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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOM 00pa3oBaTENbHONM MPOTPaMMBbI CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DenepalibHOM  TOCYJTapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHUI «CTpaternn pa3BuTUs BocnHTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOro0 ypOBHS BXOJHUT B COCTaB MPeIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIC
PEAMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBanusi, cocrapisieT 68 daco: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COAEPKAHUE OBYUEHMUSA
10 KITIACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XMMHUM

[IpenMeTr opraHMYecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJyYEeHUH HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 10O10KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpraHMYecKuX BelecTB. ['omonorus, wu3omepusa. XuMUYecKas CBiI3b B
OpTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o kinaccupukanuu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAVMHEHUW (CHUCTEMaThyecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAXKHEUIINX MMPEICTABUTENEN KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHNE AEMOHCTPALMOHHBIX OIBITOB IO IPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TIaBjeHue, 0OyTIMBaHUE U TOPEHUE).

YraeBoaopoasl



AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJIKAHOB: (PU3NYECKUE U XHMUYECKME CBOMCTBA
(peakuuy 3aMElIeHUsT W TOPEHHMs), HAaXOXKACHUE B MPUPOJAE, IOJYyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTHIEH U NPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE U XHUMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAllUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIIEH
— MPOCTEHIIMIA TPENCTABUTENb AJIKWHOB: COCTaB, CTPOEHHUE, (PU3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaklUMK T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), NOJyYEHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMUMHA K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBONOPOAOB. IIpmpoaHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KATATMTUYECKUW), mupoau3. IIpomyKkTbl
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoIenMpoOBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHUECKON PabOThI: MOJyYeHHUE ITHIICHA
Y U3yUYEHHE €T0 CBOWCTB.

PacuétHrble 3amaun.

Bbluncienuss 1o ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WM MIPOAYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranudecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON MW ITAHOJ: CTPOCHHUE,
¢uznyeckue M XHUMUYECKHE CBOMCTBA (pEaKUUM C aKTUBHBIMH MeETaJllaMH,
raJIor€HOBOJIOPOJAaMH, TOpPEHUE), NpUMEHEHUE. BonopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.




MHOroaTroMHbple  CHOUPTBHL. OTWIEHIJUKOAb W T[JIUMUEPUH: CTPOCHHE,
buznyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peakids Ha MHOIroaToMHble crnupThl). [leficTBue Ha
opraHusM yenoBeka. [[puMeHenne rauueprHa U STUIEHTITUKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbI, (PU3NYECKUE U XHUMHUYECKHE CBOMCTBA.
ToxcuuHocth Penona. [Ilpumenenue gpenona.

Anpneruibl U Kemowuwvl. DopManbplaerua, —aneTanbACTHN:  CTPOECHUE,
dusznyecKkue U XUMHUYECKHE CBOMCTBa (peakIMH OKHCIECHUS W BOCCTAHOBIICHUS,
KAUECTBEHHbIE PEAKIIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAas W
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
o0mue Juisl Kjacca KUCIOT, peakiysl 3Tepu(HuKalum), MOJTy4eHHe U IPUMEHEHUE.
CreapuHOBasi U OJICMHOBAas KUCJIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. Mbla KaK COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHble H(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, kiaccudukamus ~— yrieBojoB  (MOHO-, JAH- U
noyiucaxapubl). ['oko3a — NpocTelimii MOHOCaxapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe U XHMMHYECKHE CBOHCTBa (B3aUMOJEHCTBUE C
ruapokcugoM menu(ll), okuciaeHne amMMHauHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nmoiuMepbl. CTpoeHue Kpaxmana u
uetonao3bl.  du3znyueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIM3,
KAuECTBEHHAS PEAKIUS C HOJIOM).

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
IPOBEICHHE, HAONIOJCHHE U ONHMCAHHE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ATaHOJA
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmenu(ll), BzaummoneicTBHEe Kpaxmana C HOJOM),
MPOBEICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Beruncnenuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

A30TcozepKallie OPraHu4eCKUE COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe oprannyeckue coeannenus. dusmnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IiMuuHa). bronormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.



benkn kak TpUpPOIHBIE BHICOKOMOJIEKYJISIpHBIC coenuHeHus. llepBudnas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, ICHATypaIusl, KAYeCTBEHHbIE peaKliy Ha OeJIKu.

DKCHepUMEHTAIBHBIE METOAbl HM3YYCHHs BEIIECTB W WX MPEBPAICHUIA:
HAOJI0/ICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUy OCITKOB.

