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MNOACHUTEJBHASA 3AIINCKA

Jlannasi mporpamMma Mo XMMHUHU Ha YpPOBHE CpEIHEro o0miero oopa3oBaHMs
coctaBieHa B cootBerctBuu ¢ OOII COO MOY CII Ne6l m Ha ocHOBe
®enepanproro 3akoHa ot 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
denepanun»,  TpeOOBaHWMH K pe3yibTartaM  OCBOCHUS  (eaepaabHOM
oOpa3oBaTenbHON MporpamMmbl cpemnero obmero obpaszoBanus (POII COO),
MpeACTaBICHHBIX B DeepaibHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE
COO, c yuérom KoHuenuuu mnpenojiaBaHusi y4yeOHOro mnpeameTa «XUMHUSD) B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOKeHuW «CrpaTeruu
pasBuTusi BocnuTanusi B Poccuiickonn ®@enepaunu Ha nepuon ao 2025 ropa»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHnss ®PI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

OBILIAS XAPAKTEPUCTHKA YYEBHOI'O
MNPEAMETA «XUMMUS»
XUMUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMH

o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM OSTalloOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IEJIOCTHOW CHCTEME XHUMHUYECKOro OOpa3oBaHHs. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0O M TPUPOJHOW cpere. Peammsyercs xumudeckoe o00pa3oBaHue
oOy4Jarommxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMeTa «XUMHUS», COJIEpKaHUE M TIOCTPOCHHE KOTOPOTO OIPEACIICHB B
nmporpaMme 10 XHMHU C YY4ETOM CHeuu(PuKA HAyKd XUMUW, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmmx 1eneld W TPUHINIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopaszosanus B Poccuiickoit deneparnuu.



AKTYAJIBHOCTb N3YYEHUA YYEBHOI'O
HPEIMETA «XUMMUS»

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW LMBHWJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MAaTEpUaIbHON KYJBTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHME PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XUMMS CTAJIA
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJI0oro uwieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA HA pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOmMIMMHU LEASIMH M OPUHLUIIAMH CPEIHEro O0OIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMa, NPOAOJLKEHUSA
o0pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypCchl —
«Oprannyeckas xumus» u «OOm@as U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HAHUM U3 00Iel XUMUN) U
OpraHn4eckon xuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OO€eCleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro MHOI000pa3ust
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yUYeHHI0 ydyeOHOro Marepuajsa U O0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOECHUS OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YpPOBHE CTEPECOXMMHUYECKHX W DJIEKTPOHHBIX
OpeJCTaBlICHU O CcTpoeHuu BemlecTB. CBefeHHs 00 H3y4yaeMbBIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJy4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATILHBIC



MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[Tox HOBBIM yrjoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTcs M3yUYEHHbIH Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETUYECKU MaTepuan H (HaKTOJIOTHYECKHME CBEIEHUS O BElIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMHUS» OOyYaroluMCsl TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE U3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TaKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 xkiaccos
AJIIEMEHTaMH COJICP>KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U TPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBSI3M XUMUU C
JPYTUMHU HayKamu, PacKpblBalOT €€ pPoJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa, CMOCOOCTBYIOT BOCIHUTAHHUIO YBAXEHUSI K TIPOLIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHSITh €€ Uil TIONMOJIHCHHWS 3HAHUW, pENICHUS WHTEIUICKTYalIbHBIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKHUX 3a/1ad. B 11e1oM copepkanue yueOHOro
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIMIMXCI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TTOHUMAHUS
dbunocodckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOr0 MHUpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MYyTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU DKOJIOTHYECKUX MpodiieM, a
TaKxke mpo0eM cOepekKeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUS, PA3BUTHS MW COLMATU3AIMH
OOy4JaroMMXCcs TPUHITHIC MPOTPAMMON IO XHWMHUHM TIOJIXOJbI K OIPEICICHHUIO
COEpKaHMsI M TIOCTPOSHUsI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETECHUSI OTBITA TPAKTUYECKON
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.



B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOTO O0OILEro
o0Opa3oBaHMsl, TaK U HA YPOBHE CPEAHETO OOIIETO0 00pa30BaHUs, IIPH ONPEACICHUH
COJIEpPKATEIIbHOM XAPAaKTEPUCTUKHU LeJIed HW3Y4YeHHUs NpeIMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUUECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJMYECKOW TOYKHM 3PEHUS TAKOM MOJIXOJ K ONPENENCHUIO LEeNed U3y4eHHS
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHHUS IpPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisIIOTCA:

