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COIAEPKXAHUE OBYUYEHUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMUM

[Ipenmer opraHn4eckor XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE
B IIOJyYE€HHH HOBBIX BEIIECTB U MAaTEPUAIOB. T€OpHUs CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. bytiepoBa, €€ oOCHOBHbIE NOJIOKE€HUA. CTPYKTypHBIE
(dbopMyJIbl OpraHUYECKUX BEIIECTB. ['oMoIIoTHSI, H30MepHrs. XUMUYEcKas CBS3b B
OpraHUYECKUX COCTMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBnenne 0  KiIacCUpUKALMKU  OPTaHUYECKUX  BEIIECTB.
HoMenknaTypa opraHuyeckux COeIMHEHUM (CUCTeMaTU4YecKas) U TPUBUAJIbHBIC
Ha3BaHUS BAKHEUILIUX MIPEACTABUTEIICH KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BELIECTB M HX MPEBPAILCHHI:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB II0 MPEBPALICHUI0 OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKMU pAn. MertaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuy 3aMeLIEHUs] U TOPEHMs), HaXOXKJIECHUE B MPUPOJE, IMOIyYEHHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKHUN PsAl. DTUIIEH U ITPOIMIIEH —
MPOCTEUIINE MPEICTABUTENN AJKEHOB: (DU3MYECKUE M XMMHUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IIPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunOytanuen-1,3: cTpoeHne, BaKHEUIITNE
XUMHUYECKUE CBOMCTBA (peakius noaumepusanuuu). [lomydyeHne CHHTETHYECKOTO
KaydyKa U pE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
AnernneH — NOpOCTEHIIMI NPENCTABUTENb AJKHMHOB: COCTaB, CTPOECHHUE,
duznueckue M XUMHYECKHE  CBOWMCTBAa  (peakiuu  TUIPUPOBAHMS,
raJIOreHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), IOTYyUYECHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu raJOreHUPOBAHKS U HUTPOBAHHUS ), TOJTYUEHUE U IPUMEHEHUE. 101yon:
cocmas, cmpoeHue, @usuueckue U Xumuyeckue ceolcmea  (peaxkyuu
2ANI02eHUPOBAHUSL U HUMPOBAHUS), NOAYyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. l'eHeTHdecKkasl CBA3b MEXKIAY YIVIEBOAOPOAAMH, IPUHALJICKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpyuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOMyTHBIE
HedTsubIe Ta3zbl. Hed1h u €€ npoucxoxaenue. CrocoObl nepepadboTku HeTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), muponu3. [IpomykTsl
nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIH
yTOJb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BELIECTB M HX MPEBPAILCHHI:
O3HAaKOMJIEHWE C OO0pa3laMy IUIACTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromap», MOJEIMPOBAaHHE MOJEKYJ YIJIEBOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEACHHE NPAKTUYECKONW paOOTHI: MOIy4YEHUE
ATUJIEHA U U3YUYEHHE €TO CBOWCTB.

PacuérHeble 3anaun.

Boeluucnenuss mo ypaBHEHUIO XHUMHYECKON peakuuud (maccel, 00bEMma,
KOJINYECTBA UCXOJHOTO BEIIECTBA MM NPOIYKTA PEAKIIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHUs

IIpenenpHble OAHOATOMHBIE CHUPTBI. MeETaHOI W 3TAaHON: CTPOECHUE,
(¢u3nuecKkue M XMMHUYECKHME CBOMCTBA (pEaKIMU C AKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOAHBIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa U 3TAHOJIA Ha OPTraHU3M YEJI0BEKA.

MHoOroaromMHble CIHUPTHL. OTWICHIVIMKOJIb W TJMIEPUH: CTPOCHHUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklisi Ha MHOTOaTOMHbIE cIUpThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepruHa v STUIIEHTIUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbI, (U3MUYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anbaeruapl U Kemouvl. DopmanbIeru, aueTadbJIeTul: CTPOCHUE,
(¢u3nuecKkrue U XMMUYECKUE CBOMCTBA (PeaklUyd OKUCIEHHUS] U BOCCTAHOBJICHMS,

Ka4ueCTBEHHbBIC PEAKIUH), TOJIyYEeHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHAasi KHCJIOTBI: CTPOCHHE, (PU3MUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oO1mue 1151 Kj1acca KUCJIOT, peakiust ATepudUuKalum ), HoJiydeHue U IpUuMEHEHHE.
CreapuHOBasi U OJIEMHOBASI KUCJIOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MbIJIa Kak COJIHM BBICIIINX KapOOHOBBIX KHCJIOT, X MOIOIIEe ACHCTBUE.

Crnoxxaple 2(QUpHl KaK TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxubiX dpupoB. Kupwel. [mwapommus xupos. [IpuMeHeHue KUPOB.
buosnornueckas posb KUPOB.



VYrneBompl: coctaB, KiaccupuKanus — yriieBOJoB  (MOHO-, IH- |
nonucaxapunasl). [Mroko3a — mpocTedmuii  MoOHOcaxapuia: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuaom meau(ll), okuciaeHrne aMMuadHbIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIEC, TPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemmtono3a kak npupoanbie nmoiumepsl. CTpoeHue Kpaxmasia u
HEeJUI0NI03bl.  PU3NYecKre M XMMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIu3,
KaueCTBEHHAsI PEAKIIS C HOJIOM).

DKCneprUMEHTAIbHBIE METOAbl M3YyUYEHHs BEIIECTB M WX NPEBPAILCHHIA:
npoBeJeHNe, HAaOMI0eHIEe U OMHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIC PEAKIIMHA OJTHOATOMHBIX CIUPTOB (OKUCICHUE 3TAHOJA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIHPTOB (B3aMMOJACHCTBUE TIIMIICPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHAYHBIM PaCTBOPOM
okcuna cepedpa(l) m rumpoxcunom menu(ll), B3aumomelicTBue kKpaxmana c
MOJIOM), TMPOBEJAECHUE MPAKTHUYECKOW padOThL: CBOMCTBAa pacTBOpa YKCYCHOMH
KHUCIIOTHI.

Pacuérnebie 3a1aun.

