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MOACHUTE/TIbHAA 3AMNCKA

Mporpamma No XMMUK Ha YpOBHe cpeaHero obuiero obpasoBaHus paspaboTaHa Ha ocHoBe deaepasibHOro 3aKOHa
oT 29.12.2012 Ne 273-d3 «06 obpasosaHun B Poccuinckoit deaepaumnm», TpeboBaHUM K pesyibTaTaM OCBOEHMUS
denepanbHolii obpasoBaTenbHON Nporpammbl cpeaHero obuiero obpasosanusa (POM COO), npeacTaBAeHHbIX B
depepanbHOM rocyaapcTtBeHHom obpasoBaTtenbHom craHgapte COO, ¢ yyétom KoHuenuuu npenogaBaHuA
yyebHoro npeamerta «XumuAa» B obpasoBaTenbHbIX OpraHusaumax Poccuiickoit Pepepauuu, peanusyroLmx
OCHOBHble 06pa3oBaTesibHble MPOrPaMmbl, WU OCHOBHbIX MONOMKEHUI «CTpaTerMnm pasBUTUS BOCMUTAHUA B
Poccuitckoit epepaumm Ha nepuog o 2025 roaa» (PacnopsaxkeHue Mpasutenbctsa PO ot 29.05. 2015 N2 996 - p.).
OcHoBY NoAxoA0B K pa3paboTke Nporpammbl MO XMMUU, K onpeaeneHuto obuein ctpaternm obydyeHums, BoCNUTaHuA
N pa3BuTMa obydaromxca cpeacTsammn ydyebHoro npegmeta «Xmmua» ana 10-11 knaccoB Ha 6a3oBom ypoBHe
COCTaBUAN KoHUeNTyasbHble nonoxeHns ®roC COO o B3aMMo0obYyCNOBNEHHOCTU LLeNen, coaeprKaHus, pesynbTaToB
0by4yeHus 1 TpeboBaHMN K YPOBHIO NOAFOTOBKU BbIMYCKHUKOB.

Xumunyeckoe o6pasoBaHMe, MOAYYAaEMOE BbIMYCKHMKAMK 00LLe06pa3oBaTe/IbHON OpraHu3auuu, ABAAEeTCA
HEOTbEM/NIEMOM 4YacTblo WX 06pasoBaHHOCTU. OHO CAYKWUT 3aBeplUaloWMM 3Tanom peanusaumm  Ha
COOTBETCTBYIOWEM eMy 0a30BOM YPOBHE K/OYEBbLIX LLEHHOCTEN, MPUCYLWMX LENOCTHOW CUCTEME XMMUYECKOTO
06pas3oBaHUA. ITU LLEHHOCTU KacaloTcs MO3HAaHWA 3aKOHOB Npupoabl, GOPMUPOBAHNA MUPOBO33PEHUS U 0bLLel
KY/IbTYpbl YE/I0BEKA, a TaK¥Ke 3K0N0rmyeckn o60CHOBAHHOIO OTHOLLEHWUS K CBOEMY 310POBbIO U NPUPOAHON cpeae.
Peanunsyetca xmmmyeckoe obpasoBaHMe obydyaloWmMxca Ha YpoOBHe cpeaHero obuiero obpasoBaHMA cpeacTBaMu
y4yebHoro npegmeta «Xvmua», coAep’kaHMe U MOCTPOEHME KOTOPOro onpegesieHbl B Nporpamme no XMmuu C
YYETOM cneundUuKM HayKu XMmMUK, eé 3HaYeHUs B MO3HaAHUM NpUPOAbl U B MaTepuanbHOM KU3HW obliecTBa, a
TaKXKe C y4éTom obwmx uener M NPUHUMNOB, XapaKTepM3YIOWMX COBPEMEHHOE COCTOAHME CUCTEMbI CPeaHEero
obuwero obpasosaHua B Poccuiickon degepaumm.

XMMUA KaK 3/1EMEHT CUCTEMbI ECTECTBEHHbIX HayK UrpaeT ocobylo poab B COBPEMEHHOW UUMBUAN3ALMN, B CO34aHUN
HoBOWM 6a3bl MaTepuanbHON KynbTypbl. OHa BHOCMT CBOM BKA3aL B POPMMPOBAHME PaLMOHANbHOTO Hay4yHOro
MbILNIEHNA, B CO34aHME LENIOCTHOrO MpeacTaB/eHMA 06 OKpy)KaloWeM MUpe Kak O eguHCTBE Npupoabl U
yenoBeka, KoTopoe GOPMUPYETCA B XMMUM Ha OCHOBE MOHMMaHUA BELLECTBEHHOrO COCTaBa OKPYrKatolero Mmpa,
0CO3HaHUA B3aMMOCBA3M MEXAY CTPOEHMEM BELLECTB, UX CBOMCTBAMM M BO3MOKHbIMM 06/1aCTAMU NPUMEHEHMUS.
TecHO B3aMMOAENCTBYA C APYTMMW €CTEeCTBEHHbIMW HayKamMW, XMMUA CTasla HEeOTbeMIEMOM 4YacTbio MUPOBOM
KY/IbTYpbl, HEOBXOANMBIM YC/IOBMEM YCMELIHOro TPyAa U M3HU Kaxaoro yneHa obuwectsa. CoBpeMeHHas XMMUSA
KakK HayKa co3ugaTtesibHasi, Kak HayKa BbICOKMX TEXHO/IOTMI HanpasiaeHa Ha peuweHue rnobanbHbix npobaem
YCTOMYMBOrO PasBUTUA Ye/I0BEYECTBA — CbIPpbEBOWN, SHEPreTUYECKOM, MULLLEBOMN, 3KOMOrMYECcKol 6e30nacHoOCTU U
OXpaHbl 3,0POBbA.

B COOTBETCTBUM C OOWMMM LENSMU U NPUHUMNAMKU cpegHero obuwero obpa3oBaHMA copep)kaHue npegmeTa
«Xrmma» (10-11 knaccbl, 6a30Bblil YPOBEHb M3YYEHMA) OPUEHTUPOBAHO NPEUMYLLLECTBEHHO Ha OBLLEKYNbTYPHYIO
NnoAroToBKy 06y4YaloWmMxcs, HeEOBXOAMMYIO UM ANA BbipabOTKM MUPOBO33PEHUYECKUX OPUEHTUPOB, YCMELIHOro
BK/IIOYEHMA B JKMU3Hb COUMYMa, MNPOAO/IKEHUA 00pa3oBaHMA B pPasAMYHbIX 06/1acTAX, He CBA3AHHbIX
HEeMnocpeaACTBEHHO C XMMMUEN.

CoctaBnaloWmMmmn npegmeTta «Xumusa» aBnaloTca 6asoBble Kypcbl — «OpraHudyeckasa xumua» u «O06wWwas wu
HeopraHMyeckas XMMMUSA», OCHOBHbIM KOMMOHEHTOM COZEpPMKaHUSA KOTOPbIX ABAAKOTCA OCHOBbl 6a30BOM HayKu:
CcUCTeMa 3HaHWI N0 HEOPraHUYeCcKon XMMUM (C BKAKOYEHMEM 3HAHWUN U3 OBLLEN XMMUKN) U OPraHUYECKON XMMUMU.
dopmupoBaHMe AAHHOW CUCTEMbI 3HAHWUN NpPU U3YyYeHUM NpeameTa obecneymBaeT BO3MOXKHOCTb PAacCCMOTPEHMUA
BCEro MHoOroobpasus BeLecTB Ha OCHOBE 0OLLMX MOHATUIA, 3aKOHOB M TEOPUIA XUMUMN.

CTpyKTypa cofepskaHuna Kypcos — «OpraHuyeckas xumua» n «061uas u HeopraHuyeckaa xumma» cGopmmnpoBaHa B
nporpamme no XMMWUW Ha OCHOBE CUCTEMHOrFO NOAX0Aa K M3ydeHMo ydyebHOro maTtepuana M obycnosneHa
NCTOPUYECKM ODOCHOBAHHbIM pPa3sBUTMEM 3HaHWI Ha ONPeAeNéHHbIX TEOPETUYECKMX YPOBHAX. TaK, B Kypce
OpraHMYecKom XMMUWU BeLLECTBa PacCMaTPUBAlOTCA Ha YPOBHE KNaCCMYECKOM TeopuUWU CTPOEHUS OpraHUYecKux



COEAMHEHUNIN, a TAKKe Ha YpPOBHE CTEPEOXMMWYECKUX WM SNEKTPOHHbIX NpeacTaBleHUA O CTPOEHWWU BELLEecTB.
CBefeHus 06 M3ydyaemblx B Kypce BELLECTBAX AAtOTCA B PA3BUTUM — OT YI/1eBOAOPOLOB A0 CAOXKHbIX BMofornyecku
aKTMBHbIX COeAMHEHWMN. B Kypce OpraHMYeCKOM XMMUM NOAy4YaloT passBuTne CHOPMMPOBaAHHbIE HA YPOBHE
OCHOBHOro obuwero 06pa3oBaHNA NepBOHAYA/IbHblE NPEACTABAEHUA O XMMMUYECKON CBA3M, KNACCUPUKALMOHHDIX
NPW3HaKax BEL,EecTs, 3aBUCUMOCTM CBOMCTB BELLLECTB OT UX CTPOEHUS, O XMMUYECKOM PeaKLuu.

Mop HOBbIM YriOM 3peHMAa B npeameTe «Xumua» 6a30BOr0 YPOBHA PAcCMATPUBAETCA M3YyYeHHbIA HA YPOBHe
OCHOBHOro 0b6uwero obpasoBaHMA TeOpeTMYecKUit maTepuan U GaKTONOrMYecKMe CBEAEHMA O BeLLeCTBax WU
XMMMUYECKON peakummn. TaK, B 4YaCTHOCTM, B Kypce «Ob6laa W HeopraHMyeckaa Xumua» obyyaromMmcs
npeaocTaBAfeTcA BO3MOMHOCTb 0CO3HATb 3HAYeHME MEepPUOAMYECKOro 3aKOoHa C  ObLeTeOpeTUYECKUX U
METOA0/0MMYECKMX NO3ULMIA, TNYDKe NOHATL UCTOPUYECKOE U3MeHEeHME PYHKLMI 3TOTro 3aKoHa — OT 0606w aroLLeit
00 06BACHAIOLLEN M NPOTHO3MPYIOLWLEN.

EAMHAA cuctema 3HaAHWI O BaXKHEMLWMX BELLECTBaX, MX COCTaBe, CTPOEHUMN, CBOMCTBAX U MPUMEHEHMMU, a TAKXKe O
XMMMYECKUX peaKkLMaAX, UX CYLLHOCTU M 3aKOHOMEPHOCTAX NPOTeKaHuA AononHsetca B Kypcax 10 u 11 knaccos
3NEMEHTAMM COLEPIKAHUA, MMEIOLLMMWN KYbTYPOSOrMYECKUIA N NPUKNALHON XapaKTep. ITU 3HaHMA CNocobCTBYOT
NMOHMMAHMIO B3aMMOCBA3M XMMWM C APYTMMM HAYKAMM, PACKPbIBAlOT €€ PoJ/ib B NMO3HABATE/NIbHOM U MPaKTUYeCKoM
OeATEeNbHOCTU YenoBeKa, CNOCOOCTBYIOT BOCMMTAHUIO YBAXKEHWs K npoueccy TBopyecTBa B ob6siact Teopum u
NPaKTUYECKUX MPUAOKEHUA XMMWUKM, NMOMOFAIOT BbIMYCKHUKY OPUEHTMPOBATLCA B OOLWECTBEHHO W JIMYHOCTHO
3HaYMMbIX Npobaemax, CBA3AHHbLIX C XMMWEN, KPUTUYECKM OCMbICAMBATb MHOOPMAUMIO U NPUMEHATb €€ ann
NMOMNOJIHEHWNA 3HAHWWN, PELeHUA MHTENNEKTYaNbHbIX U 3KCMEPUMEHTANbHbBIX MCCAeA0BATENBCKMX 3a4a4. B uenom
coaep)KaHue yyebHoro npegmetra «XMMMA» OAHHOTO YPOBHA M3YYEeHUSA OPUEHTUPOBAHO HA GOPMMpPOBaHUE Y
obyyaloWmMxcs MMPOBO33PEHYECKOM OCHOBbI A/ MOHMMaHUA GUAOCOPCKUX MAEN, TaKMX KaK: maTepuasnbHoe
€OMHCTBO HEOPraHWMYecKoro M OpPraHMYeckoro Mupa, OOYC/NOBNEHHOCTb CBOMCTB BELLECTB WX COCTaBOM W
CTPOEHMEM, NO3HABAEMOCTb MPUPOAHbLIX SABAEHUN MNYTEM 3SKCMEPUMEHTA W PeELEeHUs MNPOTUBOPEUUIN MeXKaY
HOBbIMW (aKTaMW U TEOPETUUYECKMMU MNPEANOCHIIKAMM, OCO3HAHWE POAN XMMUU B PELUEHUU 3IKONOTMYECKUX
npobnem, a TakxKe npobnem cbeperkeHUs IHEpPreTUYECKMX PEeCypcoB, Cbipba, CO34aHMA HOBbIX TEXHONMOMUI M
MaTepunanos.