e (QopMHUpOBaHHUE CHUCTEMbl XMUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JIekKaT KIIIOUEBBIE MOHSTHS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAUMBIX ISl MPUOOpETEeHUs
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUU,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKOW W MOBCEAHEBHOW KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsany ¢ 3Tum, coaepkaTenbHas XapaKTepUCTHKA LIeJIed U 3a7a4 U3YYEHUs
npeaMera B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IPHUOPUTETAMHU B CHCTEME CpelHero oobmiero odpazoBanus. CeroHs B
NpenoJlaBaHul  XUMHM B OoJibIIE  CTENEHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJep)KaHusg OOy4deHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 0OOIIEO00Pa30BaTEIbHON OpPTraHMU3aIliy, BJIQJICIOIIETO HE
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMU aKTUBHOTO TOJIyYEHHUs 3HAHUN W MPUMEHEHUS UX B PEATHHOU >KU3HU
JUISL PEIICHUS] TPAKTUYECKHUX 3a7ad.

B cBs3u ¢ 3TUM 0OpW U3YyYEHHH TpeaMeTa «XHUMUsS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKUE 1IETU U 3a]a4H, KaK:

ajanTtamus 00y4aroluXxcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX



peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopmupoBaHHe y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITIOYEBBIX
KOMIIETEHIIM), MMEIOIMX YHHMBEpPCAIbHOE 3HAYCHHE Ui DPA3JIMYHBIX BUIOB
NeSITeILHOCTH: PeUIeHUs MpoOsieM, MOKCKa, aHanu3a U o0paboTku HH(pOopManuy,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHHUA BEIIECTB W XUMHUYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE IO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU AJI MOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroHAIBHOTO MPUPOAONOIB30BaHNUS, TTOTIOTHEHNUS SHEPTETUIECKIX PECYPCOB U
COXPaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM /I NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnacTu «EcrecTBeHHO-Hay4YHbIE
pEeIMEThD».

MECTO VYYEBHOI'O IIPEIMETA «XHUMHUSA» B YUEBHOM
IIJIAHE

OO611ee yucao 4acoB, OTBEAEHHBIX ISl M3YUEHUs] XMMUU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Helento), B 11 knacce — 34 yaca (1 yac B Hefieno).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM VYPOBHE CPEJHEIO OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHO-MeTOoIu4Yeckod OCHOBOM  is
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHus BbIJICIEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM Y TpPaBWIAMM  TOBEJEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUSA MpeaMera «XUMHUS»  OTpaXKaroT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPaKTHYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPyAa U PE3yJabTaTaM TPYAOBOU JICSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
NOTpeOHOCTEN 00IIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEJIBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANTPUHUMAECMBIX ICUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHMHM Uil  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECIEYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBJICHUH OKPY)KAIOIIEero MUpa 1
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAaHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHbIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaAOJI0JaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOM  MPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yJabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIISHUS TPAKTUYECKHUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U3oMepus, U30Mepbl, TOMOJIOTHUECKUI Psil, TOMOJIOTH, YIJI€BOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHMs OTACJIBHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, MPOMNWIECH, AlETUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. bytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOIMIEH, AllEeTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOAHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBITOJTHEHHUIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, OHUMasi cMbIca mokazarens [1JIK, moscHATh, Ha mpumepax CIOCOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJIETBIX M CJIA0OBUAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBBIO UM MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DaBHOBECHE); TEOPUU W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XWMHUUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIpYyTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEUIECTBA (aTOMHas, MOJIEKYJIIpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pEarupyrollnX BEUIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE ¥ COKPAIIEHHBIC YPABHEHHS PEaKINii HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAyUYHBIX MPUHIIMAIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOJHATH XUMHUYECKUIN
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a]a4 10
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKUUil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBWja  DKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens IIJIK, moscHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
COJEP)XAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHM4Y€ECKOM XUMHHU

[IpeameT opraHnyeckoi XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHuYECKUX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHbIE 1010KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccupuKauu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHMS BEIIECTB M WX IPEBPAILLCHMIA:
O3HaKOMJIeHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO0 OPraHUYECKUX BEIIECTB
py HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHWA psAA. MeraH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOICTBa
(peakiuu 3amMelieHus] U TOpPEHUs), HAXOXKIEHUE B TMPHUPOJE, MOJIyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA psil. DTWIEH U NPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa



(peakuuMu TUAPUPOBAHUS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metwnOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHUYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIINNA TMPEACTaBUTENh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE H
XMMHUYECKHE CBOWMCTBA (pEakluu TUAPUPOBAHUS, raJOreHUPOBaHMs, THIpaTallly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUSI U HUTPOBAHUS), NTOJIYUEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTD
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIUMHA K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHHMKH YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepabOoTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaauTHYecKui), muponus. IIpoaykTbl
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBbIH
yroJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C oO0pa3lamM IUJIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MonaenupoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBECHNE NPAKTUYECKON PabOThI: MOJyY€HHUE ITHIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIA MTPOYKTOB PEAKLIUN).

