HX CMBICI;, NOATBEPXKAATh XapaKTEpHbIE
XUMUYECKUE CBOMCTBAa BEILIECTB COOTBETCTBYIOIIMMH OJKCIEPUMEHTAMU U
3alMCSIMU YPABHEHUN XUMHUUYECKUX PEAKLIUM;

5) chopMHpPOBAHHOCT, YMEHHMI  YCTaHaBIMBATh  IMPUHAIUICKHOCTh
M3yYEHHBIX HEOPraHUUECKUX U OPraHMUYECKUX BEUIECTB K ONPECIIEHHBIM KilaccaM
U TpylnmnaM COEIUHEHHM, XapakTepHu30BaTh MX COCTaB M Ba)KHEHIIME CBOWCTBA;
OTPEAETATh BUJbI XUMHUECKHUX CBsI3ed (KOBaJe€HTHas, MOHHAs, MeTajInuyeckKas,
BOJIOPOJHAsI), TUIBl KPUCTAUIMYECKUX PEIIETOK BEUIECTB; KIACCHUPHUIMPOBATH
XUMHUYECKUE PEAKLINN;

6) BiIaJeHHE OCHOBHBIMM METOJAMHM HAy4YHOrO ITO3HAHHSA BEIIECTB U
XUMHUYECKUX SIBJICHUH (HaOII01€HNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE);

7) chOpMHPOBAHHOCTH YMEHHH MPOBOJIUTH PACUETHI IO XUMHYECKUM
(dbopMynaM U ypaBHEHHUSIM XMMHYECKUX PEAKIUil C UCIOJb30BaHUEM (U3HUUYECKUX
BEJIMYMH, XAapaKTEPU3YIOMIMX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: MAacCCHhl,
oO0beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJIMYECTBAa BEIECTBA; HCIOJIb30BAThH
CUCTEMHBbIE XUMHUYECKHE 3HAHUS JJIs TPUHATUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

8) cpopMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
HKCIEPUMEHT (TPEBpallEeHUs] OPraHUUECKUX BEIIECTB IIPU HarpeBaHUHU, IIOJTyUEHUE
STWIEHA WM W3YyYEHHE €ro CBOMICTB, KAaYECTBEHHBIE pPEAKLUUU Ha aJbJCTH]IbI,
Kpaxmall, YKCYCHYIO KHUCIIOTY; JIeHaTypaiusi OC€JIKOB MpH HAarpeBaHWUHU, LIBETHHIC
peakuu O€JNKOB; MPOBOJUTH PEAKLUWU HOHHOTO OOMEHa, OIpPEAeNsATh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIC PEaKIMU Ha CyJbdaT-, KapOoHAT- U XJIOPUI-
AHUOHBI, HA KaTMOH aMMOHUS; PEIIaTh SKCIEPUMEHTAJbHBIE 3aJaud MO TEMaM
"Meramibel" u  "Hemeramnel") B COOTBETCTBHMM C MpaBWIaMU  TEXHUKHU
0e30MacHOCTH IIPU OOpaIlEHUH C BEIIeCTBaMHU U J1a00paTOPHBIM 000PYI0BAHUEM;
MPEACTABIATh PE3YNbTaThl XHMMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakuuid U (GopMyIHpoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

9) chopMHpPOBAaHHOCTH YMEHUS aHAIU3UPOBATh XMMHUECKYIO HH(OpMaLHIO,
HOJy4yaeMyl0 W3 pa3HbIX HCTOYHMKOB (CPEICTB MaccOBOM MH(OpMalMH, CETb
WNHurtepHer u npyrue);

10) cdopMuUpPOBaHHOCT, YMEHHH COOJMIONATh IIpaBHJIa JKOJIOTHYSCKH
1EJIeCO00Pa3HOr0 TOBENEHUST B OBITY WU TPYAOBOM JESATENBHOCTH B LENAX



COXpPAaHEHMSI CBOETO 3J0pPOBbs M OKPYKAIOUIEH IPUPOAHOU CpPEAbl; YUYHUTHIBATH
ONaCHOCTb BO3JEHCTBUS HA )KMBBIE OPTAHU3MBI OIPEEICHHBIX BEIIECTB, IOHUMAs
CMBICJI IIOKA3aTeNs IPEAEIIBHON TOITyCTUMON KOHIIEHTPALUN;

