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COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOCHUS OPTraHUYECKUX
coenuuenuii A. M. Bytneposa, e€ ocHOBHBIE OJI0KeHUA. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o kinaccUpUKANNK OpPraHUYECKUX BemniecTB. HoMeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOACHUE U
ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMEeUIeHUsT W TOpPEHHMs), HAXO0XKACHUE B NPUPOJE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (DU3MUECKHME W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATaAllUM, OKHUCICHUS U
MOJINMEPHU3AIINH ), TOJTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [loaydeHne CUHTETHYECKOTro
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHuUsl), MOJyYCHUE U IPUMEHEHHUE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOyYeHue U npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTHYecKass CBsSI3b MEXKIY YIVICBOJIOPOJAMH, NPUHAICKAIMIUMH K
pa3TUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
MEPETOHKA, KPEKWUHT (TePMUYCCKHUHA, KATATUTUYECKHH), TUpoian3. I[IpoayKTsI
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3llaMu IUJIaCTMAcC, Kay4yKOB W PE3UHbI, KOJUICKIIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
TaJIOTCHONPON3BOIHBIX, MMPOBEACHUE MPAKTUYCCKON PabOThI: MOIyYSHUE ATHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 NCXOJHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usnyeckue MW XUMUYECKHE CBOMCTBA (peaklUM C aKTHUBHBIMU MeETajllaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHK3M YellOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO LIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTITMKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue dpenona.

Anpnerugpl U kemowuwvl. DopManbpIerui, aueTAIbAETHUI. CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KAueCTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHAasl KHCIIOTBI: CTpOCHHE, (PU3HUECKHe U XHMUYECKHE CBOWCTBA (CBOMCTBA,
obmue Uit Kj1acca KUCIIOT, Peakiysl 3Tepu(pUKalUu), MOJIyYeHHE U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACCTBUE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cioxHBIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapuabpl). ['roKko3a — mpocTeHImuii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, NMPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemono3bl.  dusnyueckue M XUMHUYECKHME CBOMCTBa Kpaxmaya (THApPOIU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCNIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
MpoBeJIeHWEe, HAOIIOJICHHE U OIMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKuCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnsbie 3anaun.

Breluncnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Maccel, 00BbéMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUH MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe mmiuHa). buomornueckoe
3HAYE€HUE aMUHOKHUCIIOT. [lenTubl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCMEpUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HarpeBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIspHAas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HAaKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX NOHATHUN, TaK U HOHATUMN, SBISIOUIUXCA CUCTEMHBIMM JUISL OTIEJIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(UKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: wMaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTrocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BemlecTBa (O€NKH, YTIEBOJbI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE MTOPO/bI, NOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpezieNieHusl 3JEKTPOHOB MO0 OpOUTAIsIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTypaIusi aTOMOB.

[lepnognueckuii 3akoH U [lepuoguyeckas cucremMa XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3aKoHa U Ilepmogmyeckoil CuCTeMsl
xuMuueckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TPyNIaM MU IEpPHOJAM.
3Ha4YEHHE MTEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJsipHas W MOJSpHas, UOHHAsA, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOU CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELECTBA. THIbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[ToHsiTHe O IUCHEPCHBIX cHUCTeMax. VICTHHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakIuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbx (pakTopoB. OOpaTuMBbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIHSAOIIME HA COCTOSHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlarenbe.

DnekTponuTnyeckas qucconuanus. CuibHbIE U caadbie 35ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIJIAsl, HEUTPAJIbHAs, LICIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl M3YUYEHHUsl BEIIECTB W UX MPEBpaALCHUI:
neMoHcTpanus Taonui «[leprogudeckas cucrema XuMuIeckux sjaeMentos 1. U.
MeHneneeBay, u3ydeHHe MoJeleld KPUCTAUIMUYECKUX PEIETOK, HaOMoJeHuEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MepoKcuIa
BOJIOPOJA B MPHUCYTCTBUM KATAIN3ATOPA, ONPEAEIEHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOINIbI0 YHHBEPCAIBHOIO HWHIUKATOPA, pPEaKIMH HOHHOTO OOMeEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiausHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