Kucsopoacoaep:kamue opranu4ecKue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METAaHOI W 3TAaHOJN: CTPOEHUE,
bu3nUeckue M XUMHYECKHE CBOWCTBA (peaklud C AaKTUBHBIMH METaJlJIaMH,
raJlor€HOBOJIOPOJIaMU, TOPEHUE), TMpHUMEHEHUE. BoJopoaHbIE CBSI3M MEXKAY
MOJIEKYyJIaMU CIUPTOB. JIeliCTBUE METaHOJIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL. ODTUJICHIJMKOJb W  TJIMUEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMU, KaueCTBEHHAs PEakiysi Ha MHOrOaTOMHBbIE cnupThl). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [[pumeHenune rmuepruHa U 3TUIICHTJIMKOIISL.



®deHon: CTpoeHHE MOJIEKYNbl, (PU3NYECKHE M XUMUYECKHE CBOMCTBA.
Toxcuunocth perona. [I[pumenenue Gpenomna.

Anpnerunbl U kKemownwvl. Dopmanbieruj, —aneTanbACTUN:  CTPOCHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIIMH ), TOJyUYECHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOoeHHEe, (pU3HUecKre W XMMHUYECKHEe CBOICTBa (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noayyeHue u mpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [maponus
coxkHbIX 3¢upoB. XKupsel. ['unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanmus ~ YriieBOoAoB  (MOHO-, JHU- H
noyicaxapubl). ['oko3a — NpocTelinnii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
runpokcugoM meau(ll), okucnenne aMmuadHbIM pacTBOopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIOKO3BIL.

Kpaxman u nemnono3a Kak NpupojHbie nmonuMepbl. CTpoeHue Kpaxmana H
Henono3bl. Pu3nueckue M XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAauECTBEHHAs PEAKIUS C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
IpOBeJCHUE, HAOJIOJEHNE W OIMUCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOpEHHE
CIIUPTOB, KAaUYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJIEHCTBHUE TJIMLIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHl KaKk aM(OTEepHbIE OpraHuyYecKkue coeAruHeHus. duznueckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.



benkn Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHHs. llepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIE PEAKIIMU HA OEIIKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHMS BEIIECTB W HX IPEBpAIICHUIL:
HaOJIIOJICHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalus OElIKOB MU
HarpeBaHUM, IBETHbIC PEaKLUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPU3ALNN, CPEAHISA MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHMH —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHU UL OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(UKanus, NEPUOJUIYHOCTb, HAOIIOEHUE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIEIMPOBAHME.

®dusnka: MaTepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIBI, JKUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU



XAMHYECKUI 31eMeHT. AToM. Sapo aroMma, H30TOIBI. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepuognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
J. . MenaeneeBa. CBsi3b MEPUOAUYECKOrO 3aKoHA U Ilepmonnyeckoid CUCTEMBI
xuMuudeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M MEepUojaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKasi CBSI3b. BHAbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, UOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3W (OOMEHHBII U  JOHOPHO-
akuenTopHelil). Bogoponnas cBs3b. BalleHTHOCTh. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUIIA KPUCTAIIMYECKON PEIETKH.

[lIonsiTe O OucnepcHbBIX cucrteMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknatypa
HEOPTraHWYECKUX BEIIECTB. [ eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
NPUHAICKAIIMX K Pa3JIMYHBIM KJIACCAM.

Xumudeckas  peakmusa.  Knaccudukamus — XUMHYECKUX — peakIuid B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU TPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iIUyHbIX (pakTopoB. OOpaTHMble
peakuuu. XUMHUYECKOE paBHOBecHe. DakTOpbl, BIHSIOLIME HAa COCTOSHUE
xuMuudeckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCIIasA, HEUTpaIbHasl, IEI0YHAS.

OKHCIUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMeHToB [, U.
MenneneeBay, U3ydeHHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HaOJIoJACHUuE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokKeHHe NepOKCcHIa
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEAEIICHUE CPEIbl PACTBOPOB BELIECTB
C TMOMOIIBI0 YHHUBEPCAIBHOIO MHJMKATOpa, pEaklUWh HOHHOrO OOMEeHa),



MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nnyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuérnrie 3ana4n.

Pacyétel 10 ypaBHEHMSAM XMMHUYECKHUX pEaKlIUil, B TOM 4YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCMHOJIB30BAHUEM IOHATHUSI «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckord cucreme
xuMuueckux sjemeHtoB JI. M. MeHnneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IpuMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJOoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOJOPOJIHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue gusnueckue cpoiicTBa MeTaioB. CIIaBbl METAJLIOB.
DJIEKTPOXUMHUUECCKHUI PSJT HAPSHKEHUN METAJIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl monydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCNEpUMEHTaIbHbIC METOJIbl M3YYCHMS BEIIECTB W MX MPEBpaIlCHMIA:
M3YYEHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIeHWEe M OINHCAHHE JIEMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHIA AIFOMHUHUS C PACTBOPAMH
KHUCJIOT ¥ IIEJI0Y€H, KaueCTBEHHbIE PEAKIIUU HA KATUOHBI METAJLJIOB).