11) nns oOyvarommxcss ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS:
c(OPMHPOBAHHOCTh YMEHHUS NPHUMEHITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJaX TTO3HAHMS BEIIECTB U XUMUYECKHUX SBICHUM;



3 COAEP) KAHME OBYYEHUA
OPTAHUYECKASA XUMUA

Pasznes 1.Teopernyeckre OCHOBBI OPraHUYeCKON XUMHU

Tema 1.1 Ilpeamer opranmyeckoil XMMUU: €€ BO3HUKHOBEHUE, PA3BUTHUE U
3HAQYEHUE B IIOJYYEHHH HOBBIX BEHIECTB M MAaTepHANIOB. Teopus CTpPOCHHS
opraHnuyeckux coeanHenuiit A. M. byrtnepoBa, €€ OCHOBHBIE ITOJIOKEHHS.
CrpykrypHble (opMmysibl OpraHM4ecKMX BeliecTB. [omosorus, wu3oMmepus.
XHUMHUYECKast CBA3b B OPrAaHUYECKUX COCAUHEHUAX — OMHAPHBIE U KPATHBIE CBA3U.

[TpencraBnenue o kiaccupukaluu oprannyeckux peuecTB. Homenknarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYeCcKas) W TPUBUAIbHBIE HA3BaHUS
BAXHEUILINX MPEICTABUTEIEN KIACCOB OPraHUYECKUX BELIECTB.

MOJIEKYJl ~ OpraHMYeCKMX  BEUIeCTB,  HAONIIOJIEHWE U  OIMCaHUE
JEMOHCTPALMOHHBIX OMNBITOB M0 IPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Pasznes 2. Yriesoaopoasl

Tema 2.1 IIpenenbHbIe yIIIEBOLOPOABI-ATIKAHBI.

AJIKaHBl: COCTaB M CTPOCHHE, TOMOJOTHMYECKMU psAx. MeraH W 3TaH —
OpOCTEHIINE MPEACTABUTEIN aJKAaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOWCTBA
(peakuuy 3aMellleHUsT M TOPEHHUs), HAXO0XKJAECHHWE B NPHUPOJE, IOJIy4YeHHUE U
[IPUMEHEHHE.

Tewma 2.2 HenpenenpHble yrJIeBOIOPObI-aJIKEHbI, AJIKAJUEHBI, AJIKUHBI.

AJIKEHBI: COCTaB M CTPOECHME, TOMOJIOTUYECKAN PsiA. DTWIEH U IPOIUJIEH —
NpOCTeiIlINe MPEJCTABUTENN aJKEHOB: (PU3NYECKHE W XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TANOTCHUPOBAHUSA, TUAPATALMH, OKHCICHHUA W
MOJINMEPU3ALIH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 m metwiOyrtanuen-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKHE CBOWCTBA (peakius nonumepusanuu). [lomydeHne CUHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTHM CTPOEHHUS, TOMOJIOTHYECKUH Ppsi.
ALeTWIeH — TpPOCTEHMIIMKA NPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE,
¢uznyecKkue 1 XMMUYECKHE CBOMCTBA (peakluy THIPUPOBaHUS, IaJOreHUPOBaHMS,
TUJIpaTaliy, TOPEeHUs), MOIyYeHHE U TPUMEHEHNE.

Apenbl. benzon: cocrtaB, crpoeHue, (pU3MUECKHEe U XMMHUYECKHE CBOMCTBA
(peakiuu TaJOreHUpPOBaHUs U HUTPOBAHUS), NOJyYeHHE U NpUMeHeHue. Tomyoun:
COCTaB, CTpoeHHe, (uU3NYeCKue U  XUMHUYECKHE CBOWCTBAa  (peakiuu
TraJIOTEHUPOBAHNUS M HHUTPOBAHUsA), NOJYYEHHE M TNPUMEHEHHE. TOKCHYHOCTb



apeHoB. ['eHeTHuYeckass CBA3b MEXAY YIJEBOAOPOJAMHM, IPUHAUICKAIUMU K
pa3IMYHBIM KJIACCAM.

