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HOACHUTEJIbBHASA 3AIINCKA

[IporpamMma rpakTuKyma 1o XUMHUU Ha YpOBHE CPEIHEr0 00111ero 00pa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTENbHOM MPOTpaMMbI CpeAHEro oo1iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cranaapre COQO, c yuérom KoHuenuuu npenomaBaHus B
oOpa3oBaTeibHBIX opraHusamusx Poccuiickoit ®enepanuu, peamu3yromUx
OCHOBHBIE 00pa30BaTENIbHbIE NPOrPAMMBI, U OCHOBHBIX NOJOXEHUH «CTpareruu
pa3BuTusi BocnuTanusi B Poccuiickoit @enepauuu Ha niepuon g0 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOAOB K pa3pabdOTKe MpOrpaMMbl, K OIpPEIEICHHUI0 O0Ien
CTpareruu oOy4eHHMsl, BOCIUTAHUS U pa3BUTHs oOywaromuxcs ais 10—11 kiaccoB
coctaBwiin KoHIenTyanpHble osioxeHus PI'OC COO o B3auMo00yCIIOBIEHHOCTH
eJIeH, cofiepKaHus, pe3yIbTaTOB 00y4eHUs U TPEOOBAHUI K YPOBHIO IMOJATOTOBKH
BBIIIYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHON  OpraHU3alllK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM HJTAllOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEIOCTHOM CHCTEME XHMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TAK)Ke SKOJIOTMYECKU 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
U IPUPOIHOM cpele. XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAET
0cOOyI0 pOJIb B COBPEMEHHOM IMBWIM3AllMM, B CO3JaHUU HOBOW 0asbl
MaTepUallbHOM  KyJabTypbl. OHa BHOCUT CBOM BKJIag B  (QopMUpOBaHUE
paloHaIbHOI0 HAYYHOT'O MBILUIEHUS], B CO3/IaHHE LEIOCTHOIO MPEACTaBIECHUS 00
OKpY’KaroIllleM MHUpe KaK O €IUHCTBE MPHUPOJBI U YeTIOBEKa, KOTOpoe GpopMHUpyeTcs
B XMMHU HAa OCHOBE MOHHMMAaHHMs BEUIECTBEHHOI'O COCTaBa OKPYKAIOLIEro MHpa,
OCO3HAHHs B3aWMOCBSI3M MEXIY CTPOCHHUEM BELIECTB, HX CBOWCTBAMH U
BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHs cTajia
HEOThEMJIEMOI YacThl0 MUPOBOM KyJIbTYphl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOIO
TpyJa W SKM3HH KaxJaoro ujeHa oOuiectBa. CoBpeMeHHas XUMHUSI Kak Hayka
CO3UJATENIbHAsI, KAK HAayKa BBICOKMX TEXHOJOTMH HaNpaBIeHa Ha peEUIeHUE
ro0ambHBIX MPOOJIEM YCTOWYMBOTO PpA3BUTHUS YEIOBEYECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30MacHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C OOIIMMU HENSIMH W TMPUHIUIAMU CPEIHEro OOIIero
oOpazoBaHus cojaepkanue mnpaktukyma 10-11 kjaccel, OpPUEHTHUPOBAHO



NPEUMYIIECTBEHHO  Ha  OOIIEKYJbTYPHYIO  MOJATOTOBKY  OOydYarolIuxcs,
HEOOXOJIUMYIO MM JIJI1 BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO
BKJIFOUEHHUS B )KM3Hb COIIMYMA, MPOIOKEHHSI 00pa30BaHUs B Pa3IUYHBIX 00JIaCTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMere «XuUMHsS» 0a30BOro ypOBHS
paccMaTpUBAaeTCs M3YyYCHHBIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOPETUYECKH MaTepuan ¢ (PAKTOJIOTHYECKHUE CBEIEHUS O BEIIecTBaX U
XuMU4Yecko peakiuu. Tak, B yacTHoCcTH, B Kypce «OOIlas U HeopraHuudeckas
XUMUS» OOyYalOIUMCS TPEIOCTABISAECTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIUH,
rIyOKe TIOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIHMA STOro 3akoHa — OT
0000111ar0111e# 10 OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

B nmnane pemieHuss 3a7ad4  BOCIUTAHUS, PA3BUTUS U COLMATU3AIUU
OOy4YaromMXcs TPUHATHIE MPOrPAMMOM IO XHUMHUHU TMOJXOJbI K OIPEACIICHUIO
COoNepKaHUSI ¥ TOCTPOCHUSA TpeAMETa MPeAyCMaTpuBarOT (GOPMHUPOBAHUE
YHUBEPCAIIbHBIX YU€OHBIX JICHUCTBUI, UMEIOIIUX 0a30BOE 3HAUCHUE JJIsI PA3TUYHBIX
BUJIOB JIEATEIBHOCTH: pelIeHus NpobiieM, TMOHCKa, aHaliu3a U 00paboTKH
uHbOpMaIK, HEOOXOMMMBIX [JIi TMPUOOPETEHHUs OIbITa MPAKTHUYECKOW U
UCCJIEOBATEIbCKON JEATENbHOCTH, 3aHUMAIOIIE Ba)XXKHOE€ MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHus, TaK ¥ Ha YPOBHE CPEJIHEr0 00IIero o0pa3oBaHus, MPH ONPEACICHUN
COZIepKaTEeNIbHOM XapaKTepUCTUKU 1IeJied H3y4eHHUs TpeAMEeTa HalpaBICHUEM
MEePBOCTEIIEHHOM 3HAYMMOCTU TPATULIMOHHO TMpHU3HAETCS (PopMHpOBaHHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATEbHOCTA YE€JI0BEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LEIEH HU3Y4YCHUS
peaMeTa SBJISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIaBHBIMU LIeNsIMUA n3ydeHus npeamera (10 —
11 kn.) aBasirorest:

e (QopMHpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUM Kak  Ba)KHEHIIeH
COCTaBIIAIONICH €CTEeCTBEHHO-HayYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE S3bIKa HAyKH, YCBOECHHWE WU MOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000111eHN T MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHUE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJ/IaX IMO3HAHMS
BEIIECTB U XUMHUYECKHUX PEAKIIHI, HEOOXOTUMBIX JIJII MPUOOPETEHUST YMEHUN



OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUN, MMEIOIIMX
MECTO B IIPUPOJIE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HU;

e DPAa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOIO 3KCIIEPUMEHTA, COOJIOJEHUEM IPaBUI
0e30macHOro oopaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, coxepkareiibHasi XapaKTepUCTUKA LEJIEH U 3a/1a4 U3Y4CHHUS
peIMeTa B IPOrpaMMe Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TIPHOPUTETAMHU B CUCTEME cpeaHero odmiero odpazoBanus. CerogHs B
NpernojaBaHuy XMMUU B OOJIbIIEH CTENEHN OTAAETCS MPEATIOYTEHNE TPAKTUYECKON
KOMIIOHEHTE COfiepXaHusi OO0y4yeHHUs, OpHUEHTUPOBAHHOM Ha MOJATOTOBKY
BBIITYCKHUKA 00111€00pa30oBaTeIbHON OpTaHU3aIlMK, BIIAJICIONIET0 HE Ha0OpOM
3HaHWM, a (PYHKIIMOHAJBLHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHUSIMHU
AKTUBHOTI'O MOJYyYEHUS 3HAHUW U IPUMEHEHUS UX B PEATbHOMN KU3HU JJISI PELLICHUS
MPaKTUYECKUX 3a]1a4.

B cBA3M ¢ 3TUM nOpH HM3y4YEHHH MpeaMeTa JOMUHUPYIOIIEEe 3HAYEHHE
OpPUOOPETAOT TaKKUE LENH U 3a7a4H, Kak:

aganTamus 0o0y4aroluxcsi K YCJIOBHSIM JIMHAMUYHO Pa3BHBAIOLIETOCS MHUPA,
(GopMupoBaHWE  HMHTE/UIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caMo00OpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPUHATHUIO T'PAMOTHBIX
pELIeHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopmMupoBaHue y OOyYaroImIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMITETEHIIMI), HMEIOIIHUX YHUBEPCAIbHOE 3HAYEHWE JMJI1 Pa3JIMYHbIX BHUOB
NEeSTENbHOCTU: pellieHnus MpoOseM, MOUCKa, aHaiu3a U o0paboTKU HH(OpMaIUH,
HEOOXOJIUMBIX JJISI IPUOOPETEHUS OTIBITA JIEATEIHLHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWU XHMHH, a TAKXKE ISl OLEHKA C IO3HLIMI 3KOJIOTrMYeCKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHu3M
YesioBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJlbHBIX U TBOPYECKHUX
CIIOCOOHOCTEW 00YYarOIIMUXCS: CTIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHMS 1T0 XUMHH B COOTBETCTBUU C )KM3HEHHBIMU NOTPEOHOCTSIMH, UCITIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JIJIsl TIOMCKA U aHajdu3a y4yeOHOU U
HAYYHO-TIONMYJISIPHON MH(OPMAIIMK XUMHUYECKOTO COJIEP KAHMS;

(dopMupoBaHuE U pa3BUTHE Y 00YUYAIOUINXCS aCCOLMATUBHOIO U JIOTHYECKOT O
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, IMPHU IUIAHUPOBAHUU U TMPOBEJECHUU XHMHUYECKOTO
JKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydarommxcsd yOEXKIEHHOCTM B T'yMAaHHCTHYECKOM
HANpPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOIeM



palMoOHAILHOT'O TIPUPOIOTIOIB30BAHMSI, TTOTIOJIHEHUS SHEPIETUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OepeXHOro
OTHOIIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TIOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

OO6miee yncIo 4acoB, OTBEAEHHBIX JUISI U3Y4YEeHHs, cocTaBisieT 68 yacos: B 10
kiacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIIECTB M MATEPUANIOB. Teopus CTPOEHUSA OPraHUYECKHUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluyu opraHnyeckux BemiecTB. HomeHnkmnarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HAKOMJIEHHUE ¢ 00pa3llaMH OPraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BELIECTB IpHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTMYECKMHA psAfa. Meran u dTtaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOoCTENINEe MPEICTABUTENN QJIKEHOB: (PU3UYECKHE W XHMHUYECKUE CBOMICTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XUMHYECKHE CBOMCTBa (peakuusi noaumepusanuu). [lonmydyeHne CHHTETHYECKOIO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XMMHYECKHUE CBOWCTBA (peaklUu TUAPUPOBAHUS, FaJOr€HUPOBAHU, THIpaTaliH,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTYYeHue u npumeHerue. TOKCUIHOCTb apEHOB.



['enernueckas CBA3b MEXAY YIJIEBOAOPOAAMHM, MPUHAICKAIMMUA K PA3IUUHBIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
He(TsaHble ra3sl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEpUMEHTAIbHBIE METOAbl HM3YYE€HHs] BEIIECTB M HUX MpEeBpaIleHM:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcCC, Kay4yKOB U pe3uHbl, kojuiekuuu «HedTb»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anayu.