Pacuétnrie 3anauu.

Pacuérpl mMaccel BelecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
W3 BENIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0e30macHOCTH, Pa3BUTHH MEAHWIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJy4YCHUS BaXKHEHIIINX BEIIECTB.



YemoBeK B MHUpPE BELIECTB M MATEpPUAIOB: BAXKHEWILNE CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yao0peHus.

XUMHST U 3I0pOBbE YEJIOBEKA: IpaBUjia HCIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaTOB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYEHUH OOmEed
HeOopraHu4yeckol xumuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK U TMOHATHH, SIBISIOMIUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (DU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorus: XUMUYecKasi MPOMBIIIEHHOCTh, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMallieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
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HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
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3.3 YrireBos! 3 1




Uroro no pazgeny

13
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

1.2

Bnanenne cucremMoll XUMHUYECKHMX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye MOHATUS (Monekyia, BaJICHTHOCT,
ANEKTPOOTPHULATENILHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIJIEPOJIHBIM CKEJeT,
(GyHKUMOHANbHASL ~ TpyHHa,  pajJukang,  H30Mepusi,  M30MEphI,
FOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOMAbI, KHCIOPOA- |
a30TCOJEpXKAIINE COEAUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yraneBojbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHUs); TEOPHUM M 3aKOHbI (Teopus
XUMHUYECKOTO CTpoeHusi opranmueckux BemectB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (HaKTOIOIHUECKUe
CBEIEHUSI O CBOMCTBaX, COCTaBe, IMOJyYeHMHM U 0e30MacHOM
UCIOJIb30BAaHUN  BAXHEWIINX HEOPraHMYECKMX M  OPraHU4ecKUX

BELIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YeIOBEKa

13

ChopmMHpOBaHHOCTh YMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABIMBAaTL WX  B3aMMOCBS3b,  HCIIOJIB30BAaTh
COOTBETCTBYIOIIIME IOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

14

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIONB30BaTh XUMUYECKYIO CHUMBOIUKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpraHMYeCKHX BEIIECTB U  YpaBHEHUU
XUMHYCCKHUX PEAKIINI, M3TOTABIUBATH MOJCIH MOJIEKYJI OPTaHUYIECKHIX
BEIIECTB I WIIIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTh ~ YMCHHH  yCTaHABIWBATh  INPHHAIJIC)KHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB II0 HMX COCTaBY U CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA W a30TCOACPIKAIMe COCAMHEHUS, BBICOKOMOJICKYIISIPHBIC
COCJIMHEHUs), JaBaTh WM  Ha3BaHWs 10  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS IPUMEHSTH: TIOJOXKEHHUS TEOPUH
CTpoeHHsl opranuyeckux BemecTB A.M. bytiepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCAUHCHU A

2.1

CdopmMupoBaHHOCTh yMEHUN MNPUBOAMTH TPUBHUAJIbHBIE Ha3BaHUs
OTJIEJIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKOJb, TIULEpHH, (eHod, (opMalbleruj, areTanbIeru,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBas KHCIIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmai, MeJUTIII03a,

[JIALKH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BeEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, amneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, STUJICHIJIHNKOIb, TJIMLIEPHH, (EHON, aleTaabAeTus,
MypaBbHMHAs M YKCYyCHasi KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTI) YMCHHUA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKAY TUITNYHBIMH MNpeaACTaBUTCIIAMHA Pa3IIMIHBIX KJI1aCCOB
OpPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHWYCCKUX

PEeaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKTepHU30BaTh MCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, MPUPOIHBINA Ta3, YroJib), CIIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKU

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCITIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




BEIIECTB W XUMHUYECKUX sBJICHUU (HAOMIOJCHHWE, W3MEPEHHE,
JKCIEPUMEHT, MOJICJIUPOBAHUE), HUCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPHUHITHS PEHICHHA B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHM COOJIOIaTh TPaBHIA TOJB30BaHUS
XUMHUYECKON TOCynoil u 1abopaTopHBIM O0OPYIOBaHHEM, a TaKKe
npaBuiIa OOpalIeHHsl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIIIOJJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHHs] OPraHMYECKUX BEIIECTB MPU HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB IPU HarpeBaHUH,
LBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpalleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

3.4

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS IO XMMUYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA WMIIU
MIPOJYKTA PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIH)

