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Pabouass mporpamMmma 1o y4eOHOMY MpeaMeTy «XuMus» (MpeaMeTHas 00JIacTh
«EcTecTBEeHHO-HAYUYHBIC TIPEIMETHI») (J1ajiee COOTBETCTBEHHO — IporpamMma 1o XUMUH,
XUMUS) BKIIIOYACT IMOSCHUTCIBHYIO 3aMHCKy, COJAEPKaHWE OOydYeHUs, TIaHUPYEeMbIE
PE3yJIBTAaThl OCBOSHUS MTPOTPAMMBI TI0O XUMHUH, TUTAHUPYEMBIC Pe3yIbTaThl, TEMAaTHIECKOE
TJIAaHUPOBAHHE.

[TosicauTenbHAS 3amKMCcKa OTpaXkKaeT OOIIMe e W 3aJadyd HM3yYeHUs XHUMUH,
XapaKTEPUCTHKY TICUXOJOTHYECKUX MPEANOCHIIOK K €€ HM3yYeHHI0 OO0yJaronuMucs,
MECTO B CTPYKType y4eOHOro TUIaHa, a TakKe IMOAXOABl K OTOOPY COIEpKaHMs, K
OTIpPE/ICIICHUIO TUTAHUPYEMBIX PE3yJIbTATOB.

Copnepxkanne OOydYeHHs PpacKpbIBaeT COACP)KATEIbHBIC JIMHHHM, KOTOPHIC
npeIaraloTes i 00s3aTSIIbHOTO M3YUYEHUS B Ka)KIOM Kjlacce Ha YPOBHE CPEIHETO
obmiero o6pazoBaHusi, MPOPECCHOHAIIBHO OPUEHTHUPOBAHHOE COJIEPKAHUE BBIICICHO
JKUPHBIM KYPCHUBOM.

[Tnaampyemple pe3ysIbTaThl OCBOCHHUS MPOTPaMMBI [0 XUMHUH BKJIFOYAOT
JUYHOCTHBIC, METaIllPpeAMETHBIC pPE3yJIbTaThl 3a BECh IMEpPHOJ OOyYCHHS Ha YPOBHE
cpeaHero o0Iero 0opa3zoBaHus, a TaKXKe MPEIMETHbIC JOCTUAKEHUS 00ydaroerocs 3a

KQKIIBIM TO/1 00yUeHUSI.



MNOACHUTEJIBHASA 3AIIMCKA

B coorBerctBUM ¢ KOHuentyajdbHbiMH monoxeHusimu  PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COACPKAHMSI, Pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUIl K
YPOBHIO MOATOTOBKH BHIITYCKHUKOB MpOTrpamMma 1o XuMuu (6a30BbIii ypOBEHB) Ha YPOBHE
cpenHero ooOmero o00pa3oBaHUsA: YCTaHABIMBAeT 00s3aTenbHOE (MHBAPHUAHTHOE)
NPEIMETHOE COJEp)KaHUE, OTMpEACNIeT KOJIWYSCTBCHHBIE W KadeCTBEHHBIE €r0
XapaKTePUCTUKHN HAa KaKJIOM dTare M3ydeHHUs MpeaMeTa, MpeaycMaTpruBaeT MPHUHIIUIIBI
CTPYKTYPUPOBAHHS COJICpKAHUS W pacHpelesieHus ero 1o CeMeCTpaM, OCHOBHBIM
paszenam u TemaM Kypca;

na€T MPUMEpPHOE pacrpeaesieHue y4eOHBIX YacoB MO TEMAaTHYECKUM pasJieiam,
PEKOMEHIyeT TMPUMEPHYIO IOCJIEeI0BATCILHOCTh M3YYCHHS OTICIBHBIX TEM Kypca C
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOIrO Tpolecca,
BO3pACTHBIX 0coOeHHOCTEH oOyyaromuxcsa 1 kypca CIIO;

Ta€T METOAMYECKYI0 HHTEPIpETAINio IeJied M3ydeHUsl TpelMeTa Ha YypOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHUCTEME CpelHero obmiero  oOpa3oBaHuf,
COZIepKATEIHbHOW XapaKTEPUCTHKU TUTAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTelbHOM TIPOTpaMMBl  CpeaHEro ooOmero oOpa3oBaHus (JIMUHOCTHBIX,
METaNpeAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHIOB  Y4YCOHO-ITO3HABATCIIBHON
JeSATEeILHOCTH OOYYarolmerocss MO OCBOCHUIO cojepxanus mnpeamera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMPOrpaMMeE [0 XUMHH COOJIIOJIEHA TPEEMCTBEHHOCTh C
dbenepanpHOl paboyeil MporpaMMoil OCHOBHOI'O 00IIIET0 0Opa30BaHUS MO0 XUMUU (7151 8—
9 xitaccoB 00pa3oBaTENbHBIX OpraHu3aIuii, 0a30BbIl YPOBEHB).

Xumuueckoe oOpa3oBaHME, IIOJIy4aeMOE BBITYCKHUKAMH MPOQGeCcCHOHATBHON
0o0pa3oBaTeNbHON OpraHU3aIlHH, SIBISIETCS HEOTHEMIIEMOM 9acThi0 UX 00pa30BaHHOCTH.
OHO CIIy’)KUT 3aBEpIIAIONIAM JTAllOM Pean3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM
YPOBHE KJIIOYECBHIX IIEHHOCTEH, TMPHUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYCCKOTO
oOpa3oBaHusi. DTH IIEHHOCTH KacCaloTCs MO3HAHMS 3aKOHOB MPHUPOJIBI, (POopMUpOBaHUS
MHUPOBO33pPEHUS U OOIIEeH KyJIbTyphl YEJIOBEKA, a TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3J0POBbIO U MPUPOJHON cpene. Peanuzyercss xumuyeckoe
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oOpa3zoBaHue OOy4YalIIMXCAd Ha YpOBHE CpeaHero ooiiero oOpa3oBaHUs CPEJICTBAMU
y4eOHOro mnpeamera «XUMHUs», COJAEpKaHHE M MOCTPOCHUE KOTOPOTO ONpE/IeNCHbl B
porpaMme Mo XUMHUHU ¢ YUETOM crernudUKy HayKd XUMHH, € 3HAUYCHUS B IMO3HAHUH
OpUPOABl U B MaTepUaIbHOM >KM3HU 00IlIEeCTBa, a TakkKe C Y4ETOM OOUuX IeNne u
MPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHETO OOIIEro
oOpazoBanusi B Poccuiickoit @enepanuu. Tak, Hampumep, npu (HOPMHUPOBAHHU
coliepkaHusl MpeaMeTa «XUMHs» YUYTEHbI CICAYIOIIHUE TOJO0XKEHUS O crenuduxke u
3HAYCHUU HAYKU XUMUHU.

XUMHS Kak SJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIPAaeT OCOOYyI poJib B
COBPEMEHHOM IMBWJIM3AINK, B CO3JaHUM HOBOM 0a3bl MaTepHalbHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B POpMHUPOBAHUE PAIIMOHAIIBHOTO HAYYHOT'O MBIIIJICHUS, B CO3/JaHUE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKpY’KaIOIleM MHpPE Kak O €IMHCTBE MNPUPOJBI U
yeJoBeKa, KOTopoe (GopMupyercs B XMMHUU Ha OCHOBE MOHUMAHHS BEIIECTBEHHOIO
COCTaBa OKPY’KAIOIIEro MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXK/Iy CTPOCHUEM BEIIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMH O00JacTSIMU TPUMEHEHHS. TE€CHO B3aMMOJIEHCTBYS C
JIPYTMMHM €CTECTBEHHBIMHM HAayKaMU, XHMHS CTajla HEOThEMJIEMOM YacThl0O MHUPOBOMU
KyJIbTYpbI, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPYyJa W KU3HU KaXJOro 4YJeHa
obmectBa. CoBpeMeHHasi XMMHSI KaK HaykKa CO3UJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUI HamNpaBJIeHa Ha PElICHHE TI00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CBIPhEBOM, SHEPIETUUCCKOM, TTUIIIEBOM, IKOJIOTHYSCKON 0€30IMacCHOCTH
OXpaHbI 3/I0POBBAI.

B cooTBeTcTBUU ¢ 00UTUMU TEISIMU U IPUHITUIIAMEU CPETHETO O0ITET0 00pa3oBaHus
comepxanue mnpenvera «Xumus» (1 xypc CIIO, 6a30Bblii ypOBEHb HU3YUYCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJATOTOBKY OOyYarolIuXcs,
HEOOXOMMMYIO WM [l BBIPAOOTKA MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEIIHOTO
BKJIFOUEHHUSI B KU3Hb COLIMYMa, MPOJOJIKEHUsI 00pa30BaHUs B PA3JIMUHBIX 00IaCTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUECH.

CocraBnsommMu  TpeaMeTa «XUMHUS»  ABISIOTCS ~ 0a30BbIE  KypChl  —
«Oprannveckas xumusi» u «OOwW@as U HeopraHUYecKas XUMHUS», OCHOBHBIM

KOMIIOHCHTOM COJCPIKaHNA KOTOPBIX ABJISIOTCA OCHOBBI 0azoBoM HAayKu: CHCTCMa
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3HAHUWA MO0 HEOPraHMYEeCKOW XUMHH (C BKJIIOUYCHHEM 3HAaHUW W3 OOIIed XWMHUHU) U
OpraHndecko xumMuu. DOOpPMHpPOBAHME JAHHOW CHCTEMBI 3HAHUW TPU HU3YYEHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTD PACCMOTPEHHUS BCEro MHOT000Opa3usl BEIIECTB Ha
OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa comepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHudecKas XuMus» chOpMHUPOBAHA B ITPOTPaMMe 10 XUMUHU Ha OCHOBE CUCTEMHOTO
NOAX0/Ja K M3Y4YEHHIO Yy4yeOHOro wMarepuaia U OO0yCIOBJI€HAa HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM HA OMPENCIIEHHBIX TCOPETUUECKUX YPOBHAX. Tak, B
Kypce OpraHMyYeCcKOil XHMMHHU BEUIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKOU
TEOPUU CTPOCHUSI OPTaHUUYECKUX COCAMHEHUN, & TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AIIEKTPOHHBIX MPEJCTABICHUI O CTpOCHUH BenlecTB. CBeneHust 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCSI B PA3BUTUU — OT YTJIEBOAOPOJOB JIO CIOKHBIX OHOJIOTHYECKU
aKTHBHBIX COCIMHEHMM. B Kypce OpraHn4ecKol XHMHMHM MOJy4aloT pa3BUTHE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOrO OOIEr0o 00pa3oBaHMs [E€PBOHAYAIBHBIC
MPEACTABICHUS] O XUMHYECKOW CBSI3U, KIACCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[Tonx HOBBIM yrioM 3peHuss B TmpeameTe «XuMus» 0a30BOro  YpOBHS
paccMaTpuBaeTCsl UM3YUYEHHBIM Ha ypOBHE OCHOBHOro o01mero oOpa3oBaHus
TEOPETUYECKUI MaTepuall U (HaKTOJOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHudeckas XUMUsD 00ydJaronuMcs
NPENIOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHHE MEPUOJMYECKOr0 3aKOHa C
00IIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIINMA, TIIYO)KE MOHSATH MCTOPUUIECKOE
u3MeHeHre (QYHKIMI HTOro 3akoHa — OT 0000maroneil 10 OOBICHAIOMIEH U
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHWMNW O BaXHEMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX M TMPHUMEHEHUH, a TaKXKE€ O XUMHYECKUX PEaKIMSAX, UX CYIHOCTH H
3aKOHOMEPHOCTSX TMPOTEKaHUsI JOIMOJIHSAETCS AJIEMEHTaMH COJACP)KaHUS, UMEIOIIUMHU
KYJbTYPOJIOTMYECKUM U TPUKIIATHON XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3M XUMUHU C APYTMMH HayKamH, PACKpbIBalOT €€ poJib B MO3HABATEIbHON U

HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA, CHOCO6CTBYIOT BOCIIMTAHHUIO YBAXCHHUSA K
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nmpolieccy TBOPYECTBA B OOJACTHM TEOPUM U MPAKTUYECKUX MNPUIIOKEHUM XUMUH,
MOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3AHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HHPOPMAIUIO U
NPUMEHATh €€ JUId TIONOJIHEHWS 3HAHWW, PpEIICHHWS HWHTEIUICKTYAbHBIX U
AKCIEPUMEHTANIbHBIX HCCIEA0BATENbCKUX 3adad. B 1menoMm copepkanue ydeOHOro
npeaMeTa «XuUMUsH JAaHHOTO YPOBHS M3YUYEHHUS OPUEHTHPOBAHO Ha (opMUpOBaHHE y
00y4Jaroumxcsi MUPOBO33pEHYECKON OCHOBBI JIsl MIOHUMaHUS (UIT0COPCKUX UaeH, TaKUX
KaK: MaTepHaJbHOE E€IUHCTBO HEOPTraHMYECKOrO0 W  OPraHUYECKOrO0  MUpa,
00yCJIOBIIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHUEM, I103HABAEMOCTh
IIPUPOIHBIX SIBJICHUMN MYTEM IKCIEPUMEHTA U PELICHUS IPOTUBOPEUNN MEXKIY HOBBIMU
dbakTaMd U TEOPETUUYECKUMHU MPEANOChUIKAMU, OCO3HAHME POJM XUMHUHU B PEIICHUU
HKOJIOTHYECKUX MPpoOJieM, a Takke MpoOJeM COEpeKEeHUs dHEPreTUUECKUX PECYpCOB,
CBIPb, CO3JaHUS HOBBIX TEXHOJOTUM U MATEPHUATIOB.