Boluucienuss mo ypaBHEHUIO XHUMHYECKON peakuuud (maccel, 00bEMa,
KOJIMYECTBA KCXOAHOTO BEIIECTBA UJM MPOAYKTA PEAKIMH 110 U3BECTHBIM MacCe,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTrcoaeprkamue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHble  OpPraHMYECKUE  COETUHEHMUS.
du3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MPUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIE BHICOKOMOJICKYJIApHBIE coeauHeHus. [lepBuynas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OENKoB. XUMHUYECKHE CBONCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DOKCnepuMeHTAIbHbIE METOAbl M3YyUYEHHs BEIIECTB WM HX NPEBPAILECHUIA:
HaOIIOEHUE M ONMHCAHHME JIEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OEJIKOB
IIPY HarpeBaHWU, I[BETHBIE PEaKIINU OEIKOB.

BbicokoMoIeKyJISIDHBIC COeITMHEHUS

OCHOBHBIE TOHATHUS XUMUHU BBICOKOMOJIEKYJIIPHBIX COETUHEHU: MOHOMED,
NOJIMMEP,  CTPYKTYpHOE  3BEHO, CTEeNeHb  MOJUMEPHU3alUU,  CPEIHSS
MoJIeKyJispHass Macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — OJIMMEPU3ALIHS U TTIOJTUKOHACHCALHS.

DOKCneprUMEHTAIbHBIE METOABbl M3YyUYCHHUS BEIIECTB W WX MPEBPAIICHUIA:
O3HAaKOMJIEHWE C oOpas3llaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyKoB.



MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXpeIMETHBIX CBSI3€U IPU U3YUYECHUHU OPTAHUYECKON XUMUN
B 10 Kiacce ocylIeCTBISETCSA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATHUH, TaK U MMOHATUH, SABJIIFOIIMXCS CUCTEMHBIMH ISl OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAyYHble TIOHATHA: SBJICHHE, HAYy4YHbIH (DaKT,
TUNOTE3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3, KiacCU(UKalMs, NEPUOJAUYHOCTD,
HaOJII0JICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusuka: wmarepus, DJHEpPrus, macca, aToM, OJJEKTPOH, MOJIEKyJa,
DHEPTeTUYECKU YPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, 0uocgepa, oOMEH BELIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (OE€IKH, YTJIEBOJbI, MKHUPHI,
(epMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, MOJE3HbIE HCKOIAEMBIE,
TOILJIMBO, PECYPCHI.

TexHosorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IHUTAHUA,
MOIOILIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUUECKHUE IIPENapaThl, MaTEpUaIb
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKAS XUMUSA
Teopernueckne 0CHOBbI XUMUM
XUMUYECKHM DeMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTUUYeCKUe YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOUTaH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs HIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IJIEKTPOHHASI KOH(DUTYpaIUs AaTOMOB.
[Tepponnueckuit 3akoH u llepuoamyeckas cHCTEMA XHUMHUYECKUX
snementoB JI. WM. MenngeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H
[lepuonnueckort cucreMbl xumuyeckux isnemeHToB JI. WM. Menneneea ¢
COBPEMEHHOW TEOPUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOXKHBIX BEIIECTB IO
rpynmnamM v nepuojaM. 3Ha4eHUe MePUOIMIYECKOr0 3aKOHA B PA3BUTUH HAYKH.
CtpoeHue BeliecTBa. XHUMHUYECKas CBsS3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIPHAS U MOJISIPHAs, HOHHAs, METaJIndecKas). MexaHu3Mbl
00pa3oBaHMsI KOBAJEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akienTopHelii). BogopoaHas cBsizb. BaneHTHOCTh. DJIEKTPOOTPULIATEIIHLHOCTD.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.



BemectBa MOJNEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWMbl  KPUCTAUIMYECKUX  PEUIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTie 0 nucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYECKHMX  COCIUHEHUH. Howmenxknartypa
HEOPraHUYECKUX BEIIECTB. |'€HETHYECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB,
MPUHAICKAIUX K Pa3IUYHBIM KJIaccaM.

Xumudeckass peaknusa. Kiaccupukanys XUMHUYECKHUX  peakiuid B
HEOPraHMYECKOW U OPraHMYEeCKON XMMUU. 3aKOH COXPAHEHUSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocTh peakIuu, e€ 3aBUCUMOCTD OT pa3IudHbIX (hakTopoB. OOpaTHMbIe
peakiuu. XUMHYECKOE paBHOBecHe. DakTOpbl, BIHUSAIONIME HAa COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTpoiutuueckas auccouuanuss. CUIIbHBbIE U cJIa0ble JJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEIIECTB: KUCIAsl, HEUTPAIIbHAS, ECTOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

ODKCNEPUMEHTAIbHbIE METOJIbl U3Y4YEHUsS] BEIIECTB W WX IPEBpaIlCHUM:
neMoHcTpanus Tadiun «llepuoauueckas cucteMa XuMudeckux snemenTosn /1. .
MenneneeBay, U3y4eHUE MOJAEICH KPUCTATUIMYECKUX PEHIETOK, HAOIIOICHUE U
OTNMCaHHUE JCMOHCTPAIMOHHBIX U JIAOOPaTOPHBIX OIBITOB  (pa3iIOKECHHE
IEPOKCHUAA BOJAOPOJAa B NPUCYTCTBHU KaTalIM3aToOpa, OMNPENCICHUE CpElIbl
pPAacTBOPOB BEMIECTB C IIOMOIIBI) YHHUBEPCAJIBHOTO HWHAWMKATOPA, PEAKIUH
MOHHOTO 0OMEHa), MPOBEACHUE MPAKTUUECKON padoThl «BiusiHue paziuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIIHI.

Pacuérnbie 3amaun.

Pacu€tel 10 ypaBHEHUAM XUMHUYECKMX pEAKIMHA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, paCUYETHI C UCIOJIB30BAHUEM MOHSTHS «MaccoBas
JIOJISl BEIIECTBAY.

Heoprannyeckasi xummust

Hemeranner. Ilonoxenne HemeramnoB B llepuoguueckoil cucreme
xuMudeckux amemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
®du3znyeckre CBOMCTBA HEMETAIIOB. AJIIOTPOIHUS HEMETAIOB (HAa MpUMEpPE
KHCJIOpOJa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrimepoma ©U  KpeMHHUS) W HUX  COSAMHEHUH  (OKCHUJIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAJIOB U UX COCAUHEHUM.