Bolunciiennsi 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kucnopoaconepxamue oprannyeckue coeANHEHU

[IpenenbHble OOHOATOMHBIE COUPTBHL. METAHOI W 3TAHOJN: CTPOEHHUE,
¢u3nyeckue MW XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeTaJljlaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHUEe. BoJopomHble CBSI3M MEXIY
MOJIEKYyJIaMU CIIUPTOB. [[eficTBHe MeTaHoIa 1 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroaromMHble€  COMPTHL. OJTWICHIJUKOIb W  [JIMLEPUH: CTPOECHHUE,
¢usnyeckue W XHUMHUYECKHME CBOWCTBA (B3aUMOCHCTBHE CO IMIETOYHBIMU
MeTaJJlaMH, KauyeCTBEHHAs PeakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHusM yenoseka. [[pumenenue rmuueprHa U 3TUICHTITUKOJIS.

@deHo: CTPOCHHME MOJEKYJbl, (QU3NYECKUEe M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpmanpIerull, aUeTaIbICIUA: CTPOCHHUE,
¢u3znueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKHCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEAKIMH), MOTYyYEHHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MTpeenbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOICTBA (CBOMCTBA, 00IIHE IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noirydeHue u npumeHenue. CreapuHoBast
U OJICMHOBAsl KUCIJIOThI KaK MPEJACTABUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIHUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

CnoxHble >(QUpbl KaK NPOM3BOJHbIE KapOOHOBBIX KucHOT. [maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  coctaB, KiaccuUKanus ~ YrieBoAoB  (MOHO-, IU- H
nojucaxapubl). ['moko3a — npocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS




MOJIEKYJIbI, GU3UYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIECTBUE C THIPOKCHIOM
meau(1l), okucienrne aMmMruayHbBIM PacTBOPOM oKcua cepedpa(l), BoccTaHOBIEHHUE,
Opo>KeHHE TITIOKO03b1), HAX0XKICHUE B IPUPOJIE, IPUMEHEHUE, OMOIOTHYeCcKas Poib.
®dotocunTte3. DpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
MpOBEJICHNEe, HAOIIOJICHUE U ONUCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcusnom Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOACHCTBHE TJIULEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMUHOKHUCTIOTHI Kak am(pOoTepHbIe opraHnyeckue coeuHenus. Gusnyeckue u
XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TpETUYHAS CTPYKTypa O€IKOB. XHUMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE MOHSTUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHU: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3AINU, CPEAHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX MPEBpaILCHUN:
O3HAKOMJICHHE C 00pa3laMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISICTCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIUX E€CTECTBEHHO-



HAyYHBIX MOHSATHHA, TaK W TIOHATHH, SBJSIONIUXCS CUCTEMHBIMH JUIS OTACIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHHTE3, KiIacCU(UKAIMs, MEePUOJUIHOCTD, HAOIIOJCHUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wMaTepus, OHEprus, Macca, aToM, OJJIGKTPOH, MOJeKyJa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorusi: kierka, opranu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOTMYECKH AaKTUBHBbIC BeliecTBa (OENKH, YTIEBOJBI, >KHUPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHONMOTHs: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO ITHTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPEnapaThl, MaTEPHAIbI U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMHUYECKUM dleMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpeneseHus] dJIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(PUTYypaIMs aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsA3b MNEPUOAMYECKOrO 3akoHa W IleproaMUecKOr CUCTEMBI
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyIIaM U MEpHOIaM.
3HaueHue NEePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBS3b. BHABI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJISIpHASI M TOJSApHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBIM W JOHOPHO-
aKienTopHelii). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. MIOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKHU.



[lIonaTHe O nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUMN. Homenknarypa
HEOPraHWYECKNX BEIIECTB. | €HETHYECKas CBA3b HEOPraHUMYECKHX BEILECTB,
IPUHAIIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumudeckas  peaknusa.  Knaccudukanus — XMMHYECKHMX — peaknuii B
HEOPraHUYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHs MAaCChl BEIIECTB,
3aKOH COXPAaHEHMS U NIPEBPAILECHUS YJHEPTUU NPU XUMHUYECKUX PEAKLIMSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMHUYeCKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccouuanusa. CuiabHble U cradble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTpaIbHAasl, LIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
nemoHctpauus tabmun «llepuonnueckas cucreMa xuMuyeckux snementon [1. .
MenpeneeBa», U3ydyeHHE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEHUE MepOoKCHIa
BOZOPOJa B MPUCYTCTBUM KaTaJau3aTopa, ONPEAEIEHUE CPENbl PACTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCATLHOI'O MHIUKATOPA, PEaKLIMA HOHHOT 0 0OMeHa), MPOBEAECHUE
PAKTUYECKON padoThl «BiusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKkuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XUMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXHUMUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MAaCcCOBast 1015
BEILECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuoamueckoi  cucreme
xumudeckux asnementoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETALUIOB (Ha HpUMeEpe
KHUCIIOpOJia, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOICOAEPKAIIUX KUCIOT, BOAOPOIHBIX COEAUHEHUN).

[IprMeHeHne Ba)KHENIIMX HEMETAIUIOB U UX COCINHEHUM.

Merannsl. 1lonoxenune meramioB B Ilepronnueckoil cucreMe XUMUYECKUX
anemeHTtoB [[. . MenneneeBa. OcCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTauioB. O0mue gusudeckue cBoiictBa MeTawioB. CIulaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHU METAIIOB.



XUMHUYECKHE CBOWCTBA Ba)XHEHUIIUX METAJJIOB (HATPUM, KaJlul, KaJbIIUM,
MarHui, aJIOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OOmue crmocoObl moydeHuss MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4eHHEe KOJUIeKIMU «MeTabl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCUIA ATIOMUHHUS C pPacTBOpamu
KHUCJIOT U IIeJIoUel, KaueCTBEHHbIE PEaKI[MU Ha KaTHOHBI METAJJIOB).

