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PaGouas mporpamma mo xumuu pa3padorana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Neo
273-®3 «0O6 oOpazoBanuu B Poccuiickoii denepamnum», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHONM  00pazoBaTeNbHOW TpOrpaMMmbl  cpemHero odbmero ob6pasoBanus (POIT COO),
npenacraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom
Konnenmuu mnpenogaBanusi y4deOHOro mpenmera «XuMmus» B 00pa30oBaTENbHBIX OpraHU3ALUSIX
Poccuiickoit ®enepauuu, pealn3yrolUX OCHOBHBIE 00pa30BaTeIbHbIE MPOTrpamMMbl, U OCHOBHBIX
nosiokeHui «Ctpateruu pa3Butus Bocnuranus B Poccuiickont denepannu Ha nepuon 1o 2025 rogay»
(Pacnopspxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.), a Tak:Ke OpUEHTUPOBAHA HA IIEJIEBbIC
MPUOPUTETHI TyXOBHO-HPAaBCTBEHHOTO PAa3BUTHSA, BOCIUTAHHUA U COLHMATU3AIMUA O0yYaroIIUXCs,
chopMynupoBaHHbIE B (heiepalibHOM paboueil mporpaMme BOCITUTAHUS.

B 10 kiracce B COOTBETCTBUH C y‘le6HBIM IJIaHOM HIKOJIbI U TOAOBBIM KAJICHAAPHBIM l"pa(I)I/IKOM Ha

ypoku xumun oTBoauTcs 34 4 (1 4 B Henemto, 34 yueOHbIe HEACTH).

Coaep:kanue y4eOHOro npeamera
10 kaace

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOH XUMMH

[Ipenmer  opraHmdeckod  XMMHH: €€  BO3HUKHOBEHME,  DPa3BUTUE U 3HAYCHHUE
B IIOJYyYEHUU HOBBIX BEIIECTB M MaTepHasioB. Teopusi CTPOEHMsS] OpraHMYECKMX COEAUHEHHH A.
M. bytnepoBa, €€ ocHOBHble ToOJOXKeHUsA. CTpyKTypHbIe (OPMYJIBl OpPraHUYECKUX BEIECTB.
I'omonorus, nzomepus. XuMu4ecKasl CBs3b B OPTaHMYECKUX COCAMHEHUSAX — OJIMHAPHBIE U KpPaTHBIE
CBSI3H.

[IpencraBnenne o kiaccupuKalMu OpraHUYECKUX BellecTB. HoMeHkIaTypa oOpraHM4ecKHux
COeIMHEHUI (cucTeMaTuyeckas) M TPUBHAIbHBIE HA3BaHUS BAKHEHIIMX IpeJCTaBUTENEH KIIACCOB
OpPraHWYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEUIECTB W WX MPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3laMi OpPraHWYECKUX BEIIECTB U MaTepuajlaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE M OMHMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB MO TMPEBPAIICHUIO
OpPraHMYECKUX BEIECTB IPU HAarpeBaHuu (TJ1aBJIeHHe, OOyTIMBaHUE U TOPEHHE).

YrieBoaopoasl

ATnKaHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKMM pAx. MeTraH W 3TaH — MpOCTEHIINE
NIPEJCTaBUTENIN AJKAHOB: (U3MUECKHE M XMMHUYECKHE CBOMCTBA (pEakIUu 3aMeIleHUs] U TOpEeHus),
Hax0’KJICHHE B NIPUPOJIE, IOJIYYEHHE U IPUMEHEHHE.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUH psAd. OTWIEH U NPONWIEH — MPOCTEHUIINe
MPE/ICTaBUTENIN  AJKEHOB: (U3MYEeCKHMe W XHMHUYECKHME CBOWCTBA (peakuuud THUJPUPOBAHMUS,
raJIoOr€HUPOBAHNUS, THIpaTallii, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TIOIyY€HUE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u metundyranuen-1,3: cTpoeHue, BaKHENHINE XUMUYECKUE CBOMCTBA
(peakuusa nonuMepusanun). [lonyueHne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHYCCKUM Dsii. AICTHICH — TPOCTEHIITNI
NPEJCTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (PHU3MUECKHE M XHMMUYECKHE CBOWCTBA (peaKiuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALUH, TOPEHNUS), TOJTydEHNUE U IPUMEHEHHE.

Apenbl. benzonm: cocraB, cTpoeHue, (u3MUYECKHME M XMMHUYECKHE CBOWCTBa (peakuuu
raJJOTEHUPOBAaHUSI M HUTPOBAHUS), TOJIY4YE€HUE U TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,




Quszuueckue u xumuueckue cOUCMBA (Peakyuu 2al02eHUpOBAHUs U HUMPOBAHUs), NOJYUeHue U
npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHUeCKas CBSI3b MEXKY YIJIE€BOAOPOAAMHU, MPUHAICKALTUIMHI
K Pa3JINYHBIM KJIACCAM.

[Ipupoanbie ICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbiii ra3 u nomnyrHsie HedTsHbIE ra3pl. Hed1s 1
e¢ mpoucxoxiaeHue. CrocoObl mepepaboTk He(PTHU: TEeperoHkKa, KpeKUHT (TEPMUYECKHUH,
KaTaJuTHYeCKuil), muponus. [IpoaykTel mepepaboTku HePTH, UX MPUMEHEHHE B POMBILIUIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €ro mepepadoTKH.

OKCIIEpUMEHTANIbHBIC METOJbl M3YYEHUS] BEUIECTB W WX MPEBPALICHU: O3HAKOMJICHHE C
o0pa3laMu TJIaCTMacc, KaydykoB W pe3uHbl, Koiwekiuuu «Hedte» m «Yromb», MonenupoBaHue
MOJIEKYJT YIJIEBOJAOPOJOB UM TaJOr€HONPOU3BOIHBIX, MPOBEACHNUE IPAKTUUYECKON PAaOOThI: MOTyuYeHUE
STWJIEHA U U3yYEHUE ET0 CBOMCTB.

Pacuérneie 3a1ayu.