Merannel. [lonoxenne metaiuios B [lepruoanueckon cucTeMe XUMUYECKUAX
anemeHToB /. . MenneneeBa. OcoO0EHHOCTH CTPOCHHSI IIEKTPOHHBIX 000I0YEK
aToMoB MeTaiioB. OO1ue ¢puzndeckue cBoiicTBa MmeTamioB. CIijiaBbl METAJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUH, KUK, KalblHM,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl Moy4eHus: MeTaJlIoB. [IpuMeHeHne MeTalljioB B OBITY U
TE€XHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BELIECTB M HX IPEBPAILLCHHI:
M3YYCHHE KOJUIEKIMU «MeTaulbl U CIJIaBbl», 00pa3lloB HEMETAIIJIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4, HAaOMIOJAEHUE M ONHCAHHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOACHCTBUE THIPOKCUAA AJTIOMUHHUS C paCTBOpAMU
KHUCJIOT U IEJI0Yel, KAYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BelecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYACTBYIOLIMX B PEAKUUU BEUIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUMHU, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XuMHuS U KU3Hb

Ponb xuMum B 00eCTieueHNU SKOJIOTHUYECKOMN, SJHEPIeTHYECKON U TTUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIUHBL. [loHATHE O Hay4YHBIX METO/JaX MMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLINUM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX [POMBIIIICHHOTO
MOJTyYEHHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPHUANIOB: BAXKHEHIINE CTPOUTEIIBHBIC
Marepuasnbl, KOHCTPYKLMOHHBIE MAaTE€pUaIbl, KpAaCKH, CTEKJIO, KEpaMUKa,
MaTepuaibl 1S JIEKTPOHUKH, HAHOMATEPUAIIbl, OPraHUUYECKUE U MUHEPAIIbHBIC
ynoOpeHus.

XUMHUS U 300pOBBE YEIOBEKA: MPABUJIA WCIIOJIb30BAaHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBWia OE30MaCHOTO HCIOJIb30BAHUS IPENnapaTroB OBITOBOM
XVMMWH B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4eHHH OOwed U
HEOPraHN4eCcKOoM XUMHHU B 1 | Kitacce oCymecTBIsETCS YeEPE3 UCITOIb30BAHUE KAK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHA, TaK W TIOHATHHA, SIBJISIOIIUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCU(PUKALMS, NEPUOJUUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.



®dusnka: MaTepusi, SHEPTHS, Macca, aToM, JICKTPOH, TPOTOH, HEUTPOH, UOH,
U30TOI, PaJMOAKTHBHOCTH, MOJICKYJA, YHEPreTUYECCKHN YpPOBEHb, BEUIECTBO,
TeNno, O00BEM, arperaTHOe COCTOSIHAE BEIIECTBA, (U3MUCCKHE BEIUYHHBI U
CIMHHIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, 3KocuUcCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPTaHU3ME.

[eorpadus: MuHepanbl, TOpHBIE TIOPOJBI, IMOJE3HBIE HUCKOMACMEbIE,
TOIUINBO, PECYPCHI.

TexHonorus: XUMHUYCCKasA IMPOMBIINIJICHHOCTD, MCTAJIIIYPIu4,
IMpOU3BOACTBO CTPOUTCIIbHBIX MaTCcpHralos, CEIBbCKOXO03SMCTBEHHOC
IMpOMn3BOACTBO, IMUIIcBas IMPOMBIINIJICHHOCTD, Cl)apMaLICBTI/I‘-IeCKaSI
IMPOMBIINIJICHHOCTD, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIAPATOB, IIPOU3BOIACTBO
KOHCTPYKIHUOHHBIX MaTcpuajiosB, QJICKTPOHHAA IIPOMBIIIJIICHHOCTD,
HAHOTCXHOJIOTHNHU.

ININTAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YyNBTAaTBl OCBOCHUSA MpEaMeTa «XHMHS» OTPaXaroT
c(OpPMUPOBAHHOCTh OIbITA MO3HABATEIPHOW M TNPAKTUYECKOW NEATEIbHOCTU
oOy4aromuxcst 0 peanu3aliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTHU:

1) rpaskaaHCKOr0 BOCIIMTAHMA!

OCO3HaHUsl  OOYYAIOMIMMHUCS  CBOMX KOHCTUTYUMOHHBIX TMpaB U
00s13aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABONOPSIKY;

OPEICTABICHNS O COLMAIBHBIX HOPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOILLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHNN YUEeOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCIIUTAHMSA!

LICHHOCTHOTO OTHOILIEHMS K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTCYECTBCHHON XMMUH;

YBaXXEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUUECKOIrO
IPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTHKEHUSA HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX TOHUCKOB,
IIOCTOSIHHOI'O TPyZAa YYEHBIX U IPAKTUKOB;



MHTEpECa M NO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEAYIOIIEM
aHanuM3e  MHPOpMAMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOMN
OTE€UYECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH ~ OLIEHMBAaTh CHUTYallUH, CBSI3aHHbIE C XUMUYECKHMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBapULIEH ¢
MO3WULIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3THUX
MTOCTYTIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHMMaHHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HE00XOMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIo/IeHNs MpaBujl 0e30MacHOro OOpallleHHsl C BelleCTBaMU B OBITY,
NOBCEHEBHOM )KU3HU U B TPYAOBOU NEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU IPAaBWJI WHJIWBHUIYaJIbHOTO M KOJUJIEKTUBHOIO
0e301acHOro MOBEAECHUS B CUTYALIUSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFO/ICH;

OCO3HaHMS MOCIEACTBUN U HENIPUATHSA BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS
QJIKOTO0JIs1, HAPKOTHUKOB, KypEHHS);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BATEIbCKON
NEeSATEAbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW UM JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTHE€ B pEUICHUU IMPAKTHUYECKUX 3a]ad
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3yUEHHIO TPo(eccHil pa3auiHoOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYY, JIOJIAM TPY/ia U pe3yJibTaTaM TPYJI0BOM 1€ATETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHJIMBUIYAJIBbHOW TPaeKTOPUU
oOpazoBaHus, Oynymiel npodeccuu U peanus3aliu COOCTBEHHBIX MKU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKHU 11€TIECO00PAa3HOTO OTHOIICHMS K MPUPOAE, KaK UCTOUHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUS I00ANBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUSA
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeibl;



