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COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHn4YecKOM XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYECKUX BelecTB. ['omMonorus, wu3omepus. XuUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W MX NPEBPALICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJIEHUE M OINHCaHUE
JEMOHCTPAlMOHHBIX OMNBITOB MO IPEBPALICHUIO OPraHUYECKUX BEIIECTB MPH
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKMH psa. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amMenieHus] U TOPEHUsl), HAXOXKJIEHHWE B MPUPOJE, MOJyuYeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue Hu
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumererue. TOKCUIHOCTb apEeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IUMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTaIUTHYECKHil), mnuposm3. I[IpomayKrsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHHUE C 00pa3liaMu TIaCTMACC, KaydyKoB U pe3uHbl, Kosuekuuu «Hedtby»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

PacuérHrbie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHONI M 3TaHOJ: CTPOCHHUE,
¢u3nueckue M XMUMHYECKHE CBOMCTBA (peakUWH C AKTUBHBIMU METAJLJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
bu3nuecKkue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth peHona. [Ipumenenue denona.

Anpaerunpl U kemouwvl. DoOpMaNbIAETHl, AalETAIBIETHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyYEHUE U IPUMEHEHUE.

OHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAs
KHUCJIOTBI: CTPOEHUE, (PU3nUecKre U XMMUYEeCKUe CBOMCTBA (CBOMCTBA, 00IIMeE /ISt
KJ1acca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIeHCTBUE.

Crnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYraeBoawsl: coctaB, Kiaaccuukamus — yriieBoAoB  (MOHO-, JU- U
nonucaxapupl). '0Ko3a — mpocTelmmii MOHOCaXapwI: 0OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucieHne aMMHuadHBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®otocunre3. PpykTo3a KaKk HU30MEpP TIIOKO3HI.

Kpaxman u 1enmtono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTANBHBIE METOAbl H3YYCHHs BEIIECTB M HX MPEBpAIllCHUI:
npoBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcusmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3zaumopeicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WJIM MPOAYKTa PEaKIUH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHnYeCcKue coequHeHUs . PU3ndeckue u
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha mpuMepe riuuuHa). buonormueckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallleHuil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEAKIIUU OEITKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpallECHUi:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMACC,
Kay4dyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBS3€M PU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATUW, TaK W TIOHATUHU, SBISIONIMXCS CUCTEMHBIMHU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHAIN3, CUHTE3, KiacCH(UKALUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dwuszuka: Martepusi, DJHEPrus, Macca, aroM, OJJIGKTPOH, MOJIEKYIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OWOJIOTHMYECKH AaKTUBHBIC BeriecTBa (OCIKH, YTIJICBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIC, TOIUIHBO,
pPECYpCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpeiesieHrs AJIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M [leproanyeckoil CUCTEMBI
xuMuueckux asneMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbI XWMHYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[lonatne o aucnepcHbIX cucrtemax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HEeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss — XMMHYECKHMX — peaknuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakunu. XUMHYECKOEe paBHOBecue. DAKTOPbI, BIUAKOIINE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutuyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HX NPEBpALCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pPEaAKLIUMNY.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEILIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSUHEHHUI ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucreMe XUMHYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmume ¢guzndeckue cBoicTBa MeTaioB. CIUlaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00pAaTOPHBIX OMBITOB (B3aMMOJCICTBHE THAPOKCHA ATIOMHHHUS C PACTBOpaAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuétel mMacchl BemiecTBa WM 00ObEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OAHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEpUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuabl JJs 3JEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKHUE M MUHEPAIbHBIC
yaoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToOB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpeaMETHBIX  CBS3ed TpW  uU3ydyeHUH oOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: Hay4YHbIM (DaKT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, JKocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHU S ITPOT'PAMMBI T10 XMMHWU
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
oOy4YaromuMHUCs TporpaMM CpeAaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HayuHo-MeTonuueckol OCHOBOM st
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI MPOrPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW TIpakKTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUW JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIHMKI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIuXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.



JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpEeAMETa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITa IO3HABATENILHOM M TMPAKTUYECKON J1€ITeNbHOCTH
oOy4Jaronuxcs Mo peaju3aiuy NPUHATHIX B 00IEeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TaHUH YUSOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU JI€SITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOKEHHUSI K TIPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKECHHUS HAyKU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HaBaTeIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIEAYIONIEM aHa3e
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 3J0poBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coONI0/IeHUsT TIpaBui O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl I[EHHOCTH TPaBWI HHAUBUIAYAIHBHOTO W  KOJUJIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;



OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTHU B  y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW APYrHMX BHJAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTUYECKUX 3ajad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPaKTUUYEeCKOMY M3Y4YEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUIN TI0 XUMHUMU;

YBaXEHHUS K TPYAY, JIOIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIC, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HH HA 3€MIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENOPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH  OKPYKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
OTbITa NEATEeIIbHOCTH AKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poid B
dbopMHUpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJTHOTO PAaBHOBECHS,



yOexkAEHHOCTH B OCOOOH 3HAYUMOCTH XUMHM JUISI COBPEMEHHOMU
IUBUIM3ALMN: B €€ TYMaHUCTHYECKOIN HAlIPaBJIEHHOCTH U BaXKHOM POJIU B CO3/1aHUU
HOBOM 0a3bl MaTepUaJbHOM KyJIbTYpbl, pEUIEHUH TIJ00alIbHBIX MpOoOJIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM METUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAHMSI CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIEro MUpa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LENbIO MTOJIYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble S (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHS, OTPakKaIOUue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeOU(PHKYy METOJOB TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHNe, HAOIIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaIbHBIC YUcOHBIC NelcTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COIIMATLHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeagMeTHbIE PEe3yiabTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.