3.5

CdhopMupoBaHHOCTD yMEHUH KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IMOJIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOJIOAATH MpaBHJa SKOJIOTHYECKH
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEIAX COXPAHEHMS CBOETO 3/J0pPOBbS M OKPYXKAOLIEH HNPUPOAHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JCHCTBUS HA XUBBIE OPraHU3MBbI
OINpEACIEHHBIX OPraHNYECKUX BEUIECTB, IOHMMas CMBICI IMOKa3aTess
MK (mpenenpHO AOMYCTUMOM  KOHIIEHTpAallMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KJIACC

Kon
NpoBepPsieMoOro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus




pe3yJabTara

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Bnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-371eKTpOHHbBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHUCJICHHsI, XUMHUYECKas CBfA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYECKas pemérka, TUIBlI XUMHUYECKUX pPeakUui
(OKUCIIUTENIBHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHUE,
pEaKIuy HOHHOTO OOMEHa), PAaCTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUsS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMYECKOW pEaKliu, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHUSl SIEKTPOIUTHUECKON nucconmanuu, llepuomanueckuit
3akoH /[.M1. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJMYyYeHHMM U O€30IaCHOM HCIONB30BAaHUM BaKHEUIIHNX
HEOPraHMYECKUX BEIIECTB B OBITY W TPAKTUYECKOW AEATEIHHOCTH

YCJIOBCKaA

1.2

CdopMupoBaHHOCTh yYMEHUN BBISABISTH XapaKTepHbIE NPU3HAKUA U
B3aUMOCBSI3b HM3YYECHHBIX TOHSTHH, MPUMEHATH COOTBETCTBYIOIINE
MOHSATUS TIPU OINHUCAHUH CTPOCHUSI U CBOWCTB HEOPTaHUYECKHUX
BEIIECTB W MX MPEBPAIlCHU; BBIABIATH B3aWMOCBS3b XMUMHUYECKUX
3HaHUH c MOHSTUSMU u MPEeICTaBICHUSIMH IPYTUX

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

BnaneHne OCHOBHBIMH METOdaMH HAaY4YHOI'0O TO3HAHUA BCIICCTB U
XUMHUYECKHUX SBJICHUHU (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHUE)

14

CdopMupoBaHHOCTh YMEHHH OMNpENENiaTh BaJC€HTHOCTh M CTENEHb
OKUCIIEHUSI XHMHMUYECKHX JIIEMEHTOB B COEIUHEHHUAX pa3IMYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsA3M  (KOBAJICHTHAs, HWOHHAs,
MeTaJuTMdecKasi, BOJIOPOIHAsI) B COCIMHECHHSIX, THI KPUCTALTHYECKON
pEeméTKH KOHKPETHOTO BeIlIeCTBA (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MCTaHHI/I‘-IeCKa}I)

1.5

CdopMupoBaHHOCTh YMEHHUH OMPEIENATh XapaKTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHMYECKUX COCTMHEHU

1.6

ChopMupOBaHHOCT ~ YMEHHMS  KJIACCH(PHUIMPOBATH  XMMHUYECKHE
peakuy Mo pa3IuyHbIM IMpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIIOBOMY »J(QeKTy peaknuu, H3MEHEHHIO CTeTeHeH




OKHCJICHHS  D3JEMEHTOB,  OOpaTUMOCTHM  peakUuu,  y4acTHIO

KarajiuzaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIEHHbIE YPABHEHUS pEaKLUil
MOHHOTO OOMEHA, YYUTHIBAS YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIM COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OINBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHU4CCKUX BCIICCTB

1.9

CdopmMupoBaHHOCTh YMEHHI pPacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-
BOCCTAHOBUTEIBHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKIuit

1.10

CdopmMupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

1.11

CdopMupoBaHHOCTb YMEHHMH OOBACHATH  XapakTep CMEUICHHS
XMMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunuun Jle HlaTenbe)

061_[[8.5{ 1 HCOPraHHU4YCCKasd XUMU

2.1

CdopMUpoOBaHHOCTh yYMEHHU pPACKpBIBaTh CMBICH [leprnoamueckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH €ero

CUCTCMATU3UPYIOIY1O, O6T>$ICHI/ITCJ'IBHYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

CdopMHpPOBaHHOCTh YMEHHUM XapaKTePU30BaTh IJICKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mnepuonoB I[lepuoamueckoit
cucteMbl xumuyeckux siemeHToB [[.M. MeHnneneeBa, ucnonb3ys
MOHATUS  «S-, P-, 0-3/IeKTpOHHBIE OpPOUTAIM», «IHEPTETUUECKUE
YPOBHIN», 00BSACHITH 3aKOHOMCPHOCTH HU3MCHCHUA CBOMCTB
XUMHUYECKUX HJIEMEHTOB U UX COEIMHEHHH MO MEepUoJaM M TpyIIam

IIepuoauueckoit cucreMsl XuMuieckux aneMeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBAThH) OOLIHE
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHWE  TE€HETHYECKOW  CBSA3M  MEXIY
HEOPraHMYeCKMMH  BEHIECTBAMH € TOMOUIbI0  ypaBHEHUU