OCO3HaHUS HEOOXOJWMOCTH WCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs BOMPOCOB PAllMOHAIBHOTO NPUPOOTIOJIb30BAHMUS;

aKTUBHOTO HENPUATUA JEHUCTBUM, NPHUHOCAIIUX BpEIl OKpY’Kalolen
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
MOCJIEACTBUSI NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HallMyus PAa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KyJbTYpbI, OIbITa ACSATEIBHOCTU 3KOJOTUYECKOW HANpaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMM B IMO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAIBHON
IIPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH UICOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKH XUMHM KakK HayKH, OCO3HaHUs €€ poju B
GbopMUPOBAHUU PALMOHATIEHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUM 1I€JIOCTHOIO
MpeacTaBiieHus: 00 OKPYKaIOIIEM MUPE Kak O €IMHCTBE IPUPO/IbI U YEIOBEKA, B
MO3HAHWUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEeIIeHWU MPOoOJIEM COXpaHECHUS
IPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUHU JJII COBPEMEHHOMN
IUBWIM3ALMKU: B €€ T'yMaHUCTHUYECKON HANpaBJIECHHOCTH W BaXHOW pOJM B
CO3JJaHUU HOBOW 0a3bl MaTepUaNbHOW KYJIBTYpPbI, PEIICHUU TJIOOATbHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, HYHEPTreTUUYECKOMH,
NUIIEBOM U DKOJIOTHYECKOW  O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecrieYeHU yCIOBUN YCIEITHOTO TPYyAa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOI0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCTOIb30BATh
MoJTy4aeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHHS SIBJICHUN OKPYXKAIOIIEro Mupa
U TPOUCXOJAIIMX B HEM U3MEHEHUM, yMEHHUs JieJlaTb OOOCHOBAHHBIC
3aKJIFOUCHUSI Ha OCHOBE HAay4yHbIX (DaKTOB U HMEIOUIUXCS JAHHBIX C IEJIbIO
MOJIyYEHHUSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCTOJB30BaTh XUMHUYECKUE 3HAHUSA MJIs
pelieHus mpo0eM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM IeSTEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAaHUN IO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSIM TPY/la B pa3IMuHbIX cepax mpodeccunoHaabHOM
NEATEIIBHOCTH.



METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUS yU€OHOTr0 MpeaMeTa « X UMHUs Ha
YPOBHE CpEeHEro 00IIEro 00pa3oBaHUs BKIIIOYAIOT:

3HAYMMBbIE IS (QOpMHpPOBAHUS  MHUPOBO33PEHUS  OOYYArOITUXCS
MEKIUCIUTUIMHAPHBIC (MEeXIIpEeMETHBIEC) oOllIeHayYHbIE TIOHSITHA,
OTpaKarolue IEeJOCTHOCTh HAYYHOW KapTHUHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHUSA, HCIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOLECC, CUCTEMAa, HAy4HbIA (PaKT, MPUHIMUIL, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HaOIIOJICHUE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIC JEeUCTBUS (mo3HaBaTeNbHEIE,
KOMMYHUKATHUBHBIC, PETYJSITHBHBIC), oOecneunBaromuye (QopMupoBaHue
(GyHKIIMOHATBHON TPAaMOTHOCTU U COLUAJIBHONM KOMIIETEHIIMY O0YyYaromnXCs;

CITOCOOHOCTH o0yJarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCAIbHBIC YICOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COLMAIIBHOMN MTPAKTHUKE.

MertanpenMeTHbIE pPe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMM  I103HABATCJIbHBIMH, KOMMYHUKATHBHBIMA U  PETYJISITUBHBIMU
JIEUCTBUSAMU.

OBJilaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMH
AeidCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTPENENIATh 1M JEATCIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHHUS, COOTHOCUTHh PE3yJbTaThl JEATEIBHOCTU C IOCTaBJICHHBIMU
LIEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHU 3HAHMWI MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTaHABIMBATH UX B3aMMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIONINE MOHATHS JJ1s1 OOBSICHEHUS OTJACIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCH(UKAIMKA BEIIECTB U
XAMHUYECKHUX PEaKIINM;

YCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIE CBS3HM MEXIYy HW3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE paCCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B pacCMaTPUBAEMBbIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



MIPUMEHSATH B IPOLIECCE TO3HAHMS, UCIIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHUE
(3HAKOBBIC) MOJENHM, NPEOOPa30BBIBATE MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ) JJIEeMEHTa, XUMHuYeckas ¢(opmysa, ypaBHEHUE
XUMUYECKOM peakiMu — TMpU PEIIeHUH YYeOHbIX TMO3HABATEIbHBIX U
MPAKTUYECKHUX 3a]a4, TPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB HM3YyYA€MbIX BEIIECTB M XUMHUYECKUX
pEaKIuu.

2) 0a30oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIECTB U XUMHUYECKHUX
peaKuunii;

dopMynupoBaTh LEeIM M 3aJa4d  MCCIECAOBaHUS, HCIOJb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbBHO CPOPMYJIMPOBAHHBIE BOIPOCHl B KadyeCTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS TUIIOTE3HI 110 MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

BJIQJIETh HABBIKAMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUS W MPOBEACHUS
YYEHUUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIO1AaTh 33 XOJI0M
Ipolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €T0 pe3yibTar, (pOpMyIUPOBATH
0000IIEHNsT W  BBIBOABl OTHOCHUTEIBHO  JIOCTOBEPHOCTU  PE3yJbTAaTOB
HCCJIEI0BAHMS, COCTABIATh 00OCHOBAHHBIN OTYET O MPOJIETIaHHONW padboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM U MPOEKTHOM
JESTeIbHOCTH, NPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
IIOMCKY METOJOB PELICHHs IPAKTHYECKUX 3a/1ad, NPUMEHEHUIO Pa3Iu4HbIX
METOJI0B ITO3HAHHSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHQOpMauuu (Hay4dHO-
HOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COAEp:KaHMsI, CIPaBOYHbIE IMOCOOUS,
pecypcsl MHTepHeTa), aHAIM3UpOBaTh HHPOPMALIUIO Pa3IMYHBIX BUJOB U (HOpM
MPEACTABICHUS,  KPUTHUYECKHM  OLEHMBAaTh €€  JOCTOBEPHOCTh U
HEMPOTHUBOPEUYNBOCTH;

(opMyIMPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUUYHbIE METObI PU MTOUCKE U
otbope wuHpOpPMAIMKA, HEOOXOJAUMOM JUIS BBIMOJHEHHS YYEOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

NpUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY TpeACTaBICHUS
uHpopmaruu (cxembl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

HCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeACTBa Ipu pabore ¢
XUMUYECKON HH(OpManuend: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOPMYJIbI, a00pEeBUATYPbI, HOMEHKJIATYPY;



UCIIONIb30BaTh M MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HAarJIsJHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUAMU:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkK/1aeMOIl TEMBI B XO/I€ IUAJI0Ta U/UiIH
JIUCKYCCUM, BBICKAa3pIBaTh UACH, (OPMYIUPOBATh CBOM IPEAJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C NPE3EHTALMEN pe3yIbTaTOB MO3HABATEIbHOU EATEIBbHOCTH,
IOJIyYEHHBIX CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH
BBIMIOJJHEHUH XUMHUYECKOIO JSKCIIEPUMEHTA, MPaKTUYECKOW paboOThl 10
MCCJIETOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaTu3allii Y4eOHOTrO MPOeKTa U
(opMyIHUpPOBATH BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUMN MyTEM
COTJIACOBAHUS MO3ULMM B X0/1€ OOCYKIEHHSI U 0OMEHA MHEHUSIMH.