Tema 2.4 IlpupoaHble HCTOYHUKHU YTJIEBOJAOPOJIOB U HX TIepepadoTKa.
[Ipuponuslii Ta3 U nomyTHele HedTaHble ra3pl. Hedth m €€ mpoucxoxxaeHue.
CnocoObl  mepepaboTku  HedTU:  MEPEroHKa, KPEKUHT  (TEPMUUYECKUH,
KaTanuTudeckuid), nuponus. [Ipoaykrsl nepepaOoTku HEPTH, UX MPUMEHEHHUE B
MIPOMBIIIUIEHHOCTH U B ObITY. KaMEHHBII yroJib U MPOIYKThI €r0 nepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4Y€HHs BEIECTB M MX NPEBpPALCHUN:
O3HaKOMJIEHHME C oO0pa3lamMu IUIaCTMAacC, KaydyyKOB M PpE3HHBI, KOJUIEKIUH
«Hedpte» u  «Yromp», MoJenMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U

raJIOT€HONPOU3BOHBIX, MTPOBEICHUE NPAKTUYECKON PAOOThI: MOJYyYEHHUE ITUIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

Paznen 3. Kucisiopoacoaepskamue opranmdyeckue coeIMHeHUus

Tema 3.1 Criuptbl. DeHOI.

[IpenenpHble OJHOATOMHBIE CHUPTHI. MeETaHON U JTaHOJ: CTPOEHUE,
dbu3Myeckrue M XUMHUUYECKHME CBOMCTBA (peakiuu C AaKTUBHBIMU MeETajllaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHue), NpuMeHeHue. BoaopoaHble CBS3UM  MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOa M 3TAHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBHL. ODTWICHIJIUKOJIb W T[JULUEPUH: CTPOECHUE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMH
MeTaJlJIaMU, KayeCTBEHHAs Peaklysi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yenoBeka. [[pumMeHneHre rimunepruHa u STUIEHTJINKOIS.

®deHon: CTpOCHHE MOJICKYJbI, (U3UYECKUE W XUMHUYECKHE CBOMCTBA.
ToxcuunocTs (penoina. [Ipumenenue denona.

Tema 3.2 Anbaeruasl. KapOoHoBbie KHCIOTHL. CI10KHBIE 3(DUPHI.

Anbaeruasl U kemouvl. DOpMaNBAECTHA, alETalbIECTUN: CTPOCHUE,
(du3nyYecKkre U XMMHUYECKHE CBOMCTBA (peaKIMyd OKUCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), TOJyYCHUE U IPUMEHCHHUE.

OAHOOCHOBHBIE TpejeNbHble KapOOHOBBIE KHUCIOTH.. MypaBbuHas U
YKCyCHasi KUCIOTBI: CTpOEHHE, (PU3UUYECKME U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, Peakius dTepuduKaiim), MoxyyeHue u IpruMeHEHHeE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENU BBICHIUX KapOOHOBBIX
KHCIIOT. MblTa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.



Cnoxunple 3¢GuUpBl Kak MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. [‘maponu3
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buomornueckas
POJIb JKUPOB.

Tema 3.3 YrieBop!.

YrieBoawl: coctaB, KilaccuduKkanus  yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). ['moko3a — mpocTednii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3MYECKHME U XHUMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBUE C
ruapokcuom Meau(ll), oxucnenue amMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXICHUE B MPHUPOJE, MPUMEHEHUE,
ouonornyeckas poiib. @otocunres. OpykTo3a Kak ©30Mep IITHOKO3BI.

KpaxMain u nemnono3a Kak npupojanbsie noauMepsl. CTpoeHue kpaxmana u
1eUroNo3bl.  DU3nUeckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJIbl M3Yy4YEHUs BEIIECTB M MX MPEBPAILICHUA:
MPOBE/ICHNE, HAOJIOJCHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMU OJHOATOMHBLIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcusiom Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneiicTBHE Kpaxmala C HOJIOM),
IPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrlie 3agaun.

Boluucnenuss mo ypaBHEHUI0O XUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOI'O BEILIECTBA WJIM MPOJYKTAa PEAKIMH [0 M3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIINN).