B nnaHe pelueHns 33434 BOCMUTAHMA, PAa3BUTMA U COLMANN3aLMmM 0byYaroLWmMXca NPUHATbIE MPOrPaMmMOi NO XMMUK
noaxoapl K OMPefeneHnto CogepKaHua W MOCTPOeHMA npegmeTa npeaycmaTpusaloT  dopmupoBaHue
YHUBEPCANbHbIX Y4E€OHbIX AENCTBUIN, MMEtOLWMX 6a30BOE 3HaYeHMEe 414 Pa3/INYHbIX BUAOB AEATENbHOCTU: pelleHus
npobaem, NOMCKa, aHann3a 1 06paboTkn MHbopMaLnKn, HeObXoAMMbIX 414 NPUOBPETEHMA ONbITa NPaKTUYECKOM U
nccnenoBaTeIbCKOM AeATe/IbHOCTHM, 3aHUMAIOLLEN BaXKHOE MECTO B MO3HAHUU XUMUM.

B npakTMKe NpenogaBaHMAa XMMUK KaK Ha ypOBHe OCHOBHOro obuiero o6pa3oBaHus, Tak U Ha YPOBHeE cpeaHero
obwero obpa3oBaHMA, MNpU OMNpPeaeneHUN COoAEepP!KaTeNbHON XapaKTEePUCTUKM Lenen usydyeHua npegmeTa
HanpaB/fieHWeM MepPBOCTENEHHOM 3HAYMMOCTU TPAAULMOHHO NPU3HAETCA GOPMMPOBAHME OCHOB XMMMYECKOW
HayKM Kak 061acTM COBPEMEHHOrO ecTecTBO3HAHMWA, MPaKTUYECKOW AeATe/IbHOCTU YeNoBeKa W KaK O4HOro w3
KOMMOHEHTOB MUPOBO Ky/abTypbl. C METOANYECKOW TOUKM 3pEHUA TAaKON NOAXOA K ONpeaeNeHuno uenen nyyeHms
npeameTa SBAAETCA BNOJIHE ONPaBAAHHbIM.

CornacHo AaHHOM TOYKE 3pPeHUsA TNMAaBHbIMMU LeAAMU U3yYeHus npegmeTta «Xumua» Ha 6a3oBom yposHe (10 —11 kn.)
ABNAOTCA:

bopMUpPOBAHME CUCTEMBI XMMMUYECKMX 3HAHUI KaK BayKHeWLel COCTaBAAIOLWEN ecTeCTBEHHO-HAYYHON KapTUHbI
MWpa, B OCHOBE KOTOPOW NeXKaT KatoueBble NOHATUA, dyHAAMeEHTaIbHble 3aKOHbI U TEOPUU XMMUU, OCBOEHME A3bIKA
HayKu, YyCBOEHMEe W MOHMMAHME CYLWHOCTM AOCTYyMNHbIX 0606LeHNIA  MUPOBO33PEHYECKOTO  XapaKTepa,
03HAKOMEHWE C UCTOPUEN UX PA3BUTUA U CTAHOBIEHUS;

dbopmupoBaHMe U pasBUTME MPEACTaBNEHUIN O HAYYHbIX METOLAX MO3HAHMA BELLECTB U XMMUYECKUX peaKLui,
HeobXxo4MMbIX 418 NPUOBPETEHUA YMEHUI OPUEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX ABNEHNIN, UMEIOLLIUX
MEeCTO B NPpUpPOAE, B MPAKTUYECKON N NOBCEAHEBHOM KU3HU;



pa3BUTUE YMEHWI WU CNOCOBOB AeATeNbHOCTU, CBA3aHHbIX C HabawogeHMem U 0B6bACHEHMEM XMMUYECKOro
3KcnepumeHTa, cobntogeHnem npasun 6esonacHoro obpalleHmn ¢ BeLecTBamMu.

Hapsgy c aTum, coaepkatesibHaa XapaKTepucTMKa Lenei n 3afad M3yyeHua npegmeTta B Nporpamme no XMmum
YTOYHEHa W CKOPPEKTMpOBaHa B COOTBETCTBMM C HOBbIMU MNPUOPUTETAMM B CUCTEME cpeaHero obuiero
obpasoBaHuA. CerogHa B NpenogaBaHUM XMMUM B OOsblien cTeneHW OTAAETCA NpennoyvYTeHWe NpPaKTUYecKoMn
KOMMOHEHTE coAep’KaHusa obyvyeHusi, OPUEHTUPOBAHHOM Ha MOAFOTOBKY BbINMYCKHMKA 06ueobpa3oBaTesibHOM
opraHusauuu, Bragerowero He Habopom 3HaHMKA, a YHKUMOHANLHOW rPaMOTHOCTbIO, TO ecTb crnocobamu u
YMEHUAMW aKTUBHOTO MOJIYYEHUSA 3HAHWUA U MPUMEHEHMUA UX B PEasibHOM KU3HWU ANA PelleHUs NPaKTUYeCcKUX
3aau.

B cBA3M C 3TUM NPU U3ydyeHMM NpeameTa «XMMUsa» 4OMUHUPYIOLLEE 3HAYEHUe NPMOBPeTaloT TaKMe Lenmn 1 3a43a4u,
KaK:

agantaums oby4arowmxca K YC/IOBUMAM AMHAaMMYHO pasBmBatowleroca mmpa, GopmMUpPOBaAHUE UHTENNEKTYaIbHO
pa3BUTOM JIMYHOCTM, FOTOBOM K Camoobpas3oBaHWMIO, COTPYAHNYECTBY, CAaMOCTOATENIbHOMY MPUHATUIO TPAMOTHbIX
peLleHn B KOHKPETHbIX YXU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMMU U UX MPUMEHEHUEM;

dbopmupoBaHMe Yy O0BY4YalOWMXCA K/OYEBbIX HABbIKOB (K/OYEBbIX KOMMNETEHLMU), MMEILMX YHUBEpCcasibHOe
3HauyeHue AN pPasnYHbIX BUAOB AEeATENbHOCTU: peweHns npobnem, noncka, aHanmsa n o6paboTkn nHbopmauuuy,
HeobXxoAMMbIX 419 NPUOBPETEHNS ONbITA AEATENIbHOCTU, KOTOPas 3aHMMAET Ba*KHOE MECTO B NMO3HAHUN XUMUW, A
TaKXe AN OUEHKM C MO3ULMA 3SKONOTMYECKOM 0e30MacHOCTU XapaKTepa BAUAHMA BeLeCTB U XMMUYECKUX
NPoLECccoB Ha OpPraHM3m YesloBEKa U NPUPOAHYIO Cpeay;

pa3BUTME MO3HABaTE/IbHbIX WHTEPECOB, WHTENNEKTYyaNbHbIX W TBOPYECKUX CMocobHOCTEN 0byvatoWmxcs:
cnocobHOCTM camocToATeNbHO npuobpeTaTb HOBble 3HAHWMA MO XUMWM B COOTBETCTBUW C PKU3HEHHbLIMMU
noTpebHOCTAMM, UCNONb30BaTb COBPEMEHHbIE NHOOPMALMOHHbIE TEXHONOTMN ANSA NMOUCKA M aHa/M3a y4ebHol U
Hay4YHO-NoNyAAPHOM MHPOPMALMM XUMUYECKOTO COAEPKAHNSA;

dopmmpoBaHME U pas3BUTME Y ODOYYaIOLLMXCA aCCOLMATMBHOIO M JIOTMYECKOro MbIWNEHUs, HabntogatenbHOCTH,
CcOBpaHHOCTK, aKKypaTHOCTM, KOTopble 0COB6EHHO HEeobXoAuMbl, B YaCTHOCTU, NPWU NJIAHUPOBAHUU U MPOBEAEHUM
XMMMUYECKOTO 3KCNEPUMEHTa;

BOCMMTaHMe y obyyatowmxca ybexaéHHOCTU B FYMaHUCTUYECKOW HAMpPaB/iEHHOCTU XMMMUMU, €€ Ba*KHOW Poan B
pelweHnn rnobanbHbIX Npobaem pauMoHanbHOrO NPUPOAONOAbL30BaHMA, NONONHEHUSA SHEPreTUYECKUX PeCcypPCcoB U
COXPaHEHUs NPUPOAHOIo PaBHOBECUA, OCO3HAHUA HEOBXOAMMOCTM BeperKHOro OTHOLWIEHUA K NPUPOAE U CBOEMY
3[l0pOBbl0, @ TaKKe NpMobpeTeHMA OnbiTa WMCMNOJIb30BAHUA MOJIYYEHHbIX 3HAHWKA AAA NPUHATUMA TPAMOTHbIX
peLleHnit B CUTYyaLmMAX, CBA3AHHbIX C XUMUYECKUMU ABAEHUSMMU.

B yyebHOM nnaHe cpegHero obuiero obpasoBaHuA npeamer «XumuAa» 6a30BOro ypoBHA BXOAWT B COCTaB
npegmeTHolM 061acTn «EcTecTBEHHO-Hay4YHble NPeaMEeTbI».

ObLiee unMCNO 4YacoB, OTBEAEHHbIX ANA U3ydyeHUA XMMUKU, Ha Ha30BOM ypoBHe cpeaHero obuiero obpasosaHus,
coctasnAeT 68 vacos: B 10 Knacce — 34 yaca (1 vac B Hegenio), B 11 knacce — 34 vyaca (1 yac B Hegento).
COLEPHKAHUE OBYYEHUA

10 KIACC OPTAHUYECKAA XMMUA
TeopeTuyecKkue 0CHOBbI OPraHUYECKON XUmum

MpegmeT OpraHMYecKon XMMWW: e€ BO3HMKHOBEHME, Pa3BUTME WM 3HAYEHWEe B MNOJIYYEHUU HOBBIX BELLECTB U
matepuanos. Teopus CTPOEHWUA OpraHUYeckuMx coeduMHeHun A. M. bByTnepoBa, €€ OCHOBHbIE MOJOMKEHWA.
CTpYKTYpHble GOpMy/abl OpPraHMYecKMX BelecTB. [omosorua, mMsomepusa. XMMUYECKas CBA3b B OPraHUMYecKmx
COoeMHEHUAX — OgNHAPHbIE U KPaTHble CBA3M.

MpeactasneHne 0 KaaccMOUMKALMUM  OpraHMYEcKMX BewecTB. HoMeHKnaTypa oOpraHMYeckux coeguHeHui
(cucTtemaTmyeckan) u TpMBMabHbIE HA3BAHUA BaXKHEMLLMX NPeACTaBUTENEN KNAaCCOB OpraHUYEeCcKUX BeLLecTs.



JKcnepuMeHTa/IbHble MeTOAbl M3yYeHUs BELLECTB U UX NPeBpaLLeHN: 03HaKoM/IeHNe ¢ 06pa3L,ammM OpraHUYecKnX
BELECTB M MaTepuasamnm Ha MX OCHOBE, MOZE/MPOBAHWE MOJIEKYN OPraHMYECKMX BeLLecTs, HabaogeHWe U
onucaHMe AeMOHCTPALMOHHbIX OMbITOB MO MPEBPALLEHUI0 OPraHNMYEeCKUX BELLeCTB NpW HarpeBaHuu (niaBaeHwue,
obyrnanBaHue v ropeHune).

Yrnesoaopoabl

ANKaHbl: COCTAaB M CTPOEHWE, FOMONOrMYeckUn psag. MeTaH M 3TaH — npocTelwune NpeacTaBUTeNIN a/IKaHOB:
du3nYecKme U XMMUYECKMe CBOWMCTBA (peaKummn 3aMeLLeHns U ropeHus), HaxoXaeHue B Npupoae, noJsiydyeHue u
npuMmeHeHue.

ANKeHbl: COCTaB U CTPOEHME, FOMOJIOTMYECKUI pad. ITUAEH M NPONUAEH — NpPoOCTellne NpeacTaBUTeNN askeHoB:
du3nYecKkme U XMMUYECKMe CBOMCTBA (peakuuu rMapupoBaHMA, rasoreHMpoBaHUA, rMapaTaunn, OKUCIAEHUS U
nosiMmepm3aumnn), noayyeHne u NpuMeHeHme.

AnKagueHbl: 6ytaameH-1,3 n meTunbyTagmeH-1,3: cTpoeHwe, BarKHellMe XMMUYeckue cBOMCTBA (peakums
nonnmepmsaymm). MosyyeHne CMHTETUYECKOTO KayyyKa U pe3unHbl.

ANIKMHbI: COCTaB M OCODBEHHOCTM CTPOEHMA, TOMOJIOTMYECKMI pAd. AUeTUneH — NpocTeMlnin npeactaBuUTeNb
a/IKNHOB: COCTaB, CTPOEHWe, PU3NYECKMEe U XMMUYECKUE CBOWMCTBA (peakuuu rmapupoBaHUsA, rasioreHMpoBaHus,
rmapatauum, ropeHuns), noaydyeHmne u NpUMeHeHME.