OBi1aieHue YHMBEPCAJIBHBIMH PEryJISTHBHBIMH 1CHCTBUAMMU:

CaMOCTOATEIIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIIBHYIO
NEATENbHOCTD, ONpenessss €€ LM M 3aJadd, KOHTPOJMPOBATbH M IIO MeEpE
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUM MpHU
BBIMIOJJHEHUHU Y4YEOHBIX M HCCIENOBAaTENIbCKUX 3ajad, BbIOMpaTh Haubosiee
3¢ ¢deKTUBHBIA cOcO0 UX pElIeHUs C y4ETOM MOJIY4YEHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMMUYECKUX PEAKIUAX;

OCYLIECTBIATh  CaMOKOHTPOJIb  CBOEM  JCATECIBHOCTH HAa  OCHOBE
CaMOaHaJIM3a U CaAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI
10 KJTACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «Opranuyeckas XuMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHUM O XHMHYECKOH COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JIUYHOCTH, €€
(GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [JIsi PEIICHUS MPAKTHYECKUX
3a/lad U DKOJIOTHUECKHM OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XMMHMUYECKMX 3HAaHHMHK, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aToM, »JJIEKTPOHHAs
o0oioyka aTroma, MOJIEKYyJia, BaJCHTHOCTb, JJICKTPOOTPUIIATEITHLHOCTD,
XUMUYECKas CBSI3b, CTPYKTYpHas hopmyia (pa3BépHyTas U COKpamiéHHas ), MoJib,
MOJISIpHAsE Macca, MOJSPHbIA OOBEM, YIIEPOIHBIN CKeJeT, (yHKIMOHAIbHAS
rpynna, paavkall, H30MEpHs, H30MEpPbI, TOMOJIOTUYECKHUU PSJ, TOMOJIOTH,
YIJIEBOJAOPO/Ibl, KUCIOPO M A30TCOAEPKAIINE COCTUHEHNS, MOHOMED, MOJIUMED,



CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHus: opraHudeckux BemectB A. M. ByTiiepoBa, 3aK0H COXpaHEHUS
MacChl  BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHM  SI3BIK  XHUMHH;
MHUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DAKTOIOTHUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O0€30M1aCHOM HCIIOJIb30BAHNUN BAKHEUILINX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE TIOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALIEHUI OPraHUYECKUX COEANHEHU;

c(hOpMUPOBAHHOCTh YMEHUI HCMOIH30BaTh XUMUYECKYIO CUMBOJIHUKY JIJIs
COCTABJICHHMSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOI)
dbopMya OpraHMYeCKMX BEIIECTB M YPAaBHEHUH XUMHYECKUX PpEaKIIHil,
M3rOTaBIMBATh MOJEIH MOJIEKYJl OPraHUYECKHUX BEIIECTB I WLTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH IPUHAITIEKHOCTD U3yUYEHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBY U CTPOCHUIO K OIPENEIEHHOMY
KJaccy/Tpynmne coeAuHEHUH (YIrJIeBOAOpOJIbl, KHUCIOpPOJI U a30TCoAepikKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHHsI), JaBaTh MM Ha3BaHUSA IO
cuctemarnyeckoit Homenknatype (IUPAC), a Takke mpUBOAUTH TPUBUATHHBIE
Ha3BaHUSl OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITUIJICH, MPOMUJICH, alleTHUJICH,
ATUJICHTIIUKOb, TIULEPUH, (heHo, popManbaerul, aleTalbAerul, MypaBbuHas
KHCJIOTA, YKCYyCHas KHCIIOTa, OJIEMHOBAs KHUCJOTa, CTEAPUHOBAs KHUCJIOTA,
III0K03a, (PyKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIYH);

c(OPMUPOBAHHOCTh YMEHHS OMNpPEAENATh BUIbl XUMUYECKOH CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH TOJIOKEHUS] TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BbytiepoBa s OOBSICHEHHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT X COCTABA M CTPOCHHUS; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMH XapaKTepu3oBaThb COCTaB, CTPOEHHE,
du3nuecKkue U XMMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENCH Pa3TMUHbIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, STWIEH, MPOIMUJICH, alleTUJICH,
Oytanuen-1,3, metunOytaaueH-1,3, 6€H307, METAHOJ, YTAHOJI, STUJIECHTJINKOJIb,
[NIALEPUH, (EHOJI, alleTalbIEeTH ], MypaBbUHAs U YKCyCHasl KUCIOTHI, TJIOKO03a,
KpaxMaJl,  LEJUII0JI03a,  aMUHOYKCYCHas  KHUCIIOTa),  HWLUIIOCTPUPOBATH
F€HETUYECKYI0 CBSI3b  MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOILUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;



c(OpMUPOBAHHOCTH yMEHUS XapaKTEPHU30BaTh VCTOYHHUKHU
YTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOTHBIA Ta3, Yrojib), CIHOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKy;

c(hOpPMHUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEIIECTBA WIIM MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKINN);

c(hOpMHUPOBAHHOCTh YMEHUW BIAJAETh CHUCTEMON 3HAHUNH 00 OCHOBHBIX
METO/IaX Hay4YHOTr'0 TIO3HAHUS, UCTIONIB3YEMBIX B XUMUU MIPU U3YUYCHUU BEILIECTB
U XMUMHYECKMX  SBJIICHMA  (HAOJIIOJEHHE, W3MEpPEHHE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE), UCIIOIB30BATh CUCTEMHBIE XUMUYECKHUE 3HAHMS JIJIS1 IPUHSITHS
pElIeHUI B KOHKPETHBIX JKU3HEHHBIX CUTYallUSX, CBI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(OPMUPOBAHHOCTh ~ YMEHHMM  COOJIIOJATh  MpaBWja  IOJIb30BAHUS
XUMHUYECKON MOCYyJOol U Ja0OpaTOPHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpalnieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATb M BBINOJIHATH XUMUYECKUHN
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYEHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KauyeCTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypalusi OENKOB IpHU HArpeBaHUU, IIBETHHIE
peakuuu OEJKOB) B COOTBETCTBUHU C IpaBUJIAMU TEXHUKH O€30MAaCHOCTH IpU
oOpaIieHn ¢ BeleCTBaMH M J1a0OpaTOpHBIM OOOpPYJOBAaHUEM, MPEACTABIIATH
pe3yibTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyJIMpOBaTh BBIBOJBI HA OCHOBE 3THUX
pE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUM KpPUTUYECKH aHaJIU3UPOBATH XUMHUYECKYIO
uH(pOopMaMIO, TMONy4YaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IpYyruXx);