PacuérHbie 3amaum.

Pacuérel maccel BemecTBa WM 00OBbEMA ra3oB I10 M3BECTHOMY KOJIIMUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
pacué€Trhl Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B 0OeCrieYE€HUU SKOJOTHYECKOU, IHEPreTUYECKOM M MHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIEHHOT O
MOJTYYEHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEMIECTB W MAaTEPHUATIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MAaTEpUalIbl, KpPACKH, CTEKJIO, KEepaMHKa,
Matepuanbl JJsl JJIEKTPOHUKHA, HAHOMAaTEpPHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHSL ¥ 30pOBbE 4YEJIOBEKA: IMPaBWJIa MCIIOJb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia 0€30MIaCHOr0 UCIIOJIB30BAHUS IIpenapaToB OBITOBOM XUMHH B
IIOBCEAHEBHOM JKU3HH.

MexnupeamMeTHbIe CBA3H.

Peanmuzanus  MeXnpeaMETHBIX  CBS3ed MpU  HM3YyYEHUH  OOme
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMH ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: HAy4YHBIM (akT, THUIOTE3a, 3aKOH,
TEOpHS, aHajau3, CHHTE3, KiIaccHupukamus, IEepUOAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PAIUOAKTUBHOCTbD, MOJICKYJIA, SHEPTETUUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSTHHE BEIISCTBA, (DM3UYCCKHUE BEITUYMHBI M SAUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: kieTka, opraHusM, DJKocucTema, Ouocdepa, Makpo- W
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTLUINBO,
PECYPCBL.

TexHomorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrys, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, MHUILEBAS
NPOMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOHU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogumdecko OCHOBOW st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISECTCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIhTAaTOB OCBOCHUS TpeaMeTa «XUMUs» Ha ypOBHE CPETHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKOW TIpakTaHCKOM HJACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaroONIMXcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS DKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOSHUS TpenaMera «XWUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UIealaMd POCCHMCKOrO TPakJTaHCKOro OOINeCTBa, MPUHATHIMA B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOPMHPOBAHHOCTh OIbBITA IIO3HABATEILHONH M TPAKTHYCCKON JIESITEIBHOCTH
0o0yyJaromuxcs Mo peaanu3aiiy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPECTABIICHUS O COLMAJIBHBIX HOPMAaxX M TMpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JICSITEIbHOCTHU MPY CO3/IaHUH y4EOHBIX
IIPOEKTOB, PEIICHUN Y4E€OHBIX U IMO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAaMEPEHUS, JIOTUKY U
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS! XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pPEe3yJbTaT
JUINTENbHBIX ~ HAOMIOJEHUM, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHUBOB B [TOJIYYE€HHUH U MOCIEAYIOIIEM aHAIN3E
uHGOpPMAIINH O TIEPEAOBBIX IOCTUKEHUSIX COBPEMEHHON OTEUEeCTBEHHOU XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
IOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NMOHUMAHMS IIEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBWJI OE30MacHOro OOpalleHus ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH TNPaBWJ HHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJAAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWH MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HANPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



UHTEpeca K MPaKTUYECKOMY HU3y4YEHHUIO Mpodeccuil pa3audyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENH K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIIUSHHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B IO3HABATENIbHOM, KOMMYHHUKAaTUBHON M COLIMAIIBHOM
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUU NpoOdJieM COXpaHEHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAIPABIEHHOCTU U BAXKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepUaNbHOM KYJIbTYpbl, pEUIEHUU TIOOATBHBIX MpoOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEIIHOT0 TPYAa U SKOJIOTHYeCKH KOMMDOPTHON KU3HU KAXKIOT0 YJeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HAHMS JIJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLEro MUpa 1



IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOYCHHS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C IIEITBIO MOTYICHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON JAESITEINbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI
JIESITeTHHOCTH.

METANPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS Y4EOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXTUCITUTUTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIE TOHSATHS, OTPaKAOIINE
IIETOCTHOCTh HAyYHOM KapTHHBI MHpa € CHeONU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
IpoIiecc, cucTeMa, HaydHbIl (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIC ydeOHBIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pE3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHUBHBIMH W PETYJISTHBHBIMU
ICUCTBUSMU.

OBJaneHue YHUBEPCAJIbHbIMH y4eOHBbIMH NMo3HaBaTeJbHbIMH
JeliCTBUSIMH

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOSITETbHO  (OpMyNMpOBaTh U aKTyaJIU3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIBTAThI AEATEIBHOCTH C ITOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM NPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIE MPHU3HAKW MOHATUM M YCTAHABIMBATh MX B3aWMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KPUTEPUHM Ui KJIacCHU(PUKAIMU BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABIIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY H3yYaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IIPUMEHATH B IIPOLIECCE MO3HAHMS, UCIIOJIB3YEMBIE B XUMUU CHUMBOJIIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CUMBOII) JIEMEHTA, XUMU4eckas (popmysia, ypaBHEHHE XUMUYECKON peaKIuu
— IpU pElICHUU y4eOHBIX MO3HABATEIbHBIX M NPAKTHMUECKUX 3aJad, NPUMEHATH
Ha3BaHHBIE MOJEIIbHBIC ITPEICTABICHMS IS BBIABICHHS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMBbIX BEUIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHUSA BEUIECTB M XUMUYECKHUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUU;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIO0M
IpoIeCcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (POpMynIHpoBaTh
00001IeHHSI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB MCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IIOMCKY METOJIOB PELIEHUS MPAKTUYECKHUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB
NIO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU pabOTE C XMMHUIECKOM
uHbopMaIeil: MPUMEHATh MeXNpeaMeTHble ((pU3MuecKue W MaTeMaTU4YeCKHue)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOM TEMbI B XOJ€ UajIora u/uin
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MIOJTYYEHHBIX CAMOCTOSTEIHHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMIOJTHEHUU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpEIaraeéMblii  aJTOPUTM JCUCTBUN TpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JICATEIHPHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBIICHUW TPUPOBI,