Bbruuciienuss mo ypaBHEHUIO XMMHYECKOW peakmuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

Kucnopoacoaepxaiye oprannyeckune coeinHeHust

[IpenensHbIe OAHOATOMHBIE CIIUPTHL. METaHOIN M ATAHOJ: CTPOSHHE, (PU3HMUECKUE U XUMHUYECKHE
CBOMCTBAa (peakiMM C aKTUBHBIMHU METaJUIaMU, TaJOT€HOBOJOPOJaMHU, TOpPEHHE), MpPUMEHEHUE.
Bonopoaneie cBsizu MeXAy MosieKyjaamMu cnuprToB. JleiicTBHe MeTaHola M 3TaHOJIA HAa OPraHu3M
YeloBeKa.

MHOroaTOMHBIE CIIUPTHL. DTHICHTIUKONIb U TIHUIEPHH: CTPOCHUE, (DU3MYECKHEe M XUMHYECKHE
CBOICTBA (B3aMMOJICICTBHE CO IIETOYHBIMU METaJIaMH, Ka4eCTBEHHAs pPEeaklus Ha MHOTOATOMHBIE
ciupThl). JlelicTBUE HA OpraHu3M 4desoBeka. [IpuMeHeHne TuepuHa U STUIICHTITUKOJIS.

@deHo: CTpOEHHE MOJIEKYJbl, (PU3MYECKHEe M XUMHMUYECKHE CBOMCTBA. TOKCHYHOCThH (heHoJa.
[Ipumenenue denomna.

Anpaerupl U kemownsi. QopManbIeTul, aleTaibJAeTHa: CTpoeHne, PU3NIECKUE U XUMUYECKHE
CBOWCTBa (peakIWW OKUCICHUS W BOCCTAHOBJICHHS, KAUYEeCTBEHHBIC PEAKIMH), TONyYeHHE W
MIPUMEHEHHE.

OMHOOCHOBHBIE TIpeAeTbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAsE ¥ YKCYCHas KHCIOTHI:
cTpoeHue, (u3nyeckre M XUMHUYECKHEe CBOMCTBa (CBOMCTBa, oOmiMe A Kiacca KUCIOT, peaklus
STepUUKAINN), TOTyIeHHE U TpuMeHeHrne. CTeapuHOBast M OJIEMHOBAsI KUCIIOTHI KaK MPEJICTaBUTEIN
BBICIIIUX KapOOHOBBIX KHCIOT. Mblia KaK COJU BBICHIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JeHCTBUE.

CrnoxHable 3(UpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHM3 CIIOKHBIX 3(UpoB. JKupbL.
I'unponus xupoB. [IpumeHenne xupoB. bruonorunyeckast posb KUPOB.

VYrieBonpl: cocTaB, KiaacCHU(pUKAIUs YIJIEBOJOB (MOHO-, JU- W TOJUcaxapujbl). [moko3a —
NPOCTEUIINIA MOHOCAXapH/I: OCOOCHHOCTU CTPOCHUS MOJIEKYIbI, (PU3NUECKUE U XUMHUECKUE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcuaoM meau(ll), okucnenue ammuayHbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAXOXKICHNUE B MPUPOE, TPUMEHEHHE, ONOIOTHYECcKast POJlb.
®orocunres. PpykTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u uemmono3a Kak mpupojHbie mnoiuMmepbl. CTpoeHHE Kpaxmaia W IIeJITFOIO3HI.
dusnueckue U XUMHUIECKHAE CBOMCTBA KpaxMaia (THAPOIIN3, KAUeCTBEHHAs! PEaKIUs C HOJIOM).

OKCIIEpUMEHTANILHBIC  METObl M3YUYEHHUs BEIIeCTB M WX TPEBpAIICHUN: MPOBEICHUE,
HaOJIOZICHE W ONHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBCHHBIC PEaKIHH
OJIHOATOMHBIX CIHUPTOB (OKUcIeHUWe dTaHona okcugoMm wmeau(ll)), MHOroaToMHBIX CIHPTOB
(B3ammogerictBue rimiepuna ¢ ruapokcugom wmenu(Il)), ampmernoB (OKHCIEHHE aMMHAYHBIM
pactBopom okcuna cepebpa(l) u ruapokcunom wmenu(ll), B3ammoneiicTBue Kpaxmaia ¢ HOJIOM),
MPOBEACHHUE MPAKTUICCKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KHCIIOTHI.

PacuérHpie 3a1a4n.




Bbruuciienust mo ypaBHEHUIO XMMHUYECKOW peakmuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIN MPOAYKTa PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 MCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTcoaep:xale OpraHuyecKre CoeAHHeHUus

AMHUHOKHCIOTHl Kak amM{QOTEpHbIE OpraHuveckue coeauHeHus. DPu3nveckue M XUMHUYECKHUE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe MMLKHA). buongoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benkun kak IHpUPOIHBIE BBICOKOMOJIEKYJSIDHBIE coeluHeHMs. llepBuunas, BTOpHYHAs U
TpPEeTUYHask CTPYKTypa OeIKOB. XUMUUECKUE CBOMCTBA OENIKOB: THAPOJIU3, IeHATypalsl, KaueCTBEHHbIE
peaxiuu Ha OeNKH.

OKclIepUMEHTAIbHbIE METO/Ibl U3YYEHHsI BEIIECTB U UX MPEBPAIIECHUN: HAOII0AEHUE U ONIUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB IPU HArpeBaHUU, IBETHBIC PEAKIH OCIIKOB.

BbicokomonekyIsipHbIe COeJUHEHHA

OCHOBHbIE TOHSTUS XUMHH BBICOKOMOJIEKYJISIDHBIX ~COECIUHEHHH: MOHOMEp, IOJUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb IOJMMEPU3ALMU, CPEAHsS MOJIEKYyIspHas Macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNN — IIOJIMMEpPU3alUs U MOJUKOHCHCALUS.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BEUICCTB W WX NPEBPALICHUI: O3HAKOMIICHHE C
o0pa3naMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaAYUyKOB.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMMHOCTHBIE PE3YJIbTATDI

@®I'OC COO ycranaBnMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS O0YyYaroIIMMUCS MPOTrpaMM
cpenHero o6mero oOpa3oBaHus (JIMYHOCTHBIM, METAaNpeAMETHBIM M IpeAMeTHbIM). HayuHo-
METOAMYECKOH OCHOBOM AJIs1 pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeaMmeTa «XHMHsS» Ha YPOBHE CpPEJHEro oOIero oOpa3oBaHUs BBIIECIECHBI
CIIEAYIOIINE COCTABIISAIONIHUE:

- OCO3HaHWE OOYYAIOIMMHUCS POCCUUCKON TPa)kTaHCKONW HWJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HaJIM4Me MOTHUBAIIMK K 00Y4YEeHHUIO;

- IleJICHANpaBIEHHOE pa3BUTHE BHYTPEHHUX YOEKJAEHUH JHMYHOCTH HA OCHOBE KIHOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAUIINIA 6a30BOM HAyKU XUMUU;

- TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIUXCs PYKOBOJCTBOBATHCS B CBOEH JEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MPUCYIIIMMHU 1IETIOCTHOM cHCcTeMe XUMUYECKOTo 00pa30BaHus;

- HaJM4YUe MPABOCO3HAHMS SKOJIOTMYECKON KYJIBTYphl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOHUTH
KU3HCHHBIC TUTaHBI.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHHUS MpeaMeTa «XHUMHUsS» JOCTUTaloTCS B €UHCTBE Y4eOHOH U
BOCIUTATEIbHON JEATEIILHOCTH B COOTBETCTBUH C T'YMaHUCTUYECKUMHU, COLTUOKYIbTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMHU U HJeaJaMHU POCCUICKOr0 TIpa)IaHCKOTo OOIIecTBa, MPUHATHIMU B
olmiecTBe HOpMamMM U TpaBWIaMHM TIOBEJEHUS, CIOCOOCTBYIOLIMMH IIpolleccaM CaMOIO3HaHMS,
CaMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS JINUHOCTU O0YyYarOIIUXCS.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IpeaMeTa «XHUMUS» OTpa)katoT cHOPMHUPOBAHHOCTH OINbITA
MO03HABATEIBHOM U MPAKTUYECKOH NeSTETLHOCTH 00YUYaIOIMXCs 110 pearu3aliy MPUHATHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTU:

1) rpaIaHCKOT0 BOCIUTAHUS:

OCO3HaHMs OOYYalOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX IIpaB M OOA3aHHOCTEH, YBa)KEHHUS K
3aKOHY U NPaBOIOPAIKY;



IIPEICTABICHNSI O COLUAIbHBIX HOPMAaX M MpPaBUIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [JEATEIBHOCTH IPHU CO3JaHMM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U MO3HABATEIbHBIX 33124, BHINTOJIHEHUN XUMHUYECKUX IKCIIEPHMEHTOB,;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI IPYIuX Ipu
aHaJIM3€ Pa3IMYHbIX BUJOB yU€OHOU NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCTIUTAHUSA

LIEHHOCTHOT'O OTHOLIEHUS K UICTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBa)KEHUS K IPOLIECCY TBOPYECTBA B 0OJACTU TEOPUM U MPAKTHUECKOTO MPUMEHEHMs XMMHHU,
OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJbTaT IUTEIbHBIX HAOIIOACHUHN, KPOMOTIUBBIX
JKCIIEPUMEHTAJIBbHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/A YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIBHBIX MOTUBOB B MOJYYCHHUU U TOCIEAYIOIIEM aHAINW3e WH(POPMAIUU O
IIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSL:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMSI,

CMOCOOHOCTH OILIGHUBATh CHTYalld, CBSA3aHHBIE C XUMHYECKUMH SBICHHSIMU, W TNPHHAMATDH
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLIEHHBAaThb CBOE IIOBEJCHHE M IIOCTYIIKM CBOUX TOBApMILEH C IO3HLMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUN ITUX IOCTYIKOB;

4) hopMupOBaHNS KYJIbTYPbI 310POBbSI:

[IOHMMaHMs ILIEHHOCTeHl 310poBoro M Oe3omacHoro oOpas3a JKHU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHMUYECKOMY 3/I0POBBIO;

COOJIIOICHMSI TTpaBUJI O€3011aCHOr0 OOpAIEeHUs C BELIECTBAMU B ObITY, IOBCEHEBHOM JKU3HU U B
TPYZIOBOH AEATENBHOCTH;

MOHMMAaHMsI [IEHHOCTU IMPAaBUJ MHAWBUIYAIBHOTO M KOJUIEKTUBHOIO O€30IaCHOTO IOBEJCHUS B
CUTYalUsX, YTPOKAKOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUI M HENPHUATHS BpEeIHBIX TNPUBBIYEK (YHOTpeOJIEHUS —alIKOrouis,
HapKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCTIMTAHUSI:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEZIOBATENIBCKON  JEATENBbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCSITCIHLHOCTH;

YCTaHOBKH Ha aKTHBHOE yYacCTHE B PEIICHUHU MPAKTUYECKHUX 33]1a4 COIUAIbHON HANPaBIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYeHHIO Mpodeccuil pa3TuYHOro pojia, B TOM YHKCJIE Ha OCHOBE
MPUMEHCHUS TPECIMETHBIX 3HAHUH 110 XUMHU,

YBXKEHUS K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAOBOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHIYallbHOM TpPaeKTOpUU OOpa3oBaHMs, Oymymiei
npodeccun U peanuzalvi COOCTBEHHBIX KH3HEHHBIX IUTAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) IK0JI0rMYeCcKOro BOCIIMTAHUS:

9KOJIOTMUYECKH 11€7I€CO00PA3HOT0 OTHOLIEHUS K MPUPOJIe, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MIOHUMaHMs TJI00AJIbHOTO XapakTepa HKOJOTUYECKUX MpoOJieM, BIUSHHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLMATIbHOU CpEbl;

OCO3HaHMS HEOOXOIMMOCTH MCIIOJIb30BaHUSA AOCTHKEHMM XMMHUHU JUIsl PELICHHs BOIPOCOB
palOHAJILHOI'O IPUPOOII0JIL30BaAHHS;



AKTUBHOI'O HEINPUATUS NCUCTBUH, MPUHOCSIIMX BPEX OKPYXKAIOLIEH NPUPOJHOU Cpele, yMEHUs
IIPOrHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE IOCIEACTBUS IPEeIIPUHUMAEMbIX NIEHCTBUH U
IIPEAOTBPALIATh UX;

HaJIW4YUs  PA3BUTOrO  HKOJIOTMYECKOTO  MBINUICHUS, JKOJOTMYECKOW  KYJIBTYpBI, OIbITA
JEeATEIbHOCTH SKOJIOTUYECKON HAIPABJICHHOCTH, YMEHHUs PYKOBOJCTBOBATHCSA UMH B [TI03HABATEIILHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHOM IpaKTHKE, CIIOCOOHOCTM M YMEHHUs AaKTMBHO IPOTHUBOCTOATH
uaeosioruu xemohoouwu;