Pa3znes 4. A3orcoaep:kaniue OpraHudecKue coeIMHeHusI.

Tema 4.1 Amunbl. AMUHOKUCHOTBL. Benku.

AMMHOKHCIIOTHI KaK aM(OTEpHBIE OPraHUYECKUE CoeauHeHNs. Du3nuecKue
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIulMHA). buojoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mpupogHbIE BBICOKOMOJICKYJIsIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAsl W TPETUYHAsl CTPyKTypa O€NKoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATypallys, KAYECTBECHHBIC PEaKIMy Ha OSJTKHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX IPEBPAILLICHUIL:
HAOJIIOICHUE U OMHMCAHKUE JEMOHCTPALIMOHHBIX OIMBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUN OCIIKOB.

Pa3znen 5. BeicokoMoJIeKYJIIPHbIE COeIMHEHUSA

Tema 5.1 Ilnactmaccel. Kayuyku. Bonokna.



OCHOBHBIEC TOHATHUS XUMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINH, CPEIHSS MOJICKYIISIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIUHCHHA —
MTOJIMMEPHU3AITUS ¥ TIOJTUKOHCHCAITHSI.

DKCIEepUMEHTAIBHBIE METOJIbI M3YUYCHHUs BEIIECTB W HX TNPEBPAIICHUN:
O3HAKOMJICHUE C Oo0Opa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, ITACTMAcCC,
Kay4yKOB.

MexnpeIMeTHBIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBSI3eM MpHU M3yUYEHUH OPTaHMYECKOW XUMUU
OCYUIIECTBIISIETCS. 4Yepe3 UCIOJIb30BaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSTHH, TaK ¥ TIOHSITHM, SBISIFONIUXCSI CUCTEMHBIMU JIJISI OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHATHUS: SBJIEHWE, HAy4YHBIA (aKT,
TUI0Te3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3, KiIacCUUKAIMs, MEPUOIUIHOCTD,
HaOJIOICHNE, U3MEPECHHE, SKCTICPUMEHT, MOJCITUPOBAHUE.

dusmka: wmaTepus, DSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3UICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Omocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboToCHHTE3, OHOJIOTMUECKH aKTHBHBIC BeliecTBa (OEIKH, YIJICBOJbI, JKHPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOIBI, TOJIE3HBIE UCKOMAEMBIE, TOTUIMBO,

pECYpCBHI.

OBLIAA U HEOPTAHUYECKASA XUMUA

Paznen 6. Teoperuueckne 0OCHOBbI XUMMH.

Tema 6.1 Crpoenmne aromoB. llepeognueckunii 3axkoH u llepeoguueckas
cHCTeMa XMMHUuUYecKux 3yeMeHToB J[.M.MeneneeBa

XUMUYECKHM dJeMeHT. AToM. fnpo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/ieiieHUs AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[lepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b MEpUOAMYECKOr0o 3aKoHa U Ileproandeckoil cucTemsl
xuMmuueckux aneMeHToB [[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX BJIEMEHTOB U



o0pa3yeMbIX HMMH MPOCTBIX U CJIOXKHBIX BEIIECTB IO TpyHnaM M IEepUOJIaM.
3Ha4YeHHE NTEPUOJINYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Tema 6.2 Ctpoenue BemecTBa.MHOrooOpa3ue BEIECTB.

CrpoeHnue BelecTBa. XUMUYECKas CBsI3b. BUIbl XUMUYECKOW CBSA3U (KOBaJEHTHAS
HEMoJISIpHAas M TOJIApHAs, MOHHAsA, MeTajuiMdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOM XUMHUYECKOM CBs3U (OOMEHHBI U JOHOPHO-AKIIEMTOPHBIN).
Bonmoponnas  cBsa3b.  BaneHTtHOCTB.  DneKTpoOoTpuUAaTenbHOCTh.  CTeneHb
OKHucIieHUsl. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIDHOTO ¥ HEMOJIEKYJISIDHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALIMYECKOU PELIETKH.