B (GOpPMHUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHATLHOU
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUYECKUX 3a]ad U IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHOM cpeie;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraloiire TMOHATHS (XUMHUYECKUM JJIEMEHT, aToM, OJJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpamiéHHasi), MOJb, MOJISIpHAS
Macca, MOJISIpPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIMOHATbHAS TPYIINa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPO U
a30TCOAEPKAIINE COEOUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHUS); TEOPUM U 3aKOHbI (T€OpUs CTPOCHUS
opranuueckux BemniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUA NPHUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIMOJB30BAaHUU BaXKHEHIIUX OPraHWYECKUX BEIIECTB B OBITY U
NIPaKTUYECKOMN JEATENbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBISTH XapaKTEepPHbIC NPHU3HAKH TOHSTHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUSA MPHU
OMKUCAHUU COCTaBa, CTPOCHUS U TIPEBPAIICHUN OPTaHUYECKUX COSANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMysl  OpPraHMYECKMX BEUIECTB W YPaBHEHUM XUMHUUYECKUX PEaKIIUil,
W3TrOTaBJIMBAaTh MOJIEIN MOJEKYJ OPraHMYECKUX BEIIECTB JJIs WLIIOCTpAIUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAIJICKHOCTh H3YUYECHHBIX
OPraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINPEIeTEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAepKaIine
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS IO
cucremarndeckoir HoMmeHkiatype (IUPAC), a Taxke NpUBOAUTH TPUBHAIHHBIC
HA3BaHUS OT/ACJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMUWICH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus], aleTaablerujl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, IeJIT0103a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSTh BUJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3NICCKHEC
U XMMHYECKHE CBOICTBA THUNUYHBIX TNPEICTABUTENEH pPAa3IMYHBIX KJIACCOB
OpraHUYeCKUX BeIIeCcTB (METaH, 9TaH, dTWIEH, MPONWICH, alleTUiIeH, OyraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, YTUICHTJIUKOIIb, TJUIEPUH, (DEHO,
areTanbIeTul, MypaBblHAs U YKCYCHAsl KHCIIOTBI, TJIFOK03a, KpaxMaJ, IeJITI0J103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C UCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN Ta3, Yrob), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
NpUMEHEHHUE TPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa
peaKIMu Mo U3BECTHBIM Macce, 00bEMY, KOIHMUECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX SBJICHU (HaOI0/IeHrne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHWS I TPUHATHS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MPaBUIIa MOJIb30BAHUS XUMHUUECKOM
NOCyJIoOl U J1Ta0OpaTOpHBIM OOOpPYJOBaHHMEM, a TaKKe MpaBWiia OOpalieHus C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWH TUIAHUPOBATh W BBIMIOJNHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
ATUJICHA U U3YYCHHUE €0 CBOMCTB, KAUCCTBCHHBIC PEAKITUU OPTAHNYECKUX BEIECTB,
JeHaTypanus OelKoB MPU HArpEeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaM{d TEXHUKU O€30MAaCHOCTH TpU OOpaIlIeHWH C BEIIECTBAMU U
7a0opaTopHBIM  O0OPYJIOBAHUEM, TMPEACTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3amucH YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUi u
(dbopMyHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TMOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopMmanuu, MaTepHeT u aApyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATEIHHOCTH B IEISAX
COXpaHEHUsI CBOETrO 3J0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH



OIMACHOCTh BO3JICHCTBHSI Ha >XUBBIC OPTraHM3MbI ONPEACIEHHBIX OPTraHUYECKHX
BEIIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHATh Ha mpumMepax CrocoObl
YMEHBIIIECHUSI W TPEJOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS Ha OPTraHU3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins misg 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBIICHUU TPUPOBI,
B (OpPMHUPOBAHUU MBIIICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHON
IPAMOTHOCTH, HCOOXOAUMOM JUIS PEIICHUS MPAKTHYSCKUX 3a7ad U SKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U MIPUPOTHOU CPEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYCCKUH 3JEMEHT, aToMm, H3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBI OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKHUCJIEHHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJJTMYECKasi, BOJOPOHAs), KpUCTAIUINUECKas peréTka,
TUINBI  XAUMHUYECKUX  PEAKIUWA, PACTBOP, DIIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JUCCOLUHAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoaunueckuit 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKHX SIBJICHHH, (PaKTOJOTHMUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0€30IMaCHOM HCIIOJIb30BaHUM BAKHEHIITMX HEOPTaHUIESCKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTAHABJIMBATh MX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIUE IOHSITHUS IPU
ONHCAaHUU HEOPTaHNYECKUX BEIIECTB U UX MPEBPALCHUMN;

c(hOpMHPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYH) CHMBOJIUKY IS
coctaBiaeHus (GopMyn BemIECTB W  YpPaBHEHMM  XUMUYECKUX  pEaKIuH,