7) HEeHHOCTH HAYYHOT'O TIO3HAHUS

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAYK{ ¥ OOLIECTBEHHOM MPAKTUKH;

MOHUMaHUS CleUu(UKH XUMUM Kak HayKd, Oco3HaHus e€ poiau B (GOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JJaHUH LIEJIOCTHOTO MPEICTABICHUs 00 OKpYXaroIleM MUpe
KaKk O E€JIMHCTBE IPUPOJbI M YEJIOBEKa, B IMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELIECHUU
po0JIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM [UIsl COBPEMEHHOH UMBHIM3alUU: B €€
I'YMaHHCTUYECKON HANpaBIEHHOCTH M BAaXXHOW pOJM B CO3JaHMM HOBOH 0a3bl MaTepHabHOM
KYJIbTYpPbI, PEIICHUU TI00ANBHBIX MPOOJIeM YCTOWYMBOIO pPAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
JHEPreTHYECKOHN, MHUIIEBONH U IKOJIOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIICUCHHUH
YCIOBUI YCHEIIHOTO TPYAa U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXA0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: TIOHUMAaHUS CYIIIHOCTH METOJIOB ITO3HAHUS, UCII0JIb3yEMBbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOTydyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS
SIBJIGHUN OKPY’)KAIOLIEro MUpPAa M MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHUS JejaTb 0OOCHOBaHHbIE
3aKJIIOYEHHs HA OCHOBE HAay4yHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJbI0 MOJIY4YEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO MCIIONB30BaTh XMMUYECKHE 3HAHMs Ul pelleHus npolieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENBCKON NEATENIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBHIBHOMY 00pa30BaHMIO U caMO00pa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3nudHbIX chepax nmpodheccuoHaTbHOU IesATeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yJabTaThl OCBOCHHUS YUEOHOTO TpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIIFOYAIOT:

- 3HaUYMMBbIC JUIS (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIUXCS MEKIUCIUTUIMHAPHBIC
(MexmpeMeTHbIe) OOIlleHayYHble MOHSATHS, OTPAXKAIOUIUE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cienu(UKy METOJOB TMO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKaxX (Marepus, BEIIECTBO,
SHEPTHUsl, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DAKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHKEe, HAOII0ICHUE, U3MEPECHNUE, SKCIIEPUMEHT U IPYTHE);

- yHHUBepcalbHble y4ueOHble AeicTBUs (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYyISTUBHBIE),
obecnieunBaronue (GopMupoBaHue (HYHKIIMOHAILHOW TPAMOTHOCTH W COIMAIBHONW KOMITCTCHIIUU
o0yJaronuxcs;

- cmocoOHOCTh  OOyYaromMXCs ~ HCIOJIB30BaThb  OCBOCHHBIE  MEXKIUCIUIUITHHAPHBIC,
MHPOBO33PECHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC yUCOHBIC JCUCTBHS B MO3HABATEIHLHOW U COIMABLHOM
MPAKTHKE.

MeTtanpeMeTHBIe  pPe3yJbTaThl  OTPAKAIOT  OBJAJACHHE  YHUBEPCAIBHBIMH  yU4COHBIMHU
IIO3HAaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHLIMI/I nu peFYHHTI/IBHbIMI/I HeﬁCTBHHMH.



OBgJiajieHNe YHUBEPCAIbHBIMH YU4eOHBIMH NO3HABATEbHBIMH AeiiCTBUSIMH:

1) 6a30oBble JIOTUYeCKHeE AeiiCTBUS:

CaMOCTOSITENIbHO  (hOpMynMpoBaTh M aKTyalu3upoBaThb MpoOIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpENIeNIATh LN AeATEeIbHOCTH, 3a1aBas apaMeTpbl U KPUTEPUHU UX JOCTHIKEHUS, COOTHOCUTh
Pe3yabTATHI JESITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

UCIOJb30BAaTh IPU OCBOGHUM 3HAHMHW MNPUEMBI JIOTUYECKOTO MBIIUICHUS — BBLACIATD
XapaKkTepHbIe MIPU3HAKY MMOHATUN U YCTAaHABIUBATh X B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIINE
HOHATUSA U151 OOBACHEHUS OTAENIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIACCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE DPACCYXKACHUS (MHIAYKTHBHBIC, IEAYKTUBHBIC, MO0 AHAJOTHH), BBIIBIATH
3aKOHOMEPHOCTH M MPOTHBOPEYMs B pPACCMATPUBAEMbIX SIBJICHUAX, (OPMYIMPOBATH BBIBOABI U
3aKITIOYCHUS;

IIPUMEHSATH B IIPOLIECCe MO3HAHMS, UCTIOIb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBaTh MOJCIBHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJI) DJIEMEHTa, XUMUYECKast
¢dopmyna, ypaBHEHHME XHMMHUYECKOH peakuMM — MpHU pelIeHUH Y4YeOHBIX [03HABATENbHBIX U
NPAaKTUYECKUX 3aJad, NPUMEHSITh HA3BaHHBIE MOJCIbHBIC TPEACTABICHUS [UIS  BBISBICHUS
XapaKTepHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

(bopMyIHpOBATH IENIN U 337a4¥l MCCIIeIOBAHMUS, UCTIONB30BaTh IOCTABICHHBIE U CAMOCTOSTEIIFHO
c(OpMyIHpPOBaHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTAa MO3HAHMUSA M OCHOBBI A (POPMHUPOBAHUS
THITOTE3HI 110 TIPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJaJIeTh HAaBBIKAMH  CAMOCTOSITEJIbHOIO  IUIAHUPOBAHHMS M TMPOBEACHUS  YUYEHHUECKUX
HKCIIEPUMEHTOB, COBEpPIICHCTBOBATH YMEHHs HAOIMIOAAaTh 3a XOJOM IMIpoIlecca, CaMOCTOSTEIHHO
NIPOTHO3UPOBATh €ro  pe3yibTar, (opMynupoBaTh 0000LIEHHS M  BBIBOJBl  OTHOCUTEIBHO
JOCTOBEPHOCTH pE3yJIbTaTOB HCCIEAOBAHUS, COCTaBISITH OOOCHOBAaHHBIM OTYET O TIPOJEIAHHOU
pabore;

pUOOpETaTh ONBIT YYEHUYECKOH HCCIIEIOBATENILCKOM M MPOEKTHOW JEATEIBHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJOB PELICHMs MPaKTHYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHMUSL.