B nnane pemeHus 3a1a4 BOCIIUTAHUS, PA3BUTUS M COIMANIM3AIMU O0yJarOuXCs
IIPUHSTHIE IPOTPAMMOM IO XUMHUU MTOAXO0IbI K OIIPEAEIICHUIO COAEPKAHUS U IIOCTPOCHUS
npeaMera mpeaycMaTpuBalOT (OpMHUpPOBAHUE YHHBEPCAIbHBIX YYEOHBIX JCHCTBUM,
UMEIOINX 0a30BOE 3HAYEHUE JJI PA3IMYHBIX BUJIOB JACATEIHHOCTU: PEIICHUS TTPOOIIeM,
MOMCKa, aHalin3a U 00paboTku UHGOpPMALIUU, HEOOXOUMBIX JJI MPUOOPETEHUS OMbITA
MPAKTUYECKON W HCCIIEAOBATEIIBCKOW JIESITETbHOCTH, 3aHMMAIOIIECH Ba)XKHOE€ MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenojiaBaHus XMMHUM KaK Ha YPOBHE CpeHEro npodeccuoHaIbHOTO
oOpa3oBaHMsi, TaK U Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUs, MPU OMPEACIICHUN
COIEPKATEIIbHON  XAPAKTEPUCTUKU LEJICd HU3YyUYEHUs MNpPEeAMETa HANpaBICHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAJAMIIMOHHO TMpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKOM HayKH KakKk o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON
JESITEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOANYECKOU TOYKH 3PEHUS TAKOM TMOJIXOI K ONIPEICIICHUIO LIEJIEN U3YUYCHUS IIPEAMETA
SIBJIIETCSI BIIOJIHE OITPAB/IAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUs TJIaBHBIMU LENSIMU U3yUYECHUS NIpEAMETa « XUMUS»

Ha 0a30BOM YPOBHE SIBJISIIOTCS:



dbopMupoBaHHE CUCTEMBl XMMHUYECKHUX 3HAHWN KaK BaKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE H
NOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHH MHPOBO33PEHUECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHUpOBaHWEe W Pa3BUTHE TMPEICTABICHUH O HAYYHBIX METOAAaX ITO3HAHUS
BEIIECTB W XUMHUYECKUX PpEaAKIUH, HEOOXOAUMBIX [Jisi TPUOOPETEHUS yMEHU
OPHUEHTUPOBATHCS B MUPE BEILIECTB U XUMHUECKHUX SABICHUHN, UMEIOIUX MECTO B PUPOJIE,
B [IPAKTUYECKOW U MOBCEIHEBHOM KU3HU;

pa3BUTHE yMEHUN U CHOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOJIOJCHHEM U
OOBSICHEHUEM XHUMHYECKOTO SKCIEPUMEHTa, COOIIOJICHUEM MpaBuil O€30MacHOro
oOpallleHHsI C BeIeCTBAMHU.

Hapsany ¢ »TuM cojepxaTenbHas XapakKTepUCTUKA IeJed U 3ajad U3ydeHUs
npeaMera B IMporpaMMe Mo XMMHHM YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBUU C
HOBBIMM TIPHUOPUTETAMH B CHCTEME cpeaHero obmiero oOpaszoBanus. CerojmHs B
npenojaBaHUM XUMUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMITOHEHTE COJIepKaHUsl 0O0y4YeHUs, OPUCHTUPOBAHHON Ha TOJTOTOBKY BBITYCKHHKA
00111e00pa3oBaTeIbHON  OpraHu3aluM, BiaJCIONIero He HaOopoM 3HaHUM, a
(GYHKIIMOHATBHOM TPaMOTHOCTBHIO, TO €CTh CIOCO0AMU M YMEHUSIMH aKTUBHOTO
MOJTYYEHHUS 3HAHUW U IPUMEHEHHS UX B PEAIbHOM KU3HU JJISI PEUICHUS MTPAKTUYECKUX
3a/1a4.

B 5TOoi1 CBA3M mnpu HU3y4yeHHH nOpeaMeTra «XUMHsSD JTOMUHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TAKUE 1IETTU U 3a]]a4H, KaK:

ajganTtanus oOydYarolmMxcsl K YCIOBUSM JAUHAMHUYHO Pa3BUBAIOLIECTOCS MHUPA,
dbopMHpOBaHNE MHTEIUICKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NMPUHSITHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

dbopmupoBaHre Yy 00YUYaIOIMUXCS KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITCTCHIIHN),
MMEIOIIMX YHHBEPCAIbHOE 3HAYCHHE Ui PA3JIMYHBIX BUIOB JECATEIBHOCTU: PELICHHUS

npobiieM, TMOHMCKa, aHanmu3a U 00paboTku UHPOpMAIMHM, HEOOXOAUMBIX IS
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npruoOpeTeHus OIbITa JESTEIbHOCTH, KOTOpas 3aHMMAeT Ba)XKHOE MECTO B IMO3HAHUU
XUMHUHU, a TaKXe Ui OIEHKH C TO3MLUH 3KOJOrMYecKoW Oe30MacHOCTH XapakTepa
BJIMSIHUST BEIECTB M XUMHUYECKHX MPOIIECCOB HAa OPTraHM3M YEJOBEKa U MPUPOIHYIO
cpeay,

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE 00YYaIOIMIUXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOpETaTh HOBBIC
3HaHUS 10 XMMHUU B COOTBETCTBUHM C XM3HEHHBIMH MOTPEOHOCTSMH, HCIOIH30BATh
COBpEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH MJs TOWCKa W aHaiu3a Y4eOHOH W
HAYYHOIOITYJIIPHON HH(OPMAIINH XUMHUYECKOTO COJICPKAHUS;

(GopMHUpOBaHHE U Pa3BUTHE Yy OOYYAlOIIMXCS ACCOIMATHUBHOIO M JIOTUYECKOTO
MBIIUICHNSI, HAOIIOAATeTbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIMMBI, B YACTHOCTHM, TpHU IJJAHUPOBAHUU U MPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHME y  oOydJamomuxcsi  yOSKIEHHOCTH B T'yMaHHCTUYECKOU
HANpaBICHHOCTH XHMUHU, €€ BaXXHOW pOJIM B pEHICHUH TJI00AIBHBIX MpolIeM
paIMoOHaIBbHOTO TPUPOIOTIONH30BAHMS, TOMOIHEHUS JHEPTeTHYECKUX PECYpPCOB U
COXpaHEHHUs TMPUPOAHOIO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpexHOro
OTHONICHHUS K TPHUPOJE W CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHHs OIbITa
UCTIOJIB30BaHUS TTOTYYCHHBIX 3HAHUH JIJISI IPUHSATUS TPAMOTHBIX PELICHUN B CUTYaIUsX,
CBSI3aHHBIX C XMMUYECKIMH SIBJICHUSIMHU.

[Menm wm 3amaum  u3ydeHUs mOpeaMeTa «XUMHS» TMOIYYWIA TOAPOOHYIO
METOJMYECKYI0 HHTepHpeTanuio B pasnene «l[lmanupyemble pe3ynabTaTbl OCBOCHUS
IporpaMMbl IO XUMHUUY, Ojarogaps yeMy oOecredeHO YETKOE MPEACTABICHUE O TOM,
KaKue 3HaHWs 1 YMEHHSI HIMEIOT MPSIMOE OTHOIICHHE K peaTn3allii KOHKPETHOM TEIH.

Oob1eoOpa3oBaTenbHas AUCUUIUIMHA «XUMHsD» U3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTeIbHOM  [MKJIE Yy4eOHOTro IUIaHa OCHOBHOM mpodeccHoHanbHON
oOpazoBarenbHON TporpaMmbl crienaibHOCTH 44.02.02 TlpenonaBanue B HayadbHBIX
KJaccax.

O6HICC YHCJIO 4aCOB, PCKOMCHAOBAHHLIX JJIA U3YUYCHHUA XUMHHU — 80 yacos:



COIAEPKXAHUE OBYUEHUSA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHn4ecKOW XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepHaNoB. Teopus CTPOCHUS OPraHHUYECKHUX
coenunenuii A.M. byTiepoBa, €€ ocHOBHbIE MOJ0KeHUsA. CTPYKTYpHBIE (hOPMYJIBI
OpPraHMYEeCKUX BemlecTB. [ omosiorus, wu3omepusa. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupUKalUU OpraHMYEcKHX BemiecTB. HomeHknatypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKkas) W TpPUBUAIbHBIE Ha3BaHUS
BAKHEHUILINX IPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIEePUMEHTAJIbHbIE METOAbl M3Yy4YeHUS BelleCTB M HUX INpeBpalleHuid
O3HakomiieHHe ¢ 00pa3liaMHi OPraHMYEeCKUX BEIECTB U MaTeprUajaMy Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IIPHU
HarpeBaHuu (IUJI1aBJieHUEe, OOyTIIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHW psaA. Meran u d3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3amelnieHuss U TOPEHHs), HaXOXKJACHUE B NPUPOJE, MOJydeHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI psii. DTUIEH U MPONUIICH —
MPOCTEHIIINE TPEACTABUTENIU aJKEHOB: (PU3WYECKHME M XUMHYECKHE CBOMCTBa
(peakuun TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyTtaaueH-1,3 u MetwiOyTtagueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKUE CBOMCTBA (peakuusi nonauMmepusaiuu). [logydeHre CHUHTETHYECKOIo
KaydyKa M pe3uHbl. AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJOTUUECKUN

psan. AUETWIEH — NIPOCTEHMIIMM IPEACTABUTENb AJKHHOB: COCTaB, CTPOCHHE,
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bu3nUecKue 1 XMMUYECKUE CBOMCTBA (PEaKlMK TUIPUPOBAHMUS, TaJJOTEHUPOBAHUS,
rUpaTanuu, TOPeHus ), MoTyyeHUue U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QU3NYECKHE U XMMHUYECKHE CBOWMCTBA
(peakiuu TaJoreHUpPOBAaHUS U HUTPOBAHUS), TIOJydYeHHEe U puMeHeHue. Tomyor:
COCTaB, CTpoeHue, (U3NYECKHEe W  XUMHYECKHE CBOWCTBAa  (peaxiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUS), TMOJy4YeHHE W TpHUMEHeHHEe. TOKCHUYHOCTh
apeHoB. ['‘eHeTmueckasi CBsSI3b MEXKIYy YIJIEBOJOPOAAMH, MNPUHAJICKAINUMHA K
pa3IMYHBIM KJIacCaM.

IIpupoaHble HCTOYHMKHU YI1€BOI0POI0B.

[Ipupoausiii ra3 u nomyTHele HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
CnocoObl  mepepaOoTku  HedTU:  TEpPEeroHKa, KPEKUHr  (TePMUYECKUH,
Karanutudeckuii), nuponus. [IpoaykTsl nepepa®oTku HEPTH, UX NMPUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIN yroJb ¥ MPOTyKTHI €T0 MepepadoTKH.

PacuérHnble 3agaun

Boluncnenuss mo ypaBHEHHIO XHUMHYECKOW peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH 1O W3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xaiue oprannyeckne coenHeHust

[IpenenvHble OMHOATOMHBIE CHOUPTHL. MeTaHONT U DJTaHON: CTPOEHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
raJloTeHOBOJIOPO/IaMHU, TOPEHHE), MpPUMEHEHHe. BoJopoaHbie CBSI3U MEXAY
MOJIEKYyJIaMU CIIUPTOB. [[eficTBHE MEeTaHOIa M 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaromMHble CIUPTHI. DTUICHIJIUKOIb U TIULEPUH: CTpOEHUE, GU3NYECKUe
U XUMHYECKHE CBOWCTBa (B3aMMOJCHCTBHE CO INEJIOYHBIMHA METaJlIaMH,
KaueCTBEHHAs] peakiisg Ha MHOTOATOMHBIE CHUpTHI). JleficTBME Ha OpraHu3m
yenoBeka. [IpuMeHeHWe TIWIEpUHA U OTWICHDHKONA. DeHonl: CcTpoeHue
MOJIEKYJbl, (U3MUECKHe ¥ XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.

[Tpumenenue ¢penomna.
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Anpaerunbl U ketoHsl. opmanbaerus, aneTanbaerull: CTpoeHue, ru3nduecKkue
U XUMHYECKHE CBOMCTBA (peaklMd OKUCIEHUS U BOCCTAHOBJICHUS, KaueCTBEHHbIE
peaKkiuu), NoJly4YeHUuEe U IPUMEHECHHUE.

Ayemon.: cmpoeHue, gusuyeckue u Xumuyeckue c8oUcmaea (peaKyuu OKUCIeHUs.
U 80CCMAHOBIEHUS), NOTYUeHUe U NPUMEHEHUE.

OmHOOCHOBHBIC MPECTbHBIC KApOOHOBBIC KUCIOTHI. MypaBbiHAs U YKCYCHAS
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCJIOT, peakius dTepu(puKaIum), noydeHue u npuMmeHenue. CteapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJACTaBUTENMN BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxuble 23QUphl Kak MPOU3BOAHBIC KAPOOHOBBIX KUCIIOT. [ UIPOIIN3 CIOKHBIX
a¢upoB. Kupel. I'maponus xupos. [Ipumenenue >xupoB. buonoruudeckass poib
KUPOB.

VYrneBoasl: cocTaB, kiaccuduKaius yrieBoJgoB (MOHO-, IU- U MOJUCAXaAPUIBI).
['moko3a — mpocTedImii MoHOcaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nueckue U XuMUYeCKue CBOMCTBa (B3aumojencTue ¢ rugpokcuaom Meau(ll),
OKHCJICHHE aMMHAuHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KEeHUE TITIOKO03bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dortocunTe3. OpyKTO3a KAaK H30MEP IIIFOKO3bI.

Caxapo3sa — npedcmasumeinb OUCAxapuoos8, 2UOPOJIU3, HAXOHCOCHUE 8 NPUPOOe
U npumMeHeHue.

Kpaxman u nemnono3a Kak NnpupojaHbie nonumepbl. CTpoeHHue Kpaxmalia u
uetonao3bl.  dusznueckue W XUMHUYECKHME CBOMCTBA Kpaxmaya (THAPOIM3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

PacuérHble 3agaun

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Maccbl, 00BbEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30Tconepmamne OpraHmvYeCKMue COCIMHCHUSA
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AMuHBI. MeTuIaMUH U aHWIMH: COCTaB, CTpOeHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (ropeHue, B3auMOJICHCTBHE C BOJOU U KUCIIOTaMHu ).