cuctematuueckytro HomeHknarypy (IlUPAC) u tpuBHnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIeCTB (YrapHbld Tra3, YIVIEKUCIBIA ra3, aMMHAaK, TaméHas
U3BECTb, HETalIEHAs! U3BECTh, IUTHEBAS COMIA, UPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI ONPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX JJIEMEHTOB B COEIMHEHHUSAX Pa3IUYHOIO0 COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJEHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOIHAs) B COCAUHEHUSX, TUI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOI'O BeEIleCTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKAas), XapaKTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCOUHECHUM,

c(OpMUPOBAHHOCTD YMEHUI YCTaHABJIMBATh NPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K OMNpeNelNEHHOMY KJaccCy/TpyImie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenpneneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOLYIO, OOBICHUTEIBHYIO
U IPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ileproandeckoil cucTEMbI
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, WCHONL3ysS MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPreTUUECKUE YPOBHUY», O0BACHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHMUYECKUX AJIEMEHTOB U HUX COEAMHEHUU IO MEepuoAaMm M
rpynnaM [lepuoguueckont cucreMsl xumuueckux 3semeHToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMHUYECKME CBOMCTBAa HEOPraHWYECKMX BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMUECKON CBSI3M MEXKIYy HEOPraHU4YECKHUMU
BELIECTBAMH C ITOMOLIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLU;

c(OpMUPOBAHHOCTh YMEHHS KiIacCHU(PUIMPOBATH XUMHYECKHE PEaKIUU IO
pa3MYHBIM MpPHU3HAKaM (YUCIY M COCTaBY PEarupyrollydX BEIIECTB, TEIJIOBOMY
b dexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHUCIIEHHs 3JE€MEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

c(OpMHPOBAHHOCTh YMEHHMH COCTaBJISATh YpPaBHEHHUs pPEaKUUW pPA3ITHYHBIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHUSI PEaKlMii HOHHOT'O OOMEHA, yYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKLIUH UAYT JO KOHIA;

chOpPMUPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE
KaYeCTBEHHBIM COCTAB PA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUYECKUX
BELIECTB;



c(OpMHPOBAHHOCTh ~YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAaHOBUTEIIbHBIX PEAKIMNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
3TUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklyu OT pa3audHbIX (AKTOPOB; XapaKTep CMELIEHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3AeicTBus (mpunuun Jle [larense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBILIIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUM OO0 OOIMX HAYYHBIX MPUHIIMNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOr 0 MMPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C WCIOIH30BAHUEM
HOHSITHUS «MAcCOBas 10JIs BELIECTBA B paCTBOPE», 00bEMHBIX OTHOILLICHU T'a30B MPU
XUMHUYECKUX PEeaKIMsIX, MacChl BEUIECTBA WM 00bEMaA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklnu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIATh MpaBUiIa MOJIb30BAHUS XUMHUUECKOM
NocyZ0i W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIAOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBIMIOJHATh XHUMUYECKHM
AKCHEPUMEHT (pa3lIoKEHUE MEPOKCUAAa BOAOPOAA B NMPHUCYTCTBUU KaTaau3aTopa,
ONpEEIICHHE CpeAbl PACTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSIHUE PA3NUUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peakiuu,
peakiMy HOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3aJad IO
teMaMm «Metamnel» U «Hemeramiael») B COOTBETCTBUM C MpaBWJIaMH TEXHHUKHU
0e30MacHOCTH MPHU OOpAILEHUH C BEIIECTBAMU U JJA0OPATOPHBIM 000PYOBAaHUEM,
NPE/ICTAaBIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIHMX PEAKIINI U (POPMYIUPOBATH BEIBOIBI HA OCHOBE ITHX
pEe3yNbTaToB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHbOpMAIINIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHUH  cOOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LESAX
COXpaHEHUsI CBOEro 3J0POBbSl M OKPYKAIOIIEW NPUPOIHON CpENbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPraHU3MbI OMPEICTIEHHBIX BEIIECTB, TOHUMAs



cmbict mokazarenst [IJIK, mosicHATR Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPpaHUYECHHBIMU BO3MOYKHOCTSIMHU 370POBBS: YMCHHUE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYaIOMMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
Pa3nea 1. TeopeTrnyeckne 0CHOBbI OPraHNYeCKOH XHUMHUH
IIpenmet opranndeckoit xumuu. Teopus
11 CTPOCHHUS OPTAHUYECKUX COSTUHEHUHN A. 3
M. bytneposa
Hroro no paszneny 3
Pasnen 2. YrieBonopoasl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHble yriieBogOpOIbl: aJKEHbI, 6
aJIKa/JINEeHBbl, ATIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
54 IIpupoIHBIE HCTOYHUKH YTIE€BOLOPOAOB U 3
' uXx nepepadoTka
Hroro no pazneny 13

Paznen 3. Kuciaopoacoaepxamue oprannyeckie coeIuHeHust

3.1 Crimptel. @eHon 3

3.9 Anppaeruasl. KapOoHOBBIE KUCTOTHI. 7
Crnoxuble 3¢upbl

3.3 VrineBoasl 3




Uroro no pazgeny

13

Pa3nen 4. A3oTcoaepikaniue opraHndyecKue coeTuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTuyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI
pecypchl

Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM

Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonuueckas cucteMa XMMHUYECKUX 3
anemeHToB JI. . Menneneera