3) paGora ¢ nngopmanmeii:

OPHEHTHUPOBAThCS B PA3NIMYHBIX HCTOYHHKAX HHMOpMaIu (HAyYHO-TIONMYJISIpHAs JIUTepaTypa
XMMHUYECKOTO  COJepXaHMsA, CIOpaBOuHble TMocoOusi, pecypcsl MHTepHera), aHaIM3MpPOBATH
WHPOPMAIIHIO PA3INIHBIX BUAOB U ()OPM TPEACTABICHNUS, KPUTHIECCKH OIICHUBATH €€ JOCTOBEPHOCThH U
HEMPOTHUBOPEUUBOCTb;

(bopMyIHPOBATH 3aIIPOCHI U IPUMEHSTH Pa3InYHBIE METOIBI ITPH MTOMCKE U 0TOOpe HH(OpMAITHH,
HE00XO0AUMOM /151 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

npuoOpeTaTh ONBIT HWCIOJB30BAHUA HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (opMy mpencTaBieHus HHPOpMAUH (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYYHbIN SA3bIK B Kau€CTBE CPEACTBA IPHU paboTe ¢ XUMHUUYECKON MHpOpmanuei:
NPUMEHATh MEXIpeAMETHbIe ((pU3NUYecKne W MaTeMaTHYeCKHe) 3HAKM M CHMBOJIBL, (DOPMYIIBL,
a00peBHaTypbl, HOMEHKIIATYPY;

UCITIOJIB30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.



OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBHUAMM:

3aJaBaTh ~ BOMNPOCHI IO  CYIIECTBY  OOCyXkJaemMoll  TeMbl B XOJe  JHaiiora
W/WAM  TUCKYCCHM, BBICKa3bIBaTh HJeH, (HOPMYIUPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS ITPEJIOKEHHOM 3a/1a4u;

BBICTYNaTh C NPE3EHTAUMEHd pPE3yJbTaTOB IIO3HABATEIBbHON JI€ATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJHEHUU XUMHYECKOTO 3KCIIEPUMEHTA,
MPaKTUYEeCKOH pabOThl MO KCCIEAOBAHUIO CBOWCTB H3Yy4aeMbIX BEIIECTB, pealu3alud y4eOHOTro
mpoekta u (OPMYIHUPOBATh BBIBOJALI IO pe3yibTaTaM TMPOBEACHHBIX HCCICAOBAHUN IMTYTEM
COIJIACOBAHUS MO3UIMM B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMHU.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

CaMOCTOSITEJIbHO IIJIAaHUPOBaTh W OCYILECTBIATH CBOIO I103HABATENIBbHYIO JIEATEIbHOCTb,
ompezaensis e€ LETd M 33Ja4d, KOHTPOIUPOBATH U MO Mepe HEoOXOTUMOCTH KOPPEKTUPOBATH
IpeaaraéMplii  aJirOPUTM JEMCTBUM TpU BBIIOJHEHUU YUYEOHBIX U HCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haunbonee 3(h(EeKTHUBHBIA CMOCOO MX pelieHUs ¢ y4€TOM TMOJY4YeHHS HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEaKLIUAX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HA OCHOBE CaMOAaHaJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD) OTPaKaroT:

- cpOPMUPOBAHHOCTH TPEJICTABICHUNA O XHUMHYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHpa, POJM XUMHH B TIO3HAHWM SIBICHUH MTPUPOIBLI, B (OPMUPOBAHUU MBINUICHUS U
KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHAIbHON I'PaMOTHOCTH, HEOOXOAUMOM NSl pelIeHHs] MPAaKTUYECKUX
3aJ]a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

- BJIAJICHUE CUCTEMOM XMMHMUYECKMX 3HAHHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE ITOHATHS
(XMMHUYECKHII ~ BJIEMEHT, aTOM, OJJIEKTpOHHas 000JO0YKa aTomMa, MOJIEKY/la, BaJEeHTHOCTH,
ANEKTPOOTPHUIATEILHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHasi popmyna (pa3BEpHyTasi U COKpallEHHas),
MOJIb, MOJIIPHAsT Macca, MOJISIPHBIN 00BbEM, YIIepOoaHbIA CKeNeT, PYHKIMOHANbHAS TPYIa, paauKal,
M30MepHsl, U30MEPbl, TOMOJOTUYECKHUM Psill, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPO U a30TCOAEPKALINE
COEIMHEHUs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3B€HO, BEBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOCHMsI OpraHmueckux BemecTB A. M. BytimepoBa, 3akoH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHM; MUPOBO33PEHUECKUE 3HAHMS, JIEKAIlUe B
OCHOBE IMOHUMAaHUs IPUUYUHHOCTU U CUCTEMHOCTH XMMHMUYECKUX SIBIIEHUH, (PaKTOJIOIMYECKHUE CBEJICHUS
0 CBOICTBax, COCTaBe, MOJIYYEHUHU U 0€3011aCHOM MCIOIb30BAHNHU BaXKHEHIINX OPraHUYECKUX BEIIECTB
B OBITY U IPAKTUYECKON JAESITETbHOCTH YEIOBEKA;

- ¢(hopMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE MPU3HAKH MOHSITHH, yCTAaHABIMBATh UX
B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUS IPU OINHWCAHUM COCTAaBa, CTPOCHHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

- chOpMUPOBAHHOCTh YMEHHMHM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOW, COKpaIIEHHON) (GOpPMYyNl OPraHMYECKHUX BELIECTB U
YPaBHEHUN XMMHYECKHUX PpEaKIMi, W3TOTaBIMBATH MOJEIHM MOJEKYJI OPraHWYECKHX BEUIECTB MJIS
MJUTFOCTPALUU X XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