[lonaTne o aucnepcHbIX cucreMax. MICTMHHBIE M KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 101 BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUMU. Homenknarypa
HEOPTaHMYECKUX BEIIECTB. | €HETHMYeCKas CBA3b HEOPraHUYECKHUX BEILECTB,
MIPUHAJIEKANTUX K Pa3JIMYHbBIM KJIacCaM.

Tema 6.3 XuMHu4YeCcKue peakiyu.

Xumnueckas peakuusa. Knaccupukaumss XMMHYECKHMX  peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUs MACChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUU [TPYU XUMHUUYECKUX PEAKLIUSX.

CKopoCTh peakinu, €€ 3aBUCUMOCTb OT pa3NuuHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMHYECKOe paBHOBecue. DaKTOpbl, BIHSIOIINE HAa COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexkTponutuyeckas aucconuanus. CunbHble W ciladble 3JIEKTPOJIMTHI.
Cpena BOIHBIX pacTBOPOB BEILIECTB: KUCasi, HEUTpaabHas, IIETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHUS BEUIECTB M HUX IPEBpaALICHUIL:
nemoHcTpauusa Tabmun «llepuonnueckas cuctema xumuyeckux siaemeHton J1. M.
MenpeneeBay, U3ydyeHUE MOJENIECH KPUCTAIUIMYECKUX PEIIETOK, HAONIOACHHE U
OMKCAaHUE AEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa30oKEHHE EPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEIEIECHUE CPEABI PACTBOPOB BEILIECTB
C TOMOUIbIO YHHUBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOTO OOMEHa),
NpOBEJICHHUE MPAaKTHUYEeCKON paboThl «BiusHue paznuyHbix (PaKTOpoB HA CKOPOCTh
XUMHYECKOUN pEAKLIUM.

Pacuérnble 3anaumn.

Pacuérel mo ypaBHEHMSAM XMMHYECKHMX pEaKIUil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIOJIB30BAHMEM IIOHATHA «MaccoBas
J0JIs BELIECTBA.



Paznen 7. Heoprannveckasi XumMus.

Tema 7.1 HemeTtasisl.

Hemerammer.  Ilonoxenne HemerauioB B llepuoanueckoit cucreme
xumuueckux snementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOECHUSI aTOMOB.
®dusnyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETaUIoB (HAa MpUMEpe
KHUCJI0poa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEHUIIIMX HEMETAUIOB (TaJIOT€HOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIOPOACOEPKAIIUX KUCIOT, BOAOPOIHBIX COSIUHEHUN).

[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U KX COEUHEHHIA.

Tema 7.2 MeTtauibl.

Meramnsl.Ilonoxenne merannoB B llepuoanueckon cucreMe XHUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mume Qusnyeckue cBoicTBa MeTauioB. CIUiaBbl METAJLIOB.
DNEKTPOXUMHUUYECKHUN psAJl HAPSHKEHUM METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpUM, Kaluil, KaabIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OOmmue cnocoObl moyyeHus: MetayyioB. [Ipumenenne metamioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJAbl M3YYEHUsS BEIIECTB W HUX MPEBpaIlCHUI:
U3ydeHue KoJUIeKIMH «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJIOJICHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U LIEJI0YEei, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAILIIOB).

Pacuérnble 3agaumn.

Pacuétel Macchl BemecTBa uiau 00bEMA ra3oB MO W3BECTHOMY KOJIHMYECTBY
BEII[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJHO
13 BEILIECTB UMEECT MPUMECH.

Paznen 8. Xumus u :KU3Hb

Tema 8.1 XuMus 1 )XKu3Hb.

Ponp xumuu B o0ecrieueHUH SKOJOTHMYECKOMN, SHEPreTUYECKOM W MHUIIECBON
0e30MacHOCTH, Pa3BUTHM MeAUIHMHBL [loHSATHE O HAyyHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX TPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YUenoBek B MHUpE BEUIECTB M MATEPUAIIOB: BAXKHEHIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MAaTepHUalibl, KpacKH, CTEKIO, KEpaMHKa,



MaTepUabl Ui DJEKTPOHHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U MUHEpAJIbHBIE
yaoOpeHwUsI.