Crtpoenue BemniectBa. MHOrooOpasue

1.2 4
BEIIECTB

1.3 XUMHUECKUE PEAKIIUU 6
Hroro no pazneny 13
Pasnen 2. Heopranuueckasi Xumust

2.1 MerTaiasl 6

2.2 HemeTtaminr 9

53 CBsI3b HCOPTAaHMYECKHUX M OPraHUYECKHX )
' BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL

3.1 XUMUs ¥ )KU3Hb 4
Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 0 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosanyecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypora Bcero Kontponbubie  Ipaktieciie flliiy'leﬂlrlﬂ :)lﬁlil;I;OBaTeJIbeIe
padoTsbI padoThbI pecypesr
1 [Ipeamer opraHn4ecKod XUMHH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHenuit A. M. bytneposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o K1accuGUKaun
3 opraHnyeckux Beulects. Homenknarypa 1
(cucremaTuyeckas) U TPUBHATHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psiJl
5 Mertan u 3TaH — npocTeuIme 1
MPEACTABUTEIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTWJIEH U MPOMUJIEH — MPOCTEUIIHe 1
MPEACTABUTEN AIKEHOB
3 VYrpaxHeHUs B IPUMEHEHNN 3HAHUI 1
«YTIeBo10pOaABbD)
Anxanuensl. byranuen-1,3 u
9 MeTtuinOyraaueH-1,3. [lomydenue 1

CHHTETUYECKOIO KaydyKa U pE3UHBI




AJIIKUHBL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PS/I.

10 oo
AneTtniieH — npocTeimui
MPEICTaBUTENb ATKHHOB

1 Bbruncienus no ypaBHEHUI0 XUMHUECKOM
peaxkuu

12 ApeHbl: 0€H301 U TOJ1yoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBA3b YIiI€BOLOPOOB,
IMPUHAAJIEKAIIMX K pa3IMYHbIM Kilaccam
[IpupoaHbIe ICTOYHUKH YTIEBOJOPOJIOB:

14 MPUPOJIHBII ra3 U MOMyTHbIE He(PTIHbIE
rasbl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, HeTh ¥ MIPOIYKTHI €€ mepepadoTKu

16 O600611eHue mo pazzaeny
«YTIeBOI0POIBI»

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHbIE CIIUPTHI: TUICHTITUKOIIb
U TJIMLEPUH
DEHOJI: CTPOCHUE MOJIEKYJIbI,

19 ¢u3nueckue 1 XMMUYECKHE CBOMCTBA,
IpUMEHEHHE

20 Anpaeruapl: popmanbaerus u

aneraibpaerng. AleTon




OI[HOOCHOBHI)IG MMpECaACIIbHBIC Kap6OHOBBIe

21 KHCJIOTBI: MypaBbHHAS M YKCYCHAS

22 CaolicTBa pacTBOpa YKCYCHOM KUCIIOTBI
CreapuHOBas U OJIEUHOBAS KUCIIOTHI, KaK

23 MPEACTAaBUTEIN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MBpiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee IEHCTBHE
Crnosxubie 3(upbl Kak MPOU3BOIHbIE

25 KapOOHOBBIX KHCIIOT. [ MAPOIU3 CIIOKHBIX
3¢upos

26 Kupsl: rTugponN3, MpUMEHEHHE,
Ouosoruueckas poiib KUPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaIuS.

27 Baxnelimme npencTaBuTeNn: riI0K03a,
¢bpykTO3a, caxaposa

08 Kpaxman u nenirono3a kak IpupoHbie
MOJINMEPBI

29 Kucnopoaconepsxariye opraHudecKne
COCIIMHEHUS
OO01mas xapakTepuCTHKa

30 a30TCOACPIKAITUX OPTaHMIECKUX
COeIUHEHUN

31 AMWHBI: METHJIAMUH Y aHWJIMH
AMUHOKHUCIOTHI Kak aM(pOTepHbIE

32 OpraHUYeCKHe COCTUHEHUS, UX

ononorunuyeckoe 3nauenue. Ilenruasl.




benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS

OCHOBHBIE TTOHSITHS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1
OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUM. 1
[InacTtmaccel, KaydyKky, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOIT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo yacoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEKTPOHHBIE
uudpoBbIe
o0pa3oBaTesibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs KOH(UTYpalus aTOMOB

Ilepuonnueckuit 3akoH u [lepuonnueckas
CUCTEMA XMMHUYECKHUX 2IeMeHTOB J[. U.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX COSANHCHUIN
0 Tpynnam 1 nepuojaM. 3HaueHHe
TIEPUOTNYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. Meneneena
B pa3BI/ITI/II/I HaYKI/I

CrpoeHue BeniecTBa. XUMUYECKas CBS3b,
e€ BU/Ibl; MEXaHU3MBbl 00Pa30BaHMs
KOBAJICHTHOU CBsA3U. BogoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATENBHOCTb.
Crenensb okucienus. Bemecrsa
MOJIEKYJIAPHOI'O ¥ HEMOJIEKYJIIPHOTO
CTPOEHHUS

[TonaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEIlIECTBA B pacTBOPE




Krnaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COCTUHEHUH.
['eneTnyeckas cBsi3b HEOPTraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Krnaccugukanms XuMu4ecKux peakiiuii B
HEOPraHUYECKON U OPraHUYE€CKON XUMHUH.
3aKOH COXpAaHEHUS MAacChl BEIIECTB; 3aKOH
COXpaHEHUd U IIPEBPAIIEHUS DHEPTUU IIPU
XUMHYCCKUX PCAKIUAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XHUMUYECKOE pAaBHOBECHUE

10

BnusiHue paznuuHbix (pakTopoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUU

11

DEKTPONUTHYECKAS TUCCOIHAIHS.
[MousTHe 0 BogopoaHoM mokasatese (pH)
pactBopa. Peakium HOHHOTO OOMEHa.
I'maponus opraHnyecKux u
HEOPraHWYECKUX BEIECTB

12

OKHUCIINTENTEHO-BOCCTAHOBUTEIIEHBIC
peaxnun. [lonsTre 00 3nexTponmse
pacIiaBoB U pacTBOPOB COJICH