- chOpMHUPOBAHHOCTh YMEHMH YCTaHABIMBATh NPHUHAICKHOCTb HM3YUEHHBIX OPraHUYECKHX
BEIIECTB 110 MX COCTaBY M CTPOCHMIO K ONpPENeNIEHHOMY KIIAcCy/TpyIe coeNuHEHHH (YTIeBOJOPOIHI,
KHCIIOPOJI U a30TCO/IEPKAIIUE COCTUHEHNUS, BHICOKOMOJIEKYJISIPHbIE COEIMHEHMS), TaBaTh UM Ha3BaHUs
no cucremarnyeckol HomeHknatype (IUPAC), a Ttaxke nNpuBOAUTH TpPUBUAIbHBIE Ha3BaHMs
OTJIENbHBIX OPTaHUYECKUX BELIECTB (ITUJICH, IPOIUJICH, alleTUIICH, dTHUJICHTJINKOb, TIULEPUH, PeHo,
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dbopmanpaerua, aneTadbACTHIl, MypaBbHHAs KHCIOTA, YKCYCHas KHCIIOTa, OJIMHOBAs KHCIOTA,
CTeapuHOBas KUCIIOTA, INII0K03a, PPYyKTO3a, Kpaxmall, IeJITI0J03a, TJIULKH);

- c(OPMHPOBAHHOCTh YMEHHS OINpPENENATh BHUAbI XHUMHUYECKOH CBS3M B OPraHHMYECKUX
COeMHEHMX (OIMHAPHBIE U KPATHBIE);

- c(pOpMHUPOBAHHOCTH YMEHUS IPUMEHSATH MOJI0KEHUSI TEOPHU CTPOCHHSI OPraHMYECKUX BELIECTB
A. M. bytniepoBa 11st 00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

- cOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U XUMHUUECKHE
CBOMCTBA THUIMYHBIX IPEICTABUTENECH PpA3IUYHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPONWICH, aleTWiIeH, OyramueH-1,3, wmetunOyragueH-1,3, O€H30J, METaHOJ, 3TaHOI,
STHJICHIJIUKONb, TIUIEPUH, (PEHOJ, ameTanbleruj, MypaBbHHAas W YKCYCHas KHCIOTBI, TJIOKO3a,
Kpaxmall, HeJIi0103a, AMUHOYKCYCHAsI KUCIIOTa), HILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEKAY HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUM C UCIIOJIIb30BAHUEM CTPYKTYPHBIX (POPMYII;

- c()OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKU YTIEBOJOPOIHOIO CHIPbS (HE(TH,
IPUPOJHBII Ta3, yrojib), CHOCOOBI UX IEpPepadOTKM M MPAKTUYECKOE IPUMEHEHHE IPOIYKTOB
nepepaboTKH;

- c(popMHPOBAHHOCTh YMEHMU MPOBOJUTH BBIYMCIEHUS IO XMMHYECKUM YpaBHEHUSM (Macchl,
00BbEMa, KOMMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTAa PEaKIMU MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOHBIX BEILIECTB WM MIPOJYKTOB PEAKIIIH);

- cOpMHUPOBAHHOCTH YMEHHI BJIaJeTh CHUCTEMON 3HAaHUN 00 OCHOBHBIX METO/aX HAYYHOTO
[IO3HAHUS, UCIOJIb3YEMBIX B XMMHUH IPU W3YYEHHUM BEUIECTB U XMMUYECKUX sIBJIEHUI (HaOJI0/IEHUE,
U3MEpEHHUE, SKCIEPUMEHT, MOJACIUPOBAHUE), MCIIOJIb30BaTh CHUCTEMHBIE XMUMHUYECKHE 3HAHUS IS
NPUHATHUSL PEHIEHUH B KOHKPETHBIX KU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

- c(hOpMHUPOBAHHOCTh YMEHMI COOJIO/IaTh TMpaBHWJia TOJB30BAHHUS XUMHUYECKON TMOCYI0N U
71a00paTOpHBIM 000pY/ZOBAaHHEM, a TaKXKe MpaBWiia OOpPAIIEHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU O BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

- c(hOpMUPOBAHHOCTh YMEHHHM IUTAHUPOBATH U BBINOMHATH XUMHYECKHH HKCIEPUMEHT
(mpeBpallleHUsT OpPraHWYEeCKUX BEIIECTB IPU HArpeBaHWM, IOJYyYEHHE ATHJIEHA U H3yYEHHE €ro
CBOWCTB, KaUeCTBEHHBIE pPEaKIUU OPraHWYECKHX BEILECTB, JACHATypauus OEJIKOB INpPH HarpeBaHUHU,
L[BETHbIE peaklUy OEJIKOB) B COOTBETCTBUU C NMpaBUJIAMU TEXHUKU O€30MaCHOCTH MpPH OOpAILEHUH C
BEIIECTBAMH U J1a0OpaTOpHbIM  00OpYIOBAaHHEM, MPEJICTABIATh PE3yJIbTaTbl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMeE 3alKicH YpaBHEHUN COOTBETCTBYIOIIMX peakluii u (OopMyIupOBaTh BHIBOJIBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- c(opMHpOBaHHOCT, YMEHUH KPUTHYECKH aHAJIM3UPOBATh XHMMHUYECKYIO0 HH(POpMAIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(pOpMaluu, UHTepHeT U Apyrux);

- chopMUpPOBAaHHOCTH YMEHUM COOJIOIATh TTPaBUjIa SKOJOTHUUECKH 11eJIeCO00Pa3HOTr0 TOBEACHUS
B OBITY M TPYJIOBOH JESATEIHLHOCTH B LIESIX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHON
Cpelbl, OCO3HAaBAaTh OMACHOCTh BO3JEHCTBHS HAa YKUBbIE OPraHU3MbI OIpPEIEIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMas cMbica mokaszarens I[I/JIK, moscHATh Ha mpuMepax CIOCOObl YMEHBIIEHHUS WU
MPEIOTBPALEHHS UX BPEIHOTO BO3JAEHCTBHS Ha OpraHU3M YEJIOBEKa;

07151 00YUAIOMUXCA C 02ZPAHUYEHHBIMU 603MONCHOCMAMU 300P06bA: YMEHHUE IPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

0713 CNenvIX U CAa00UOAUUX 00YHAIOWUXCA: YMEHHE MCIIONb30BaTh PElbe()HO-TOUCUHYIO
cuctemy ob6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HanmenoBanue pa3aenoB u Tem
n/m HIPOrpaMMBbl

KomnyectBo yacos

Becero K. p. IIp. p.