OBaanenue YHHMBEPCAIbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOrH4YecKne JeicTBUSI:

CaMOCTOSITENIFHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOJeMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIEC MPU3HAKWA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHHS OTAETBHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHMS M KPUTEPUH Ul KJIacCU(PUKAMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B pPaccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKast popMyria, ypaBHEHUE XUMUYECKOM peakiuu
— IIpU pPEIICHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTHUUECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIE MOJIEIbHBIEC MPEACTABICHUS AJI BBISBICHHUS XaPAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IO3HAHUS BELIECTB M XUMHUYECKHUX
peaKkuui;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCIIOJIb30BATh MOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMs HAaOMIOAATh 32 XOJA0M
npolecca, CaMOCTOSATEIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaThH
0000IIeHHS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeN0BATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY



MOMCKY METO/IOB PEILIEHUs MPAKTUUECKHUX 3aa4, IPUMEHEHUIO Pa3TUYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HAy4HO-
MOMYJIsIpHAsT JIUTEpPATypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIC TIOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYHBOCT;

(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpMaMK, HEOOXOMUMOW [T BBIMOJTHCHUS YYEOHBIX  3amad
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMaNBbHYIO  (GOpMy  TIpeICTaBIICHUS
uHdopmaluu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
uHdopMaIue: MPUMEHATh MEXIpeIMeTHbIEe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JTUCKYCCHUHW,  BBICKA3bIBaThb  WaACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TMPE/I0KEHHOM 3a1a4H;

BBICTYNIAaTh C MpE3CHTAIMel pe3yJbTaTOB IO3HABATEIHHOU ACSTEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO0 UCCIIEAOBAaHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, pealn3alud y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXK/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEATEILHOCTh, ONpenelsas e¢ Ieau W 3aJadyd, KOHTPOJIHMPOBATH W IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJITOPUTM JCUCTBUN TPHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM TMOJIydeHHs HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOCH JCATEIHPHOCTH HA OCHOBE CaMOaHaIHM3a 1
CaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KaPTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUU TPUPOJIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAILHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHIeHUs] MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIIMe TMOHATHS (XUMUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpalllEHHAsA), MOJb, MOJISpHAs
Macca, MOJISIPHBIN 00BbEM, YIIIEPOHBIN CKEIET, PYHKIIMOHANIbHAS TPpYIINa, paguKal,
W30MEPUSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCoJIepKalllMe COEIUHEHHUSA, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHUSI); TEOPUM U 3aKOHBI (TEOopusi CTPOCHUS
opranudeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOLIUE TMOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUM XHUMHYECKUX PEaKIUH,
M3TOTaBJIMBATh MOJIETH MOJIEKYJl OPTraHUYECKUX BEIIECTB JJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoit Homenknarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTAEJBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, AalleTHIICH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopManbaeru, areTaibIAerua, MypaBbUHAs



KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCTIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

chOpPMHUPOBAHHOCTh, YMEHHS OINPEACNSITh BHAbl XHUMHYECKOW CBSI3UM B
OpPTaHUYECKUX COSAUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bBytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaanen-1,3,
MeTu0yTaaueH-1,3, 0eH301, METaHOJI, 3TAHOJ, STUIICHTJIMKOIIb, TJIULEPUH, (HEHOI,
aleTanbIeTU, MypaBbUHAsl U YKCYCHAsl KUCIIOTBI, TJII0K03a, KpaxmaJl, IeJITi0J103a,
aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMH COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIMH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
PUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WIIU IMPOJYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, N3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pElIeHUuN B
KOHKPETHBIX JKW3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs: C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBpAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHHH, MTOTYUCHUE
ATWICHA U M3YYECHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eIKOB MPH HarpEeBaHWH, [IBETHBIC PEAKIMK OCIIKOB) B COOTBETCTBUN
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMH M
Ja00paTOpHBIM  000pyJOBaHUEM, TMIPEACTABIATh PE3yJbTaThl XUMHYECKOTO



JKCIIEpUMEHTa B (OpME 3alHuCH ypPaBHEHUN COOTBETCTBYIOLIUX pEAKIHUA U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHET U ApyTrHx);

chOpPMHPOBAHHOCT, ~ YMEHMH  COONIIOJATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JIE€ATENBHOCTH B IEJAX
COXPAHEHHsI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM CpEelbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObI
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA,