Pacuérel 1o ypaBHEHMSAM XUMHYECKHX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKHUE Pacu€Thl, Pacu€Thl C HCIOJB30BAHUEM IIOHATHS «MAacCCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U O0COOEHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS) W WX  COCIWHEHUNH  (OKCHIIOB,
KHUCIIOPOICOIEPKAIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTtasuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINMX META/UIOB (HATpUM, Kaluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO0mue cnocoObl MmonyyeHus: MeTtauioB. IIpuMeHeHne meTamwioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l[0OB HEMETAJJIOB, pELICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HAOJNIOJEHHEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJAECHCTBHE THJIPOKCHUIA AFOMUHUSI C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIHUU BEIIECTB,
pacy€Tsl Macchl (00BEMa, KOMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUHU, €CITU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MaCHOTO WCIIOIH30BaHUS TPEIAPATOB OBITOBONW XUMUU
B IIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi  MEXNpeaMETHBIX CBA3€H Mpu  W3yYeHUH OOmed u
HEOPraHM4eCcKOM XMMHM B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBA, (PU3MUECKHUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOTLTUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIMCTBEHHOE IPOU3BOJICTBO, MUIIEBas
NPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjibTaTaM OCBOCHHUS
oOy4arolmuMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM W TOpeaMeTHbIM). HayuyHo-meToaudyeckoil OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YyJbTAaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIETro
00pa30BaHuUs SBIISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YPOBHE CPEIHErO
oO1mrero oOpa3oBaHus BbIJICIEHBI CICAYIOIIUE COCTABIISIOIIHE:

OCO3HAaHHE OO0YYaIOIIMMHUCS POCCUHUCKOW T'PAKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEIEICHUIO;

HAJIM4KMe MOTUBAIIMK K O0YUECHHIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEW U UCTOPUYECKHUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloOlIUXCS PYKOBOJCTBOBAaThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4M€e MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XHUMUsS» AOCTHTAKTCA B
€MHCTBE YYEOHOM M BOCIUTATEIbHOW JESATENIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HJieaJjaMUd POCCUHCKOrO TPaXXJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMUd Y  TpaBWJIaMH  TOBEACHHUS, CIOCOOCTBYIOIIMMHU  MpoIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHUS»  OTpakaroT
c()OPMHPOBAHHOCTh OMNbITA IO3HABATEILHON M MPAKTUYECKON J1€ATEIbHOCTH
oOyuJaromuxcs Mo pean3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOr0 BOCIMTAHMS

OCO3HAaHMS 00YyYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHHUN B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUYEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHMBOB B IIOJIYYEHUU U MOCIEIYHOLIEM
aHanu3e MH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBb:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOtofieHus TpaBui 0e30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEILHOCTH;

NOHUMAaHUsl LEHHOCTHM NPaBWI HHJMBHUAYaJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKOM
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATENbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYAJIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PAa3HOI0 OTHOILUEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHHS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
peLIEHUs] BOIPOCOB PAlIMOHAIIBHOTO MPUPOIONIOJIB30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX Bpel OKPY’KAIOLIEH
IPUPOAHON Cpele, YMEHHsS IPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIJIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENBHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CleUM(UKH XUMUM KaK HayKH, OCO3HaHHMs €€ poilu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
NpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPUPOAbI U YeJIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM i1  COBPEMEHHOM
UMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH M BaXXHOW poONH B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpbl, PEIICHUU TI00aTbHBIX MTPOOIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIOBUU
YCHEUIHOTO TpyJa M SKOJIOTHYECKH KOM(OPTHOM JKM3HM KaXXIOrOo dIieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOUIMXCA JaHHBIX C LEJIbI0 IOJXyYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON IEATETbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEeSATENBHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIeHayYHbIC MOHSATHUS, OTPaXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHeNU(HUKY METOIOB IO3HAHUS,
UCIIOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCccle0BaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dopmupoBaHue (GyHKIHOHATIBHOM
TPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00YyUaIoXCs;
CIIOCOOHOCTD oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHbIE

MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICUCTBUS B MMO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJbHbIMH
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETILHO  (OpMynIMpOBaTh W aKTyaJIM3UpOBaTh  Mpoodsiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEIH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIHLHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



MCII0JIb30BaTh COOTBETCTBYIOIIME MOHITHS 1J11 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIEIYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B paccMaTPUBAEMBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaKkiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIaJIETh HABBIKAMH CAMOCTOSATENIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JaTh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTb OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NESATeNIbHOCTH, TMPOSBIISATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]a4, MPUMEHEHUIO Pa3IU4YHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS Y4YEOHBIX — 3ama4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (DOPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYHIECTBY OOCYKIAae€MOI TeMbl B XOJ€ rajaora u/uin
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHEHHS TIPE/ITIOKEHHON 3a1a49H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MnpoekTa u (HopMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjajieHHe YHUBEPCAJIbHBIMH PETyJISITHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENBHOCTh, OMpenessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HauOolee
3¢ deKTUBHBIN croco0 HMX pemeHuss ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

IIpenmeTHble pe3yiabTaThl OCBOCHMS Kypca «OpraHudeckas XuMUs»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM sl pEIICHUS TPAKTUYECKHUX 3a]1a4
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMHYECKas
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas M COKpami€HHas), MOJb, MOJSPHAS
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEPbl, TOMOJIOTHUYECKUI Psill, TOMOJIOTH, YIJI€BOAOPOIbI,
KHUCIIOPOJ, U Aa30TCOJEpKAIINE COEAMHEHHS, MOHOMED, MOJUMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH $3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEIEHUS O CBOMCTBAaxX, COCTaBe, MOJIYYECHUU U
0€30MacHOM HCIOJIb30BAHUU BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TMOHITHUS MpPU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIONIH30BATh XHUMHYECKYI0 CHUMBOJIHKY JIJIS
COCTaBIICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAeEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoit HomeHkiatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIEH, AllEeTUJICH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa aiist 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHMH  XapaKTepu3oBaTb  COCTaB, CTpPOCHHUE,
dbu3nYeckre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEILECTB (METaH, 3TaH, ATUJICH, MPOIMWICH, AlEeTUJICH,
Ooyranuen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
TMIeprH, (EHOJI, aleTalbICTH I, MypaBbUHAS W YKCYCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOIYKTa
peakuy IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YyEMbIX B XUMUHU NPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SBJICHUHN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOIaTh MTpaBUJIa MOJIb30BaHUS XUMUYECKOU
MOCYJIOM W JTa0OpaTOpHBIM O0OPYIOBAaHUMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MIOJIyYEHHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U JJAOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABISATh PE3YIbTaThl
XUMHUUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XHWMUUYECKYIO
uH(pOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIMPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAICHUSI KX BPEJHOIO BO3JCHCTBHUS HA OpPraHu3M
YETIOBEKA,

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUCTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W  KYyJbTYpPhl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONIUE MOHATHSA (XMMHUYECKUH 3JIEMEHT, aroMm, H30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHh OKUCJICHUS, XMMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAsS, METAJUIMYECKas, BOJOPOJIHAS ), KPUCTAJUIMUECKas PeIIETKa,
TUNBl ~XUMUYECKUX  PEAKUMM, pacTBOp, AJIEKTPOJIMTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOW peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUU W 3aKOHBI (TeOpus
IIEKTPOJUTHYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHHM, (PAKTOJOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MPAKTUUYECKOM I€ITEILHOCTH YeJIOBEKa,