ApeHbl. BeH3on: coctas, cTpoeHue, OU3MYECKME W XMMWYECKMEe CBOWMCTBA (peaKkuuu rasioreHMpoBaHuUA U
HUTPOBAHUSA), MOJIyd4eHUE WU npumeHeHue. Tonyon: coctas, CTpoeHue, PpU3MYECKME U XMMUYECKME CBOMCTBA
(peakumm ranoreHMpoBaHUsA U HUTPOBaAHMA), NONYYEHUE U NPUMEHEHMNE. TOKCUYHOCTb apeHOoB. [eHeTMYecKas CBA3b
MeXKAY YrNeBogopoaamm, NpUHaANEeKALWMMM K PA3ANYHbBIM KNaccam.

MpupoaHble WCTOYHUKM yrnesBogopodoB. [pupoaHblA ras3 M nonyTHble HedTAHble rasbl. Hedtb u eé
npoucxoxaerue. Cnocobbl NnepepaboTkM HedTU: NEPEroHKa, KPEKUHT (TEPMUYECKUI, KaTaJIMTUYECKMIA), MUPONS.
MpoayKTbl nepepaboTkn HedpTU, UX NPUMEHEHNE B NPOMbBILLIEHHOCTU U B BbITy. KaMeHHbIM Yrosib 1 NpoayKTbl ero
nepepaboTku.

JKCcnepuMeHTaNbHble MEeTOAbI M3yYeHWUA BELLeCTB M UX NPeBpaLLeHnii: 03HakoMaeHne ¢ obpasuamm naacTmace,
Kay4yKoB W pe3uHbl, Koanekumm «HedTb» M «Yroib», MOAENMPOBAHME MOJIEKYN YrN1eBOA0POA0B M
rafioreHonpPoM3BOAHbIX, NPOBEAEHME NMPAKTUUECKON PaboTbl: NOAYYEHUE STUAEHA U U3yYeHMe ero CBOICTB.

PacuétHble 3agaun. BbluncneHna no ypaBHEHUIO XMMMYECKOW peakumumn (Maccbl, 06bEMa, KONNYECTBa UCXOAHOTO
BELLECTBa MM NPOAYKTa PeaKkumm no U3BECTHbIM Macce, 06bEMY, KOMUYECTBY OAHOMO M3 UCXOAHbIX BELLECTB Mn
NPOAYKTOB peaKkuum).

Kucnopoacoaep:kawme opraHuieckue coeguHeHus

MpenenbHble 0L4HOATOMHbIE CNMPTbI. MeTaHON U 3TaHOA: CTpoeHMe, GU3NYECKME N XMMUYECKME CBOMCTBA (peakuum
C aKTMBHbIMM MeTa/slaMM, Tra/foreHoBOAOPOAAMM, TFOPEHUE), NpuUMmeHeHWe. BoaopoaHble CBA3UM  Mexay
MONEKYIaMM CNUPTOB. [JeicTB1E METaHO/1a U 3TaHO/1a Ha OpraHU3Mm YesloBeKa.

MHOroaToMHble CrMPTbl. ITUAEHINKOAb W T[INLEPUH: CTpoeHue, ¢U3MYEeCKMe U XMMUYECKMe CBOWCTBa
(B3aMmopeiicTBre CO WENOUYHBbIMU MeTaNNaMu, KayecTBeHHaA peakuma Ha MHOroaToOMHble cnupTbl). [eicTeue Ha
OpraHusm YyesioBeKa. MprMMeHeHWe FULEPUHA U STUNEHT/IUKONSA.

deHoN: CTpOeHUE MONEKY/bI, PU3NYECKME U XMMUYECKME CBOWCTBA. TOKCMYHOCTL deHona. MpumeHeHre dpeHona
Anbaernabl U KeToHbl. Popmanbaerns, auetanbaerna: ctpoeHne, pusmyeckme M XMMUYEcKMe CBOMCTBA (peakummn
OKMC/IEHWNA Y BOCCTAHOB/IEHWSA, KAYEeCTBEHHbIE PeaKLMm), MoJly4eHne U MTPUMEHEHME.

OAHOOCHOBHbIe NpeaenbHble KapboHOBble KMCAOTbl. MypaBbMHaA M YKCYCHAA KUCAOTbI: CTPOEHUe, Gpusmyeckune u
XMMWUYECKUe CBOMCTBA (CBOMCTBA, 0bLWMe ANa KAacca KMCOT, peakums atepudurKaumm), noayyeHne n npumeHeHme.



CTeapuHOBasA M OJIEMHOBAs KUCNOTbl KaK NpeacTaBUTeNU BbICWUMX KapOOHOBbLIX KMCAOT. Mblaa Kak CO/M BbICLLMX
KapbOHOBbIX KNUCNOT, UX MOtoLLEee aeincTame.

CnoxHble 3dupbl Kak Npon3BogHble KapbOHOBbIX KMCAOT. TMAPOAN3 CNOXKHbIX 3dupoBs. HKupbl. TMAPOAN3 KMPOB.
MpumeHeHWe }KnpoB. Buonornyeckas posb XKUPOB.

Yrnesoabl: cocCTaB, KhnaccuduKaums yrnesogos (MOHO-, AM- W noaucaxapuabl). [oKosa — npocTeirwmnii
MOHOCaxapug: 0COBEHHOCTU CTPOEHMA MOJEKy/bl, GU3NYECKME U XMMUYECKMEe CBOWMCTBa (B3aMmogencteme C
rmgpokcugom megm(ll), okuMcneHMe ammmMayvHbIM PAcTBOPOM OKcuaa cepebpa(l), BoccTaHoBNeHMe, GpoXKeHUe
FNOKO3bl), HAXOXAEeHWe B Npupoge, NPUMeHeHWe, Buonormdeckana posb. PoTocuHTes. PpyKTO3a Kak U3omep
rNOKO3bI.

Kpaxman w uenntonosa Kak npupogHble noavmepbl. CTpoeHMe Kpaxmana W uennonosbl. dusmyeckme u
XMMMYECKME CBOMCTBA Kpaxmana (rmapoans, KauecTBeEHHAA pPeakuma ¢ Mogom).

dKcnepyMMeHTaNbHble MeToAbl M3y4YeHWUA BELLECTB M UX NMpPEeBpPaLLEHMN: NpoBeaeHWe, HabaogeHME N ONUCaHMe
OEMOHCTPALMOHHBIX OMbITOB: FOPEHWE CMMPTOB, KAYeCTBEHHblE PeaKUMM OAHOATOMHbLIX CNUPTOB (OKMUCNEHWE
aTaHona okcugom meaun(ll)), mMHOroaTomHbIX CNMPTOB (B3aMMOAENCTBME TULEPUHA C rngpokeuaom meau(ll)),
anbAervaoB (OKMCNeHne amMMayHbIM PacTBOPOM okcuaa cepebpa(l) u ruapokecnaom mean(ll), B3anmogeicrene
Kpaxmana c Mo4oM), NpoBeAeHNEe NPAKTUYECKON PaboTbl: CBOMCTBA PAacTBOPA YKCYCHOM KMUCAOTLI.

PacuéTtHble 3agaun.

BblYMCNEHUS MO YpPaBHEHUIO XMMWYECKOW peakuuu (maccbl, 06bEMa, KonMyecTBa MCXOLHOrO BeLecTBa WAu
NPOAYKTa Peakuumn Mo M3BECTHbIM Macce, 0OBEMY, KOAMYECTBY OAHOMO M3 UCXOLHbIX BELLECTB WM NPOAYKTOB
peakuuu).

A3oTcoaeprKalme opraHu4eckue coeguHeHus.

AMMHOKUNCNOTbI KaK aMd)OTeprle opraHn4yecKkne coeamHeHuA. dusnyeckme n XmMmmyecknue CBOMCTBa aMMUHOKUCIOT
(Ha npumepe ranumHa). Bruonoruyeckoe saHayeHMe amMHOKMCAOT. MenTuasbl.

Benkn Kak npupogHble BbICOKOMOJIEKYASIpPHblE coeguHeHus. epBMYHas, BTOPUYHAA W TPeTMYHas CTPYKTypa
6enKoB. XMmmyeckne cBoicTBa 6eNKOB: rMAP0AN3, AeHaTypaLma, KaUeCTBEHHbIe peakunn Ha Benku.
JKCnepMMeHTaZlbHble MeTOAbl M3y4YeHuWa BewecTB W UX MpeBpaweHuit: HabawogeHne U onucaHue
OEMOHCTPALMOHHbIX ONbITOB: AeHaTypauna 6enKoB NpPW HarpeBaHWM, LIBETHbIE peaKkLMm OeKoB.

BbICOKOMONEKYyNAPHbIe COeaUHEHUA

OCHOBHbIE MNOHATUA XMMUU BbICOKOMOEKYAAPHBIX COEAUHEHUIA: MOHOMEP, NOMMEP, CTPYKTYPHOE 3BEHO, CTENEHb
NoAMMEPU3aLMK, CPEAHANR MONEKYNAPHan macca. OCHOBHbIE METOAb! CUHTE3a BbICOKOMONEKYAAPHbIX COEAUHEHMI
— NoAnMMepu3aLmMa U NONKOHAeHcauma

JKcnepuMeHTaNbHbIE METOAbI N3YUYEeHUA BELLECTB U MX NPEBPALLEHWNI: O3HAKOMAEHMEe C 06pasLLamMmM NPUPOAHbIX U
MCKYCCTBEHHBIX BOJIOKOH, MNAaCTMacC, Kay4yKoB.

MexxnpeameTHble CBA3M.

Peannsauma mexnpenmeTHbIX CBA3EN MPU U3YYEHUM opraHMyeckon xmmum B 10 Knacce ocyLlecTBAseTcs yepes
NCNO/Ib30BaHME KaK OBOLWMX eCTeCTBEHHO-HAy4HbIX MOHATMNA, TaK W MOHATUN, ABAAIOWMXCA CUCTEMHbIMU ANS
OTAEeNbHbIX NPeAMETOB eCTECTBEHHO-HAaYYHOro LKA,

ObLwme ecTeCcTBEHHO-HayyHble MOHATMA: ABAEHWE, Hay4YHbI aKT, rMNoTesa, 3aKOH, TeopusA, aHa/u3, CUHTES3,
KnaccuduKaums, nepnogmMuHocTb, HabaogeHue, UsmepeHne, IKCNePUMEHT, MOAENIMPOBaHME.

dur3mKa: maTepun, sHepPrus, Macca, aTom, 3/IeKTPOH, MOJIEKY/1a, SHEePreTUYeCcKUii YpOoBEHb, BELLLECTBO, Te0, 06BbEM,
arperaTtHoOe COCTOsIHME BeLLeCcTBa, GM3MUYECKNe BEANUYNHDBI U egUHULBI UX U3MEPEHUA.

Buonorua: knetka, opraHusm, 6uocdepa, obmeH BewecTs B opraHM3ame, GOTOCUHTE3, BMONOIMYECKM aKTUBHbIE
BellecTsa (6esku, yrnesoapl, Xupbl, GepmeHThbI).

leorpadua: mmHepanbl, FOpHbIe NOPOAbl, NOAE3HbIE MCKONAEMbIE, TONJNBO, PECYPCbI.



TexHonormaA: nuuwesble NPOAYKTbl, OCHOBbl PAUMOHANIBHOIO MUTAHMA, MOIKOLWLME CpeacTBa, JIeKapCTBEHHble M
KOCMETUYECKHME NpenapaTtbl, maTephasabl U3 UCKYCCTBEHHbIX N CUHTETUYECKUX BOJTIOKOH.

11 KNACC  OBLAA N HEOPTAHUYECKAA XMMWA

TeopeTuueckme 0CHOBbI XUMUU

XvmMyecknin asnemeHT. Atom. Aapo aTtoma, M30TOMbl. DEKTPOHHAA 0060104YKa. IHepreTMyYeckne YpPOBHM,
noaypoBHU. ATOMHble 0pbuTanu, s-, p-, d- anemeHTbl. OCO6EHHOCTM pacnpeneneHns 3N1eKTPOHOB No opbuTanam B
aTOMaXx 3/1IEMEHTOB NepPBbIX YETbIPEX NEPMOA0B. INEKTPOHHAA KOHPUIYpaLMA aTOMOB.