BbicoOKOMOIEKYISIPHBIE COeTUHEHUSI

OCHOBHBIC TOHATHUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3ALUU, CPETHSS MOJIEKYIIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIWHEHUN —
TIOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBsI3ed MPU U3yUYCHUH OPTaHUYECKOW XUMUU B
10 kyacce OCYUIECTBIISIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHITHH, SBJSIONINXCS CHCTEMHBIMHU IS OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIYHOCTh, HAOII0IeHHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

®duszuka: wmatepusi, DOHEprus, Macca, aroM, DJIIEKTPOH, MOJIEKYIa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NYECKUE BETUYNHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboToCcHHTE3, OMOJOTHYECKH aKTHBHBIC BellecTBa (OEIKW, YIIICBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchbl.

TexHonmorus: mNHINEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOTOIINE CPEJCTBA, IEKAPCTBEHHBIE M KOCMETHYECKHUE MpenapaThl, MaTepruabl U3
WUCKYCCTBEHHBIX M CHHTECTHUECKHX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCST TPOTPAMM CpPEIHEro oO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIHLHOCTHBIM ITOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETIECHUIO;

HaJIMYME MOTHUBAIMH K O0YUCHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOUIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTHUTAIOTCA B
€IMHCTBE Y4YEOHOM M BOCHUTATEIBHOM JEATENBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HaeaaMd POCCUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOIIO3HAHUS, CAMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HaHUs 00YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENIbHOCTU TMPHU CO3JIaHUHU
y4€OHBIX MPOEKTOB, PEIIEHWH y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YI€OHO! ACSITEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHU U TOCICIYIOIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUsI IEHHOCTEH 3I0pOoBOrO0 U 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0Oe30MmacHOro oOpallleHus C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B PELUICHUHM MPAKTHYECKUX 33134
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHUI0 MPOGECCHuil pa3IndHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;



YBaKEHUS K TPYAY, JIOJISIM TpyJa U pe3yjbTaraM TPYyAOBOH AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TpaeKTOPHUH
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
NOTpeOHOCTEN 00IIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOITHON U COLMATILHOW CPEJIbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUNW XUMHH  JUIS
pELIEHHS] BOIIPOCOB PallMOHAIIBHOTO MPUPOOTIOIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JIEHUCTBUN U MPEIOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MpaKkTUKe, CIOCOOHOCTH M YMEHHUS aKTUBHO TMPOTUBOCTOSITh HJECOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHH JUISI  COBPEMEHHOU
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBIC€HHOCTH W BaXHOM pPOJK B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00CCIICUCHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPY’KAIOIIETr0 MHUpa U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CAaMOCTOSITENIbHO HCIIONb30BaTh XUMHUYECKHE 3HAHUSA MJiA
peleHus mpoOsieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMWA 1O XHMHH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ynbTaThl OCBOCHMsI yU€OHOrO IMpenMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble 9 (QOPMHUPOBAHUS  MHUPOBO33PEHUA  OOYYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroUUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HAYYHBIM (paKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH M COITMATILHOM KOMIETEHITUN 00yUYarOIInXCs;
CIIOCOOHOCTD oOyyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIe pe3yiabTaThbl OTPAXKAIOT OBJAICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aMMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHU IS KIAcCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMbIC B XUMHH CHMBOJIMYECKHEC
(3HAKOBBIC) MOJIEITH, TIPEOOPA3OBHIBATH MOICIBHBIE TIPEICTABICHUS — XUMUYCCKUAN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakluy — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS ISl BBISABIICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKHUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
peakuuii;

(bOopMyIpPOBATh MEN 1 3319l UCCIICTOBAHMS, HCTIOIL30BaTh IOCTABIICHHBIC
U CaMOCTOSTEIHHO C(OpMyIHpOBAaHHBIE BOMPOCH B Ka4deCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEIACHHUS
YICHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIOIATh 32 XOIOM
IpoIecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (opMyIHpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEIICHUS TPaKTUYECKUX 3ajad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB IMO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHPOpManuu (HAy4HO-
MOTYJIsIpHAsT JIUTEpaTypa XUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIC TIOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MPE/ICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

(bopMyIMpPOBaTh 3alPOCHl U MPUMEHATh PA3JIMYHBIC METOJBI MPU TTOUCKE U
orbope wuHpOpMaNKMKM, HEOOXOMAUMON [JI BBITOJHCHHWS YYEeOHBIX 3amad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uWH(GOpMAIMell: TPUMEHATh MEXIpeAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, OpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;



UCIIONIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HarJIsJHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI B XOJE IUaora W/WiH
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajn3alui y4eOHOro mpoekTa u (HOpMyIUpOBaTh BHIBOIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTUBHBIMH 1eHCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATEIbHYIO
NEeSATENIbHOCTh, ONpezensds €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA crnoco0 HMX pemeHuss ¢ Y4ETOM NOJY4YeHUS HOBBIX 3HAHUW O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOHM  COCTABJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUISCKUX 3a71ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U IPUPOJIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIaraloIyMe TOHATHS (XMMHUYECKUM DSJIEMEHT, aTOM, OJJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIApHBIH 00BEM, YIJIEPOJHBIA CKeleT, (yHKIMOHANIbHAS TpyIIa,
paauKai, U30MEPHUs, U30MEPBI, TOMOJIOTUYECKUN PO, TOMOJIOTH, YIIE€BOJOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUSI, MOHOMED, MOJMUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUS



oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE MNOHUMAaHUS NPUYMHHOCTA W CUCTEMHOCTH XHUMHMYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEHUU U
0€30MacHOM HCIOJBb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN ACSATEIBbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIiEéHHON)
dbopMya OpraHMYECKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETHM MOJIEKYJl OPTraHUYECKUX BEHIECTB JJI WUIIOCTpAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJIC)KHOCTh HU3YyYEHHBIX
OpPTraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yrieBOJOPOAbl, KHUCIOPOJA U a30TCOJIEpKaIue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOTMHIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHos, GopMalbIeTu, aleTanbIerul, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITh BHUIBl XUMHUYECKOU CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB,;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AlEeTUJICH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, ATUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, alleTalIbJIeTHl, MypaBbUHAsI W YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
Kpaxmas, IeJUTI0NI03a, aMIHOYKCYCHAsI KUCITIOTa), WILTIOCTPUPOBATH TEHETHIECKYTO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKHX PEaKIHil C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUIECKOE TPUMEHEHHNE TIPOAYKTOB MepepadboTKH;

c(hOPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIUYMCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOIYKTa



peakuMy 10 H3BECTHBIM Macce, O00BbEMY, KOJUYECTBY OAHOIO W3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB pPEaKIINN);

c(OpPMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAYyYHOI'O IMO3HAHUs, UCIIOJIb3YEMbIX B XUMHUHU NIPU U3YYEHHUH BELIECTB U
XUMHUYECKUX SBJICHHUN (HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAod M 1abopaTopHBIM O0OpYJOBaHMEM, a TaKXkKe IpaBWwia oOpalleHus C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh yMEHUN IUIAHUPOBATH W BBINOJHATh XUMHYECKHM
AKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB [IPU HArPEBAHKHU, ITOTYUEHUE
OTUJIEHA W W3Y4YCHUE €ro CBOWCTB, KAUYECTBEHHBIC pPEAKIUU OPraHUYECKUX
BELIECTB, JCHATypalus OEJNKOB NpU HAarpeBaHUM, L[BETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBUM C NpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIHMX
peaxkuuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  AKOJOTHYECKU
1eJIecO00pa3HOro TOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LEIAX
COXpPAaHEHMsS CBOEr0 3I0POBbA M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKMBBIE OPTAaHU3MBI ONPEACIEHHBIX OPTaHHUYECKUX
BEILECTB, MOHUMAsi cMbica mnokaszatens [IJIK, moscHAT, Ha mpumepax crnocoObl
YMEHBIICHUS W IPEJOTBPALICHUS WX BPEIHOrO0 BO3JACHUCTBUSA HAa OPraHU3M
YEJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
NPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOYeUHYIO cucTeMy oOo3HadeHuit JI. bpaitns s 3amvucu XUMHYECKHUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaunmenoBanu

n/- € pa3aesioB u
TeM

n

NPOrpamMmbl

KoaudecTBO 9acoB

Bcer
0

KonTpoabHbI
e padoThbI

[MpakTnyeckn
e padoThbI

Pa3znesn 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XMMUM

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTeIbHbI
e pecypchbl

11

[Ipenmer
OpraHu4eCcKoOu
xumun. Teopus
CTpOEHUS
OpraHUYEeCKUX
coeuHEeHUN A.
M. bytneposa

Hroro no pazneny

Pa3znen 2. YrieBoaopoasl

2.1

[Ipenenbubie
YTJIEBOJOPOIBI
— QJIKAHBI

2.2

HenpenensHubie
YIJI1€BOAOPOABIL:
QJIKEHBI,
aJIKaJInEHBI,
AJIKUHBI

2.3

ApoMaTthdecku
e
YTJIEBOJIOPOIBI

2.4

[IpupoaHbie
HUCTOYHHUKH
YIJ1€BOJOPOOB
178704
nepepaboTka

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kaunue opranndeckie coeJuHeHUust

3.1

3.2

Cnuptsl.
denon

ANbOETuIb.
KapOonossie
KHUCJIOTEL.

3

0

1




Ci1oXHbIE

3upsI
3.3 VriaeBonsl 3 1
Uroro mo pazneny 13

Pasznen 4. A3oTconepkaiye opraHudeckue coeIuHeHus

AMUHEL
4.1 AMUHOKHUCIIOT 3 0
pl. benku
Wroro mo pazneny 3

Pa3zgea S. BbicokoMoJIeKy/JIIpHbIE COeIUHEHUSA

ITmacTMaccsl.
5.1 Kayuyxu. 2 1
Bonokna

Utoro no pazneny 2

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 3