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIMBATb MMPUHAJICKHOCTD

HEOpPraHMYECKHUX BEUIECTB IO MX COCTAaBY K ONPEAEeNIEHHOMY KJaccy




(rpymme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIHI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE THIPOKCHU/IBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
JUld  cocTaBlieHHsT (OpMyJ BEIIECTB M YPaBHEHUH XUMHMYECKHX
peakuuii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMsI OTJEJIbHBIX HEOPraHWYECKUX BeulecTB (yrapHblii ras,
yIJIEKUCIBIA Ta3, aMMUaK, raméHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JPYTUE)

2.6

CdopMupoBaHHOCTh YMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IaTh  CYINICCTBOBAHHE  T'€HETHYECKOW  CBS3M  MEXKIY
HEOPraHWYECKMMH  BEIIECTBAMH  C  TNOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJIa BOAOPOAAa B IPHUCYTCTBUU
KaTaJln3aTopa, ONpPEeAEICHUE CPebl PACTBOPOB BELIECTB C IOMOIIBIO
YHHMBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peakiuM, peakUud HOHHOro OOMEeHa,
Ka4yeCTBEHHbIE PEaKLUU Ha cylb(haT-, KapOoHAT- U XIJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMs, PCIICHHUEC OJOKCICPUMCHTAJIBHBIX 3aJda4d II0 TEMaM
«Metamnel» u «Hemeramisl») B COOTBETCTBUM C IMPAaBUJIAMU TEXHUKHU
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAaMH M J1aOOpaTOPHBIM
000opyI0BaHKEM; [IPEICTABIIATE pE3yIbTaThI XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKuHﬁ n Q)OpMyHPIpOBaTL BBIBOJZIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CdopmMupoBaHHOCTh YMEHHIl COOMIOAATh TMpaBWia IOJIb30BAHUS
XUMUYECKOW TOCY/IoN W J1abopaTopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBuia oOparieHus: ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMHU

1O BBIIIOJHCHHUIO na6opaT0prlx XUMHUYCCKUX OIIBITOB

2.9

CdopMHpoOBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHYECKHE
MIPOLIECCHI, JIeKallle B OCHOBE NMPOMBIIUIEHHOTO MOJYYEHHUsS] CEpHOI
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH MPEACTaBICHHUI 00
oOIMX HAyyHBIX MPHUHIMIIAX ¥  JKOJOTHYECKHX  MpodiieMax

XUMHYECCKOI0 IMMpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUNA O XMMHUYECKOW COCTaBISIONICH

eCTeCTBeHHOHay‘-IHOI\/II KapTUHbI MHpa, POJIHM XUMHH B TIIO3HAHUH




SBIICHUA TPUPOABl, B (POPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (QPYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOM st
pelIeHusT TPAKTUYECKUX 3a7ad W OIKOJIOTUYECKH OOOCHOBAHHOTO

OTHOUICHUSI K CBOEMY 3/I0POBbIO U PUPOJHOM Cpeie

3.2

CdopmupoBaHHOCTD YMEHUI KPUTUYECKH aHAIM3UPOBaTh
XUMUYECKYI0 HMH(OpMAIMIO, TOIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOW KOMMYHHKAIUH, ceTh IHTepHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COONIIO/IaTh TIPaBHJIA DKOJIOTHYCCKU
1eNIeco00pa3HOro MOBENEHHsI B OBITY W TPYHOBOW IESATEIBLHOCTH B
[EeISIX COXPAaHEHHUsS CBOETO 3J0POBBS M OKPYXKAIOMICH MPHPOIHON

cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JECUCTBUSL HA JKUBBIE OpraHU3MBbI
ONpeAeNEHHbBIX BEMIECTB, MOHMMAs cMbIch nokaszarens [I/IK, moscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBPISI Ha OpraHn3M 4Y€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIYHCIICHUS c
WCIIOJIb30BAaHUEM TIOHATHS «MaccoBas JOJIs1 BEHIECTBA B PacTBOPE»,
O00BEMHBIX OTHOIICHUH Ta30B IMPH XWMHUYECKUX PEaKIUSIX, MaCChI
BEIIECTBA WJIM 00bEMa ra3oB 1O MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIONIUX B PEAKIIMH BEIIECTB,
TEIJI0OBOTO d(PdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIIECTB, ITPCBPAIICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

[Ipenmer opraHHuecKOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOECHHsSI OpPraHUYECKUX

coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

1.2

CtpykTypHBlE (OPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMuyeckasi CBA3b B OPraHUYECKUX COCOUHECHMSX — OJUHAPHBIE M KpaTHbIE

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHn4eCKHX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTEeMaTHYecKas) U TPUBUAIbHBIE