Mepunoamyecknin 3akoH U [lepuoamyeckan cucTema XMMUYECKUX 3nemeHTtoB [. WU. MeHgeneeBa. CBfsb
nepuoamMyYeckoro 3akoHa u Meprnoanyeckon CUCTEMbI XMMUYECKUX anemeHToB . U. MeHaeneesa ¢ cCOBpeEMEHHOM
TEOPUEN CTPOEHUSs aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMWYECKMX 3/1EMEHTOB U 0BpasyemMbix MMM
NPOCTbIX U CNOXKHbIX BELW,ECTB MO rpynnam 1 nepnogam. 3Ha4eHne Nepmoan4eckoro 3akoHa B pa3BUTUM HayKu.
CTpoeHue BewecTBa. XMMMYECKas CBA3b. Buabl XxMmuuyeckol cBA3W (KOBaseHTHasA HemnonspHas W nonsapHas,
WOHHaA, MeTanauyeckas). MexaHu3ambl 06pa3oBaHMA KOBANEHTHOW XMMMYECKOWN cBA3M (0BMEHHbI U [OHOPHO-
aKkuenTopHbIi). BogopoaHan cBA3b. BaseHTHOCTb. d1EKTPOOTPULATENBHOCTb. CTeneHb OKUCEHUA. MOHbI: KaTUOHbI
N aHUOHBbI.

BelectBa MONEKYNAPHOTO W HEMONEKYNAPHOTO CTPOEHUA. 3aKOH MNOCTOAHCTBA COCTaBa BellecTsa. Twunbl
KPUCTaNINYECKUX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLECTB OT TUNA KPUCTAN/IMYECKON PELLETKM.

MoHATUE 0 AnCNepPCHbIX cucTtemax. MCTUHHbIE M KonnongHble pacTBopbl. MaccoBasa A0NA BelLecTBa B pacTBOpPE.
Knaccudumkauma HeopraHMYecKux coeauHeHuid. HomeHKknatypa HeopraHu4Yeckux BewiecTB. [eHeTM4YecKasa cBA3b
HeopraHMYeCcKMX BELLECTB, NPUHAANEKALWMX K Pa3/IMYHBbIM KNaccam.

Xvmmnyeckasa peakums. KnaccudumKauma XMMUYECKUX peaKkunini B HEOPraHMYecKon M OpraHMYeckom XMmuu. 3aKoH
COXpPaHEeHMA MACCbl BELLECTB, 3aKOH COXPAHEHUA 1 NPEBPALLEHUA SHEPTUM NPU XUMUYECKUX PeaKLUAX.

CKopocCTb peaKkumn, eé 3aBMCMMOCTb OT pasnyHbIX PakTopoB. ObpaTMbie peakuMn. XMMUYECKOEe paBHOBECME.
daKTOpbI, BAMAIOLLME HA COCTOAHME XMMMYECKOro paBHoBecuA. MpuHumn Jle LaTtenve.

dneKkTpoanUTMYECKas guccoumauma. CunbHble U cnabble anekTpoanTbl. Cpena BOAHbLIX PacTBOPOB BELLECTB: KMCas,
HelTpanbHas, WeNoYHas.

OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE PEAKLINU.

dKcnepuMMeHTaNbHble MeToAbl M3YYeHUA BELLEeCTB U UX NpeBpaLleHnin: AeMOoHCTpauuns Tabauy, «Meproguyeckas
cMcTemMa  XMMMYeckux anemeHtos [. U. MeHgeneea», W3yvyeHME MOLENEN KPUCTANIIMYECKUX PELUETOK,
HabnoaeHue

M ONuCaHWe AEeMOHCTPALMOHHbIX M NabopaTopHbIX OMNbITOB (pa3noXeHue nepokcuaa BoAopoda B NPUCYTCTBUM
KaTanu3atopa, onpeaeneHne cpenbl PacTBOPOB BELLECTB C MOMOLLBID YHUBEPCA/NbHOIO MHAMKATOPA, peakuum
MOHHOro obmeHa), NpoBeAeHMe NPaKTUYecKon paboTbl «BanAHME pasnUYHbIX GaKTOPOB Ha CKOPOCTb XMMUYECKOM
peakummn».

PacuéTtHble 3agaun.

PacuéTbl MO YypaBHEHUAM XMMUYECKUX PeaKkuuMil, B TOM uUMCIe TePMOXMMUYECKMEe PacyéTbl, PacyéTbl C
MCNO/Ib30BaHMEM MOHATUA «MaccoBan A0/1A BELLLeCcTBay.

HeopraHuuyeckaa xumumsa

Hemetannbl. MonoxeHne HemeTannoB B MNepuoguyeckon cucteme xmummndyeckux anemeHtos . N. MeHaeneesa u
0cobeHHOCTN CTpoeHMA aTomoB. Pu3Myeckne CBOMCTBA HemeTannoB. ANNOTPONUA HemeTannoB (Ha npumepe
Kucnopoga, cepbl, dochopa v yrneposa).

XMMMUYECKME CBOICTBA BarKHEWLLMX HEMETaNoB (ranoreHoB, cepbl, a3oTa, ¢ochopa, yrnepoaa m KPemHus) u nx
coeaMHEHNIN (OKCMA0B, KUCN0POACOAEPHKALLUX KUC/IOT, BOAOPOAHbBIX COeAMHEHMUIA).

MpuMeHeHWe BaXKHENLLUMX HEMETANINIOB U UX COEANHEHU.



MeTannbl. lNonoxeHne metannos B [lepuoguyeckon cucteme XuUmMU4Yeckux asnemeHtos [. WU. MeHpeneesa.
OcOob6EHHOCTN CTPOEHUA 3NEKTPOHHbIX 060n04eK aTomoB meTannos. Ob6lwme ¢U3MYECKMEe CBOMCTBA METAN/IOB.
CnnaBbl METANNOB. DNEKTPOXUMUYECKUI PAS, HaNpPAXKEHUN MeTaNN0B.

XMMMYECKME CBOMCTBA BaXKHENLLMX METANOB (HAaTPUIA, Kanuii, KanbLumii, MarHUin, anlOMUHUIA, LMHK, XPOM, XKeneso,
Meapb) U UX COeAUHEHUNA.

O6uwue cnocobbl nonydeHna metannos. MpumeHeHUe MeTanNoB B HbiTy U TEXHUKE.

JKcnepMMeHTanbHble METoAbl U3YUEeHUA BEL,eCTB U MX NpEeBpPaLLEeHU: U3ydeHue Koanekuuu «MeTannbl U
cnnasbl», 060pasUOB HEMEeTaNNoB, peleHne SKCMepMMEeHTasibHbIX 3adad, HabnogeHve UM onucaHue
OEMOHCTPaLMOHHbIX U NabopaTopHbIX OMNbITOB (B3anMMoAeNCTBME TMAPOKCUAA aNlOMUHMA C PacTBOPamMMU KUCAOT U
LenoYei, KayecTBeHHble peakL M Ha KaTUOHbI MeTaNnoB).

PacuéTHble 3apgaun.

PacuéTbl macchl BelllecTBa UM ob6bEMa rasos Nno M3BECTHOMY KOJIMYECTBY BelllecTBa, Macce UamM o6bémy oaHOro us
YYacCTBYIOLWMX B Peakumn BeLLecTs, pacyétbl macchbl (06bEma, KoAM4yecTBa BellecTBa) NPOAYKTOB peakuuu, ecau
O/IHO U3 BELLECTB UMEET NPUMECH.

XvUMuA U KU3Hb

Posb xumun B obecneyeHMn 3KOIOFMYECKOM, SHEPreTUYECKON M NULLEBON 6e30MacHOCTU, PasBUTUM MeaULMNHDI.
MoHATME O Hay4YHbIX METOAAaX NO3HAHMA BELLLECTB U XMMUYECKUX PEAKLMUN.

MpeacTaBneHnn 06 06LWMX HaYYHbIX MPUHLMMNAX NPOMbIWAEHHOIO NONYYEHUS BAaXKHENLLMX BELLECTB.

YenoBeK B MMpe BELLECTB U MaTeEPMA/IOB: BaXKHENLLNE CTPOUTEIbHbIE MATEPUAbl, KOHCTPYKLMOHHbIE MaTepuansl,
KpacKkK, CTeK/Io, KepamMuKa, maTepuasnbl ONA 3/MEKTPOHUKW, HaHOMaTepuanbl, OpraHnMYeckme M MUHepasbHble
ynobpeHus.

Xvmua 1 300pOBbe 4YenoBeKa: MpaBwuia WMCMNOMb30BAHUA JIEKAPCTBEHHbIX NpenapaTos, npasuna 6e3onacHoro
MCNONIb30BaHWUA NpenapaTos ObITOBON XMMUK

B NOBCEAHEBHOM KU3HM.

MexnpeameTtHble CBA3WU.

Peanusauma mexnpegMmeTHbIX CBfzeM Npu  uM3ydeHum obwei M HeopraHudyeckoh xummm B 11 Knacce
OCYLLECTB/IAETCA Yepes MCNO/Ib30BaHME KaK OBOLWMX eCTeCTBEHHO-Hay4YHbIX MOHATUI, TaK U MOHATUIA, ABAAIOLWMXCA
CUCTEMHBIMW ANA OTAE/bHbIX NPEeAMETOB eCTECTBEHHO-HAYYHOrO LMKAa.

Ob6Lwme ecTecTBEHHO-HAy4YHble NOHATUA: HAy4YHbI GaKT, rMNOTe3a, 3aKOH, TEOPUA, aHA/IM3, CUHTE3, KnaccudurKaums,
NepuoaMYHOCTb, HabaloaeHMe, SKCNEePUMEHT, MOAENINPOBaHME, USMEPEHWE, ABNEHWE.

®u3nka: matepua, IHePrua, Macca, aTom, 3/IeKTPOH, NPOTOH, HEATPOH, UOH, MU30TON, PAaLMOAKTUBHOCTb, MONEKYA,
SHepreTMYecKkUin ypoBeHb, BELLECTBO, TeNo, 06BbEM, arperaTtHoe COCTOSHME BeLLecTBa, pU3MYecKMe BEUYUHDBI U
€aUNHULbI UX U3MEPEHMSA, CKOPOCTb.

Buonorua: KneTka, opraHU3m, sKocucTema, bruochepa, Makpo- U1 MUKPOIEMEHTbI, BUTaMUHbI, 0OOMeH BelLecTs B
opraHusme.

leorpadua: MrMHepanbl, FOPHbIE NOPOAbI, MONE3HbIE UCKOMAEMble, TOMUBO, PECYPCDI.

TexHoNnornA: XUMMYecKaa MNPOMbILIEHHOCTb, MEeTaANyprua, NPOU3BOACTBO  CTPOMTE/IbHbIX  MaTepuasnos,
CEe/IbCKOX03AUCTBEHHOE MPOM3BOACTBO, MNULLEBAA MPOMBbIWIEHHOCTb, (apMaLeBTUYecKaas MNPOMbIWAEHHOCTb,
NPOM3BOACTBO KOCMETUYECKUX MpPEenapaTos, MPOM3BOACTBO KOHCTPYKUMOHHbBIX MaTepuanoB, 3NEKTPOHHas
NPOMbILAEHHOCTb, HAHOTEXHO/IOTUMU.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA MPOTPAMMbI MO XUMUN HA BA3OBOM YPOBHE CPEAHEIO
OBLLErO OBPA3OBAHUA



JIMMHOCTHDIE PE3Y/IbTATbI

®roC COO ycraHaB/nMBaeT TpeboBaHWA K pes3ysibTaTaM OCBOEHMA obyyaloWmMmMca Nporpamm cpegHero obuiero
06pa3oBaHUsA (IMYHOCTHBIM, MeTanpPeaMEeTHbIM U NpeaMEeTHbIM). Hay4yHO-MeToaMYEeCKON OCHOBOW A/1A pa3paboTKu
NAaHMPYEMbIX pPe3y/abTaTOB OCBOEHMA Nporpamm cpegHero obuwero o06pasoBaHUA  ABAAETCA CUCTEMHO-
OeATeNbHOCTHbIM Noaxoa,

B cooTBeTCcTBMM C CUCTEMHO-AEATE/IbHOCTHBIM MOAXOAOM B CTPYKTYpe JIMYHOCTHbIX pe3ynbTaTOB OCBOEHWUA
npeameta «XMmua» Ha ypoBHe cpeaHero obwero o6pasoBaHuA BblaeeHbI CleaytoLme CoOCTaBaAoLWmeE:
0CO3HaHMEe OOYy4YalWMMMNCA POCCUMCKON TParKAAHCKOM MAEHTUYHOCTM — TOTOBHOCTM K CaMOpPasBUTUIO,
CaMOCTOATE/IHOCTM U CaMooNpeaeieHuto;

Ha/iMyMe MOTUBALMM K 0BYYEHWIO;

uefieHanpaB/iieHHOe Pa3BUTUE BHYTPEHHUX YOEKAEHWIA TINYHOCTU Ha OCHOBE K/IHOYEBbIX LLEHHOCTEN U UCTOPUYECKUX
Tpaauumin 6a30BOM HAYKM XMMUUK;

FOTOBHOCTb M CNOCOBHOCTb 06Y4YaKOLWMXCA PYKOBOACTBOBATLCA B CBOEW AEeATENIbHOCTU LEHHOCTHO-CMbIC/IOBbIMMU
YCTaHOBKaMM, NPUCYLMMM LLeSIOCTHOM CUCTEME XMMMWYECKOTO 0b6pa3oBaHus;