AMHHOKHCIIOTHI Kak aM(pOTEepHbIC OpraHNYecKue coenuHeHus. Ou3nveckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe TIiuIMHa). buonorudeckoe
3HA4YC€HHUE aMHUHOKUCIOT. [lenTtus.

benkn kak mnpuUpoaHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. l[lepBruuHnas,
BTOpUYHAsl M TPETUYHAs CTPYKTypa OeNKoB. XHMMHUYECKHE CBOMCTBA OECIIKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHBIE PEaKIIUK Ha OCIIKH.

BricokoMolekyisipHbIe COCJIMHEHUS OcHOBHBIC TIOHATHS XAMUH
BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN: MOHOMED, IMOJHUMEpP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJIMMEPU3ALNM, CPEIHSS MOJIEKYJsipHas Macca. OCHOBHBIE METOMbI
CHHTE3a  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHECHWHM  —  TOJUMMEpH3alus |
MTOJIMKOHACH CALTHSL.

IInacmmaccol (noausmunex, nOIUNPONUIEH, NOAUBUHUIXAOPUO, HOJUCTIUPOTL).
Hamypanvnoiti u cunmemuueckue xayuyku (0ymaoueHnoswviii, Xi0pONpeHo8blll U
U30npenoswlil). Bonokna: namypanbhsie (XI0NO0K, Wepcmy, WENK), UCKYCCMBEHHbLE
(ayemammoe 80J10KHO, BUCKO3A), CUHMemu4ecKue (Kanpo u 1a6cam)

Teopernueckne 0CHOBbI XUMUM

XUMHUECKUH AreMeHT. AToM. Sipo aToma, U30TOIbI. DJIEKTPOHHAS 000JI0YKa.
DHepreTUvecKrue ypOoBHH, MOAYPOBHH. ATOMHBIE OpOMTaIH, S-, P-, 0- dIIEMEHTHI.
OcoOeHHOCTH pacnpeieNieHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax dSJEMEHTOB
MEPBBIX YETHIPEX MEPUONIOB. DINEKTPOHHAS KOH(MUTYypalds aTOMOB. Ompajicenue
XUMUYECKUX  CI0HCEMO8 6 NPOU3BEOCHUAX OEMICKOU  XY00XHCeCmEEeHHOll
Jaumepamypsl U UCKYCCHea.

[Tepuoanueckuii 3akoH W Ileprnognueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U [leproanyeckoil CHUCTEMBI
xuMmudeckux sneMeHToB [[.M. MeHnneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IepuojaaM.

3HaueHUe MMEPUOANICCKOI0O 3aKOHA B PA3BUTHUH HAYKH.
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CrpoeHne BemiecTBa. XHMHUYECKas CBS3b. BuHIbl XHMHYECKOM CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomoponanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MTOCTOSTHCTBA
COCTaBa BEIIECTBA. [WMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEILIECTB OT TUIMA KPUCTAJUTMYECKON PEIIETKH.

ITonatne o nucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBast 10Jis1 BEIIECTBA B pACTBOPE.

Cooeporcanue mem «Ceoiicmea 600wvl», «Kpyzoeopom 600v1» Kypce
«OKpyscaowuit Mup» HaYaNLHOU WIKOJTbL.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPTaHUYECKUX BeEIIeCTB. ['eHeTHyeckass CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas — peakuus.  Kiaccudukanus  XMMUYECKMX — pEakUUid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIEHUS DHEPTUHU MPU XUMUUYECKUX PEaKIIHIX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTbh OT pa3iuyHbIX (hakTopoB. OOpaTtuMbie
peaKkiuu.

Xumudeckoe paBHOBecre. DaKTOPHI, BIUSIONIME HA COCTOSHUE XUMHUYECKOTO
paBHOBecus. [Ipunnun Jle [larense.

DnekTpoiauTrueckas auccornyanusa. CHibHBIC U ciaadblie 3IeKTpoauThl. Cpena
BOJIHBIX pPAacCTBOPOB BEIIECTB: KHUCIAsA, HEUTpaybHas, LienouyHas. [lonamue o
6000pooHom noxaszamene (pH) pacmeopa. Peaknum monHoro obmena. [ uopoaus
HeopeaHuueckux u opzanudeckux eeujecms. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHbBIC
peakuuu. [lonamue 06 snekmponuze pacniagos u pacmeopos coneu. Ilpumenenue
971eKMpPONU3A.

Cooepocanue pazoena «Xumuueckue peaxuuu» 6 Kypce «OKpy;caroujuil

mup» HAYa1bHOU WIKOIbL.
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PacuérHnble 3anaun

PacuéTtel 1o ypaBHEHHSIM XMMHUYECKUX PpEakiuid, B TOM YHCJIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHITHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xumus

Hewmetrambl. [lonoxenne HemeTtamios B [lepronnueckoit cucteMe XUMHIECKUX
anemenToB J[.MI. MeHneneeBa U OCOOEHHOCTH CTPOEHMsSI aToMoOB. Du3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJTOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbochopa wu yriaepoma). XUMHUUECKHE CBOMCTBA BaXXHEUIIMX HEMETAJJIOB
(ra;moreHoB, cephl, a3ora, docdopa, yriaepoma M KpPEeMHHS) M HUX COCIUHCHUHN
(OKCHUIIOB,  KHUCIOPOJCOAEPXKAIMX  KHUCJIOT,  BOJAOPOJAHBIX  COCAUMHEHUN).
[IprumMeHeHne BaXKHEHUIIINX HEMETAJJIOB U X COCAUHECHUH.

Meramnel. 1lonoxkenne meramnoB B l[leproanyeckoil cucTeMe XUMHYECKUX
sanemenToB J[.MI. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 000JIOUYEK
aToMoB MeTajuioB. OOmme ¢usndeckue cpoiicTBa MeTaoB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBAa BaXXHECUIIMX METAUIOB (HATPUM, Kadui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO6mue cnocoObl nonyueHus: MeTaiuioB. Memannypeus. Kopposus memannos.
CriocoObI 3a1uThl OT KOppo3uu. [[pumeHnenne MeTamioB B ObITY U TEXHHUKE.

Pacuérnble 3aga4u

Pacuérel Maccel BemiecTBa win 00BEMA Ta30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEIIIECTB UMEET MPUMECH.

XMMHUS U KU3Hb

Ponp xuMum B 00€CleUeHUHM 3KOJOTHYECKOM, DHEPreTUUEeCKON W IMUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS

BC€IICCTB U XUMHUYCCKHUX peaKHHﬁ.
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ITpencraBienust 06 00X HAYYHBIX MPUHIUIAX POMBIIIEHHOTO MOJYYEHUS
BAKHEHIINX BEIIECTB.

YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEUIIUE CTPOUTEIIbHBIE
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
ya00peHus.

XAMHST W 370pOBbE YEJIOBEKA: IPABWIIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, paBuia 0€30MaCHOI0 UCIIOIb30BAHUS MTPENApaTOB OBITOBOM XUMHUH B
IIOBCETHEBHOM KU3HH.

Xumuueckaa  pamomHOCmb  HPU  UCHOJIb30GAHUU  Geuyecme 01
0eMOHCIMPAUUU ONbIMOE 6 NeOA20ZUYeCKOU O0eAMeIbHOCMU  YYumensn
HAYANbHBIX K1ACCOE.

Me:xnpeaMeTHble CBSI3H

Peanusanus MeXnpeaMeTHBIX CBA3EM NpU u3ydeHnn xumuu Ha 1 kypce CIIO
OCYILIECTBIISICTCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01Me ecTeCTBEHHO-HAay4YHbIE MOHATHS: SIBJICHUE, Hay4YHbIM (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KJaccu(puKanus, NepUOUYHOCTb, HAOIIOEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duzuka: MaTepus, DSHEpPrus, Mmacca, aroM, DJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YpOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BElIECTBa, (PU3NYECKUE BEJIMUMHBI M €IUHHULBI UX U3MEPEHUs, MPOTOH, HEUTPOH,
WOH, U30TOIl, paIMOAKTUBHOCTb.

buonorusi: KieTka, OpraHus3M, 3KOCHUCTEMA, MAaKpO- U MHUKPOAJIEMEHTHI,
BUTaMHHBI, OHocepa, 0OOMEH BellecTB B OpranusmMe, GOTOCUHTE3, OMOJOTUYECKU
aKTUBHBIE BelllecTBa (O€JIKH, YTIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOIBI, TOJE3HBIE MCKOMAeMbIE, TOILIUBO,

pecypcehl.
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TexHonorusi: IMUIICBLIC ITPOAYKTHI, OCHOBLI PAlMOHAJIbHOI'O ITIUTAHUA, MOIOIITHC
CpCaACTBA, JICKAPCTBCHHBLIC MW KOCMCTHYCCKHC IIpCliapaTtbl, MAaTCpHUaJbl U3
HCKYCCTBCHHBIX W CHHTCTHYCCKHX BOJIOKOH, XHWMHUUYCCKAsA MPOMBIIJICHHOCTD,
MCTAJLIYPIruAa, IMPpOU3BOACTBO CTPOUTCIbHBIX MAaTCPHUAJIOB, CEIBbCKOXO3SMCTBEHHOE
Mpou3BOACTBO, nuIcBas IMPOMBIINIJICHHOCTD, cbapMaueBTquCKa;{
INPOMBIINIJICHHOCTb, IMPOU3BOACTBO KOCMCTHYCCKUX IIPCIIaApaTOB, ITPOU3BOACTBO
KOHCTPYKIHMOHHBIX MaTCpuajIoB, QJICKTPOHHAA IMPOMBIIIJIICHHOCTD,

HAHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA
ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PpE3yJIbTaThl OCBOCHMS MpeaMera «XHUMHUsSD» IJOCTHTalTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIBTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMHd POCCHMCKOr0 Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U  TpaBWIAaMM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBIICHHSI JIMYHOCTH
oOyuaromuxcs. JINYHOCTHBIE pe3ynbTaThl OCBOCHUS MPEAMETA « XUMUS» OTPAKAIOT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATE€IbHOCTH
oOy4Jaronuxcs Mo peaju3aly MNPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1. rpaxIaHCKOro BOCIIMTAHUS:
OCO3HaHHUsl OOYyYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OO0S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;
MIPEACTABIICHUS O COMAIBHBIX HOPMaX U MPAaBUIIAX MEKIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHUBE;
TOTOBHOCTM K COBMECTHOM TBOPYECKOW AEATENBHOCTH MPU CO3JAAHMM yUEOHBIX
IPOEKTOB, PEIIEHNHU YUEOHBIX U TIO3HABATEIbHBIX 33124, BHIITOJTHEHUN XUMHUUECKUX
DKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBbBI, HAMEPEHHUS], JIOTUKY U apTyMEHTBI
JPYTUX MpY aHAJIW3€ Pa3IMYHbIX BUJOB YUEOHOM 1A TEIbHOCTH;

2. MATPHOTHYECKOIr0 BOCTIMTAHMS:
[EHHOCTHOTO  OTHOIIEHHUS K HCTOPUYECKOMY UM HAyYHOMY  HACJEAMI0
OTE€YECTBEHHOMN XHMUM;
yBaXEHMUsT K TMpoleccy TBOpUECTBa B OOJacTM TEOPUM M IMPAKTUYECKOIO

INPUMCHCHUA XUMHUH, OCO3HAHUA TOI'0, 4TO AOCTUIKCHHUS HAYKHW CCThb PE3YJIbTAT
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JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;
MHTEpECca U IO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUH U TOCJICAYIOIIEM aHAJIN3E
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHWBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHHE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE TMOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupOBaHHS KYJbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEW 370poBOro u 0Oe30omacHOro oOpa3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBUJ OE€30MacCHOr0 OOpallleHusi C BeIIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH MPAaBUJI HUHAUBUAYAIHHOTO M  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHUS TIOCJICACTBUN U HEMPUSATUS BPEAHBIX MPUBBIUCK (yHOTpeOJeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Yy4eOHO-HCCIeI0BaTeIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH, YCTAHOBKU Ha aKTHMBHOE YYacTHE B PELICHUM MPAKTUYECKUX 3a7ad
COLIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccril pa3IudHOTO pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH; YBAXKEHUS K TPYY,

JIOJSM TPYJa U PE3yabTaTaM TPYAOBOM AEATEIbHOCTH;
19



TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUBUAYAJIBHOW TpPAeKTOPUHU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

AKOJIOTHYECKH IIEI€CO00pa3HOTO0 OTHOIICHUS K TPHUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHMMAHUSl TJ00AIbHOTO XapakTepa HSKOJOTMYECKUX MPoOJaeM, BIUSHUS
AKOHOMHMYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHON U COLIMAIIBHOM CPEJIbI;

0CO3HaHMSI HEOOXOIMMOCTH MCTIOJIH30BAHMS JIOCTHKCHUN XUMHHM JIJIS1 PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHHUS;

AKTUBHOTO HEMPUATHUA ICHCTBUM, TPUHOCAIINX BPEIl OKPYkKAIOIIEH TPUPOTHON
cpelie, YMEHHsI MPOTHO3UPOBATh HEOJATOMPUSITHBIE SKOJOTHYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAIIATh UX;

HAIMYUS PA3BUTOrO 3KOJOTMYECKOTO MBIILICHUS, SKOJIOTHYECKOW KYJIbTYpPBHI,
OITbITa JIEATEIILHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOW WU COLMAJIBHOW
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH  UJICOJOTUU
xeMohoouu;

7) HUEHHOCTU HAYYHOI'O MO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHOW MTPAKTUKH;

MOHUMAaHUs CHenuUKH XUMHH KaK HayKd, OCO3HaHWs €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUM I11EJIOCTHOTO
MpeaCTaBiIeHusT 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH JIJIs1 COBPEMEHHOM ITMBUITH3AINN |
B €€ TYMaHUCTUYECKOM HAMPaBJICHHOCTH U BAXKHOW POJIM B CO3JIaHMH HOBOU 0asbl