JUIs O0y4YaroIuXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBECHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHATBLHOU
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHYCCKUX 3a7a4 M AKOJOTHUCCKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U IMIPUPOJTHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI DJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHCJICHUS, XUMUYECKasi CBSA3b
(KoBajIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiieTka,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKME 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH H



CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCTIOJIb30BAHUN BAXKHEHIIINX HEOPTraHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

chOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUH XHUMHUYECKHUX  PEaKIIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIHHBIX
HEOPTaHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIPEACNIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUIT
KPUCTAUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJSpHas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCHIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
W. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, O0BSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHS] CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COEJUHEHMI MO MepuojaM u
rpynmam [lepuoandeckoi cucTemsl XuMuyeckux 3jieMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXK]Y HEOPraHWYECKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvx BeEIIECTB, TEIJIOBOMY
addekTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);



c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pa3IHUUHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, TIPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHM  PACKPBIBATh  CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaThb XUMUYECKHE IIPOLECCHI,
JIekKaIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIIMUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHHI Ia30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BEIIECTBA WM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce MM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MPaBUJIA MTOJIb30BaAHUS XUMUYECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
HKCIEPUMEHT (Pa3JIoKEeHHE MEepPOKCHIa BOAOPOAa B MPUCYTCTBUM KaTalu3aropa,
ONpPENENEHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
temam «Metaiub»y U «HeMetamne») B COOTBETCTBHM C MMPaBHIAMHU TEXHHKHU
06e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOIO HKCIEpUMEHTa B (QopMe 3alucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POpMYIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yabTaTOB;



C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIK, UHTEpHET U IpyTrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 370pPOBbsl M OKPYKAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OIIaCHOCTh BO3/ICHCTBUS HA JKUBbIE OpPraHU3MBbI ONPENEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/JIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS |
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ui 00y4arouIMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/m Kourpoubnble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPTraHUYECKOH XUMUM
[TpenmMeT opraHu4ecKo XUMUH.
11 Teopus cTpOCHUST OpraHUICCKUX 3 https://resh.edu.ru/subject/29/10/
coenquHeHuii A. M. Byrieposa
Wroro mo pazneny 3
Pazjnen 2. YrieBoaopoabl
[IpenenbHbBIE YIIEBOAOPOIBI —
2.1 et yr AOPOA 2 https://resh.edu.ru/subject/29/10/
AJKaHbI
HenpenenbHble yriaeBoaopoabl:
2.2 pedl yr HOPOAL 6 1 https://resh.edu.ru/subject/29/10/
QIKEHBI, AJIKA/INCHBI, ATKUHBI
2.3 ApoMaTn4ecKue yriieBoA0pOIbl 2 https://resh.edu.ru/subject/29/10/
IIpupogHbie HCTOYHUKH
2.4 PHpOA 3 1 https://resh.edu.ru/subject/29/10/
YTIICBOIOPOIOB U UX MepepadboTka
Hroro no paszneny 13
Paznen 3. Kuciaopoacoaep:kamue opraHu4ecKue coeTuHeHHus
3.1 Cnuptel. Genon 3 https://resh.edu.ru/subject/29/10/
Anpaeruanl. KapOOHOBBIE KUCTOTHI.
3.2 eI P 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1 https://resh.edu.ru/subject/29/10/




Uroro no pazneny

13

Pa3znen 4. A3oTcoaepxamye OpraHudecKue coeIuHeHust

4.1

AMUHBI. AMUHOKHUCIIOTEL. beku

Hroro no pazneny

3
3

https://resh.edu.ru/subject/29/10/

Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna

https://resh.edu.ru/subject/29/10/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://resh.edu.ru/subject/29/10/




11 KJIACC

KoaudecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Konrpoubnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoanueckuit
I1
1.1 SAKOM H HICpHOITHECKAd CHeTeMa 3 https://resh.edu.ru/subject/29/11/
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
Ctpoenue BemniecTBa. MHOrooopasue .
1.2 4 https://resh.edu.ru/subject/29/11/
BEILECTB
1.3 XUMHYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/29/11/
Wroro no pazneny 13 https://resh.edu.ru/subject/29/11/
Pasnen 2. Heoprannueckasi xumMusi
2.1 MerTanisl 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hemeramie: 9 1 1 https://resh.edu.ru/subject/29/11/
C
2.3 BA3H HEOPTaHHccix 1 2 https://resh.edu.ru/subject/29/11/
OpraHUYECKUX BEUIECTB
Hroro no pazneny 17 https://resh.edu.ru/subject/29/11/
Paznea 3. Xumnd u :Knu3HbL
3.1 XUMUS U )KA3HD 4 https://resh.edu.ru/subject/29/11/
Uroro no pazaeny 4
OBHIEE KOJIMYECTBO YACOB I10 34 2 3 https://resh.edu.ru/subject/29/11/
[TPOTPAMME
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