Hann4yMe NPaABOCO3HAHWUA SKOOTMYECKON KYAbTYPbl U CNOCOOHOCTU CTaBUTb LLEAN U CTPOUTL KU3HEHHbIE MaHbI.
JInyHOCTHbIE pe3ynbTaTbl OCBOEHWUS MpeameTa «XMMMA» [OCTUFAOTCA B eAMHCTBE y4ebHOM M BOCMMTATE/NIbHOM
OEeATeNbHOCTU B COOTBETCTBUM C F'YMAHUCTUYECKUMM, COLMOKY/IBTYPHBIMU, AYXOBHO-HPABCTBEHHbLIMU LEHHOCTAMM
W naeanamm poCCUMCKOro rpakaaHCKoro obLecTsa, NPUHATbIMK B OOLLECTBE HOPMAMM M NPaBMAaMU NOBEAEHUS,
cnocobCTBYOWMMM  MpoLLeccaM  CaMOMO3HAHWA, CaMOPa3BUTUA W HPABCTBEHHOTNO CTAaHOBNEHWA JINYHOCTU
obyuatowwmxcs.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NpeameTa «XMMUS» OTpaXKatoT cGOPMUPOBAHHOCTb OMbITa NO3HaBaTE/IbHOM U
NPaKTUYeCKOM AeATeNbHOCTM 0OYy4YaloWMXCA MO peannsaumm NPUHATbIX B obliecTBe LLEHHOCTeR, B TOM 4yucie B
YyacTu:

1) epaxcdaHcKo20 80CMUMAHUA:

0CO3HaHUA 06YYaOLMMNCA CBOUX KOHCTUTYLIMOHHbIX Npas 1 0683aHHOCTEN, YBaXKeHUA K 3aKOHY U NPaBonopaaKY;
NpeAcTaBNEHNA O COLMANbHbIX HOPMaX M NPaBUIaX MEXJNYHOCTHbIX OTHOLLIEHWUI B KOJINEKTUBE;

rOTOBHOCTM K COBMECTHOW TBOPYECKON AEeATEe/IbHOCTU NPWU CO34aHUM y4ebHbIX NPOEKTOB, PeeHUM y4ebHbIX U
no3HaBaTeNbHbIX 33434, BbIMOAHEHUN XMMUYECKNX SKCNEPUMEHTOB;

CNOCOBHOCTM MOHMMATb M MPUHMMATb MOTUBbI, HAMEPEHWA, JIOTUKY U apryMeHTbl APYTUMX NPU aHanu3e pPasndHbIX
BUAOB y4ebHOM AeATeIbHOCTY;

2) nampuomu4eckKkoco 80CNMUMAHuUA:

LEHHOCTHOIO OTHOLWEHNA K UCTOPUYECKOMY U HAYYHOMY Hacneaguto OTeYyeCcTBEHHOM XUMWu;

yBaXeHnA K npoueccy Ttsop4yectsa B obnactu TEOPUN U NPAKTUYECKOTIO NPpUMeHeHNA XMMNUKU, OCO3HAHUNA TOro, 4YTO
AOCTUXEHNA HAYKU €CTb pe3yabTaT LOJUTEJIbHbIX Ha6ﬂIOAeHMI7I, KPONOT/IMBbIX 3KCNEPUMEHTA/IbHbIX MOWUCKOB,
NOCTOAHHOIO TpyAa y‘-IéHbIX N NPaKTUKOB,

MHTEpPEeCa M MNO3HaBaTEJ/IbHbIX MOTUBOB B MNOJAYyYeHUU U nocneagyrowlem aHanunise MHd)OpMaLI,MM O nepepnosbiX
AOCTUNKEHUAX COBpEMEHHOﬁ OTeYyeCcTBEHHOM XUMWUu;

3) dyx08HO-HPABCMBEHHO20 8OCMUMUAHUA:

HPaBCTBEHHOIO CO3HaHWsA, 3STUYECKOTO NOBEAEHUS;

CNOCOBHOCTM OLLEHUBATbL CUTYaLLMM, CBA3AHHbIE C XMMUYECKUMW ABNEHUAMM,

N NPUHMMATb OCO3HAHHbIE peLleHnn, OPUEHTUPYACL Ha MOPaibHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;



rOTOBHOCTU OLLeHMBATb CBOE noBegeHuMe U MOCTYMKKM CBOMUX TOBapMU.LEVI c I'IO3VILI,VII\;I HPaBCTBEHHbLIX U MPaBOBbIX
HOPM 1 OCO3HaHUE ﬂOCﬂe,ﬂ,CTBMﬁ 3TUX NOCTYNKOB;

4) hopmuposaHus Kynemypsl 300p08bA:

NOHMUMaHUA LLeHHOCTeN 340Pp0BOro U 6esonacHoro obpasa *KMU3HM, HEOBXOAUMOCTN OTBETCTBEHHOMO OTHOLLEHUSA K
cobcTBeHHOMY GU3NYECKOMY U NMCUXMYECKOMY 340POBbIO;

cobnogeHns npasun b6esonacHoro obpalleHua C BelecTBamu B ObITy, NMOBCEAHEBHOW KU3HM U B TPYAOBOM
AeATeNbHOCTY;

NOHUMAHMA LEHHOCTU NPaBWU WMHAWBUMAYANbHOTO W KOJJIEKTMBHOrO 6€30MacHOro MoBeAeHUs B CUTyauMsX,
YrPOXKatoLWMX 340PO0BbI0 U KU3HW Ntoael;

0CO3HaHUA NOCNeACTBUA U HEMPUATUA BPeaHbIX NPUBbIYEK (YNoTpebaeHMA afIkorons, HapKOTUKOB, KYpeHus);

5) mpydosozo socnumaHus:

KOMMYHMKATUBHOM KOMMNETEHTHOCTM B Yy4yebHO-UCCNefoBaTe/IbCKON AeATeNIbHOCTH, OOLWECTBEHHO MNONE3HOM,
TBOPYECKOW U APYrvX BUAAX AeATe/NbHOCTH;

YCTaHOBKM Ha aKTMBHOE y4acTue B PeLleHUN NPaKTUYECKMX 33434 COLLMAIbHON HANPaBAEHHOCTM (B pamMKax CBOEro
Knacca, WKosbl);

MHTEepeca K MPaKTUYECKOMY W3yyeHuio npodeccuii pas/IMyHOro poaa, B TOM YMC/Ie Ha OCHOBE NMPUMEHEeHUn
NPeAMETHbIX 3HaHUI N0 XMMUW;

YBAXKEHUA K TPYAY, NOAAM TpyAa U pesynbTaTaM TPYAOBOWN AeATENbHOCTY;

rOTOBHOCTM K OCO3HaHHOMY BblOOpY WHAMBWUAYA/IbHOW TpaeKkTopuu obpasoBaHus, byayuweln npodeccun wu
peanusaumm coBCTBEHHbIX YKMU3HEHHbIX MJAAHOB C YYETOM JIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XMMUMU,
NHTepecoB U NoTpebHocTen 0bLLecTBa;

6) aK0s102UYECKO020 BOCMTUMAHUA:

3KOJIOMMYECKM LLeNecoobpasHOro OTHOLWEHMSA K NPUPOAE, KaK UCTOYHMKY CYLLLECTBOBAHUSA XU3HU HA 3eme;
NOHUMaHMA rNo6aNbHOIo XapakTepa 3KONOrMUYECKUX NPobaem, BAUAHUA SKOHOMUYECKMX MPOLLECCOB Ha COCTOAHUE
NPUPOAHON U COUMaNbHOM cpeabl;

0CO3HaHMA HeobXoAMMOCTM MCMOMb30BaHUA AOCTUKEHUN XUMUM ANA peleHna BOMPOCOB PaLMOHANbHOIO
NPUPOLONO/Ib30BaAHUS;

aKTUBHOIO HEMpUATUA LENCTBUIN, NMPUHOCALLUX Bpes OKpy:Katowen NpupoaHou cpeae, YMeHMA NporHo3MpoBaThb
HebaronpuATHbIE 3KOIOrMYEeCKMeE NOCAeaCTBUA NPeanpPUHMMaeMbIX AeNCTBUIA M NpeaoTBpaLLaTh 1X;

HaMYMA Pa3BUTOrO 3KOJIOTMYECKOTO MbILWIEHUA, SKONOTUUYECKOW KyNbTypbl, OMbITa AEATE/NIbHOCTU SKONOTMYECKOM
HanpaB/IEHHOCTU, YMEHMA PYKOBOACTBOBATbCA MMW B MO3HABaTe/IbHOM, KOMMYHMKATUBHOW W cOLManbHOM
npaKTUKe, CNOCOBHOCTU M YMEHMA aKTMBHO NPOTMBOCTOATb MAE00rMM Xemodobuu;

7) yeHHocmu Hay4HO20 MO3HAHUA:

cHOPMMPOBAHHOCTM  MMPOBO33PEHUA, COOTBETCTBYIOLLIErO COBPEMEHHOMY YPOBHIO Pa3BUTUA  Haykm M
06LecTBEHHOM NPaKTUKY;

NOHUMaHUA cneuMdUKU XMMUK KaK HayKW, OCO3HaHMA e€ poan B GOPMUPOBAHUM PaLMOHANIbHOIO Hay4yHOro
MbILLNEHNA, CO3AaHUM LLE/IOCTHOTO NpeAcTaBaeHUA 06 OKpyXKaloLLemM MUPE Kak O eAMHCTBE NPUpPoabl U YenoBeKa,
B MO3HaHWKN NPUPOAHbIX 3aKOHOMEPHOCTEN 1 peleHnn NPobaem CoXpaHeHUs NPUPOAHOro PpaBHOBECUS;
ybexaéHHOCTM B 0COBOM 3HAUMMOCTM XUMUU AN COBPEMEHHOW UMBUAM3ALMU: B €€ TyMaHMUCTUYECKOM
HanpaB/fIeHHOCTU U Ba)KHOW POAN B CO34aHUM HOBOWN 6a3bl MaTepuanbHOM KyabTypbl, peweHun rnobasnbHbixX
npobiem ycTOMYMBOro pasBUTUA YeNoBeyecTBa — CbIPbEBOW, 3SHEPreTMYecKoi, MULLEBOM U 3KOJIOrMYecKown
6e30nacHOCTM, B Pa3BUTUN MeAMLMHbI, obecnedyeHnn yCA0BMIN YCMELHOro TPyAa M 3KOA0rMYecKU KOMPOPTHOM
MU3HU Kaxaoro yneHa obLlecTsa;



€CTeCTBEHHO-Hay4YHOM rPaMOTHOCTM: NOHMMAaHUA CYLWHOCTU METOA0B MO3HAHMA, UCMO/b3yeMbIX B eCTeCTBEHHbIX
HayKax, CnocoBbHOCTM MCNO/Ib30BaTh MOJyYaemble 3HAHMA AN aHA/NM3a U OBBbACHEHUS ABNEHWUIA OKPY)KatoWero
MUpPa U NPOUCXOAALWMX B HEM M3MEHEHMMN, YMeHUA AenaTb 0B6OCHOBaHHbIE 3aK/OYEHWA HA OCHOBE Hay4HbIX
$AKTOB M MMeoWUXCA AaHHbIX C LENbIO NOYYEeHUS SOCTOBEPHbIX BbIBOLOB;

CNOCOBHOCTM CaMOCTOATE/IbHO UCMO/Ib30BaTb XMMMUYECKME 3HAHUA O/1A pelleHns Npobaem B peasbHbIX Y KU3HEHHbIX
CUTyaumax;

MHTEepeca K MO3HaHWIO U NCCef0BaTeIbCKOM AeATeNbHOCTY;

FOTOBHOCTM M CNOCOBHOCTU K HEenpepbiBHOMY 06pa3oBaHUI0 M CaMo06Pa30BaHUIO, K aKTUBHOMY MOJIy4YEeHMIO HOBbIX
3HAHWUI NO XMMWUW B COOTBETCTBUM C }KU3HEHHbIMMW NOTPeBbHOCTAMY;

MHTepeca K 0COBEHHOCTAM TPyAa B Pas/INYHbIX chepax NpopeccMoHanbHOM AeATENbHOCTY.

METANPEAMETHbDIE PE3Y/IbTATDI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMA YyyebHOro npegmeta «XMMUA» Ha YpOBHe cpegHero obuero
0b6pas3oBaHMA BKIOYALOT:

3Hauumble 418 GOPMMPOBAHUSA MWUPOBO33PEHUA OOYYAIOLWMXCA MEXOUCLUNANHAPHbBIE (MeXNnpeaMeTHbIe)
0bLIEeHayYHble MOHATUA, OTPAXKAMOLME LEOCTHOCTb HAYYHOM KapTUHbI MUPa U crneunduKky MeToAoB MO3HaHWUS,
MCMO/Ib3YeMbIX B ECTECTBEHHbIX HAayKax (MaTepus, BELLECTBO, SHEPTUSA, ABJEHME, NMPOLLECC, CUCTEMA, HayUHbIM aKT,
MPUHLMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUA, UCCea0BaHWe, HabloAeHWE, N3MEPEHWE, SKCMEPUMEHT U
Apyrue);

yHUBEpCa/bHble yyebHble aelcTBUA (No3HaBaTesIbHble, KOMMYHWKaTUBHbIE, peryiaTusHblie), obecneumsatoLime
dopmupoBaHue GyHKUNOHANBbHOM FPaMOTHOCTM U COLMANIbHON KOMNETEHLLMM 06YYatoLNXCA;

CNOCOBHOCTb OOYYAIOWMXCA MCMNOJIb30BATh OCBOEHHbIE MEKAUCLUUMNINHAPHDBIE, MUPOBO33PEHYECKME 3HAHUA U
YHMBepcanbHble y4ebHble 4eNCTBMA B NO3HABATE/IbHOW M COLMANbHOM NPAKTUKeE.