c(OPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE NPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOILME MOHSITHUS MpPU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTtaBlieHHss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IMThEBAs COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHUN ONpPENENSATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COECIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAs, HOHHAs, METAIUIMYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAas, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PacTBOPAaxX HEOPraHUYECKUX
COCJIMHCHUM;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIIEKHOCTD
HEOPraHUYECKUX BELIECTB IO HX COCTaBY K OMNpeneiIEHHOMY KIAcCy/TpyIie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI MEPUOJAUYECKOTO 3aKoHa /.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux saementoB JI. M. MenneneeBa, WCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «OHEPreTHYECKUe YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHUM
10 IepruoJIaM U rpyimnaM lleprpoanyeckon cucTeMbl XUMUYECKHUX d1eMeHTOB /[]. .
Menneneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMYECKOW CBA3M MEXKIY HEOpraHM4eCKUMU
BEILLECTBAMH C ITOMOILBIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIHUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
addexTy peakiu, U3MEHEHHUIO CTEMEHEW OKHCICHHUS DJIEMEHTOB, OOpaTUMOCTHU
peaklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBISATh YPAaBHEHMsI PEAKUUil pa3iIHuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKluii HOHHOrO 0OMEHa, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c()OPMHPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBIM COCTAaB pPa3JMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATH
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIyy OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEero Bo3aeicTeus (npunuun Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLIECCHI,
JIekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyUYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIUHUCIEHUSA C HCIOIb30BAHUEM
MOHATHSA «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHHM ra3oB
IPY XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyAod M JabopaTopHBIM OOOpYJOBAaHUEM, a TAaKXKE MpaBuia OOpalieHus c
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHUYECKUM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa,
ONPEJICJICHHE Cpeabl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuwu,
peakly MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKUUU Ha cyib(dar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a]a4 110
TeMaM «Metamey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TP OOpaIeHNH C BEIIECTBAMHU M JaOOPAaTOPHBIM 000pYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBATh BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(OpMAIUIO, TOJYy4YaeMyl0 U3 pa3HbIX HUCTOYHHUKOB (CpelCTBA MAacCOBOU
KOMMYyHUKaIluu, MHTepHeT U ApyTHXx);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OTACHOCTb BO3/CHCTBUS HA KMBBIE OPraHU3MBbI ONPE/ICTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax CHocoObl YMEHBIICHUS U
MpeAOTBPAIICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00Y4YaroIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcsl

10 KJIACC
KoaunuecTtBO
HaumenoBaHue pa3/iesioB U TeEM
Ne i/ JacoB
MPOrpaMMbI
Bcero

Pazgen 1. Teopernueckne 0CHOBBI OPraHMYeCKO XUMUM

[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTaHUYECKUX COCAMHEHUH A. 3
M. byrtneposa

Hroro mo pasneny 3

Paznen 2. YriaeBoaopoanst

2.1 [IpenenbHbIe YTIEBOIOPOABI — AKAHBI 2
99 HenpenenbHble yriieBOOPOIbI: alKEHBI, 5
aJIKaIUCHBI, aJTKHHBI
2.3 ApomMaTHYECKHE yTIeBOAOPOIbI 2
24 [TpupoaHbIE HICTOYHUKH YTIEBOJIOPOIOB U 3
UX mepepadboTka
Hroro no pazneny 13

Paznen 3. Kucinopoacoaep:kamue oprannieckue coeJuHeHUst

3.1 Crnuptsl. deHon 3

32 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7
' CnoxHbIe 3GUpHI

3.3 VYraeBoab 3
Hroro mo pasneny 13
Pasnen 4. A3oTcoaep:kaiine opraHudeckue coeInHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
HWroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKy AsIpHbIE COeIHHEHUS

5.1 ITnactmaccel. Kayuyku. Bonoxna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



11 KITACC

DJICKTPOHHBIE
KounuecTBo (wngporsie)
No 11/ HaumeHoBaHue pa3iesioB U TeM 4ACOB oOpa3oBaTejibHbIEC
NMpOrpamMmbl pecypcsl
Bcero
Pa3neu 1. TeopeTuueckue 0CHOBBI XUMMHHU
Crtpoenue atoMoB. [lepuonnyeckuit
11 3aKkoH u [leproanyeckas cucrema 3
XUMHUYeCKuX djieMeHToB 1. 1.
Menneneesa
12 Crpoenue BemniecTBa. MHOTOOOpasue 4
BCIIIECTB
1.3 XUMHUYECKHE PEaKIUU 6
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Mertamibl
2.2 Hemeramnsr
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
BCIIIECTB
Uroro no pazpeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMMS U )KH3Hb 4
Wroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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