XuMHUS M 3J0pOBbE YEIOBEKA: MpPAaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja OE30MaCHOTO MCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXNpeaIMETHbIX CBsi3ed MpU  U3YyYeHUHM oOwmed u
HEOPraHMYEeCKON XMMHHM B OCYILECTBIIACTCS 4Yepe3 MCIOJIb30BAHME KaK OOLIUX
€CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U IOHATUH, SBJISAIOLIUXCA CUCTEMHBIMU IS
OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHS: Hay4HbIH (DakT, rUmoresa, 3aKkoH,
TEOpus, aHalu3, CHHTE3, KIacCUpUKalus, TIEePUOJUYHOCTh, HaONIIO/IEHNE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepus, SJHEPrus, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOII, pAIMOAKTUBHOCTh, MOJIEKYJA, SJHEPIrETUYECKUN YPOBEHD, BEILIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DU3MUECKUE BEIIMYMHBI U €AUHULBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kjeTka, oOpraHmsM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBIE, TOIUIMBO,

PECYPCHI.



4 TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA

Ounas dopma 00yueHus

HauMeHoBaHue pa3nesioB
U TeM

Oo0bem
oOpa3oBaTebHOI

NPorpaMMbl
CamMmocTosTeIbHAS

pabora

Kojmn4ecTBO 4aCcOB BO B3aNMOAEIiCTBHH C
npenoaaBaTeyiemM

Bcero

IMpakTHyeckune
3aHATHS
JlaGopaTopHbIe
3aHATHS
CeMuHapsbI

KoHcyabTanmuu

1

\S}

N

(@)
J

Pa3nen 1. TeopeTtuueckue
OCHOBBI OPraHN4YecKOM
XUMMH

(]

(S5

N | Jlekuuu, ypoxku

Tema 1.1 [Ipenmer
OpraHUYeCKOH  XUMUH.
Teopus CTPOEHUS
OpraHUYeCKUX
coemuHeHnit ~ A. M.
byTtneposa

Paznea 2.
Yriaesoaopoasl

12

10

Tema 2.1 IlpenennHbie
YTIIE€BOAOPOIbI —
AJIKaHBI

Tema 2.2 HemnpenenbHsie
YIIIEBOAOPOIBL: AJIKEHBI,
AJIKaJUECHBI, aJIKUHbI

Tema 2.3 Apomatnyeckue
YTIIEBOAOPOABI

Tema 2.4 [Ipupoaubie
HUCTOYHUKU
YIIIEBOIOPOAOB U UX
nepepaboTka

Pazgea 3.
Kucaopoacoaepxamme
opraHuyeckKue
coeUHEeHUsI

Tema 3.1 CriupThl. DeHon

Tema 3.2 Anpaeruel.
KapOoHOBBIE KUCIIOTHI.
CroxHble 3¢upbl

Tema 3.3 YriaeBoabl

Pazpgea 4.




A3oTconepxaimme
opraHnyeckKue
CoeTUHEHUsI

Tema 4.1 AMUHEL
AmuHOKUCIIOTEL. benku

Pazgea 5.
BricokomosiekyJIsipHbIe
CoeUHEeHUSA

Tema 5.1 IInacTmMacchl.
Kayuyxn. Bonokna

Paznean 6.
TeopeTnyeckue 0CHOBBI
XUMUH

Tema 6.1 CTtpoeHue
atomoB. [lepuoanueckuit
3aKkoH ¥ [lepnognueckas
CUCTEMA XUMHUYECKUX
anemenToB /l. .
Menneneena