13

TeOpeTI/I‘-IeCKI/IC OCHOBbI XUMHUH

14

MeTtamisl, UX MOJIOKEHHUE B
[Tepuoauueckoit cucreMe XMMUYECKUX
anemeHnToB J[. 1. Meneneena u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
(u3nueckue CBOICTBA METAIIIOB




CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI

15 PA HAIIPSKEHUI METaJIOB
XHUMHUYECKUE CBOMCTBA BAXKHENUILINX

16 METaJIOB (HATPHA, Kaluil, KaJIbLUH,
MarHui, aJFOMUHHAKA) U UX COCTUHECHUN

17 XHAMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHU I

18 XUMHUECKHUE CBOIMCTBA LIMHKA, KEJI€3a U UX
COEIMHEHU N

19 [ToBTOpenue no teme «MeTtaibi»"
Hewmeramisl, UX 10JIOKEHNE B

20 [lepuonnueckoii cucreMe XUMHUECKUX
snemenToB JI. . Menneneesa u
0COOCHHOCTHU CTPOCHHUS aTOMOB
®duznueckre CBOMCTBAa HEMETAJIIOB.

21 AmtoTponusi HeMeTauioB (Ha IpuUMepe
KHcnopoa, cepsbl, pochopa u yriepoaa)

29 XHUMHUECKUE CBOMCTBA IaJIOT€HOB, CEPhI U
HX COCTMHEHUH

93 XUMUYeCcKue CBOWCTBa a30Ta, pocdopa u
HUX COeIUHCHUN

24 XHUMUYECKUE CBOMCTBA yIiIepoa, KpeMHUS
U UX CO€OUHEHNN

o5 IIpumeHeHne Ba)KHEUIINX HEMETAUIOB U UX
COEIMHEHU M

26 O600611eH1e U cucTeMaTu3alus 3HaHU| 10

teMme «HemeTtamely. Beraucienus mo




YpaBHEHUSM XUMHUYECKUX PEaKIMid u
TEPMOXUMHUYECKUE PACUETHI

«Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 110

27 | | 1
teme "HemeTammsr'"y

28 O00061eHne Mo TeMaM «MeTauibl» U 1
«HemeTtamibny
Heopranwnueckue u opraHndeckue

29 kucnoTel. Heoprannueckue u 1
OpraHHYeCcKHe OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKHEe U

30 OpraHuyYecKue coenHeHus. [ eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUUYECKUX
BEIIIECTB
Poine xumun B o0ecnieueHUH

31 9KOJIOTHUECKOH, SJHEPreTHICCKON 1 1
MUIIEBOW O€30MaCHOCTH, PA3BUTUN
METUIUHBI
[IpeacraBieHuss 06 OOIMMX HAYYHBIX

32 MPUHITUTIAX TIPOMBIIIICHHOTO TTOJTYYCHUS 1
BAKHENIINX BEILECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPUAIIOB

34 XUMHsI ¥ 370pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







> owbne

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
1. Xwumus 10 xknace. Yrinyonéunsiit yposens. B. B. Epémun. U3narensctBo [Ipocsemienue.
2. Xwumus 11 knacce. Yriayonéussiii yposens. B. B. Epémun. MznatensctBo Ilpocsenienue.
METOAUYECKHUE MATEPHAJIBI IUISA YYUTEJIA
"MeToauyecKue peKOMeHIAUM M0 npenogaBaHuio xumuu B 10-11 kiaaccax"
"IIporpamma yriy0JjeHHOro nzyuenusi xummuu' (rnoa penaxuueit Kysunenona
"Y4edHo-MeTOAMYeCKHIT KOMILTeKC 0 xumuu 1Js 10-11 kinaccos"
"MeTtoanka npenogaBaHus XuMun'' — nocodue, o0Cyxaarolee COBpEMEHHbIE MOIXO0AbI K
00y4YEeHHIO XMMHUH, BKJIOYAs IPOEKTHBIE U HCCIIE10BATEIbCKIE METOBI.
"Xumus: MeToaMYecKHe MaTepUAaJIbl Il yuuTesei' — BKiIouaeT B ce0sl MpUMephI
KOHCIIEKTOB YPOKOB, JTa0OpaTOPHBIX U MPAKTHYECKUX PabOT.
"IIpoexkTHBbIE pa0OTHI 10 XUMHUH"
HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
"Mdokcdopa' — oHnalH-1IKOIA, IpEJIaratonias Kypchl o XMMUH, BKIIIOYask BUICOYPOKH,
3a/1aHus ¥ TECThI, OPUEHTUPOBAHHBIE HAa MOJATOTOBKY K EI'D.
""Uchiru™ — mraropma ¢ HHTEPaAKTUBHBIMHU YPOKAMH 110 XMMHHU, TECTAMH U JTOTIOJHUTCIbHBIMU
MaTepHuagaMu Ui yrilyOJIeHHOT0 U3y4eHHUsl.
"Uchi.ru™ — mmardopma ¢ 06pa3zoBaTeIbHBIMUA HTPAMH, 337a4aMi M TECTAMH 10 XUMHUH.
"'Stepik™ — oHIaH-KypC M0 XUMUH, JOCTYITHBIN /IS CAMOCTOSTEILHOIO O0YUYEHHUS C 3aJaHIUSIMH
U TUIEHapHBIMU JIEKIUSMHU.
"Kypc no xumun Ha Coursera' — ripeijaraet pasjiMuHble Kypchl 110 yIiIyOJI€HHBIM TEMaM
XMMHH OT YHUBEPCUTETOB U NPENOJABATENEH.