MaTepUaIbHOU KyJIbTYPBl, PEIICHUH TTI00ANTbHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHUS
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YEJIOBEYECTBA — CBHIPHEBOM, DHEPTETUYECKOM, THUINEBOW M DKOJOTHMYECKOM
0€301acCHOCTH, B Pa3BUTUH MEAUIIMHBI, 00CCIICUCHUH YCIOBUH YCIEITHOTO TPY/ia U
IKOJIOTUYECKU KOM(POPTHOM KU3HU KaXAO0TO WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON TIPaMOTHOCTH: TIOHMMAaHHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHHUN OKPY>KAIOIIETO MUpPa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHHUS JIeIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HayUYHBIX (DAaKTOB M UMEIOIIUXCA JAHHBIX C IIEJIbIO MOJIYyYEHUS JOCTOBEPHBIX
BBIBOJIOB; CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOJIB30BAaTh XMMHUYECKHUE 3HAHUS IS
pelieHust mpo0IeM B peaabHbIX JKU3HCHHBIX CUTYaIHsX;

VMHTEPECA K O3HAHUIO U UCCIIEI0BATEIbCKON JIESITETbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHNIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTSAMU; UHTEpPECA K OCOOCHHOCTSIM Tpy/Jia B

pasIUUHbBIX chepax mpodeccrnoHaIbHON AeATeTbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3ysbTaTbl OCBOCHHS YUe€OHOro mpeaMera «XuMus» Ha
YpPOBHE CpeHEro 0011ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUISL dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaromxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaXKaroUUe
HEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
polecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SIKCIIEPUMEHT U IpyTHE);

yHUBEpCaIbHble y4eOHbIEe ICHCTBUS (ITO3HABATENbHBIE, KOMMYHHUKAaTHBHbIC,
PETYJISTUBHBIE), 00ecIeynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIInXCs;

CIIOCOOHOCTH 00YYarOUIMXCsl UCIOJIb30BaTh OCBOEHHBIE MEXANCIIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKNE 3HAHWS W  YHUBEpCaJbHble y4eOHble JEUCTBUS B
[I03HABATEIbHOW W COLMAJIbHOM IIpakTUKe. MeranpenmMeTHble pe3yJbTaThl
OTpaXalOT  OBJIAJICHUE  YHHUBEPCAJIbHBIMU  Y4YEOHBIMH  IO3HABATEJIbHBIMHU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JE€HCTBUSMH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMmaTpuBaTh; ONPENENATh LENH JESITeIbHOCTH, 3aJaBas MapaMeTpbl U
KPpUTEPUU HUX JOCTHIKEHHS, COOTHOCUTH PE3YJNbTAaThl JACSITEIBHOCTH C
MOCTABJICHHBIMHU LIEJISIMU;

UCIIOJI30BaTh MPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aHUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIME TOHSITHS ISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BBIOMPATHh OCHOBAHUS Yl KPUTEPHH JIJIS KITAaCCHU(UKAIIMH BEIIECTB U XUMHUYECKHIX
peaKkuuii; yCcTaHaBJIMBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY W3Y4aeMbIMU

ABJICHUSAMU,
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CTPOUTHb JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEIyKTHUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHATh B IIPOLECCE NO3HAHUSA, UCIIOJIB3YyEMbIE B XUMHM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popMyJsia, ypaBHEHHE XUMUUYECKOMN peakiuu
— IpU PEIICHUU y4eOHBIX MO3HABATENIBHBIX M NPAKTHUUECKUX 3a7ad, NPUMEHATH
Ha3BaHHBIE MOJIEIbHBIEC MPEACTABICHUS AJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
W3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIU.

ba3oBble uccienoBareJbcKue JeHCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuii; (GopMynHpoBaThb LEIUM M 33Jaud  HUCCIIEJOBAHMS, HCIIOJIb30BAThH
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYJIMPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI JUJISi (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
IIPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

BJIAJETh HABbIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS U MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOM MCCIIEIOBATEIbCKOM M  MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY
MIOMCKY METOJIOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MO3HAHUS.

Pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HCTOYHMKAX HHPOpManuu (HAy4dHO-
NomyJisipHas JUTEparypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHamu3upoBaTh WH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "

HCTIPOTHUBOPCYNBOCTD,
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bopMyIUpOBaTh 3aMpOChl U MPUMEHSTh PaA3JIMYHbIE METOAbl MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
ONpeAeNnEHHOr0 THMA; TPUOOpPETaTh OMBIT HCIONb30BAHUS WH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTUMaJbHYIO  (OpMy  MpeACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIHN S3bIK B KAUE€CTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uH(popManuen: MPUMEHATh MEXNpeIMETHbIE ((PU3UUECKHEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPEOOpPa3OBBIBATH 3HAKOBO-CHUMBOJIMYECKHE  CPECTBA
HaIJIS,IHOCTH.

KoMMyHHKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHS:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOIl TEMBI B XOJI€ AHAJIOTa W/WIH
JIMCKYCCUHU, BBICKa3bIBaThb HUJeH, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEJIOAKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTALMEN pe3ylbTaTOB MO3HABATEIBHON JESATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITTOJTHEHUHU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3alnuyd y4eOHOro npoexkra u (hopmMyaupoBaTh BbIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAaHUS IMO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHbIe yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYUIECTBIATH CBOK I[103HABATEIbHYIO
NeATEIbHOCTh, ompenensis e€ Leaud M 3aJadyd, KOHTPOJIMpPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIENIOBATENbCKUX 3aady, BbIOMpaTh Hambojee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM MOJIydeHHsT HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH AESATENBHOCTH HA OCHOBE CaMOaHaIM3a U

CaMOOILICHKH.
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HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca « OpraHndecKkas XuMHsD) OTPaXkaroT:

chOPMHPOBAHHOCTh  TPEACTABICHUA O  XHUMHYECKOWM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUI TPUPO/IBI,
B (OopMHpOBAaHMHM MBIIUICHUS W KYJIBTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJIl PELIECHUSI MPAKTUYECKHUX 3a/1ad U IKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHON cpele; BiaJcHHE
CUCTEMOW XMMHUYECKUX 3HAHHUM, KOTOPask BKIFOYAET: OCHOBOIIOJIATAXOIINE MTOHITHUS
(XMMUYECKUII 3JEMEHT, aTOM, OJJIEKTPOHHAas 000J04YKa aToMa, MOJEKyJa,
BAJICHTHOCTb,  JJIEKTPOOTPULATEIIBHOCTh, XHWMHWYECKass CBA3b, CTPYKTypHas
dbopmyna (pa3BEépHyTass U COKpall€HHas), MOJb, MOJISIpHAsE Macca, MOJIAPHBIN
00BEM, YTIEPOJHBIN CKeNeT, (PYHKIUMOHAIbHAS Tpymma, pagukal, H30Mepus,
WU30MEPBI, TOMOJIOTHYECKMM Ppsifi, TOMOJOTH, YIJIEBOAOPOABI, KHCIOPOIA U
a30TCOAEPXKAIIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHS); TEOPUHM U 3aKOHbI (TEOpUsi CTPOCHUs
opranuueckux BemiecTB A.M. ByTiepoBa, 3aKOH COXpaHEHMsS] MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SA3BbIK XUMUU;

MHPOBO33PEHYECKHUE 3HAHUSA, JIEKAIIUE B OCHOBE IIOHUMAaHUS NPUYNHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30MacHOM HCIOJIb30BAHWU BAXKHEHIIMX OpPraHMYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHHUH BBISBISATH XapaKTEPHBbIC MPU3HAKU TIOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE NOHATHS NPHU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALECHUN OPTraHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUH HCMOIb30BaTh XWMUYECKYI0 CHMBOJUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMyn OpraHMYEeCKMX BEUIECTB W yPaBHEHUH XUMHYECKUX PpEaKIUH,
M3TOTaBJIMBAaTh MOJEIM MOJIEKYJ OPTaHUYECKMX BEUIECTB JUI1 WUIIOCTPALUU KX

XUMHUYCCKOI'O U MPOCTPAHCTBECHHOI'O CTPOCHUS;
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c(hOpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh NPUHAMJIEKHOCTh H3YyUYECHHbIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY M CTPOCHHUIO K OIpEeACIIEHHOMY
KJIACCy/Tpynne COoeauHeHUN (YTJI€BOMOPOIBI, KHCIOPOJ ¥ a30TCOACpPKAIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cucremarndueckod HomeHkiarype (IUPAC), a Ttakke nmpuBOIUTH TpUBHUATLHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWIICH, MPOMWICH, alETUJICH,
ATWJICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAasi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CT€APUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

chOPMHPOBAHHOCTh, yMEHHUS OMNPENEIATh BUJBI XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPaTHBIC);

chOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TIOJIOKEHHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A.M. bytiepoBa niis o0bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HX COCTaBa W CTPOCHUSA;, 3aKOH COXPAHEHHUS MACChl BEILECTB;
chOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTpOeHUE, QU3HUECKUE U
XUMHUUYECKHUE CBOMCTBA THUIHWYHBIX TMPEACTABUTENIEH  pPa3IUYHBIX  KJIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, IPOMUIICH, alleTHIICH, OyTaaueH-1,3,
MeTwi0yTaaueH- 1,3, 6eH30J1, METaHOJI, ATaHOJI, STUJICHIJIMKOJIb, TJIUIEpUH, (EHOT,
alneTanbJeru, MypaBblHasi U YKCYCHasi KMCJIOTHI, TJIFOKO3a, KpaxmaJl, IeJUIH0103a,
aMUHOYKCYCHAsi KUCJIOTa), WUIIOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIYy HHMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHUX PEAKIHUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

chOpPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHHKHU YTIJIEBOJIOPOIHOTO
CbIpbs (He(Th, TPUPOAHBIN ra3, yroyb), CIOCOOBI UX NEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHHUIH TMPOBOAWTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
pEaKIU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB

HJIA IIPOAYKTOB peaKHI/II/I);
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c(hOpMHUPOBAHHOCTh YMEHUH BJIa/IETh CUCTEMOM 3HAHUIM 00 OCHOBHBIX METOJ1aX
HAy4YHOTO T[IO3HAHMS, MCHOJB3YEMbIX B XHMHHM TpU HM3YYCHUHU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOI0ICHNEe, N3MEPEHHUE, IKCIIEPUMEHT, MOJICTTMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HaHUS JUIsl TPUHATHS pEUIeHUH B
KOHKPETHBIX JKW3HCHHBIX CHTYyallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOJIOJATh MpaBHJia MOJb30BaHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUMEM, a TaKXe€ IpaBWiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, YMEHWW TUIAHUPOBAThH W  BBIMOJIHATH XUMHUYCCKHMA
HKCIIEPUMEHT (IIPEeBpAILEHUs] OPTAaHUUECKUX BEIIECTB MPU HATPEBaHUH, MTOTyUEHUE
ATWJICHA U M3YYCHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CIKOB ITPU HAarPEBAHWH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHHUKH O€30MaCHOCTH Mpu OOpaIleHMH C BEIIECTBAMH U
7a00paToOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alMuCH ypPaBHEHUH COOTBETCTBYIOUIUX pPEAKIUA U
(GbopMyIUPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIhTATOB;

COPMHPOBAHHOCTh YMCHHH KPUTHYECCKH aHAIM3UPOBATh XHWMHYECKYIO
uH(hOpMAIUIO, TOy4aeMyl0 U3 pa3HbIX HUCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHUN  COOJIOJATh  MpaBWia  DKOJOTHUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUSI CBOETO 3JIOPOBBbS W OKPY’KAIOIICH MPUPOTHON CpeIbl, OCO3HABATh
OMMACHOCTh BO3J/ICHCTBUSI HA KUBBIE OPTaHU3MBI OMPENETEHHBIX OPTaHUYECKUX
BCIIECTB, MOHMMasi cMbIci Tokaszatens IIJIK, moscHsITh Ha mpumepax CrocoObI
YMEHBIIICHUS W TIPEIOTBPAIICHUS HMX BPEAHOTO BO3JACHCTBUS Ha OPTraHW3M

YEeJI0BEKa,;
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JUIsE O0y4YaloIMXCs C OTPAHUYEHHBIMM BO3MOKHOCTSMH 370pPOBbS: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUM.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeopraHu4ecKas XUuMUsD»
OTpaXkaroT:

chOPMHPOBAHHOCTh  TPEACTABICHUM: O  XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHUHN MIPUPO/IBI,
B (OPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOUMOM /IJIsi PEHICHUs] MPAKTUYECKUX 3a]1a4 M IKOJIOTHUECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U PUPOTHOM CpENE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JI€MEHT, aToM, M30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHCJICHUS, XMMUYECKasi CBS3b
(koBaJIeHTHAas, MOHHAsI, METALTUYECKAs, BOJOPOAHAS ), KPUCTAITMYECKAs PEIIETKa,
TUMBl XUMHUYECKUX  PEAKLUM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON JHcconumanuu, nepuoamdyeckuii 3akoH .M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
NP XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIllMe B OCHOBE NMOHUMAHHS MNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHUN BBISIBISATH XapaKTepHbIC NPU3HAKU TTOHATHM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUHM HEOPTaHMYECKUX BEIIECTB W WX MPEBpalieHuil CHOPMHPOBAHHOCTH
YMEHUN UCIHOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [JIsi COCTaBlieHUs (popmyin