Tema 6.2 CTpoeHue
BELIECTBA.
MHuoroo6pasue BelecTB

Tema 6.3 XUMHUYECKHE
peakuuu

Paznen 7.
Heopranuueckas
XUMUs

Tema 7.1 HemeTamnel

Tema 7.2 Metannsl

Pa3zgen 8.Xumus n
JKM3Hb

Tema 8.1 XuMud u >XU3Hb

Bcero

46

40

24

10

3aoyHas ¢popma 00yueHus




KoJm4ecTBO 4aCOB BO B3aMMOJAEiiCTBHH C
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1 2 3 4 5 6 7
Pa3pnen 1. TeopeTruueckue 4 4
OCHOBBI OPraHMYeCcKOi
XUMHUN
Tema 1.1 [Mpenver| 4 4
OpraHWYECKOH  XUMUH.
Teopus CTpOCHUSA
OpraHUYECKUX
coequHeHnn  A. M.
bytneposa
Pa3zpen 2. 8 2 6 4 2
YrieBogopoabl
Tema 2.1 Ilpemenwvubie| 3 2 1 1
YTJIEBOIOPO/IBI —
AJIKaHBI
Tema 2.2 HempenenpHble| 2 2 1 1
YIJIEBOJIOPOIbI:  AJIKEHBI,
aJKaJaUEHb], aJTKHMHBI
Tema 2.3 Apomarnueckue| |1 1 1
YTJIEBOJIOPOIBI
Tewma 2.4 [IpuponHbie 2 2 1 1
HCTOYHUKHU
YTJIEBOJIOPOJIOB M X
nepepaboTka
Paznea 3. 10 10
Kucaopoacoaepxammue
OpraHuyveckKue
coeIUHEeHUs
Tema 3.1 CriupThl. DeHouN 4 4
Tema 3.2 AJbIETUIBbL. 4 4
KapOoHOBBIE KUCTOTHI.
CrnoxHble 3¢upbl
Tema 3.3 YriieBoabl 2 2
Pazgea 4. 2 2
A3oTcoaepxaiiue

OpPraHnveCKue




COCIMHECHUSA

Tema 4.1 AMUHEL
AMuHOKUCIIOTEL. benku

Paspea S.
BbicoKkOMOIEKYISAPHBIE
COeIMHEeHUA

Tewma 5.1 IImacTmaccsl.
Kayuyxn. Bonokna

Paznean 6.
TeopeTnyeckue 0CHOBBI
XUMUH

10

10

Tema 6.1 CTpoeHue
atomoB. [lepnoanueckuit
3aKkoH ¥ [lepuoguueckas
CHUCTEMA XMMHYECKHUX
anemenTtoB J[. U.
Menneneena

Tema 6.2 CTpoeHue
BEIIIECTBA.
MHuoroob6pasue BeliecTB

Tema 6.3 XUMHUYECKHE
peakuuu

Paznen 7.
Heopranuueckas
XUMHS

Tema 7.1 HemeTamnel

Tema 7.2 Merannsl

Paznen 8.Xumusa n
JKM3HDb

Tema 8.1 XuMud 1 >XU3Hb

Bcero

46

40




5 YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOLECCA

OcHOBHBIE HCTOYHHUKH:

1. Xumuss / Tabpuensu O.C., OctpoymoB MW.I'., CnagkoB C.A.,
AxknmonepHoe odmiectBo «M3aarensctBo «lIpocBemieHuey;

2. Xwumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A.,
Jlyaun B.B.; mox pemakumeit Jlynmna B.B., OOmecTBo ¢ orpaHudeHHOMN
oTBeTCTBEHHOCTBhIO  «JIPODAY»; Akmuonepnoe obmectBo «3maTenscTBO
«IIpocsemienue»;

3. Xumusa, 10-11 xmaccer/ Kypun A.A., AxuuoHepHoe 0O0IIECTBO
«M3parenscTBO «lIpocBemieHney;



6 JIucT perucrpauny BBeJeHHs B JeiiCTBMe M BHECEHHUsI M3MEHEHM I

Conep:xaHue u3MeHeHH sl

PexkBHU3UTELI
JOKYMEHTAa
00 yTBepKAeHUHU

Jara
BBeIeHUSA
B JelicTBUe

PIIVII yrBepxkacHa U BBEIeHA B JCHCTBUE PEILICHUEM
IIPEIMETHO-IUKIOBOM KOMUCCUH, HA OCHOBaHUU
denepanbHOro rocy1apcTBEHHOr0 00pa3oBaTEeILHOIO
CTaHJapTa CpelHero oouiero oopa3oBaHus,
YTBEPXKACHHOTO INpuKa3oM MuHHUCTEpCTBA
obpa3zoBanus u Hayku PO ot 17 mast 2012 roga Ne 413

[Ipotokon Ne 5 ot
«09» suBaps 2024 r.
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