chOpMHUPOBAHHOCTh ~YMEHHMM  COOMIOJATh TpaBWJa  IKOJOTUYECKHU
1eJIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEHd MPUPOIHOU Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUS HA JKUBbIE OPraHU3MbI ONPENETEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMmbich nokasarens [1/IK, moscHaTh Ha mpumepax crnocoObl
YMEHBIIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JAECHCTBHUS HA OPraHu3M
YEJIOBEKa,;

U1 00YyYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUI;



JUTSL CHETBIX W CIA0OBUISIIMX OOYYaIOIMIUXCSA: YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy 0003HaueHut JI. bpaiiis s 3anmicu XuMHYeCcKuX
dbopmyi.

11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOImas w HeopraHmdeckas
XUMHUSD) OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHWUU SIBJICHUU
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €&
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOAMMOW [JISi PEIICHUS MPAKTHICCKUX
3a/1a4 M SKOJIOTMYECKHM OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY 3I0pPOBBIO U
IPUPOJIHOM CpEXE;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HAaHWH, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMUYCCKHIA 3JIEMEHT, aTOM, U30ToII, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJia, MOJIb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTh, 3JICKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJAOPO/IHAS), KPUCTAIIINYECKAs]
pelETKa, TUIIBI XUMUYECKUX PEAKIIUHI, pACTBOP, JIEKTPOJIUTHI, HEATEKTPOIUTHIL,
AIEKTPOJUTHUYECKAST JUCCOLMAIUs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpUs
AJIEKTPOJIMTHYECKON Auccoluannu, nepuoguyecku 3akon 1. Y. Menneneesa,
3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUU
IpU XUMHYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMHH,
MUPOBO33PEHYECKUE 3HAHMUS, JIekKAI[MEe B OCHOBE MOHUMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUMN, (haKTOJIOrMYECKUE CBEICHUSI O CBOMCTBAX,
cCOoCTaBe, TMOJYyYeHWH W  OE30MacHOM  HCIOJIb30BAHUU  BAKHEUIIUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSITUH,
YCTaHABJIMBATh UX B3aMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIIME MOHSATHUS IPU
OTNMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsI
coctaBieHuss GOpMya BEHIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHid,
cuctemarnyeckyro HomeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIeCTB (yrapHbId ras, yrieKuciblid ra3, aMMuax,
ranéHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCT, YMEHUW OIpPEACNATh BaJCHTHOCTh U CTEICHb
OKHCJICHHUS] XUMUUYECKUX AJIEMEHTOB B COEIMHEHUSIX Pa3JIMYHOIO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METaJUIMYECKas, BOJIOPOJHAs) B
COCMHEHUSX, TUMN KPUCTALTMYECKOM pEmIETKH KOHKPETHOIO BeIIeCTBa



(aToMHas1, MOJIEKYJIsIpHAsi, MOHHASI, METAILIMYECKAs), XapaKTEP CPEIbl B BOJAHBIX
pPacTBOpaxX HEOPTraHUYECKUX COECTUHEHUN;

c(OpPMHUPOBAHHOCTb yMEHUHI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BEILIECTB MO MX COCTaBYy K ONpPEIEIEHHOMY KIaccCy/TpyIine
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAJLIBI U HEMETAJLIbI, OKCHU/IbI, OCHOBAHMUS,
KHUCIIOTHI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUM PaCKpbIBATh CMBICI MEPHUOJUUYECKOIO 3aKOHA
. WN. MenneneeBa u  JIEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOILYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (QYHKINH;

c(hOpPMUPOBAHHOCTh YMEHHM XapaKTEpPH30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ileproguueckoil cucteMbl
xuMudeckux mementoB J[. V. MenneneeBa, MCHONb3ysl MOHATHA «S-, P-, d-
AJIEKTPOHHBIE  OpOUTANN»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBSACHATH
3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEUHEHUIN
0 nepuogaM U rpymnmam [lepruoauyeckon CUCTEMBI XUMUYECKUX dJIEMEHTOB /1.
H. Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapakTepHu30BaTh (OMHUCHIBATH) 0OIIKE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PA3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETHUECKOW CBA3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(DULIMPOBATh XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKaM (YHCIY U COCTaBy PEarupyroLIUX BEUIECTB, TEMIOBOMY
s deKTy peakiuu, N3MEHEHUIO CTEIICHEH OKHUCIICHHS JIEMEHTOB, 00paTUMOCTH
peaKlMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJISITh YPABHEHUS PEAKIUI pa3IMUHbIX
TUIIOB, TIOJHBIE M COKpAIEHHBIE YPABHEHMsI PEAKIMII HMOHHOIO OOMeHa,
YUHTBIBAsA YCIOBHUS, IPYU KOTOPBIX 3TU PEAKLUU UAYT 1O KOHIIA,;

c(OPMUPOBAHHOCTh YMEHHUI MNPOBOAWTH PEAKIUH, TOATBEPKIAIOIINE
KAueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHMYECKUX BEILECTB, PACIO3HABATH
ONBITHBIM  TYyTEM  HMOHBI, MNPHUCYTCTBYIOIIME B  BOAHBIX  PAcTBOpPax
HEOPraHWYECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUW pACKPhIBATh CYLIHOCTb OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUHUA TOCPEJACTBOM COCTABIEHUS 3JEKTPOHHOIO
OanaHca ATUX PEaKIINii;

c(hOPMHUPOBAHHOCT,  YMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMHUYECKON peaklud OT pasiuuHbiX (AKTOPOB; XapakTep CMEILIECHUsS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3AEHCTBUA (TPUHIUI
Jle lllaTenne);



c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHUMHUYECKHUE MPOLECCHI,
JeXKallre B OCHOBE MPOMBIIUIEHHOTO MMOJIYYEHUsI CEpHOM KUCIOThI, aMMHaKa, a
TaKk)ke C(POPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHUCICHHS C HCIOJIB30BaHUEM
MOHATHUSL «MaccOBas J10JIs1 BEECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI I'a30B
IPU XUMUYECKUX PEAKIIUSIX, MACChI BEIIECTBA UM 00BEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCEe WM 0O0BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3(PdeKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MACChI
BEILECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