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

1.1 IpeameT opraHMYECKON XUMHUU. 3
Teopust cTpoeHHsT OpraHHYECKUX
coequHeHunii A. M. byrneposa

Hroro no pazneny 3
Paznen 2. Yraesompopoabst
2.1 TIpenenbHbBIE YTIACBOIOPOIBI — 2
AJIKaHBI
2.2 HempeenbHbIE YTIIEBOIOPOIBI: 6 1

aJTKEHBI, KA JMEHBI, AJIKHHBI
2.3 ApoMaTHYECKHE yTIIEBOJOPO/IbI

2.4 TIpupoaHbIe HICTOYHUKH 3 1
YIIICBOIOPOIOB U HX IepepadoTKa

Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Cruprel. denon 3
3.2 Anppaerunbl. KapOOHOBBIC KUCIIOTHI. 7 1

Crnoxubie 3¢upsbl
3.3 YrieBobl 3 1

Mopyns BociutarensHorr  [Ipumedanue
nporpammbl «LLIKOJIBHBI  (BO3MOXHOCTh
YPOK» WCIIOJIb30BAHHUS I10
TeMe
3JNEKTPOHHBIX
(un¢poBbIX)
00pa3oBaTeNbHBIX
pECYpcoB)
yCTaHOBJICHHE POIII
HAOBEPUTECIBHBIX

OTHOIICHUH MEXIY
YUHUTENIEM U YYCHUKaAMH,
CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCTIPUSTHIO
y4damuMucs TpeGoBaHuil 1
npoch0 y4auTens,
HPUBJICYCHUIO UX
BHUMaHUs K 00CyX1aeMoit
Ha ypoke MH(OpMALIH,
aKTHBU3AIMN UX
TI03HABATEIbHON
JEATeIbHOCTH

Enunas xonaeknus
HOP, POII

NpUBJICUCHHE BHUMAHUS
HIKOJILHUKOB K
LIEHHOCTHOMY ACTIEKTY
N3y4aeMbIX Ha ypoKax
SIBTICHUH, OpraHu3amns ux
paboThI ¢ momyyaeMoi Ha
YPOKE COIMaILHO
3HaYMMOI nHpopmManuei —
UHUIMMPOBAHUE €€
obcyxaeHus,
BBICKa3bIBaHHsI
YUaIMMHUCSI CBOETO
MHEHHUSI 110 €€ TIOBO/Y,
BEIPaOOTKH CBOETO K HEH
OTHOILICHHUS

VHUIUHUPOBAHUEC U

o IepIKKa
HMCCIIEIOBATEILCKON
JESITeBHOCTH
IIKOJIbHUKOB B paMKax
peanu3anuu uMu
WHIWBUYATBHBIX H
TPYIIOBBIX
HCCIICIOBATEIBCKUX
MPOEKTOB, YTO AACT
IIKOJIFHAKAM
BO3MOXHOCTB TIPUOOPECTH

Hudposas
nmabopaTopus
Releon

POIII
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No HaumenoBaHue pa3ienoB U TeM
n/m MIPOrPaMMBbl

Hroro no pasacity

Bcero

13

KonmdaectBo yacoB

K. p.

IIp. p.

Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH

4.1 AMuHBI. AMUHOKUCIIOTBL. benku

Hroro no pazneny

3

3

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

5.1 TImactmaccel. Kayuyku. Bonokna

2

Mopaynb BocIIATAaTENBHON
nporpammbl «I1IkompHBIN

YPOK»

IIpumeuanue
(BO3BMOXHOCTB

HCIIOJIH30BAHUS TI0

TeMe

3IEKTPOHHBIX
(poBBHIX)

o0pa3oBaTeNbHBIX

peCypcoB)

HABBIK CAMOCTOSTEIIEHOTO

pEeLIeHUs TEOPETHYECKOM

MPOOJIEMBI, HABBIK

TCHEPUPOBAHUS U

odopmIIeHns1 COOCTBEHHBIX

HCH, HAaBBIK

YBAKHUTEIHLHOTO

OTHOIICHHS K YYyKHM

uziesm, ohOPMIICHHBIM B

paboTax mpyrux

Hcclie1oBaTenel, HaBbIK

Hy6J'II/I'-IHOFO BBICTYIIJICHUSA

nepej ayIuTopuei,

apryMEHTUPOBaHUS U

OTCTauBaHUs CBOEH TOUKU

3peHust

npuBieyeHne BHUMaHus  POIII
MIKOJIBHUKOB K
[IEHHOCTHOMY aCIEKTY
U3y4aeMbIX Ha ypOKax
ABJICHUH, OpPTaHU3ALUS UX
paboTHI ¢ moyyaeMoi Ha
YPOKE COLIMAIBHO
3HAYNMOM HHpOopManuei —
VHULIUAPOBAHUE €€
00CYyXIeHUS,
BBICKa3bIBaHUS
YYaIIUMHUCS CBOETO
MHEHWS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEil
OTHOIICHHUS

http://mriya-
urok.com/categorie
s/himiya/

TIPUBJICYEHIE BHUMAaHHUS
IIKOJIEHUKOB K
LIEHHOCTHOMY aCIIeKTY
H3y4aeMBbIX Ha ypOKax
SIBJICHHI, OpraHU3a1us X
paboTHI ¢ TIOJTydaeMoid Ha
YPOKE COLMaIBLHO
3HAYUMOI nHPpopManuei —
WHHULUMPOBAHUE €
00CyXIeHUS,
BBICKa3bIBAHHS
YYaIMMHUCS CBOETO
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Ne HaunmenoBanue pa3aciioB U TCM KonmdaectBo yacoB

n/m IIpOrpaMMmbl Bcero K. p. IIp. p.
Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 34 2 2
ITPOT'PAMME

Monyns BociutatensHoli  IIpumedanne
niporpammbl «I1IKOJIbHBIH  (BO3MOXHOCTH
YPOK» HCIIOJIb30BaHMS 110

Teme
ANEKTPOHHBIX
(poBBHIX)
o0pa3oBaTeNbHBIX

peCypcoB)

MHEHHUS IO €€ NMOBOY,
BEIPaOOTKH CBOETO K HEH

OTHOIICHMUA

IHOYPOYHOE IIVTAHUPOBAHHUE

[Ipumeyanue K NOYPOYHOMY NJIAHHPOBAHHIO:
CoxpauleHHnbie 0003HAYEHNUS] THIIOB YPOKOB!