MeTanpeameTHble pe3yabTaTbl  OTPaXkaloT OBMAfeHWEe YHUBEPCANbHbIMU  yYeBHbIMM  MO3HABATE/IbHbIMMY,
KOMMYHUKATUBHbIMU U PETrYNTATUBHbBIMMU AGVICTBMHMM.

OsnapeHue YHuUuBepcCaZibHbiIMU y‘-lesHbIMM no3HaBaTe/ibHbIMU AEECTBMHMMZ

1) 6a308ble 02udeckue oelicmsus:

CaMOCTOATENbHO GOPMYNUPOBATL U aKTyann3MpoBaTb Npobaiemy, BCECTOPOHHe eé€ paccMmaTpuBaTh;

onpeaensatb LUeNM AeATeNbHOCTW, 3afaBas MNapameTpbl U KPUTEPUM UX LOCTUMKEHWUS, COOTHOCUTbL pPe3yabTaThbl
OeATeNIbHOCTU C MOCTaBAEHHbIMU LeNaMu;

MCMONb30BaTb MNPV OCBOEHUW 3HaHUIN MPUEMbBI NOTMHECKOrO MbILLIEHUA — BbIAENATb XapaKTepHble MPU3HaKK
NOHATUIA U yCTaHaBANBATb UX B3aMMOCBA3b, MCNO/b30BaTb COOTBETCTBYIOLLME NOHATUA AN1A 06BbACHEHUA OTAENbHbIX
$aKTOB U ABNEHUIA;

BbIBMPaTb OCHOBAHMA U KPUTEPUM ANA KnaccudUKaL MU BELLECTB U XMMUYECKUX PeaKLmii;

YyCTaHaBAMBATb MPUUYNHHO-CNEACTBEHHbIE CBA3M MEXAY U3yYaeMbIMU ABEHUAMU;

CTPOUTb NOTUYECKUE pacCyXAeHus (MHOAYKTUBHbIE, AeAYKTUBHbIE, MO aHajorMu), BbIBAATbL 3aKOHOMEPHOCTU U
NPOTUBOPEUUA B pacCMaTpMBaeMblix ABNEHNAX, GOPMYIMPOBATb BbIBOAbI U 3aKNOUEHUS;

NPUMEHATb B MpoLecce MO3HaHUA, WCNOoNb3yemMble B XMMWUM CUMBOJSIMYECKME (3HAKOBble) Moaenw,
npeobpa3oBbiBaTb MOAE/IbHbIE MPeacTaBAeHUA — XUMUYECKUIA 3HaK (CMMBOA) 31eMeHTa, Xumudeckaa dopmyna,
ypaBHEHUE XMMUYECKOW peakummn — Npu peLleHnmn yuyebHbIX No3HaBaTe/IbHbIX W MPaKTUYECKMX 3a4ad, NPUMEHATb
Ha3BaHHble MoJe/lbHble NPeACTaBAeHUA AONA BbIABNEHUA XapaKTepHbIX MPM3HAKOB W3yYaeMblX BeELLECTB WU
XUMMUYECKUX PeaKLUid.

2) 6aszosble uccaedosamensckue delicmeus:



BNAfEeTb OCHOBAaMM METOA0B HAyYHOro MNO3HAHMA BELECTB U XMMUYECKUX PeaKLUuiA;

dbopmynmpoBaTb UEAM M 3343a4M  UCCNeAOBAHWMA, WUCMNONb30BaTb MOCTAB/JEHHblE UM CAaMOCTOATENbHO
cboOpMyNMpPOBaAHHbIE BOMPOCbl B KAaYeCTBE MHCTPYMEHTA MO3HaHMA U OCHOBbI Aaa GOPMMPOBAHMA FMMNOTE3bI MO
NpPOBeEpPKe NPaBMUAbHOCTM BbICKa3biBaEMbIX CYKAEHUN;

BNafleTb HaBblKaMW  CaMOCTOATE/NIbHOTO  MIAHMPOBAHMA U MPOBEAEHUA  YYEHWYECKUX  IKCMEPUMEHTOB,
COBEpLUEHCTBOBATb YMeHUA HabnoaaTb 3a X040M MpOLLecca, CaMOCTOATE/IbHO MPOrHO3MPOBaTb €ro pesy/bTar,
dbopmynnpoBaTb 0606LLEHMA U BbIBOAbI OTHOCUTE/IbHO AOCTOBEPHOCTU Pe3yabTaTOB MCCAeA0BaHUA, COCTaBAATb
060CHOBaHHbIV OTYET O NpoaeaHHoM paboTe;

npuobpetaTb OMbIT YYEHUYECKOM MCCAeA0BATENbCKOW M MPOEKTHON AeATeNbHOCTM, NPOABAATb CNOCOBHOCTb U
FOTOBHOCTb K CAaMOCTOSTE/IbHOMY MOWMCKY METOAOB PEeLIEHWMA MPAKTUYECKUX 3aZay, NMPUMEHEHUIO Pa3INYHbIX
MeTOA0B NO3HAHWA.

3) paboma c uHgpopmauueli:

OPMEHTMPOBATbCA B PAa3/IMYHbIX WCTOMHMKAX MHbOpMaLMM (HayyHO-MOMyAApHAsA /uUTepatypa XMMWUYECKOro
cofieprKaHus, cnpaBoYHble nocobus, pecypcbl MHTepHeTa), aHannsnposaTb MHPOPMALMIO Pa3/IUYHbLIX BUOOB U
dopm npeacTaBNeHUs, KPUTUYECKM OLLEHMBATbL €€ AOCTOBEPHOCTb M HEMPOTUBOPEUNUBOCTD;

dopmynmpoBaThb 3anpocbl U MPUMEHSATb Pas3/iMYHbIe METOApbl NPU NoUcKe n otbope MHPopmauum, HeobxoanmMoi
ANs BbINONHEHUA y4ebHbIX 3a4a4 onpeaenéHHOro TMna;

npuobpeTtatb ONbIT UCMO/b30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHONIOTUIA U Pas3INYHbIX MOMCKOBbLIX
cucTem;

CaMOCTOATE/IbHO BbIBUpaATb ONTUMasbHylo Gopmy npeacTaBneHUa UHbOpPmMauUKn (cxembl, rpaduKK, AMarpammel,
TabunLbl, PUCYHKU U Apyrue);

MCNO/Ib30BaTb HAY4YHbIN A3bIK B KayecTBe cpeacTBa nNpu paboTe € XMMUYECKOM WHbopMaLMen: NPUMEHATb
MeXKnpeameTHble (bM3nUYeckne U maTemaTUYECKME) 3HAKU U CUMBObI, Gopmynbl, abbpeBuaTypbl, HOMEHKNATYpPY;
NCNo/1b30BaTb U NPeobpa3oBbiBaTb 3HAKOBO-CUMBO/IMYECKME CPEACTBA HArNAAHOCTH.

OBnageHue yHUBepCaAbHbIMU KOMMYHUKATUBHbIMU A,EeCTBUAMM:

3a/aBaTb BOMPOCHI MO CyLLECcTBY 0b6CyKAaeMon Tembl B Xo4e Ananora

n/MAn  AUCKycCUM, BbICKasbiBaTb uaen, GOpMyINpPOBaTb CBOWM MNPEANIONKEHUA OTHOCUTENIbHO BbIMNOJIHEHUA
npeaaoXxeHHOW 3a4auu;

BbICTYMaTb C Npe3eHTauuel pesy/nbTaTOB MO3HABAaTE/IbHOW AEATENbHOCTU, MOJIYYEHHbIX CAMOCTOATE/bHO WU
COBMECTHO CO CBEPCTHMKAaMW MpPU BbINOJHEHUM XMMUYECKOTO 3KCMEPUMEHTa, MpPaKTUYecKolh paboTbl no
nccnenoBaHNI0 CBOMCTB M3yYaeMbIX BELLLECTB, peann3aumnmn yyebHoro npoekTa U GopmyMpoBaTh BbIBOAbI

no pesynbTaTam MNPOBeAEHHbIX UCC/MeJ0BaHUM MYyTEM COrnacoBaHWMA MNO3UUMIA B xoae obcyxaeHua n obmeHa
MHEHUAMM.

OBnageHne yHMBepCcaibHbIMU PEryaATUBHbIMM AEACTBUAMM

CaMOCTOATE/IbHO MJIaHMPOBaTb W OCYLLECTBAATb CBOK MO3HABaTe/NbHYI AeATe/bHOCTb, onpeaenas eé uenu u
33344, KOHTPOJIMPOBATb U NO Mepe HeobXOAMMOCTU KOPPEKTMPOBATb NpeasiaraemMblil airopUTM AENACTBUIA Npu
BbINO/IHEHUM y4yebHbIX U UCCNeLO0BATENbCKMX 3aAay, BblbMpaTb Hanbonee adpdeKTUBHbIA CNOCO6 MX pelleHns
YYETOM NOJIy4EeHUS HOBbIX 3HAHWUI O BELLECTBAX U XMMUYECKUX peaKLUUsX;

OCYLLECTB/IATb CAMOKOHTPO/1b CBOEM AeATeIbHOCTM Ha OCHOBE CaMOaHanM3a M CaMOOLLEHKN.

MPEOMETHDBIE PE3Y/IBTATbl 10 K/TACC

MpeameTHble pe3ynbTaTbl 0CBOEHUA Kypca «OpraHUYecKkas XMMmUa» OTpakator:

CcPOPMMPOBAHHOCTb NPEACTaBAEHUA O XMMMYECKOW COCTaBAAIOLWEN eCcTeCTBEHHO-Hay4YHOW KapTUHbI MMpa, Poau
XMMWUW B NO3HAHWUM ABAEHUIN NPUPOAbI, B GOPMUPOBAHUN MbILINEHUA N KYAbTYPbl AMYHOCTU, €€ QYHKLMOHANbHOM



rPamoTHOCTU, HEOBXOAMMOW ANA pelleHUA NMPaKTUYECKMX 3a7a4y U 3KONOTMYecKM 06OCHOBAHHOMO OTHOLLEHMUA K
CBOEMY 30POBblO U NPUPOAHON Cpeae;

BNaJeHUEe CUCTEMON XUMMYECKUX 3HaHWI, KOTOopas BK/OYAEeT: OCHOBOMOANarawoline MNOHATUA (XMMUYECKUIA
3/IeMEHT, aTOM, 31eKTPOHHas 060/104YKa aToMa, MOJIEKY/A, BAaJIEHTHOCTb, 3/1EKTPOOTPULATENBHOCTb, XMMUYECKan
CBA3b, CTPYKTypHasa dopmyna (pa3BEpHyTas M COKpaALLEHHAs), MOAb, MOJSIPHAs Macca, MOANAPHbLIA OObEM,
YrnepoaHblit ckeneT, GyHKLMOHAAbHAA TPynna, paauKan, U30Mepusa, U3OMepPbl, FOMOIOTMYECKUIA psg, TOMOJIOrN,
YyrNeBogopoabl, KUCAOPOA W a3oTcoAdeprkallme COeAMHEHUs, MOHOMep, MNoJMMep, CTPYKTypHOe 3BEHO,
BbICOKOMONEKYNSAPHbIE COEAMHEHUS); TEOPUM M 3aKOHbl (TeopuAa CTPOEHUSs OpraHuYeckmux Bewects A. M.
ByTnepoBa, 3aKOH COXpPaHEHWs MacCbl BellecTB); 3aKOHOMEPHOCTM, CUMBONMYECKUI A3bIK  XUMUU;
MWPOBO33PEHYECKMNE 3HAHUSA, JieXKaLLMe B OCHOBE NOHUMAHMUS MPUYUHHOCTU U CUCTEMHOCTU XMMUYECKUX ABNEHWN,
¢daKTONOrNYecKkMe cBedeHMA O CBOWMCTBAX, COCTaBe, MOJly4eHMM W 6Ge30MaCHOM WUCNONAb30BaHUU BaXKHEMLIMX
OpraHNUYeCcKnx BELLECTB B ObITY M NPaKTUYECKOM AeATEeNbHOCTU YEeI0BEKA;