chOpPMUPOBAHHOCTh ~ yMEHHMM  COOMIOAATh  MpaBuUjiia  MOJIb30BAHUSA
XUMHUYECKON TOoCyZ0i U JabopaTOpHBIM OOOpYyJIOBaHUEM, a TaKKe IpaBuia
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH 1O BBINOIHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIIEPUMEHT (pa3JI0KEHUE NMEPOKCUIA BOJIOPOA B IPUCYTCTBUM KaTalIn3aTopa,
ONpENEIECHUE Cpelpl PAcCTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO
UHIMKATOPa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOU pEeaKIIiH,
peaklMy HOHHOTO 0OMEHa, KaYEeCTBEHHBIE PEaKLUU Ha Ccyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
temaM «Metamel» U «HemeTtannbsl») B COOTBETCTBUU C MpaBUIIaMH TEXHUKHU
Oe3omacHOCTM Ipu  OOpalleHMH C  BellecTBaMU M JaOOpaTOpPHBIM
0o0Opy/I0BaHUEM, MPEACTABIATH PE3yJbTaThl XUMUYECKOTO 3KCIEpUMEHTa B
dopmMe 3amucu ypaBHEHUU COOTBETCTBYIOLIMX pPEakuuid U (OpMyIUpPOBATH
BBIBO/Ibl HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHYECKH AaHAJU3UPOBATH XMMHUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMyl0 H3 pa3HbIX HCTOYHHKOB (CpeICTBa MacCOBOM
KOMMYHUKaI, HTepHET U ApyTHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COOMIOJATh TpaBWJia  DKOJOTUYECKHU
LEJIECO00PA3HOTr0 MOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEIAX
COXPaHEHUsS CBOETrO 370POBbS M OKpPYXKarOLIEHd MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA HAa JKUBBIE OPIraHU3MBbl ONPEICIEHHBIX BEIECTB,
noHuMas cmbica mokazarenss [IJIK, mosicHATh Ha mpuMepax CHoCOObI
YMEHBIIEHUS U TPEIOTBpAIICHHUS] MX BPEIHOTO BO3JAEHCTBUS HA OPraHu3M
YEJIOBEKa;

U1 00YyYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUI;



JJIA CICIBIX U CJ'Ia6OBI/II[$IH_[I/IX 06yqafomnxc;1: YMCHHC HCIIOJb30BATh

penbedHO-TOUCUHYI0 cucTeMy 0003HaueHut JI. bpaiiis s 3anmicu XuMHYeCcKuX
dbopmyi.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
e DJIEeKTPOHHbIE
I /;1 Tema ypoka KosnunuyecrBo uudposbie
4acos o0pa3oBaTe/IbHbIE
pecypchl
1 [Ipenmer OpraHN4eCcKOu XHUMHH, eé 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
5 Teopust cTpoeHHs] OPraHUYECKUX COEAUHEHUH 1
A. M. bytiepoBa, e€ OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue 0 KJaccu(uKkanuu
3 opraHumyeckux  BemecTB. HomenkiaTtypa 1
(cucremaTnueckasl) 1 TpUBUAJIbHbIE HA3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJKaHbl: cocras U CTpOCHHUE, 1
TOMOJIOTHUECKUN psifl
5 MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTEIIN 1
JIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTuiaeH MW OponWwiIeH —  [pocTeiIne 1
IIPEJICTABUTENIN AJIKEHOB
8 [Tpaktuueckas pabora Ne 1. «Ilomyuenue 1
ATHJIEHA U U3yUYEHHUE €T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u metTunOyraaueH-
9 1,3. IlosmyuyeHue CHHTETHMYECKOrO Kaydyka U 1
PpEe3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTpPOEHMS,
10 TOMOJIOTHYECKHI psa. Auetuien  — 1
MPOCTEUIINN MPEJICTABUTEIb AIKUHOB
11 Bpruncnenuss mo ypaBHEHHMIO XHUMHYECKOU 1
peakuuu
12 ApeHbl: O€H301 M TOIyosl. TOKCHYHOCTB 1
apeHoB
13 I'enernueckas CBSI3b YIJIIEBOIOPOAOB, 1
MPHUHAJISKAIINX K Pa3IMYHBbIM KJlaccam
[IpuponHble  HWCTOYHUKHA  YTJIIEBOJOPOJIOB:
14 IPUPOJIHBII T'a3 U MOMYyTHbIE HE(TIHbIE Ta3bl, 1

He(Th U MPOIYKTHI €€ epepaboTKu



IIpuponHble  UCTOYHHUKH  YIJIIEBOAOPOJIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHbIC HEQTIHBIC Ta3bl,
HEe()Th U MPOJIYKTHI €€ TiepepaboTKu

16 KoHnTponbsHas pabota o pazneny
«YT1eBO0POIbI»

17 [IpenenpHBIC OAHOATOMHBIE CITUPTHI: METAHOI
u 3TaHos. BogopoaHas cBsi3b

18 MHoroaromMHbie CHUPTHI: STUJICHIVIMKOIL U
TIIALEPUH

19 ®denom: CTPOCHHE MOJICKYIIbL, buznueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaerupl: Gpopmanbaerua u aneTaabIeru.
AnieToH

21 OMHOOCHOBHBIE — MpeNeNbHbIE KapOOHOBBIE
KHUCIIOTHI: MypaBbUHAs M YKCyCHasI

22 [IpakTuueckas paz60Ta No 2. «CsoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

23 CreapuHOBass M OJICMHOBAas KHCIOTHI, Kak
MIPEJICTABUTEIIN BBICIIUX KAPOOHOBBIX KHCIIOT

24 Mpbuia kak COJIH BBICIINX KapOOHOBBIX KUCJIOT,
UX MololIee eHCTBIE
Cnoxuple  3dupsl  Kak  MOPOU3BOJHBIC

25 KapOOHOBBIX KHCJIOT. [HIPONHM3 CIOKHBIX
3¢hupoB

26 Kupsr: THIPOJIU3, IPUMEHEHHUE,
OuoJsiornuecKasi pojb >KHPOB
YrneBonst: COCTaB, KJIacCU(pUKaLUS.

27 Baxneiiimiie = mpencTaBUTENH:  TIIIOKO3a,
bpykTo3a, caxaposa

28 Kpaxman u memmono3a Kak MpUPOIHBIC
TTOJIUMEPHI
KonTtponbHas paboTta o pazneny

29 «Kucnopoaconepxkariue OpraHUYECKHe
COCITMHEHUS)