BEILIECTB M YPABHEHWM XMMMYECKHUX PEAKLMM, CUCTEMATHYECKYI0 HOMEHKIATYpPy
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(IUPAC) u TpuBuManbHble Ha3BaHUS OTACJIbHBIX HEOPTraHWYECKUX BEIIECTB
(yrapHbli ra3, yriaekucliblil ra3, aMMuak, raiméHas U3BeCThb, HErami€Hasi U3BECTb,
MUTHhEBAs COJA, TUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OMPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJIECHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMUECKOW PEIMETKH KOHKPETHOTO BeElIlecTBa (aTOMHAs, MOJICKYJSIpHasd,
MOHHAs, METAJJIMYECKas), XapaKTep CpPe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHEHUI; C(HOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICHKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEAeNEHHOMY KJaccy/TpyIie
COCIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUI PaCKPbIBATh CMBICI Iepuogudeckoro 3akona J[.1.
MenzeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (YHKIMH;, CHOPMHUPOBAHHOCTh YMEHUN XapakTepU30BaTh
AJEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKMX JJIEMEHTOB 14 mepuoaoB
[Tepuoauueckoit cucteMbl XuMUYECKUX 3jieMeHTOB JI.M. MeHneneeBa, ucnonb3ys
NOHATUSL «S-, P-, O-DIEKTPOHHBIE OPOUTAIN», «IHEPTETHUECKUE YPOBHUY,
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
COCQMHEHUN MO IepuojgaMm u rpymmnam l[lepuoamyeckon CUCTEMBI XMMUYECKHUX
anemenToB [[.M. MenaeneeBa; cGopMHUpPOBAHHOCTb YMEHUW XapaKTEpH30BaTh
(omuchIBaTh) OOIIME XMMHUYECKUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUIHBIX
KJIaCCOB,  MOATBEPXIATh  CYIIECTBOBAHUE TE€HETUYECKOW  CBA3U  MEXKAY
HEOPraHWYECKMMHU BEIIECTBAMU C TMOMOIIBIO YPAaBHEHHN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMHUUYECKUE PEAKIUU TI0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy W COCTaBY PEarupyrolivux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH

peaKiMK, YYaCTHIO KaTajau3aTropa);
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c(OpPMHPOBAHHOCTh YMEHUN COCTABJISITH YPABHEHMSI PEAKIUN pPa3IMuHbIX
THUIIOB, MOJHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIINU UAYT 0 KOHIIA,

chOpPMHUPOBAHHOCT, YMEHUH MPOBOAUTH  PEAKIUHU, MOJATBEPKIAAIOIINE
KAueCTBCHHBI COCTaB pa3IUYHBIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX
BEIECTB; C(HOPMHUPOBAHHOCTh YMEHUW paCKpbIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TIOCPEIACTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCHUMOCTb CKOPOCTU XHUMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHemHero BozjaeictBusi (mpunuun Jle Illarense);
c(hOpMHPOBAHHOCTh YMEHHUH XapaKTePU30BaTh XUMHUUYECKHE MTPOIICCCHI, JIKAIITUE B
OCHOBE IIPOMBINIUICHHOTO TIOJIYYCHHUSI CEPHOM KHCJIOTHI, aMMHaKa, a TakxKe
chOpPMHUPOBAHHOCTh TPEJCTABICHUA 00 OOIMMX HAYYHBIX MPUHIUINAX U
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO TIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS C HCIOIb30BaHUEM
TIOHATHS «MacCOBast JI0JIS BEIIECTBA B pAaCTBOPE», 00BEMHBIX OTHOIICHHI T'a30B MPHU
XUMUYECKUX PEAKIUAX, MACcChl BEIIECTBA WM 00BbEMaA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3¢ (}EeKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

chOpMHPOBAHHOCTh YMEHUHN COOJIO/ATh MpaBUja MOJb30BAHUS XUMHUYECKOM
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITTOJHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATH M BBIMOIHATH
XUMUYECKANW JKCIEPUMEHT (pa3iioKeHHe IMEePOKCHIa BOJOpOAa B TPUCYTCTBUU
KaraquM3aTopa, OMNpeaelieHHe Cpeabl pPacTBOPOB  BEIMIECTB C  IMOMOIIBIO
YHUBEPCAIBHOTO WHJIMKATOpa, BIMSHUE Ppa3JIMYHbIX (PAKTOPOB HA CKOPOCThH

XUMHUUYECKOM peakunn, PCAKIMU HOHHOI'O O6MeHa, Ka4CCTBCHHBIC PCAKIIMKU HaA
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cyiab(par-, KapOOHaT- M XJOPUA-aHUOHBI, HA KAaTHOH aMMOHHs, pEILECHUE
OKCIEPUMEHTAIbHBIX 3afady 1o TemaMm «Metamsl» u  «Hemeramney) B
COOTBETCTBHH C IIPABUIIAMU TEXHUKH O€30IIaCHOCTH ITPH OOpAIIEHUH C BEIIECTBAMU
U J1adopaTOpHBIM O00OpPYAOBAHUEM, IPEACTABIATH PE3YJIbTaThl XHUMHUYECKOIO
JKCIIEpUMEHTa B (OpMe 3aluCH YPaBHEHHH COOTBETCTBYIOIIUX pPEAKIUN U
¢dbopMynupoBaTh BBIBOJABI Ha OCHOBE 3THUX pE3yJIbTaToOB; CHOPMUPOBAHHOCTH
YMEHUM KPUTUYECKU aHAJIU3UPOBATh XUMUYECKYI0 HH(POPMALHIO, IOTyYaeMy0 U3
pa3HbIX HCTOYHUKOB (Cpe/IcTBa MACCOBOM KOMMYHUKaIMKU, IHTEpHET U APYTHX);

COPMUPOBAHHOCTh ~ YMEHUH  coOmofaTh  MpaBuUia  DKOJOTUYECKHU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAaHEHUS CBOETrO 3J0POBbS U OKPYJKAIOIIEH INPUPOJHOM CpElbl, OCO3HABATH
OIIACHOCTB BO3ZECHCTBUS HA KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CHocoObl yMEHBUIEHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

Ui O0y4aroluxcss C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 370POBbS: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M

XUMHYECKUX SIBJICHUU.
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KAJVIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

Nen/m | lata | HammeHoBaHME pa3nesioB ¥ TEM YPOKOB Ko | OcHOBHBIE BU/IBI ACSITEIBHOCTH 00YYaIOIIUXCS

I

ye

CT

BO
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co

B

Pa3znen 1. Teoperuueckne 0CHOBbI OPraHu4YecKoil Xumuu (5 4acoB).

Tema IIpeamer opranuveckoit xumumn. Teopuss crpoenusi |5 | PackpbiBaThb CMBICT  HM3y4aeMbIX  TOHSTHM
1.1 oprann4yeckux coeaunenuii A.M. byrieposa (BBISIBISIT ~ MX  XapakKTEepHble  MPU3HAKH),
1. [IpenmMer opranudeckod XuMuu: €€ BO3HUKHOBEHHE, YCTaHaBJIMBAaTh HMX B3aUMOCBS3b. I[IprUMeEHATH
pa3BUTHE W 3HAYEHUE B MOJYYEHUU HOBBIX BEIIECTB M MIOJIOXKEHUSI TEOPUHM CTPOEHUS OPraHUYECKHUX
MaTEePUAIOB. BemecTB A. M. BytnepoBa mjisi oObSCHEHUs
2. Teopusi cTpoeHUsI OpPraHMYECKUX coequHeHuil A.M. 3aBUCUMOCTH CBOWCTB BEILECTB OT UX COCTaBa 1
bytnepoBa, €€ ocHOBHble TOJIOKEHUS. CTpPyKTypHBIE CTPOCHUSL. Hcnons3oBath XUMHUYECKYIO

bopMyJIbl OpraHUYECKUX BEIIECTB. | OMOIOTHS, H30MEPHSI.

CUMBOJIMKY OJIsI COCTABJICHUA MOJICKYJISIPHBIX M
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XuUMHYECKas CBSI3b B OpPraHUYCCKUX COCAMHCHUAX: KPATHBLIC

CBs3HU, O- U TT-CBJ3H.

[IpencraBienue o knaccuuKay OpraHUIeCKUX BEIIECTB.

Howmenknarypa OPTaHUYECKUX COEMHEHU N
(cucteMatnueckas) 1 TPUBHAIbHBIE HA3BAHUSI BaXKHEUIIIHUX

HpC,ZICTaBHTeJICﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB.

CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopmyn opraHudyeckux BemecTB. OnpenensThb
BH/JIbl XUMHYECKOH CBSI3U (OJIMHAPHBIC, KPATHBIE)
B OpPraHMYECKUX COCIUHEHHUAX. PackpbiBaTh
pOJIb  OpPraHMYECKOM XHMHH B  TMPUPOJIE,
XapakTepu3oBaTh €€ 3HAUYCHHE B JKHU3HU
YeJI0BEKA, WILTIOCTPUPOBATH CBSI3b C JAPYTUMU

HayKamHu.

Pasznen 2. Yraesoaopoanl (16 yacos)

Tema IIpeaeabHbIe yriIeBOAOPOAbI — AJIKAHBI
2.1
6. AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUH PSI.
7. Meran W 3TaH — MNPOCTEUIINE NPEACTABUTENINA AIKAHOB:
COCTaB, XMMHUYECKOE CTPOEHUE, PUBNYECKUE U XUMHUECKHE
CBOMCTBA (peakluy 3aMEUICHUs] U TOPEHHUs), HaX0XK/ICHUE B
PUPOJE, MOTYUYEHNUE U TPUMEHEHUE
Tema HenpeneabHble YrjieBOAOPOAbI: AJKEHbI, AJKAJHEHbI,
2.2 AJIKHHBI

PackpbiBaTh  CMBICTT  M3y4aeMbIX  ITOHSTUH
(BBISIBJIISITh WX XapaKTepHbIe  IMPU3HAKH),
YCTAHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOLIME TMIOHATUA MPU ONUCAHUU
COCTaBa, CTpOEHUA u IIPEBPALLCHUAN
OpPraHMYEeCKUX coeAuHeHui. lcnonp30BaTh
XUMHYECKYK) CHMBOJIUKY JUIl COCTaBJICHMS

MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,

COKpaniéHHoMn) popmMys1 OpraHM4eCKUX BEIIECTB.

33




AJKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAaAa.

OTuneH — NpOCTEHIINI MpeACTaBUTENb aJKEHOB: COCTaB,
XMUMHUYECKOE CTPOEHUE, (PU3NUECKHE U XUMUUECKHE CBOICTBA
(peakuMu THAPUPOBAHUS, TAJIOI€HUPOBAHMS, THUIpaTaliH,
OKHMCIICHUS U TOJIMMEpPHU3alMu) HaXOXKJIEHUE B MPUPOAE,

IMOJIYUCHHUC U IIPUMCHCHUC.

10.

AnKanneHsl: Oytanuen-1,3 u MeTunoyTtaauen-1,3,
XUMHUYECKOE CTpPOEHUE, peaxkuus MOJIMMEPU3ALIUH,
NpUMEHEHUE (I CMHTE3a MPUPOTHOTO U CUHTETHYECKOIO

Kay4yyKa U pEe3UHBI).

11.

AJKHWHEI: COCTaB U 0COOCHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI

psm.

12.

ALleTUIIEH — NPOCTEUIINM MPEACTABUTEND AJIKUHOB: COCTAB,

XUMHYECKOE CTPOCHHE,

13.

AueruneH: pu3nYecKre U XUMHUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApATAllMd TOPEHHUS),

HaXO0XXACHUC B IIPHUPOJC, IMOITYUCHHUC U IPUMCHCHUC

VYcranaBiauBath NPUHAJICKHOCTh BEILECTB K
ONPENEIICHHOMY KJIAcCy YIJIEBOAOPOAOB IO
COCTaBy M CTPOCHMIO, Ha3blBaTh UX IO
CUCTEMATUYECKOM HOMEHKJIAType; HPUBOIUTH
TPUBHAJIbHBIC Ha3BaHUS OT/EJIbHBIX
MpEACTAaBUTENICH YTIeBOAOpOA0B. OnpenensiTh
BU/IBl XUMHUYECKON CBSI3W B  MOJIEKyJax
YIJIEBOJIOPOJIOB; XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHON CIOCOOHOCTH YTJIEBOJOPOJOB OT
KPaTHOCTH KOBQJICHTHOM CBSI3U.
XapaxkTepuzoBaTh COCTaB, CTpPOCHHE,
npuMeHeHne, (Qundeckue W XUMHUYECKHE
CBOMCTBA, BaXHEUINHE CHOCOOBI TOITYyYCHHUS
TUMHYHBIX MPEICTaBUTENEH pa3TUYHBIX KJIACCOB
VIJIEBOJOPOAOB  (MeTaHa, »JTaHa, OJTHIICHA,
aneruiieHa, Oyraauena -1,3, 0eH3ona, Tojryona).

BBISBISITD  T€HETHYECKYI0  CBSI3b  MEXKIY
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Tema

ApomaTuyecKue yrjieBoaopo/bl

2.3
14. ApeHbl: OEH3071 U TOJYOJ, COCTaB, XMUMHUYECKOE CTPOCHUE
MOJIEKY T
15. ApeHbl: (U3MYECKHME U XUMHUYECKHE CBOMCTBA (peakiuu
TQJIOTCHUPOBAHWSIT W HUTPOBAHWS), TOJyYCHHE U
npuMeHeHue. Brausinue 6eH301a Ha OpraHu3M YelloBeKa.
16. ['eneTnyeckas CBSI3b yIIIEBOJOPOIOB
Tema IIpupoaHbie  MCTOYHMKHM  YIJIEBOAOPOAOB M HX
2.4 nepepadorTka
17. [Tpupoausiii raz. [lonyTHble HeTIHBIC Ta3bI.
18. Hedtp u e€ npoucxoxaenue. CriocoObl nmepepadboTku HEDTH:
MEPEeroHKa, KPEeKUHT (TePMUYECKUN, KATATUTUYECKUN).
[IpoaykTel mepepaboTku HePTH, HUX NOPUMEHEHHUE B
MIPOMBITIUICHHOCTH U B OBITY.
19. KameHHblii yrosbs 1 NpOAYKTHI €ro NepepadoTKU.

YIJICBOAOpOAaMU U IMOATBCPIKIAATH €€ HaIM4ue
YPaBHCHUAMU COOTBCTCTBYIOIIHUX XHUMHYCCKUX

peakuui C HCIOJIB30BAaHUEM CTPYKTYPHBIX

dhopmyI.