Ha3BaHUs BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHN4YCCKHUX BCUICCTB

VYri1eBo10pObI

2.1

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psan. Meran u 23taH —
IpOCTEeHIINE NPEACTaBUTENN alKaHOB: (U3UYECKHE U XUMHUYECKUE CBOICTBa
(peakuuy 3aMeUIEHMs] U TOPEHMsI), HaXOXKJIEHUE B IPUPOAE, MOJyuYEHUE HU

IIPUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOCHHUE, NOMOJIOTMUECKHUH psAf. ODTWIEH W NPONWIEH —
MPOCTEUIINE TPEACTABUTECIN AJIKEHOB: (HU3UYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATAUH, OKUCICHUS H

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Anxaguensl: OyraaueH-1,3 u MermnOyragueH-1,3: cTpoeHue, BaxHeHne
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanun). [lomyueHue cuHTETHUECKOTO

KayuyKa U PEe3HHbI

2.4

AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOECHMSI, TOMOJIOTHYECKUIN Psil. ALETUIICH —
MPOCTEHIINKM TPECTaBUTENb AJIKHHOB: COCTaB, CTpoeHHe, (U3MUecKue u
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALIUY,

FOpeHI/I}I), MOJIY4YCHHUEC U IPUMCHCHUC

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (U3MYeCKMe U  XHMHUYECKHe CBOicTBa  (peakuuu
TaJIOTEHUPOBAHNSA W HUTPOBaHUs), MOJIYYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAICKAIIMMH K

Pa3IMYHBIM Ki1accaM

2.6

[TpupoHBIe HICTOYHUKH YTIeBO0pO0B. [Ipupoanblil ra3 u nonyTHble HeTAHBIE

ra3el. Hedtp 1 e€ mpoucxoxaenne. CriocoObl mepepaboTku HeTH: MeperoHka,




KPEKUHT (TEpMHUUYECKHM, KaTATUTHYECKui), mupoius. [IpoaykTel mepepaboTku
He(TH, UX TMPUMEHEHUE B NPOMBIILICHHOCTH M B ObITy. KameHHBIH yroms u

MPOAYKTHI €To mepepaboTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

[IpenensHbIe OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE  CBOHcTBa  (peakuuum ¢  aKTUBHBIMH  METaJUIaMH,
raJIOr€HOBOJIOPOJIaMH, T'OpPEHHe), HpHUMEHeHHe. BoJopojaHble CBSI3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHoroaToMHbI€ CIIUPTHL. DTUICHIVIMKONb U TIHMLEPUH: CTPOCHUE, (PU3NYECKUEe U
XMMHUYECKHE CBOMCTBA  (B3aMMOAEWUCTBHE CO  ILIEJOYHBIMU  METallJIaMH,
KauecTBEHHasl peaklusi Ha MHOIOAaTOMHbIE CIUPTHI). JlelicTBUE Ha OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIEepruHa U OTUJIICHITIUKOJIA

3.2

deHout: CTPOCHUC  MOJICKYIIbI, (i)I/ISI/I‘IeCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

AJH)I[GFI/IZIBI N KCTOHBI. CDOpMaJII)I[eFI/IIl, ancTajibACrua: CTpocHue, (1)I/I3I/I‘-ICCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHUA M BOCCTAHOBJICHHUA, KAUCCTBCHHBIC

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3nuecKue U XMMUYECKHE CBOMCTBa (CBOMCTBA, o0IIMe A
Kjlacca KHCJIOT, peakius JSTepuuKanuu), I[OIyYeHHe U I[pHUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIITHX Kap6OHOBI>IX KHUCJIOT, UX MOIOHOICC I[GﬁCTBI/IG

3.5

CrnoxHble 3GUpbl KaK MPOU3BO/HBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KUPOB

3.6

VYraeBoasl: coCTaB, KiacCU(UKAILUSA YIIeBOAOB (MOHO-, - M IOJUCAXapubl).
I'moko3a — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIBI,
du3MuecKre 1 XMMUYECKHE CBOMCTBA (B3auMoeiicTeue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepebdpa(l), BoccraHOBIEHUE,
OpOoKeHME TIIOKO3bl), HAaXOXJEHUE B MpPHpOJe, NMPUMEHEHHE, OUOIOorHuecKas
poiab. @otocunTe3. PpyKTO3a KaK M30MEP IIIOKO3bl. Kpaxmai u nemntono3a Kak
npupoaHble moiauMmepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. duznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3oTcoiepikalie OpraHn4eckiue CoeIMHEHNS

4.1

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIHUHCHUA. dusznueckue u
XUMHUYECKHE CBOMCTBA aAMHMHOKMCIIOT (Ha IMpumMepe TJII/ILII/IHa). buonorunueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I)]I)I