30 AMUWHBI: METHJIAMUH U aHWJIHH
AMHHOKHUCIIOTHI Kak am(poTepHbIC

31 OpraHUYEeCKHe COEIMHEHMUS, ux
ouosiornueckoe 3HaueHue. [lenTuapt

32 Benku xak mpupoaHbIe BBICOKOMOJICKYJIIPHBIC
COETMHEHUS

33 OcHOBHBIE TTOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHoBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCITMHCHHM.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA
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11 KJIACC

n/n

Tema ypoka

XUMHUYECKUN 3JeMEHT. ATOM. OJEKTpOHHas
KOH(UTypalus aToMOB

KoanuectBo
4acoB

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[Iepnonnueckuii 3akoH u [lepuoguyeckas cucrema
xumuueckux aemeHToB J[. M. MengeneeBa, ux
CBSI3b C COBPEMEHHOM TEOPUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMUYECKHX DJIEMCHTOB M HX COCIWHCHHH IIO
rpyIaM U rnepuoaam. 3Ha4eHHE EePHUOINYECKOTO
3aKOHa U CHUCTEMbl XMMHUYECKUX 3yeMeHToB [[.H.
MenieneeBa B pa3BUTHH HAYKH

Crpoenue BeniecTBa. XUMUYECKas CBSI3b, €€ BUJIBL;
MEXaHU3MbI O6pa3OBaHI/I$[ KOBAJICHTHOM CBS3H.
Bopopoanas cBsi3b

BanenTtHoCTb. DIEKTPOOTPUIIATENIEHOCTD.
Crenens okucieHus. BemecTBa MOJIEKYyJIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTue o mucnepcHbIX cucreMax. VcTuHHBIE N
KOJUIOMJIHbIE pacTBOpBL. MaccoBast 10JIs BELECTBA
B PacTBOpE

Knaccudukanus u HOMEHKJIaTypa
HEOpPraHMYeCcKuX coeluHeHui. ['eHeTHueckas
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3IMUHBIX
KJIaCCOB

Knaccudpukamuss  XUMHUECKMX  peakuuii B
HEOPraHMYECKON M OpraHn4yecKol XUMHUH. 3aKOH
COXPAHEHHUs MACChl BEIIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] DHEPTUH IPU XUMUYECKUX PEAKIIHIX

10

Ckopocts  peakuuu. OOpaTuMmble  peaklUu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. « BnusiHue pa3nudHbIx
(akTOpPOB HAa CKOPOCTh XUMUUYECKON pEeaKLIUm»




11

3HeKTpOHI/ITI/I‘-IeCKa$I Jucconuanus. IlousiTue o
BoZlopoaHOM ToKa3arteine (PH) pactBopa. Peakiiuu
WOHHOTO oOOMeHa. [WaAponu3 opraHuveckux u
HEOPraHMYECKUX BEIICCTB

12

13

14

OKHUCITUTETBHO-BOCCTAHOBUTEIILHEBIE pEaKuuH.
[TonsiTHe 00 3MEKTPOIM3E PACIIaBOB U PACTBOPOB
coien

KonTponbnas padota no pazaeny «Teopernyeckue
OCHOBBI XUMUU

Meramibl, ux mnosnoxenue B Ilepuoanueckoit
CHUCTEME  XUMHUYecKux odjemeHtoB J[. H.
MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue Gpu3nIecKrue CBOMCTBA METAIIOB

15

CnnaBel MeTaJJIOB.  ODJEKTPOXUMMUYECKUN  psf
HanpsHKEHUH METaljIoB

16

17

18

XUMHYECKHE CBOICTBA BaKHEUININX METAIOB
(HaTpuii, KaJWi, KaJbLUA, MarHui, aIFOMUHUN) U
HUX COeIUHEHUN

XUMHUYECKUE CBOMCTBA Xpoma, MeId M HuX
COCIMHEHUN
XUMHYEeCKHEe CBOMCTBA IIMHKA, JKejle3a M HX
COCIMHEHUN

19

20

21

[Ipaktuueckass pabora Ne 2. "PemeHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 Teme «MeTtamibi»"
Hemeramibl, ux mnosnoxenue B llepmoamueckoi
cucreMe  xumuyeckux  anemeHto . U
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nyecKue CBOMCTBA HEMETAIJIOB. AJIJIOTPONUS
HEMETAJUIOB (Ha TpUMEpE KHCIOpOJa, Cephl,
docopa u yriaepoaa)

22

XHWMHUYECKHE CBOWCTBA TaJlOT€HOB, CEpPbl M HX
COeTMHEHNN

23

24

XuMuueckue cBoicTBa azora, (ochopa u ux
COeTMHEHNN

XUMHUUYECKUE CBOMCTBA YIJIEPOJA, KPEMHHUS U UX
COEeIMHEHUN

25

[IpuMmeHeHre Ba)XKHEHIIMX HEMETAUIOB M HX
COEeTMHEHNN

26

O0001eHre U cUCTEMATH3alUsd 3HAHUU [0 TEME
«Hemetamnbry. BbIUHCIEHHS 10  ypaBHEHHAM




XMMHYECKUX PEAKUMMA U TEPMOXUMHYECKHUE
pacuérsl

[Ipaktuueckass pabora Ne 3. «Pemenue

27 AKCTIIEPUMEHTAIBHBIX 3amay o TEME 1
"HemeTamns"y»

08 Kontponbaas pabota mo temaM «MeTamib» M 1
«HemeTamien)

29 Heopranwueckne # OpraHMYECKHE KHUCIOTHI 1
Heopranudeckue u opraHnuecKre OCHOBAHUS
AMdOTEpHbIC HEOPraHWYEeCKHEe W OpPTaHHYCCKUC

30 COCUHEHMS. I'enernueckas CBSI3b 1
HEOPTaHMYECKUX M OPTaHNYECKHUX BEIICCTB
Pomp xumMum B 00€CIEYEHHH DKOJIOTMYECKOIA,

31 SHEPreTHYECKOM ¥  THUIIEBOM  0E€30IacHOCTH, 1
Pa3BUTUN MEIUIIMHBI
[IpencraBnennss 06 oOUIMX HAYYHBIX MPHHIUIAX

32 MPOMBIIIJICHHOTO HONy4YeHUs BaXHEHIIINX 1
BEILIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB

34 XHUMHS U 3J0POBbE YECIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