chOPMMPOBAHHOCTb YMEHMUI BbISIBAATb XapaKTepHble MPU3HAKM MOHATMIA, YCTaHaBAMBATb WX B3aMMOCBA3b,
MCNoab30BaTb COOTBETCTBYOWME MOHATUA MPU OMUCAHUM COCTaBa, CTPOEHUSA U MPEBPALLEHUIN OpraHUYECKUX
coefMHeHN;

chOpPMMPOBAHHOCTb YMEHMUIW WCMNONb30BaTb XUMWYECKYID CUMBOJIMKY AN COCTaBAEHUA MOJEKYASPHBbIX U
CTPYKTYPHbIX (pa3BEpPHYTOMN, COKpaLLEHHON) popMyN OpraHMUYECKUX BELLECTB U YPaBHEHUA XMMUYECKMX peakuui,
N3roTaB/AMBaTb MOAENN MONEKY OPraHUYECKUX BELLLECTB A5 UANOCTPALMU UX XMMUYECKOTO U NPOCTPAHCTBEHHOTO
CTpOEHUS;

chOpPMMPOBAHHOCTb YMEHMUI YCTAaHABANBATb NPUHAANEKHOCTb U3YUYEHHbIX OPraHMYECKUX BELLECTB MO UX COCTaBy U
CTPOEHUIO K oOnpeaenéHHOMY Knaccy/rpynne coeavHeHuit (yrnesoaopodpl, KMCNOPOA M a30TcoAepskaliue
COeMHEHNA, BbICOKOMONEKYNSPHbIE COEAMHEHUS), AaBaTb MM Ha3BaHWA MO CUCTEMATUYECKOW HOMEHKANaType
(IUPAC), a Take NpuBOAUTb TPMBMA/bHblE HAa3BaHWUA OTAENbHbIX OPraHUYECKUX BELLEeCTB (3TW/IEH, NPOMWUAEH,
aueTUNeH, 3TUNEHIINKONb, TANLEPUH, deHon, dopmanbaerna, aueTanbaernsg, MypaBbMHas KMCNOTa, YKCyCHas
KMCNOTa, 0/IeMHOBAA KMCNOTa, CTeapUHOBAs KMCNOTa, I10K03a, GPYyKTO3a, Kpaxman, Lennnosa, MuumuH);
CchOPMMPOBAHHOCTb YMEHUA ONpeaenaTb BUAbl XMMUYECKON CBA3U B OPraHMYECKUX COeaMHEHUsAX (oanHapHbie U
KpaTHble);

chOPMMPOBAHHOCTb YMEHMA NPUMEHSATbL MOJIOXKEHUSA TEOPUM CTPOEHUS OpraHUYeckux sellecte A. M. byTneposa
A1 06bACHEHMA 3aBUCMMOCTUN CBOMCTB BELLECTB OT MX COCTABA M CTPOEHMA; 3aKOH COXPaHEeHMA MAcCbl BELLECTB;
chOpPMMPOBAHHOCTb YMEHMI XapaKTepM3oBaTb COCTaB, CTPOEHME, GU3MYECKME U XMMUYECKME CBOMCTBA TUMMUYHbIX
npeacTtaBuTeNiell Pas/IMYHbIX KNAcCOB OPraHMYECKUX BeLWEecTB (MeTaH, 3TaH, 3TWAEH, NPONUAEH, auEeTU/EH,
b6ytagnen-1,3, metunbytaguen-1,3, 6eH30/1, MeTaHO, 3TaHOJ, STUAEHIIMKOAb, FINLEPUH, PeHo, aueTanbaerng,
MypaBbWHasA U YKCYCHasi KUCNOTbI, FIHOKO3a, Kpaxmai, Lensono3a, aMUHOYKCYCHas KUCAOoTa), UAMOCTPUPOBaTh
reEHEeTUYECKYI0 CBA3b MENAY HUMW YPaBHEHUSMM COOTBETCTBYHOLUMX XUMUUYECKMX PeakuMit C UCNOoSb30BaHMEM
CTPYKTYPHbIX dopmyn;

chOPMMPOBAHHOCTb YMEHWUS XapaKTepPM30BaTb WCTOYHUKWU Yr1eBOAOPOAHOrO CbipbsA (HedTb, NMPUPOAHLIN ras,
Yronb), cnocobbl UX NepepaboTKmM 1 NpaKTUYECKoe NPUMEHEHWE NPOAYKTOB NepepaboTku;

CchOPMMPOBAHHOCTb YMEHMWIA NPOBOAMUTL BbIYMCIEHUA NO XMMUYECKUM ypaBHEHUAM (Macchl, 06bEMa, KonmyecTsa
MCXO4HOrO BELLeCcTBa MM NPOAYKTa peakuMu No U3BeCTHbIM macce, 06bEMY, KONMYECTBY OLHOMO U3 UCXOAHbIX
BelllecTs

WAV NPOAYKTOB peakumnmn);

chOpPMUPOBAHHOCTL YMEHWUIN BNAAETb CUCTEMOWM 3HAHWIM 0O OCHOBHbIX MeToZax HayyHOro mno3HaHus,
NCNO/b3yeMbIX B XMMUU MPU U3YHEHUM BELLECTB U XUMUUYECKUX ABEHUI (HabnoaeHWe, u3MmepeHue, sKCNePUMEHT,
MOENNPOBaHME), UCMO/Ib30BaTb CUCTEMHbIE XMMMUYECKUE 3HAHUA ANA MNPUHATUMA PEEHUNn B KOHKPETHbIX
YKM3HEHHbIX CUTYaLUSAX, CBA3aHHbIX C BELLLECTBAMU U UX MPUMEHEHUEM;



chOPMUPOBAHHOCTb YMEHUN cobaogaTb nNpaBuaa MOAb30BaHMA XMMMYECKOM nocyaoi un nabopaTopHbIm
obopyaoBaHMEM, a TaKXKe NpaBuaa 0bpaLleHna ¢ BELLECTBAMM B COOTBETCTBUU C UHCTPYKLMAMM MO BbINOJHEHUIO
NabopaTopHbIX XMMUYECKUX OMbITOB;

cHOPMMPOBAHHOCTb YMEHMUI NAAHUPOBATL U BbIMOAHATD XMMUYECKUIA SKCNEPUMEHT (MpeBpaLLeHNA OPraHUYecKmx
BELLECTB MPM HarpeBaHUW, NoayYyeHUe STUEHA U U3YYEHWE ero CBOMCTB, KaYeCTBEHHbIE PeaKLMM OPraHUyYecKmx
BeLLecTs, AeHaTypauns 6enKoB Npu HarpeBaHMM, UBeTHble peakuum 6e1K0oB) B COOTBETCTBMM C MPABUAAMMN TEXHUKU
6e3onacHOCTM nNpu obpaweHnn ¢ BewectBamm U nabopaTopHbim obopyaoBaHMEM, NPEACTaBAATb pPe3yabTaTbl
XMMMYECKOTO 3KCNepMmeHTa B Gopme 3anncu ypaBHEHUA COOTBETCTBYIOLLMX Peakumnii n GopMyanpoBaTb BbiBOAbI
Ha OCHOBE 3TUX Pe3y/1bTaToB.;

cOOPMMPOBAHHOCTb YMEHUIN KPUTUUECKM aHANN3UPOBATb XMMMYECKYID MHOOPMALMIO, MOAYYaeMYHO M3 PasHbIX
MCTOYHMKOB (CpeacTBa MaccoBoi MHPopmaunn, UHTEpHET N Apyrux);

chOpPMMPOBAHHOCTb YMEHUI cobNtoaaTb NPABMAA SKOJOTMYECKM LLeIecoobpa3HOro noseseHuns B 6bITy 1 TPYA0BOM
OeATENbHOCTUN B LLeNSX COXPAHEHMA CBOEro 340PO0BbA M OKPYKatoLWwen NpUpoLHOM cpeapbl, 0CO3HAaBaTb OMNACHOCTb
BO34ENCTBMA HA KMBble OPraHU3Mbl ONpeaenéHHbIX OPraHMYEeCcKMX BELLECTB, NOHMMAsA CMbICA MoKasatena MAOK,
MOACHATb Ha NpMMepax Cnocobbl yMeHbLUEHMA W NPenoTBPALLEHMA UX BPEAHOro BO3AENCTBMA Ha OpPraHUsm
YyenoBeKa;

ana obyvarowmxca ¢ OrpaHMYeHHbIMW BO3MOXKHOCTAMM 340POBbA: YMEHWE MNPUMEHATb 3HaHMA 06 OCHOBHbIX
OOCTYMHbIX METOLAX NO3HAHWUSA BELLECTB U XMMUYECKUX ABNEHUN;

AnAa cnenbix U cnabosngawmMx obyyaoWwmMxca: YMeHNe UCNnob30BaTh penbedHO-TOYEUHYIO cucTemMy 0603HaYeHUI
N. Bpaiina gna 3anncy XMMmMYecknx Gpopmyin.

MpegmeTHble pesynbTtatbl 11 KJTACC

MpeameTHble pe3yabTaTbl 0CBOEHUA Kypca «O6LLan U HeopraHMYecKas XMMUA» OTParKatoT:

cbOpPMMPOBAHHOCTb NPEACTaBAEHUIA: O XMMUYECKOM COCTaBAAIOLLEN eCcTECTBEHHO-HAYYHON KapTUHbI MUpPa, POJK
XMMUW B NO3HAHWUW ABNEHWUI NPUPOAbl, B POPMUPOBAHUM MbILLSIEHUA U KYAbTYPbl AMYHOCTU, €€ GYHKLMOHABbHOM
rPamMoOTHOCTU, HEOBXOAMMOM ANA pPeLUeHUsA MPAKTUUYECKMX 334ady U 3KON0TMYeckn 0bOCHOBAHHOIO OTHOLIEHUA K
CBOEMY 3[10POBbIO 1 NMPUPOLHON Cpeae;

B/afEHMNE CUCTEMOM XMMWMYECKMX 3HAHMWM, KOTOpas BKJ/IIOYAET: OCHOBOMOJAralolWme MOHATUA (XMMUYECKUI
3/1eMeHT, aToM, M30ToN, S-, p-, d- 3/1EeKTPOHHblIE OpPOUTaNN aTOMOB, MOH, MOJIEKY/IA, MOJIb, MONAPHbLIA OBBEM,
BAJIEHTHOCTb, 3/IEKTPOOTPULLATENBHOCTb, CTEMEHb OKUC/IEHUA, XMMUYECKas CBA3b (KOBaJieHTHasa, WOHHas,
MeTa/I/INYeCcKasn, BOAOPOAHAA), KPUCTAIZIMYECKAA PELUETKA, TUMbl XMMUYECKMX peaKLui, pacTBOp, 31EKTPOIUTLI,
HE3/IEKTPOINTBI, INEKTPONUTUYECKASA AUCCOLMALLUA, OKUCAUTENb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKON peakuuy,
XUMUYECKOE PaBHOBECUE); TEOPUM U 3aKOHbI (TEOPUSA SNEKTPONIUTUYECKON AMCCOoLMaLMm, MEPUOANYECKUI 3aKoH .
N. MeHaeneesa, 3aKOH COXpaHEHWUA MacCbl BELLLECTB, 3aKOH COXPAHEHMWS U NPEBPALLEHUA SHEPTUM NPU XUMUYECKUX
peakumnax), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMMUK, MUPOBO33PEHUECKME 3HAHWA, NeXaliye B OCHOBE
MOHMUMAHUA MPUYMHHOCTM U CUCTEMHOCTU XUMUYECKMX ABNEHUI, (AKTONIOrMYEcKMe CBeAEeHUA O CBOWCTBAX,
cocTaBe, NoJly4eHUU U 6e30MacHOM UCMO/b30BaHMMN BarKHEMLLMX HEOPraHUYECKMX BELLECTB B ObITy U NMPaKTUYECKoW
[eATeNbHOCTU YeI0BEKa;

cpOpMMPOBAHHOCTb YMEHWI BbIABAATb XapaKTEPHble MPU3HAKM MOHATUIM, YCTaHaB/AMBaTb WX B3aMMOCBA3b,
MCNO/1b30BaTb COOTBETCTBYIOLLME NOHATUA NPU ONUCAHUN HEOPIraHUYECKMX BELLECTB U UX NPEBPALLEeHUI;
cpOpPMUPOBAHHOCTE YMEHWUI WCMNONBb30BAaTh XMMMUYECKYID CMMBOJIMKY AN COCTaBAEHUA (GOPMy/a BeELLECTB U
YPaBHEHMI XMMUYECKMX PeaKLnid, cucTemMaTuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble HazBaHUA OTAE/bHbIX
HeopraHW4YecKUx BeLLecTB (yrapHblid ras, Yrnekuc/iblidi ras, aMMuak, raléHas M3BecCTb, HerawéHas W3BecTb,
nUTbeBas coaa, NUPUT U Apyrue);