35




20.

Omnpenenenve MOJEKYJISIpHOM  (QOPMYJIbBI  OpraHUYECKOTrO

BCIICCTBA II0O MACCOBBIM JOJISIM aTOMOB XHMHYCCKHX

DJIIEMEHTOB.
21. Pacu€rel 10 ypaBHEHNIO XUMUYECKOW PEAKLUN.
Paznen 3. Kucaopoacoaep:xxamue opranndeckue coequnenus (13 yacos)
Tema Cnuptbl. ®eHou PackpbiBaThb  CMBICI  HU3y4aeMbIX  IIOHSITUH
3.1 (BBISIBIISITh WX XapakTepHbIe  IPU3HAKH),
22. [IpenenpHble OAHOATOMHBIE CHUPTHI: METAHON M ITAHOJI, YCTAHABIIMBATh UX B3aUMOCBS3b, WCIOJIb30BATh
XUMHUYECKOE CTpOCHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA COOTBETCTBYIOIIME TMOHSATUS IIPU ONHCAHUU
(peakiuu ¢ aKTUBHBIMH METaJUIaMH, TaJOreHOBOJIOPOIaMH, COCTaBa, CTPOCHHUS u npeBpanieHuin
TOpEHHE), MIPUMEHECHHUE. Bonoponnas CBSI3b. OpPraHMYEeCKUX coeAuHeHui. lcrmonp30BaTh
@U3HOJOTUYECKOE [ECTBUE METAaHOJIAa M JTaHojla Ha XUMUYECKYK) CHMBOJIMKY JJISI COCTaBJIEHUS
OpraHu3M YeJIOBEKa. MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
23. MHoroatoMHbi€ CHOUPTHI: ATUJICHIVIMKONL W TJULEPHUH, COKpaniéHHoi ) popMys1 OpraHUIECKUX BEIIECTB.

XHUMHUYCCKOC CTPOCHHC, (1)H3HLIGCKI/IG 1 XMMHUUYECKHME CBOMCTBA
(B33HMOI{€ﬁCTBHC CO IMICJIOYHBIMH METAaJ1JIaMH, KaYCCTBCHHAA

peakiusi Ha MHOIOATOMHbIE CHHUPTHI). DU3NOIOTHUYECKOE

VYcraHaBnuBaTh MPUHAJIEKHOCTh BEIIECTB K
ONMpENEICHHOMY  KJacCy MO  COCTaBy H

CTPOCHHUIO, HA3bIBaTb HX IIO CHUCTEMaTHUUYECKOM
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JIEMCTBUE HA OpPraHnu3M 4enoBeka. [I[pumenenne rouuepusa u

ATUJICHTIIUKOJISL.

24, ®enon. CtpoeHue MoJIEKyJbl, (pU3NUECKHE U XUMHUECKHE
cBoiicTBa  (heHoa. TokcuuHOCTH ¢enona, ero
dbusnonoruyeckoe JEWCTBME HA OpPraHu3M  4YeJOBEKa.
[Ipumenenue (eHona.

Tema Aabaeruabl. Kapoonosbie kncaorbl. Ciio:KHbIE d(PUPBI
3.2

25. Anpaerunpl: GopMaIbACTHIl W alleTadbJACTH/l, XUMUYECKOE
CTpOEHHUE.

26. Anpnerupl: pu3nUeckue U XUMHUIECKUE CBOMCTBA (PEeaKIUu
OKHUCJICHUSI W BOCCTAaHOBJICHHS, KA4YeCTBCHHBIC DPEAKIINN),
MOJIyYeHHUE U IIPUMEHEHHE.

217. OnHOOCHOBHBIE — TpeleibHbIe  KapOOHOBBIE  KHCJIOTHI:
YKCyCHasl KHCIIOTa, XUMUYECKOE CTpOCHHE, (pu3ndeckue u
XUMUYECKHE CBOMCTBa (OOIIME CBOMCTBA KUCIIOT, PEAKIIUS
TepUPUKALINN), TOJyUEHHE U IPUMEHEHNE.

28. OnIHOOCHOBHBIE  TIpefeibHbIE  KapOOHOBBIE  KHUCJIOTHI:

bu3nueckue W XUMHUYECKHE CBOMCTBa (0OmMe CBOWCTBA

HOMEHKJIAType;  NPUBOAUTH  TPUBHUAIBHBIC
Ha3BaHUsA OTZIEIIbHBIX IpEACTaBUTENICH
KHCJIOPOACOIEPKALIUX COCIMHEHU .
XapakTepu3oBaTh COCTaB, CTPOEHHE,

npuMeHeHue, (Qunyeckue ¢ XUMHYECKUE
CBOMCTBA, Ba)XHEHIIHE CHOCOOBI MOJyYECHHS
TUINAYHBIX IPEICTaBUTEIICH Pa3IMUHbIX KJIACCOB
KHCIIOPOJCOIEPKAIINUX COETUHEHUHN (METaHOa,
ATaHoja, MuIepuHa, GeHona, hopmanpaeruia,
aneTanbAerua, YKCyCHOW KHUCIOTBI, TJIFOKO3BI,
caxapo3bl, Kpaxmala, LEJUII0J03bl); BBIABISATH
FEHETUYECKYID  CBSI3b  MEXAY HHMH U
NOATBEP)KAATh €€ HaJIUM4he YpPaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHUYECKHX PpPEAKIUN C
UCIIOJIb30BAaHUEM  CTPYKTYpPHBIX  (hopMyIL.
OnuceiBaTh COCTaB, XMMUYECKOE CTPOEHUE H
IIPUMEHEHUE JKHPOB, XapaKTepU30BaTh UX
3HAYEHHUE JJI KUZHEIEATEIbHOCTH OPTaHU3MOB.

Oco3HaBaTh OMMACHOCTH BO3JACHCTBUS HA JKUBBIC
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KUCTIOT,  peakuus  JTepuduKanuu), TMOIyYeHHEe |

pUMEHEHUE.
29. CreapuHOBasi M OJICMHOBAs KUCJOTHI KakK MPEACTaBUTEIH
BBICIIINX KapOOHOBBIX KHUCJIOT. MbIIa KaK COJM BBICIIHX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.
30. Crnoxuble >QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIIOT.
['unponus cioxHbix 3¢GupoB.KUpbl Kak MPOU3BOJIHBIE
TJIMIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. [ MpOIIN3 )KUPOB
Tema YrieBoabl
3.3
31. YraeBossl: cocTaB, KiaccubuKaIys yrieBo10B (MOHO-, TU- U
noJrcaxapuibl).
32. ['moko3a — mpocTemuii MOHOCaxapul: OCOOCHHOCTH

CTPOEHMSI MOJIEKYJIbI, (PU3NYECKUE U XUMHUECKHE CBOWCTBA
II0KO3bl  (B3auMmozaeiictBue ¢ rugpokcuaoM  menu(Il),
OKHCJICHHE aMMHa4YHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOXXICHHE B

npUpoze, NMPUMEHEHUE TIIIOKO3bl, OWOJIOrMYeckas pojb B

OpraHu3Mbl  OIPEAEJIEHHBIX  OpPraHUYECKUX
BELIECTB, IMOSCHATh HA NpHUMEpax CIOCOObI
YMEHBUIEHUSI U MPEJOTBPALIECHUS UX BPEIHOTO
BO3JCHCTBUSL ~ HAa  OpraHM3M  YeJIOBEKa.
[TpoBoAUTH BBIUMCIACHUS [UIsI ONPEIECIICHUS
MOJICKYJISIPHOM ~ QOpMyJIBI  OpraHHUYECKOro
BEILIECTBA, 110  YPaBHEHUIO  XUMHUYECKOMN
peakuun. (CamMOCTOATENBHO IUIAHUPOBaTh U
OCYILECTBIIATh CBOIO IIO3HABATEIIbHYIO

ACATCIIbHOCTD, IIPUHUMATL dKTHBHOC Y44CTHC B

IpynIoBOil y4eOHOMU AeSTENbHOCTH.
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KUBHCACATCIIbBHOCTU OpraHu3Ma YCJIOBCKaA. DOTOCUHTE3.

®pyKTO3a KaKk U30Mep TIIFOKO3bI.

33. Caxapo3a — TMpeACTaBUTENb JUCAXapHIOB, THAPOIU3
caxapo3bl, HAXOXKIACHUE B MPUPOJIC U IPUMEHEHUE.
34, Kpaxman u mesuono3a Kak mpupoHbIe MOJTMMEPbI: CTPOSHHE

KpaxMajla MW LOCJIII0JIO3bI, (1)I/IBI/II-ICCKI/IC n XHUMHYCCKHC
CBOMCTBA Kpaxmalia (FI/II[pOJ'II/IS, Ka4YCCTBCHHAA pPCAKIUA C

HOJIOM).

Paznen 4. A3zoTcoaep:kainiyue oprannyeckue coeqnHeHus (4 yaca)

Tema AMHHBI. AMMHOKHCJIOTBI. Benkn
4.1
35. AMUHBI: METUJIAMUH — IIPOCTEUINM NPEICTABUTEID AMUHOB:
COCTaB, XMMHUYECKOE CTPOEHUE, PU3NYECKUE U XUMHUECKHE
CBOMCTBA (peakUuu ¢ KUCIOTaMU U TOPEHHUSI ), HAXOXKJICHUE B
IpUpOJeE.
36. AMUHOKHUCIIOTBI KakK ampoTepHbIC OpraHvyYeCcKue

coeaquHeHusd. Ddusuueckue U XUMHYECKHE CBOICTBa

PackpblBaThb  CMBICT  M3y4aeMbIX IOHATUI
(BBISIBISIT ~ MX  XapakTEepHble  MPU3HAKH),
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIIIME TNOHATUS MPU ONHMCAHHUH
COCTaBa, CTPOCHUS u IIpEBpALIECHUN
OpPraHUYECKUX CcoenuHeHur. lcnosb3oBaTh

XUMHUYCCKYIO CHMBOJIUKY i1 COCTABJICHUSA

MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
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AMUHOKHUCIOT (Ha MNpHUMepe TIIuiuHa). buonoruueckoe

3HaYeHHUE aMUHOKHCIIOT. CUHTE3 IICIITUOOB.

37. benku kak mpupoaHbIe moauMepsl. [lepBudHas, BTOpHYHas U
TpeTUYHas CTPYKTypa OeIKOB.
38. XUMHYECKHE CBOWCTBAa OCNKOB: THAPOJHN3, ICHATYpAIlUs,

KauyeCTBEHHBIC PEAKIIMH HA OCIKU.

COKpalIEHHOMN ) (hOpMYJT OPTaHUYECKUX BEIIECTB.
Onpenensatb MNPUHAIICKHOCTh BEHIECTB K
ONpENEICHHOMY  KJacCy MO COCTaBy H

CTPOCHUIO, HA3bIBATb HX IIO CHUCTEMAaTHUYECKOMU

HOMCHKIIATYPC, IIPUBOOUTD TPHUBHUAJIbHBIC
Ha3BaHUA OTACIIbHBIX HpCHCTaBHTCHCﬁ.
XapaKTepI/I?)OBaTB COCTaB, CTPOCHHUC,

NpUMEHEHUE, (QU3NUEeCKue U XUMHUYECKHUE
CBOMCTBA, BaXHEUIIHME CHOCOOBI MOJy4YEHUS
TUMUYHBIX MPEICTAaBUTENIEH a30TCOJEPIKAIINX
coeaMHEeHUN (MeTUIaMHMHA, TJIMIIMHA, OEIKOB).
OnuceiBaTh COCTaB, CTPYKTYpPy, OCHOBHBIC
CBOMCTBa OEJKOB; TIOACHATH Ha MpPUMEpax
3HaYeHuEe OEJKOB Jid OpraHu3Ma 4YesloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAaHMS — HAOMIOJaTh MW OIHMCHIBATh
JIEMOHCTPaIIMOHHBIN AKCIIEPHUMEHT.
CaMOCTOSITENBHO MIAHUPOBATH U OCYIIECTBIATh

CBOIO IMO3HABATCIbHYIO ACATCIIBHOCTD,
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IMPUHUMATb AKTHUBHOC YYaCTHUC B prnHOBOﬁ

y4eOHOM eI TEeIbHOCTH

Pa3zned. 5. BeicokoMoJieKyJIsIpHbIE COeIUHEeHUd (2 yaca)

Tema ILnactmaccesl. Kayuyku. Bosiokna
5.1
39. OCHOBHBIE ~ MOHATUS  XUMHUU  BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUW: MOHOMEp, IMOJHMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPHU3aLUN, CPEIHSSI MOJEKYJSpHAas macca.
OCHOBHBIE =~ METOABI  CHHTE3a  BBICOKOMOJEKYJISIPHBIX
COCIMHEHUA — TOJUMEpHU3alMs M  IOJIUKOHACHCAIIHS.
[TnacTmaccel (MOAUATUIIEH, HIOJITIPOTIWIIEH,
MOJTMBUHUWIXJIOPHU/I, TTOJTUCTUPOI).
40. HatypanbHblil 1 cHUHTeTHYECKHE Kayuyyku (OyTaJMEeHOBBIH,

XJIOPOTIPEHOBBIM M HM30MPEHOBLIN). BosokHa: HaTypasibHbIE
(xJI0mOK,  MIePCTh, MIENK), HMCKYCCTBEHHBbIE (alleTaTHOE

BOJIOKHO, BUCK03a), CHHTETUUECKHE (KalpOH U JIABCaH).