4.2

benkun kak mNpupoIHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEJIKOB:

TUApOJIN3, ACHaTypalus, KaYCCTBCHHBIC pCAaKIIMKU Ha Oenku

BBICOKOMOJICKYJ'IHPHBIG COCOAUHECHUA

5.1

OCHOBHBIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIIIH, CPEIAHSISI MOJIEKYIApHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

noJImMepurs3alAa U NOJUKOHACHCAIUA

5.2

9KCH€pI/IMCHTaJ'II)HI)Ie MCTOAbBI H3YUYCHHA BCHICCTB H©U HUX HpeBpaH_ICHI/If/'Ii
O3HAaKOMIJICHHUC C O6p33HaMI/I IMPUPOAHBIX U HCKYCCTBECHHBIX BOJIOKOH, IJTaCTMAacCC,

Kay4yykoB. [loirydeHne CHHTETU4ECKOTO KaydyKa U pEe3UHbI

11 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTnyeckre OCHOBbI XUMUU

11

XuMuYeckuil aneMeHT. AToM. SIapo atoma, U30TOMBL. DJIEKTpOHHas 000JI0YKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTaIH, S-, P-, O-3J€MEHTBI.
OcoOeHHOCTH pacIpeesieHus] AIIEKTPOHOB 110 OPOUTAISAM B aTOMax AJIEMEHTOB

MIEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(UTYpAIHs aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1eMeHToB J[.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux syeMeHToB JI.J1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHMUYECKHX DJIEMEHTOB U
o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BHABI XUMHUYECKOW  CBS3U
(KoBaJieHTHAsT HEMOJISIpHAsT W TOJspHAsi, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI U aHMOHBI. MeXxaHn3Mbl 00pa30BaHUsl KOBAJIGHTHOW XUMUUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTh. DNeKTpoOTpUIIATENLHOCTE. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIMbl KPUCTAIIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pem€Tku. IloHsTHE O AMcnepcHBIX
cucrteMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBas J1oJisl BellecTBa B

pacTBope

1.6

Krnaccudukanus Heopraunueckux coequHeHnil. HomeHknatypa HeopraHmueckux




BEILIECTB

1.7

Xumuueckas peakuus. Krnaccudukanus XUMHYECKHUX peakuui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAHEHMS MacChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHNA SHEPTIUU ITPHU XUMHUYECKUX PCAKIIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

1.9

OOpatumble peakiuu. XUMHUECKoe paBHOBecue. DakTOphl, BIUSIOIIUE Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

DnexTponuTrueckas aucconuanus. CuiabHbIe W ciadble anekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpalIbHAs, IeJIOYHasA. Peakiium nOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

Heoprannueckas xumus

2.1

Hemerannsl. [lonoxxenne HemetamuioB B Ileproanueckoi cucteMe XMMHUYECKUX
anementoB J[.MI. MenzaeneeBa U OCOOEHHOCTH CTpPOEHHUS aTOMOB. Pusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yrnepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yraepoga W KpEeMHHUS) HM  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIIUX ~ KHUCJIOT, BOAOPOJHBIX coeauHeHui). IlpumeHenue

Ba)KHEHIIINX HEMETAJJIOB U UX COC,Z[I/IHCHI/Iﬁ

2.3

Meramnsl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTtasioB. Obuue ¢puszndyeckue cBoicTBa MeTauioB. CIiIaBbl METANJIOB.

DNEKTPOXUMHUYECKUN Psijl HAIIPsHKEHUH METallIoB

2.4

XUMHYECKHE CBONCTBA BAXKHEHINIMX METAJJIOB (HATPUM, KA, KaJlbIUH,
MarHuii, aTlOMUHHUMA, ITUHK, XpPOM, JKeJe30, MeAb) U HMX coequHeHwii. Oouue

CITIOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy N TCXHHUKC

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCpFeTquCKOﬁ U MHUIIEBOU
6630HaCHOCTI/I, Pa3sBUTUU MCOULIUHBI. Ilonstue o HAayYYHBIX MCTOAAaX ITO3HAaHUA

BEUICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIIJICHHOTO IMOJIYYCHHA
BaXKHEHIIIHMX BeIIecTB. YeloBeK B MHPEC BCUICCTB U MATCPUATIOB!: BaKHEHIIIHE

CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKHMOHHBIC MAaTCpHaJIbl, KpPaCKH, CTCKIIO,




KE€paMHuKa, MaTrc€pualibl I DSJICKTPOHHKHW, HaHOMATCpHAJIbl, OPraHu4€CKUC H

MUHEpaJIbHbIE yI00pEeHUs

3.3

Xumus u 3J0pOBEE 4YCJIOBCKA: IIpaBuJia MCIIOJIB30BAHHA JICKAPCTBCHHBIX
ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOMU KU3HU
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