chOPMMUPOBAHHOCTb YMEHWUA ONpPeaensATb BaANEHTHOCTb M CTeNeHb OKWUC/IEHUS XMMMUYECKUX 3S/IEMEHTOB B
COEANHEHMAX PA3/IMYHOIO COCTaBa, BUA, XMMUYECKOW CBA3M (KOBAaNEHTHAs, MOHHAA, MeTalindecKasn, BOAOPOAHasA)
B COEAMHEHUSX, TUM KPUCTAN/IMYECKON PELIETKM KOHKPETHOro BeLlecTBa (aTOMHas, MOJIEKYNSPHAA, MOHHaA,
MeTaNnyecKan), Xxapaktep cpesbl B BOAHbIX PAaCTBOPAX HEOPraHUYECKUX COeAUHEHWIA;

cGOPMMPOBAHHOCTb YMEHUW YCTaHABAMBATL MPUHALNEKHOCTb HEOPraHMYEeCKMX BELWECTB MO WX COCTaBy K
onpeaenéHHomy Knaccy/rpynne coeamHeHnin (MpocTble BewecTsa — MeTan/ibl U HEMETabl, OKCUAbI, OCHOBaHWA,
KMCNOTbl, aMdoTepHble TMAPOKCUAbI, CONN);

chOPMMPOBAHHOCTb YMEHWUIM PACKPbIBATb CMbICA NEPUOAMYECKOro 3aKkoHa [. U. MeHaeneesa 1 A4EMOHCTPUPOBATL
€ro CMCTEMATU3INPYIOLLYI0, 06 BACHUTENIbHYIO U MPOTHOCTUYECKYIO YHKLNMK;

cOOPMMPOBAHHOCTb YMEHWN XapaKTepu30BaTb 3SNEKTPOHHOE CTPOEHME aATOMOB XMMMUYECKUX 3dnemeHToB 1—4
neproaos lMNepruoanyeckolr cUCTeMbl XMMMYECKMX anemeHToB [. U. MeHaeneesa, UCNONb3yA NOHATUA «s-, p-, d-
3/IeKTPOHHblE OpPbUTaNn», «3HEpPreTUYecKMe YPOBHMY», OO6BACHATL 3aKOHOMEPHOCTU W3MEHEHMA CBOWCTB
XMMMWYECKUX 3/IEMEHTOB U UX COEAMHEHMI MO nepuvogam wu rpynnam epuoamyeckoin CUCTEMbl XMMUYECKMX
anemenToB [. N. MeHaeneeBa;

CcHOPMMPOBAHHOCTb YMEHWUA XapaKTepu3oBaTb (OMMCbIBaTb) O6LIME XMMUYECKME CBOMCTBA HEOPraHWYecKux
BELLECTB PAa3/IMYHbIX KJAacCOB, MOATBEPXKAATb CYL,ECTBOBAHME FEHETUYECKOW CBA3U MeXAy HeopraHW4yecKumu
BELLEeCTBAMM C NOMOLLbIO YPaBHEHWNIA COOTBETCTBYHOLMX XMMUNYECKUX peaKLMIA;

CcOOPMMPOBAHHOCTb YMEHMUA KNAcCUOULMPOBATL XMMUYECKME PEeakUMM MO Pas/IMyHbIM MpU3HaKam (uncay u
COCTaBY pearnpyroLLmMx BeLecTs, TensoBomy 3deKTy peakuum, U3MEHEHUIO CTEeNeHeN OKUCIAEHUA 3/1EMEHTOB,
06paTMMOCTM peaKLMm, y4acTUIO KaTamsaTopa);

cHOPMUPOBAHHOCTL YMEHUI COCTaBAATb YPaBHEHUSA pPeaKkuuid pPas/IMYHbIX TUMOB, MOJIHbIE W COKpPaALLEHHble
YPaBHEHUs peakumit MOHHOFO O6MEHA, YUMTbIBAA YCNOBMA, NPU KOTOPbIX 3TN PeaKLMn AyT A0 KOHLU3;
chOPMMPOBAHHOCTb YMEHMUA MNPOBOAUTL pPeakuuun, MNOATBEPHKAAIOWME KAYECTBEHHbIA COCTaB  Pas3/IMYHbIX
HeopraHMYeCcKMX BELLECTB, PACMnO3HaBaTb OMbITHbIM NYTEM WMOHbI, NPUCYTCTBYIOWME B BOAHbLIX PacTBOpPax
HeopraHMYecKnx BeLLecTs;

chOPMMPOBAHHOCTb YMEHWIA PACKPbIBATb CYLLHOCTb OKWUC/AUTE/IbHO-BOCCTAaHOBUTENbHbLIX Peakuuit nocpeacTsom
COCTaB/IEHMA 3/IEKTPOHHOIO H6aslaHca 3TUX peaKkunii;

cHOPMMPOBAHHOCTb YMEHUI O6BACHATD 3aBUCMMOCTb CKOPOCTU XMMMUYECKOM Peakummn OT PasiMyHbIX $GaKTOpOB;
XapaKTep CMeLLEHMA XMMNYECKOrO PaBHOBECUS B 3aBUCMMOCTU OT BHELLHEro Bo3aeicTaus (npuHumn fle LWatenbe);
chOPMMPOBAHHOCTb YMEHUIN XapPaKTepU30BaTb XMMUYECKME MPOLECCHI, NeXKaline B OCHOBE MPOMbILUEHHOIO
NOJIyYEHUA CEPHOM KWUCAOTbl, amMMMaKa, a TaKkKe CPOPMMPOBAHHOCTb MpeAcTaBAeHUA 06 06LWMX Hay4yHbIX
NPUHLMMNAX U 3KOJOTMYECKMX NPOBAEMaX XMMMUYECKOTO NPOM3BOACTBA;

cbOpPMMPOBAHHOCTb YMEHWNIN NPOBOAMUTL BbIYMCAEHUA C UCMNONb30BaHMEM MOHATUA «MACcCOBaA A0/A Bel,ecTsa B
pacTBope», OOBEMHbIX OTHOLUEHWI ra3oB NPU XMMUYECKUX pPeaKLMsAX, MACcCbl BELLECTBA MM O6bEMA rasoB Mo
M3BECTHOMY KO/IMYECTBY BELLECTBa, MAacce UAM 06BbEMY OA4HOIO M3 yYacTBYIOLWMX B PeaKL MM BELLecTB, TEMNJI0BOroO
a¢ddeKTa peakLmm Ha OCHOBE 3aKOHOB COXPaHEHMA MACChl BELLLECTB, MPEBPALLEHNA N COXPAHEHWNA SHEPTUY;
chOPMUPOBAHHOCTL YMEHUI cobAOAATb NpaBMAa MNOAb30BaHMA XMMWYECKOM nocyaon u  nabopaTopHbIM
obopynoBaHMeEM, a TaKXKe NpaBuia 0b6paLLeHnA ¢ BelecTBaMmn B COOTBETCTBUM C MHCTPYKLMAMM MO BbINOJHEHUIO
NabopaTopHbIX XMMUYECKUX ONbITOB;

chOPMMPOBAHHOCTb YMEHWUIN MAAHMPOBATb M BbINOAHATD XMMMUYECKUIA IKCNEPUMEHT (pasfiorKeHne nepokcuaa
BOLOPOZa B NMPUCYTCTBUM KaTaam3aTopa, onpenesieHue cpesbl PaCTBOPOB BELLECTB C MOMOLLbIO YHUBEPCANbHOIO
WHOMKATOPa, BAMAHWE pPa3/IMYHbIX GAKTOPOB Ha CKOPOCTb XMMUYECKOW peakuuu, peakuum MOHHOro obmeHa,
KayecTBEHHble peakumm Ha cynbdaT-, KapboHaT- U  XJOPUA-AaHWOHbI, HA KATMOH AMMOHMUA, pelleHue
3KCMEPUMEHTaNbHbIX 3ag4ay no Temam «MeTannbi» U «HemeTannbl») B COOTBETCTBUM C MPaBUIaMM TEXHUKU
6e30nacHOCTM Npu obpalweHnn ¢ BelwectBamu U fabopaTopHbiM obopyaoBaHMEM, NPEeACTaBAATb PesyabTaTbl
XMMMUYECKOTO 3KCNepumeHTa B popme 3anmcu ypaBHEHUI COOTBETCTBYIOWMX peaKLumii U GopmyanpoBaTb BbIBOAbI
Ha OCHOBE 3TMX Pe3y/1bTaTOB.;



CPOPMMPOBAHHOCTb YMEHUIN KPUTUUYECKMU aHaNM3MPOBaTb XMMMUUYECKY0 MHGOPMaLMIO, MOYyYaemMylo U3 pasHbIX

MCTOYHMKOB (CpeacTBa MaccoBOM KOMMYHUKaUnMK, MHTEpPHET 1 Apyrux);

chOpPMMPOBAHHOCTb YMeEHUIA cobatoaaTh NPaBuia 3KON0rMYEeCcKM LienecoobpasHoro noseaeHus B bbITy U TPyA0BOM

AeATENbHOCTU B UEeNAX COXpaHeHUA CBOEro 340poBbAa U Opr)KaPOU.LEVI anpop,Hoﬁ cpegbl, OCO3HAaBaTb OMACHOCTb

BO3,D,€VICTBVIFI Ha MBble OPraHM3Mbl OI'Ipe,CI,EI'IéHHbIX BelLecTs, NOHMMaa cmblicn nokasatena MAK, noAcHATb Ha

npMmepax cnocobbl yMeHbLIEHMA W NPeaoTBPaLLEHMA UX BPEAHOro BO3AEeNCTBMA Ha OPraHN3M YesioBeKa;

Aana 06yqarou.|,14xcn C OrpaHn4YeHHbiIMMN BO3MOKHOCTAMU 300pPO0BbA. YMEHUE NMPUMEHATb 3HaAHWUA 06 OCHOBHbIX

[AOCTYMHbIX METOAAX NO3HAaHWSA BELWECTB U XMMUYECKUX ABIEHUN;

ana cnenbix m Cﬂa6OBM,£I,FILLI,MX o6yqarou.|,14xc;|: YMeHME UCNONb30BaTb peﬂbed)HO-TO‘-le‘-lHyIO cncremy 0603HauYeHUnM

N. Bpains gna sanucu XMmmndeckmux Gopmyn.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne  HaummeHnoBaHue pas3neiioB U TeM KonunuecTBo 4acos
n/n HpOorpamMMal Bcero Kont [IpakTun
poib YECKUE
HbIE paboThI
paboThI

Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
1.1 IlpenMer opraHUYECKON XUMUHU. 3

Teopust cTpoeHUsI OPraHUYECKUX

coequHenuit A. M. byrneposa

Hroro mo pazueny 3

Paznea 2. Yriesogopoasbl

2.1 TlpenenbHBIE YTIEBOIOPOIBI — 2
QJIKAHBI

2.2 HenpenenbHbI€ yTIEBOIOPOIbIL: 6 1
QJIKCHBI, AJTKAJINCHBI, ATKUHBI

2.3 ApomaTtHuecKue yriieBOJ0POIbI 2

2.4 TlpupoHBIE HICTOUHUKH 3 1
YIIEBOIOPOIOB U UX MepepaboTka

Hroro no pazneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust

3.1 Crnuptsl. eHon 3

3.2 Anpnerunsl. KapOOHOBBIE KHCTOTHI. 7 1
CnoxHbIe 3(hUpbI

3.3 Yriesoasl 3 1

HWroro no pazneny 13

OneKTpoHHbIE (HUPPOBHIE)
00pa3oBaTeNbHBIE PECYPCHI
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No  HammeHnoBaHwue pa3aenoB U TEM KonnuecTtBO yacoB

1/ HpOorpamMmbl Bcero Kont [Ipaktn
poiib YECKUE
HBIC paboThI

paboThI

Pa3nen 4. A3oTcoaeprkamye opranudeckue coelMHeHUus

4.1 Amunbl. AMUHOKHUCIOTHI. benku 3

Hroro mo pazneny 3

Pa3pnen S. BeicokoMoJIeKyIsIpHbBIE COCIUHEHUSA

5.1 Ilnactmaccsl. Kayuyku. Bonokna 2

Uroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 34 2 2

[TPO'PAMME

TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne HanmenoBanue pa3neinoB 1 TeM IpOrpamMmsl KommuecTBo yacos
/I Bce  Kont [TpaxT
ro poib YECKUE
HbIE paboThI
paboThI

Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUM

1.1 Crpoenue atomoB. [lepuoanueckuii 3aKoH u 3
[Teproamdeckasi cHCTEMa XUMHUIECKUX
snemenToB /I. 1. Menaeneena

1.2 Crpoenue BemectBa. MHOrooGpasue BemecTs 4
1.3 Xumuueckue peakiuu 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 Meramisl 6 1
2.2 Hewmeramis 9 1 1
2.3 CBsi3b HEOPTaHUYECKUX M OPTaHUIECKUX 2
BEIIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 Xwumwus 1 Ku3Hb 4
HWroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB ITO 34 2 3

I[TPOI'PAMME

DnekTpoHHbIEe (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPCHI

OneKTpoHHbIE (HUPPOBHIE)
o0pa3oBaTesbHbIE

pecypcsl
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