Bnanerts M3y4yaeMbIMU XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICIT H3y4aeMBbIX
MOHATUM MW TPUMEHATh OSTU MOHATUSA IpU
ONMKMCaHUU cocTaBa u CTPOCHHUS
BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKHUX BEILECTB,
JUJ1s1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHUIA.
Hcnonb3oBaTh XUMHUYECKYI) CHUMBOJIMKY JJIst
COCTaBJICHUSI CTPYKTYPHBIX (DOPMYJI BEIIECTB U
YpPaBHEHHUM  peaklud  MOJUMEPU3AUUMUA U
MOJIMKOH/ICHCALINH. OnuceiBaTh COCTaB,
CTPOCHHE, OCHOBHBIE CBOMCTBAa Kay4dyKOB,
HaunOoJsee pacrnpocTpaHEHHbBIX BUJIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHUE B PA3INYHBIX

OTpacsX.

Pa3znen 6. Teoperuueckne ocHOBbI Xumuu (16 yacos)
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Tema

6.1

Crpoenue  aromoB. Ilepuogmyeckuii  3aKOH H
Ilepuoauueckass cucreMa XuMuU4eckux djiemeHros JI.U.

MengeiieeBa

41.

Xumnuecknii 3neMeHT. AtoM. CocTtaB aroMa, H30TOIIEL
DJIeKTpOHHasT  000JI0YKa.  DHEpPreTUYECKHe  YpPOBHH,

II0JTypOBHU. ATOMHBIC OpOUTAIH, S-, P-, -, f-27IeMEeHTEHI.

42.

Oco0eHHOCTH pachpeiesICHUs! SJIEKTPOHOB 10 OpOUTAIIsIM B
aToMax MajblXx U OONBIIMX TEPUOJOB. IJIEKTPOHHAS
KOH(purypauust  aToMoB.  Ompajxccenue  XuMuueckux
CI0)CEmMO08 6 NPOU3BEOCHUAX OCMCKOU XYO00HCeCHBEEeHHOI

Jumepamypsvl u UCKycCcmea.

43.

[lepnognuecknit  3akoH U llepuognmueckas  cucrema
xumudeckux anemeHtoB JI. M. MenneneeBa. CBs3b
MEPUOJIMYECKOr0 3aKkoHa W llepuoguueckor CHCTEMBI
XAMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHUS

aTOMOB.

44,

3aKOHOM€pHOCTI/I HU3MCHCHUA CBOMCTB XUMHUYCCKHUX
QJICMCHTOB U 06pa3yeMHx HUMHU IIPOCTBIX U CJIOKHBIX BCHICCTB

I10 rpymIiam 1 ncpruoaam. 3HaueHue IICPUOINICCKOI'O 3aKOHA

PackpbiBaThb  CMBICT  HW3y4aeMbIX  IOHSITUA
(BBISBIIATH ~ MX  XapaKTEpHbIE  IPU3HAKH),
YCTAaHABIIMBAaTh WX B3aWMOCBSA3b. PackpbIiBaTh
CMBIC]I ~ mepuoauyeckoro 3akona J[. W.
Menneneena " JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIMH. XapaKTepru30BaTh
AJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHUYECKUX

ANEMEHTOB |—4 meprooB, UCNIONB3YS MOHATHUS

S-, p-, d-3NeKTpOHHBIC opouranu,
YHEPreTUYECKUe YPOBHH. OOBsCHATH
3aKOHOMEPHOCTH WU3MEHEHUS CBOICTB

XUMHUYECKUX 3JIEMEHTOB U HMX COCAMHEHUM IO
nepuojam u rpynnam [lepuoguueckoit cucteMbl
. 1. Menpeneena.

PackpbiBaTh  CMBICTT  M3y4a€MbIX  IOHSTUH
(BBIACIAT, WX XapaKTepHBbIC TPH3HAKH) U
MPUMEHSTh 3TH NOHATHUSA MPU OMKCAHUU COCTaBa

u CTPOCHHUA BCUICCTB, pIRIb: | OOBSICHECHUS

42




U cUCTEeMbl xumuueckux djemeHToB J[.MI. MenaeneeBa B

Pa3BUTHU HAYKHU.

Tema Crpoenue Bemecrsa. MHOrooopasue Bemiecrs
6.2

45, Crpoenne  BemecTBa.  XHMMHYECKass  CBI3b.  Bunbl
(koBaJieHTHasT  HEMOJISIpHAas W TOJIsIpHAas,  HOHHaf,
MeTaJJIM4ecKasi) U MEXaHU3Mbl 00pa30BaHUs XUMHYECKOM
cBsI3M (OOMEHHBIM U JOHOPHO-aKUENTOpHBIN). Bonopoanas
CBA3b. BalleHTHOCTB. ODJIEKTPOOTPULATENBLHOCTh. (CTEeneHb
oKkucieHus. KaTHOHBI M aHUOHBL.

46. BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.
3aKOH  TOCTOSHCTBAa  COCTaBa  BEILECTBA. Tunsl
KPUCTAJUIMYECKHUX PELIETOK U CBOMCTBA BEILIECTB.

47. [TonsiTue 0 nuUCHEpCHBIX cUcTeMax. VICTUHHBIE PacTBOPBHI.

KonuuecTBeHHBIE XapaKTEpPUCTUKU PAcTBOPOB (MaccoBas
JoJ1s1 BemecTBa B pacTBope). Codeparcanue mem «Ceolicmea
600b1», «Kpyzoeopom 600wv1» Kypce «OKpyycaroujuit mupy»

HAYAIbHOU WKOJIb.

OTJENbHBIX (DaKTOB U siBIeHUU. OmnpenensiTh
BUABl XMUMHUYECKOW CBs3M  (KOBaJCHTHOW,
WOHHOM, METaJNIMYECKOM, BOJOPOAHOW) B
COCAMHEHUSX; TUI KPUCTAITMYECKOW PEIIETKH
KOHKPETHOTO BELIECTBA. Onpenendarsb
BaJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX Pa3IMUYHOrO COCTABA.
[TpoBOAWTHh BBIYMCICHUS C HCIOJB30BAHUEM
MNOHSTUS  «MaccoBas JIONsi  BEIIeCTBa B
pacTBoOpe». Bnanets U3y4aeMbIMU

XUMUYECKUMU MOHATUSAMU. OOBsICHATH
3aBUCUMOCTb CKOPOCTH XMMHYECKOM PEAKIIUU OT
pa3nuuHbIX (akTopoB. OmpenensiTe XapakTep
CMEIIEHUS  XMMHYECKOTrO  paBHOBECHS B
3aBUCUMOCTH  OT  BHEIIHETO0  BO3JECUCTBUSA
(npunnun Jle [laTenbe). CocTaBisITh ypaBHEHUS
peakuMii  pa3IMYHBIX TUIIOB; IIOJIHBIE U

COKpAILIEHHBIE YPaBHEHUs PEAKLUNA HOHHOIO
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48. Knaccudukanus HEOPTraHUYECKUX COEJIMHEHUH.
HomeHnkiaTypa HeOpraHu4eCKHUX BELIECTB.
Tema XuMH4YecKue peaKkuuu
6.3
49, Xumudeckas  peakuus. Knaccudukamuss — XMMHYECKHX
peaKkui B HEOPraHNYECKOW U OPTaHUYECKOW XUMHH.
50. 3aK0H COXpAaHEHHsI MAacChl BEIIECTB; 3aKOH COXpAaHEHUS M
MpEBpAICHUS SHEPTUH TTPU XUMHUUYECKHUX peakiusax. Pacuerst
0 YypaBHEHUSM XUMHUYCCKAX pEaKIMii, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI
ol. CKOpOCTh peakiii, €€ 3aBUCHUMOCTb OT Pa3JIHYHbIX
dbaxTopoB. OOpaTUMbIE€ pEeaKIUU.
52. Xumuyeckoe paBHOBecue. DakTopbl, BIUSAIONIME Ha
COCTOSIHUE XHMMHUYECKOro pasHoBecus. llpunmun Jle
[TaTense.
53. Onextponutuyeckass nauccormaius. CuibHblE W Cia0ble

eKTpoauThl. Cpena BOAHBIX PAaCTBOPOB BELIECTB: KUCIA,
HelTpasibHasl, 1iesnovyHas. Bomopoansiii mokasatens (pH)

pacTtBopa.

oOMeHa, YYUTHIBasl YCIOBHSI, PU KOTOPBIX 3TH

peakiuu  UayT g0  KoHma.  [IpoBoauTh
BBIYUCJICHUS TI0 YPAaBHEHUSAM XUMHUYECKHUX
peakiuid, B TOM 4YHCIEe TEPMOXUMHYECCKUE

PaCUETHI.
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o4, Peakuuu  moHHoro oOMeHa B OpPraHMYECKOH W

HCOpFaHI/I‘{eCKOﬁ XUMHU.

95. OKUCANTENHFHO-BOCCTAHOBUTENIbHBIE peakuuu. [lonsitue 00
3JIEKTPOJIM3E pacIyiaBOB U pacTBOpoB cojel. IIpumenenue

QJICKTpPOJIHU3a.

56. Cooeporcanue paszoena «Xumuueckue peakuyuu» 6 Kypce

«OKpyscaouwuit Mup» HaAYaAILHOU WIKOTbL.

Paznen 7. Heoprannueckas xumus (19 yacos)

Tema Metasibl
7.1
o7. Meramisl. [lonoxenune metamuios B llepuoanueckon cucreme
XAMHUYECKUX DJIEMEHTOB. Ocobennoctu CTPOECHUSA

SJICKTPOHHBIX 000J10YE€K aTOMOB METAJIJIOB.

58. O6mue ¢usnueckue cBoWcTBa MeTauioB. [IpumeneHue

METaJUIOB B OBITY, IPUpOE U TexHuKe. CruiaBbl METAJUIOB.

59. Koppo3zus metamnos. CriocoObl 3alIUTHI OT KOPPO3HUH.

60. DNEeKTPOXUMHUYECKUHN psall HanpsbDKeHuil metaiioB. OOuue

CITOCOOBI IMMOJIY4YCHHA MCTAJIJIOB.

PackpblBaThb CMBICT  HM3y4aeMbIX IOHATUI
(BBLIENATh WX XapaKTepHbIE MPU3HAKU) H
IIPUMEHSATH 3TH TOHATHSI IPU ONIMCAHUU COCTaBa
U CTPOCHHS BEUIECTB, MJs OOBSICHEHUS
OTACNIbHBIX (AKTOB U sBIACHUU. OOBACHATH
oO1ire 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB
AJIEMEHTOB — METAJUIOB U HUX COEIMHEHUU C
y4E€TOM CTPOEHUS MX aTOMOB M IIOJOXKEHUS B
[Tepnonnueckoi CUCTEME XUMHUYECKUX

2JIEMECHTOB J1. . Menaeneena.
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61. OOmas XxapakTepuCTUKa METaJUIOB IiaBHbIX moArpymm (IA-
rpymia, [IA-rpynma) [Teproauyeckoit CUCTEMBI XMMHUYECKHUX
AIIEMEHTOB.

62. Amomunuii. AMpoTepHbIE CBOMCTBA OKCHJIA U TUIAPOKCUIA
AJIFOMUHUSL.

63. OO0mast XapakTEpPUCTHKA METALIOB MOO0YHBIX oarpyrir (b-
rpynmn) Ilepuoanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
MeZlb, LIUHK, XpOM, KEJEe30.

64. Baxxueiiime coeAMHEHNUs METAUIOB (OKCHIBI, THAPOKCHIBI,
COJIN).

65. PacueTsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOIYKTa

pCaKknuu, CCJIM OAHO H3 BCIICCTB JaHO B BHAC paCcTBOpa C

ONPEAECIECHHON MAaCCOBOM 10JIEW pACTBOPEHHOTO BEIIECTBA

XapaxkTepu3oBaTh (omuchIBaTH) o0rmiue

XUMHYECKHE CBOMCTBA METaJlJIOB, 170.
BOXHEUIINX COCAWHEHUW, NOATBEPXKIasi 3TO
OITMCaHHe MpuMepaMu ypaBHEHUM
COOTBETCTBYIOIIMX  XHMHUYECKUX  PEAKIIHII;
MIPUMEHEHUE METAJUIOB B PA3JIUYHBIX 00JIaCTsIX,
a TakXe€ MHCHOJb30BAaHME HUX IS CO3JaHUS
COBPEMEHHBIX MATEPUAJIOB M TEXHOJOTHUH.
OnuceiBaTh CIOCOOBI 3alIUTHl METAUIOB OT
KOPPO3HUH. PackpriBath CYILIHOCTb
OKHUCJIMTEIIbHO- BOCCTAHOBUTEJIBHBIX pPEAKIUN
MOCPEACTBOM  COCTaBJIEHUSI  JJICKTPOHHOIO
Oamanca stux peakiui. [IpoBomuTh peakiuw,
MOJATBEPKAAIOIINE  XapaKTEpHbIE  CBOMCTBA
M3y4aeMbIX BEUIECTB, PACIIO3HABATH OIBITHBIM
MyTEM HWOHBI METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX pacTBopax. [IpencrTaBisTe pe3yiabTaThbl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3aIlHCH

YPAaBHEHHUI COOTBETCTBYIOIIUX pEaKkUud U
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Jenath BBIBOABI Ha HX OCHOBe. [IpoBoauTh
BBIUMCIICHUSI 110 YPaBHEHHSIM XHMHUYECKHX
peakuuii. CamMOCTOATENBHO IUIAHUPOBaTh U
OCYILECTBIISATh CBOIO TI03HABATEJIbHYIO
JeSITeTbHOCTD; IPUHUMATh aKTUBHOE yYacTHE B

IpyINIoOBOi y4eOHOU AeATEIbHOCTH

Tema Hemerajibl
7.2

66. Hemerannsl. [lonoxxenne nemeramioB B Ilepmomnueckoit
cucreMe xumuueckux odneMeHToB .M. MenneneeBa u
OCOOEHHOCTH CTPOEHHUS AaTOMOB.

67. Puznueckue CBOMCTBA  HEMETAJLIOB. Annorponus
HEMEeTaUIoB (Ha mpuMepe Kuciopoaa, cepbl, docdopa u
yriiepona).

68. XUMHYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJIOr€HOB,
cepsl, a30Ta, pocdopa, yriepoaa u KpeMHHS ).

69. XUMHYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJIOr€HOB,

cephl, a3ota, pocdopa, yriepoaa u KpeMHHUS).