1. YUH3 — ypok u3yueHust HOBbIX 3HaHUH;
2. Y33 — ypok 3aKperuieHus 3HAHUH;
3. KVY — komOuHUpOBaHHBIH ypoOK;
4. YOUC3 — ypok 00001IeHHUS U CUCTEMATU3AINK 3HAHUH;
5. YK — ypok KOHTpOJIS.
Ne HaumeHnoBaHMe pa3/ieioB U TEM YPOKOB Kon | Tum ypoka [Tpumeuanue
n/ nyec (BO3MOYKHOCTD
i TBO UCIOJIb30BaHUS 110 TEME
4aco ANEKTPOHHBIX (LU(POBBIX)
B 00pa3oBaTeNbHBIX
pecypcoB)
Pa3nen 1. TeopeTruueckue 0CHOBBI 34
OpPraHuvYecKoi XuMUM
1 | [Ipenmer opranuyeckoit XUMHUH, €€ 1 KY
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
2 | Teopus cTpoeHHsI OpraHUYECKHX COEAUHEHHH A. 1 KY
M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
3 | IlpeacraBienue o Ki1accu(UKaul OpraHuYecKuxX 1 KY
BenlecTB. Homenknarypa (cucremaruyeckas) u
TPUBHAJIbHbIC HA3BAHUSI OPraHMUECKUX BEIIECTB
Pa3nen 2. YraeBonopoabt 13
4 | AnKaHbI: COCTaB M CTPOCHUE, TOMOJIOTHUYECKUHN PsJT 1 YUH3
5 | MeraH 1 3TaH — npocTeHine MpeacTaBUuTeNN 1 KY Hudposas nadboparopust
AIKAHOB Releon ¢ garunkom
ONTUYECKON INIOTHOCTH
6 | AJIKEHBI: COCTaB U CTPOCHHE, CBONMCTBA 1 KY
7 | OTuieH U nponuieH — IpocTene 1 KY
IPEJCTaBUTENIN AJIKEHOB
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8 | IIpakTuueckas padora Ne 1. «Ilomyuenue sTuneHa 1 ¥33
Y U3YYECHHUE Er0 CBOMCTBY
9 | Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. 1 YHUH3
[TonydeHre CHHTETHUECKOTO KayuyyKa U PE3HHbI
10 | ATKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1 KY
TOMOJIOTMUECKUN psil. ALETHIIEH — IPOCTEHIIN
MPEJICTAaBUTENb aJIKHHOB
11 | Beiuucnenus o ypaBHEHUIO XUMHUYECKOM peaKuu 1 KY
12 | Apensl: 6eH30J U TOJIYOJ. TOKCHYHOCTh apEHOB 1 KY
13 | 'enernueckas CBsI3b YIriIeBOIOPOJIOB, 1 YOUC3
MPUHAJJISKANINX K Pa3JIMYHBIM KJlaccaM
14 | IlpupoaHbIe UCTOYHUKHU YTIIEBOJOPOJIOB: 2 KY
- | IPUPOJHEIH ra3 U NOMYTHBIE HEPTIHBIC T35,
15 | He)Th ¥ IPOAYKTHI €€ epepaboTKH
16 | KonrposbHas pabota mmo pasaeny «YrieBogopoasn | 1 YK
Pa3nen 3. Kucjiopoacoaep:kamue opranHnyecKue 13
coeIMHEeHH Hudposas madoparopust
17 | IIpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHOJI U 1 VYHUH3 Releon ¢ gaTunkom
stanoi. Bogoponnas cBsizb ONITUYECKOH IIIOTHOCTH
18 | MHOroaToOMHbIE CIIUPTHI: FTHICHTJIUKOIb U 1 KY
TJIALICPUH
19 | ®enon: cTpoeHne MOJIEKYIbI, pusnuecKue u 1 KY
XUMHYECKHE CBOWCTBA, TPIMEHEHHE
20 | Anpnerunsl: popManbIerua U alleTanbIeru]. 1 KY
AnieToH
21 | OTHOOCHOBHBIE MpeieIbHbIE KAPOOHOBHIE 1 KY Hudposas nadboparopus
KHUCIIOTBI: MypaBbUHAS M YKCYCHAsI Releon ¢ gatunkom pH
22 | IlpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa 1 V33
YKCYCHOM KHUCIJIOTBDY
23 | CreaprHOBas U OJICMHOBAS KMCIIOTHI, KaK 1 KY
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIIOT
24 | Mpia KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX 1 KY Hudposas naboparopus
MOIOLIEe ACHUCTBUE Releon ¢ narunkom pH
25 | CrioxxHBIE APUPHI KaK TPOU3BOIHBIE KAPOOHOBBIX 1 KY
KUCTOT. [ Maponn3 cnokHbIX 3QUPOB
26 | XKupsl: THAPOITN3, MPUMEHEHHE, OMOIOTHYeCKast 1 KY
POJIb )KUPOB
27 | YrneBonbl: cocTaB, Knaccudukarus. Baxueinme 1 KY
NpeJICTaBUTEINN: TII0K03a, (PPYKTO3a, caxapo3a
28 | Kpaxman u 1eiirono3a Kak IpupoJIHbIE TOTUMEPHI 1 KY
29 | KonTposbHas paboTa 1o pasierny 1 YK
«Kucnopoacozaeprxariye opranndeckue
COETUHEHUS
Pa3nes 4. A3oTcoaepskaniue opraHniecKue 3
coeJUHEeHHU
30 | AMUHBI: METUJIAMHH U aHWIWH 1 YUH3
31 | AMHHOKHUCIIOTHI Kak aM(pOTEpHbIE OPTraHUICCKUE 1 KY

COCOMHECHUS, UX OHOJIOTHYECKOE 3HAUCHHE.
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IMenTnaer

32 | benku Kak NpUPOIHBIE BHICOKOMOJIEKYIISIPHBIC 1 KY
COEIMHEHUS
Pa3pnen S. BeicokoMoJieKy /i pHbIE COeAUHEHUSA 2

33 | OcHOBHBbIE TOHATHS XUMHUHU BBICOKOMOJIEKYIISIPHBIX 1 KY
COCIMHEHU N

34 | OcHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1 KY

coenrHeHun. [nactmaccesl, Kay4yku, BOJIOKHA
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JIuceT nomosTHeHUH U N3MEHEHHU

JlaTa BHeceHus XapakTepucTuka PexBu3NTHI IMoanucek Jauna,
H3MEeHEeHHu H3MeHEeHMii JOKYMEHTA, BHeECIIIEro 3anuch
KOTOPbIM
3aKpenJieHo

HU3MCHCHHUEC
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