PackppiBaThb CMBICII  HM3y4a€MbIX MOHSTUN
(BBLIETSATh WX XapaKTepHbIE TMPU3HAKU) W
MPUMEHSTH ATU TOHSATHUS MPU ONUCAHUU COCTaBa
U CTPOCHUS BEHIECTB, JIsi OOBSICHEHUS
OTACIbHBIX (AKTOB U sBICHUUA. OOBACHATH
o0I1ue 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
HEMETAJUVIOB M HUX COCIUHEHUH C Y4ETOM

CTpOCHUA KX  aTOMOB H  IIOJIOKCHUA B

[Tepuoauueckoii CUCTEME XUMHUYECKUX
3JIEMEHTOB J1. . MeHpeneena.
XapakTepu3oBaTh (omuCKHIBATD) oO1ue

XUMHNYCCKHUC CBOMCTBA HEMCTAJIIIOB, nux
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70.

OKcuapl HEMETAJLIOB.

71. Kucnopoaconepxaiye KUCIOTHI.
72, BonopoaHbsie coeTMHEHNS] HEMETAILIOB.
73. PacueTtsl Macchl BemiecTBa Wik 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMYy OJIHOTO W3
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB; pacu€Thl Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOTYKTOB PEaKLUH, €CIU OJHO U3
BEILECTB UMEET TPUMECHU
Tema CBsI3b HEOPraHMYECKNUX U OPraHMYeCKUX BellecTB
7.3
74. Heoprannueckue 17§ OpraHNYECKUe KHCJIOTBI.
Heoprannueckue u oprannueckre oCHoBaHus. AMGpOTEpHbIE
HEOPraHWYECKHUE U OPraHUYECKUE COETUHEHHS.
75. ['eneTnyeckas CBA3b HEOPraHMYECKUX M OPraHUYECKHUX

BCIICCTB

BOKHEUIINX COCAWHEHUW, NOATBEPXKIAs 3TO

OIMKCaHUE pUMepaMu ypaBHEHUM

COOTBETCTBYIOIIMX  XMUMHYECKUX  PEAKLIHM.
XapakTepu3oBaTh BJIMSHHUE HEMETAIOB U MX
COEIMHEHU Ha KUBBIE OPTraHU3MBbI; OMHUCHIBAThH
IIPUMEHEHUE B Pa3JIMYHBIX o0iacTsx
IIPAKTUYECKOH JEATEIBbHOCTH YEI0BEKA.

[TonTBepKaaTh CyIIECTBOBAHME TE€HETUYECKOU
CBSI3U MEXKJy HEOPTAHUYECKHMU BEIIECTBAMU C
IIOMOLIBI0  YPAaBHEHHUHW  COOTBETCTBYIOIIMX
XUMHYECKUX peakuuii. PackpbeiBaTh CYIIHOCTH
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKLUN

MOCPEACTBOM  COCTaBJIEHUSI  DJIEKTPOHHOIO
Oananca 3tux peakuuid. [IpoBonuTh peakiuw,
NOJTBEPXKJAIOIINE  XapaKTepHble  CBOWCTBA
M3y4aeMbIX BEIECTB, PACMO3HABATh OMBITHHIM
nyTéM aHUOHBI, MPUCYTCTBYIOIIUE B BOJHBIX

pacTBopax.

Pa3nen 8. Xumus u Ku3Hb (5 yacos)

48




Tema

8.1

XVMHUA 4 KU3Hb

76.

Ponb XUMUH B oOecIieyeHUN 9KOJIOTUYECKOM,
PHEPreTHUECKON U TMHIIEBON OEe30MacHOCTH, pPa3BUTHH
MeauuuHBbL. [IoHsITHE O HAYYHBIX METOaX TO3HAHUS BEIIECTB

Y XUMUYECKUX PEAKIUH.

77,

[IpeacraBnenuss 00  OOMMX  HAYYHBIX  MPUHIHUIAX
MPOMBIIIUICHHOTO TOJYyYeHUsS Ba)XHEHIIMX BemiecTB (Ha
MpyUMepax MPOU3BOJCTBA AMMHAKA, CEPHOM KHCIOTBHI,

METaHOJIa).

78.

YenoBek B MHpE BEILIECTB, MATEPUAIIOB U XUMHUUYECKHUX
peakumi: XuUMHS W 3J0pPOBbE  YEIIOBEKA; MpaBUIIA
WCIOJIb30BaHUs JICKAPCTBECHHBIX IIpenaparoB; MpaBUJia
0€30MacHOr0 UCIOJIH30BAHMS MPENapaToB OBITOBON XUMUU B

MOBCEIHEBHOU KU3HU.

79.

beiTOBasg ~ XuMuYecKas  I'pPaMOTHOCTb.  Xumuueckasn
2PAMOMHOCMb  HPU  UCHOJIb306AHUU  Geuiecme 01
0eMOHCIPAyUU ONbINMOE 6 NeOA20ZUYUeCKOoUl 0eAme1bHOCHmU

yuumeia HA4aibHblX K1ACCo86.

PackpeiBaTh  poJiIb XMMHMM B  PELICHUU
DHEPreTUYECKHUX, CHIPHEBBIX U 3KOJIOTHYECKHX
npo0OJieM YeIOBEYECTBa, ONUCHIBATH OCHOBHBIC
HaIlpaBJICHUS] Pa3BUTUA XMUMHUYECKOW HAYKU U
TexHoJoruu. [IpumeHsTh npaBuia 6€30MacHOro
oOpallieHusl C BEIIEeCTBaMH, HCIOJIb3yeMbIMU B
IIOBCEHEBHOM W3HU, IpaBWia MOBEICHUS B
nensx cOepeXeHUsl 3J0pOBbsl M OKpYyKaroulen
MPUPOIHON Cpe/ibl; MOHUMATH Bpe (OMAaCHOCTD)
BO3JCHUCTBUSA Ha KUBBIE OpraHU3MbI
ONPENEIICHHBIX BEIIECTB CMBICI ITOKA3aTeNs
[IIK, moscHAT, Ha TpHUMEpPaX CIOCOObI
YMEHBILICHUSI U MPEIOTBPALICHUS] UX BPEAHOTO
BO3JECUCTBUS. AHAIM3UPOBATh U KPUTHYECKHU
OIICHMBATh  WH(OpPMAIUIO, CBSI3aHHYIO C
XUMHYECKUMHU TPOLIECCAMH U UX BIIMSHUEM Ha
COCTOSIHHE OKpYXkaroleun cpeapl. Mcnob3oBaTh
MOJTyYCHHBIC 3HAHMSI U TIPEJICTAaBIICHUS O chepax

ACATCIBHOCTH, CBJ3aHHBIX C HaYKOf/'I u
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80.

JuddepeHunpoBaHHbIN 3a4eT

COBPEMEHHBIMH TEXHOJOTHUSIMHU, KAK OCHOBY JIJIsI
OpUEHTallMM B BbIOOpEe CBoeil  Oymymieit
npodeccuoHanbHOM AesTenbHoCcTH. [IpuHUMaTh
ydacTue B 00CYKJI€HUHU POOJIeM XUMUYECKON U
HKOJIOTUYECKON HANPaBICHHOCTH, BBHICKA3bIBATh
COOCTBEHHYIO TMO3UIMI0 MO mpobiemMe u

npcajiaraTb BO3MOKHBIC IIYTHU ec PCUICHUA].
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IIpumepHasi TeMaTMKAa MHAUBUAYAJbHBIX IPOEKTOB
[IpakTrueckoe MIPUMEHCHUE 3JIEKTPOJIN3A: paduHupoBaHue,
rajabBaHOIJIACTHKA, TaJIbBAHOCTET U
OxpaHa OKpY’Karolle Cpeabl OT XUMUUYECKOTO 3arpsi3HEHHUS.

Pose MeTaninoB B UCTOPUY YETOBEUECKOW [TUBHIIN3ALUU.

PacTBOpBI BOKpYT Hac.

YcTpaHeHue )KeCTKOCTH BOJIbl HA IPOMBIIIUICHHBIX TPEANPUSITHSX.

HcToprsi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKOW XUMUU.

YTII€BOIBI U UX POJIb B )KUBOM MIPUPOJIE.

JKupsbl Kak IPOAYKT MUTAHUS U XUMHYECKOE ChIPHE.

Cpencrtea THUTHMEHBI HAa OCHOBE KHCJIOPOACOACPKAIIUX OPraHUYECKHUX
COCIUHCHUM.

CUHTETHYECKHE MOIOIIUE CPEJICTBA: IOCTOMHCTBA U HEJJOCTATKHU.

Ponmb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHHM W Pa3BUTHUM MHPOBOU
OPraHUYECKON XNMUU

CBapoyHO€E MPOU3BOACTBO U POJIb XUMHUU YTIIEBOJOPOIOB B HEM
VYTII€BOIOPOHOE TOTUIMBO, €0 BUJIbI 1 HA3HAYEHHUE

DKOJIOTMYECKUE aCIEKThI HCIIOJIB30BAHUS YTIIEBOAOPOIHOTO ChIPhS
CtpoeHue TIIOKO3bl: UCTOPUSA PA3BUTUS NPEACTABICHUNA W COBPEMEHHBIC
BO33PEHUS

Hedurut Oenka B MUIIEBBIX MPOAYKTAX U €ro MNPEOJIOJICHHUE B paMKax

I00aTBHON MPOIOBOIBCTBEHHOM MPOTPAMMBI
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YCJIOBUS PEAJIM3ALIUA MMPOTPAMMBI YYEBHOI1
JUCHMUILIAHBI

3.1. las peaqu3anuy NPorpamMMbl y4eOHOH NUCHUILVIMHBI MPEAyCMOTPEHO
cjeaymolIee ClenraabHOe OMelleHue:

Kabuner xumuu. Ilomemenne KaOuWHETa COOTBETCTBYET TpeOOBaHUSAM
CaHUTapHO-3MUACMHOJIOTHYCCKHUX TpaBwil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02):
OCHAIIIEHO THUIIOBBIM OOOpPYJOBAaHHEM, B TOM YMHCJIEC CHECUHUATM3UPOBAHHON yUYEOHOM
MeOeNnbl0 U CpecTBaMU OOy4EeHHs, HEOOXOUMBIMU IS BBIMOJHEHUS TPEOOBaHUM K

YPOBHIO ITIOATOTOBKH O6y"IaIOHII/IXCSI.

O6opynoBaHue yueOHOTO KaOMHeTa:

— MOCAI0YHBIC MECTA TI0 KOJUYECTBY O00YUaIOIINXCS;
— pabodee MeCTO TperoaBaTes;

— KOMIUICKT Y4eOHO-HATJISAHBIX TTOCOOUH;

— KOMIUTEKT JICKTPOHHBIX BUICOMATEPHUAJIOB;

— 3aJIaHus JJI1 KOHTPOJIBHBIX padoT;

— npodecCHOHATBLHO OPUCHTUPOBAHHBIE 3aJaHUS;

— MaTepualbl TudPepeHIPOBaHHOIO 3a4eTa.
TexHuueckue cpeacTra 00yUyeHus:
— MEePCOHAJILHBIA KOMIBIOTED C JIUIIEH3UOHHBIM NPOTPAMMHBIM 00ECIIeUeHUEM;

— MPOEKTOP C IKPAHOM.

3aJIbl;

bubnuoTeka, YMTaNbHBIN 3271 C BBIXOJ0M B ceTh HTEpHET.

3.2. UudopMmannoHHoe obecnevyeHue peajin3aluuy NporpaMmbl
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Jnsa  peanmuzaniuu  niporpammbl  OuGnmoteunslii oun ['BIIOY  «Cypaxkckuit
negarorndeckuii  komiemk uMm. A.C.IlymkuHa» HMeEeT Ne4YaTHbIE W 3JIEKTPOHHBIC
oOpasoBarenbHble W HMH(POPMAIMOHHBIE pPECypchl, pekoMeHmoBaHHbie DYMO, mis
UCIIOJIb30BaHUsl B o0Opa3zoBarenbHOM Iporiecce. [Ipu ¢opmupoBannu OMOGIMOTEYHOTO
dboHIa BBHIOPAHO OJHO HW3AHHWE W3 TEPEUYHCIICHHBIX HIKE TICYATHBIX W3AAHWN U
AJIEKTPOHHBIX U3/IaHHUI B Ka4€CTBE OCHOBHOTO, ITPU 3TOM CIIUCOK, MOKET OBITh JOTOJHEH

HOBBIMH U3JJaHUAMH.

3.2.1. OcHOBHBIE NTeYATHBIC N3TAHUA

L'abpuensan O. C., Ocmpoymos U. I'., Cnaokog C. A. Xumus. 10-11 knacc (bazoBbrit
ypoBeHb) — M., 2023.

l'abpuenan O.C., Ocmpoymose HU.I. Xumus nna npodeccuii W crneruaibHOCTEN
COIMAJIbHO-DPKOHOMHUYECKOTO ¥ TyMaHUTapHOro mnpoduieil: ydyeOHUK JJIsi CTYI.

yupexzaeHuil cpel. npod. ooOpazoBanus. — M., 2018.

3.2.2. JIonmoIHUTEJIbHbI€ HCTOYHUKH

T'abpuensan O.C. Xumus. [lpaktukym: yue6. mocooue. — M., 2018.

T'abpuenan O.C. u op. Xumus. TecTsl, 3aa4 U ynpaxHeHus: y4ued. mocooue. — M.,
2017.

I'abpuensan O.C. Xumus. Ilocobue nis noaroroBku k EI'D: yue6. mocobue. — M., 2017.
Epoxun IO.M. Xumus: 3agauu U yIpaKHeHUs: y4eO. mocooue sl CTyl. YUPEKICHUI
cpen. nmpod. oopazoBanus. — M., 2018.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHU{ MO XMMHUU: y4eOd. mocoOue i CTYA.

yupexaeHuil cpell. npod. ooOpazoBanus. — M., 2018.
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