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COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE N0JI05keHUs. CTPYKTYypHBIE (POPMYJIBI
OpraHuM4eckux BemecTB. [omornorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenne o kinaccU(pUKAIMM OpraHuyeckux BemecTB. HomeHnknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME € 00pa3uaMy OpPraHMYEeCKMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHue, 0OOyTIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM psAd. MeraH u dTaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUECKHME M XUMHUYECKHME CBOMICTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusa nojaumepusauuu). [lomyyeHue CHUHTETHUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKHUE U
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUs, TUIpaTaliH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHs U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSA U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIINH
«Heptp» u  «VYroiap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XUMHYECKOM peakuumu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4eckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI W 3TAaHOJ CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKOIb W  IJIMIEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3NYECKUE W XHUMHYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHN, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaLUK), TOJIyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHI KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [mroko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3WYECKUE U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPHUPOJIE, NMPUMEHEHHUE,
ononornyeckas poiib. PotocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, Ka4e€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOJIOM),
POBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (maccbl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeauHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benkun kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBpaLLEHUil:
HaOII0/IEHNE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeJIKOB Mpu
HarpeBaHUM, IBETHHIC PEAaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpallECHUIl:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHbBIX MOHATHM, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKHUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MTOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpelesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproanyeckoid cuCTeMbl
xuMuaueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOUN TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsh W TOJISIpHAs, MOHHAs, MeTajutndeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJEKYJISPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU. Homenknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss  XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPaHEHHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausiHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJIOB. AJUIOTPOINUS HEMETAUIOB (Ha MpUMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TajoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusznyeckne cBoricTBa MeTauioB. CIuiaBel METaJLIOB.
DNEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHJA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMacchl BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEILIECTB UMEET PUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEed
HEOpPraHUYeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBISAETCA Y€pe3 UCIOIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS MIPOMBIIICHHOCTb, HaHOTEXHOJIOTUHU.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITIPOTPAMMBI 110 XMMHMM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYArOMIMMHCS MPOTPaMM CPETHEro OOIIEeTro
o0pa3zoBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM M MpeAMETHbIM). HaydHo-mMeTonMyeckod OCHOBOM uisl pa3pabOTKU
IUTAHUPYEMBIX PE3YJIBTATOB OCBOEHUS MPOrPAMM CpPEIHEro oOmero oOpa3oBaHUsl SBISETCA CUCTEMHO-AESITEIbHOCTHBIN
HOJXOJ.

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpPE JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUsD» Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus BBIACIECHBI CIEIYIOIUE COCTABIISIIOLIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUICKON TpaKJaHCKOM HWJAEHTUYHOCTHU — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEAEIICHNUIO;

HaJIMYUE MOTUBALMU K O0yUYEHHUIO;

LEJICHAIIPaBICHHOE PA3BUTUE BHYTPEHHUX YOECK/IEHUN TUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX
TpaauLuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThCS B CBOEU JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, IPUCYIIMMHU LEIOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh LIETU U CTPOUTH )KU3HEHHBIE TIIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XHMHs» JOCTUTaloTCsl B €IUHCTBE Y4E€OHOM M BOCHUTATEIbHOU
JESITEIBHOCTH B COOTBETCTBUU C TYMaHHUCTHUYECKUMHU, COLMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IEHHOCTSAMH W
ujeallaMl POCCUICKOIO TPaKJaHCKOro 0OIlecTBa, MPUHSATHIMA B OOIIECTBE HOPMaMU W MpaBUJIaMH TOBEACHMS,
CIOCOOCTBYIOLIMMU MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOUTUXCS.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MpPEAMETa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH OMNBITA [MO3HABATEIBHON U
MPaKTUYECKOHN ACSTEIbHOCTH 00yYaroUIuXCsl MO pean3alyuy IPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPAaBOMOPSIKY;



IPEJCTaBICHNS O COLMAIBHBIX HOPMAaX U MPaBUIIAX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKON JEATEIBHOCTH IPU CO3/1aHUU YYEOHBIX NPOEKTOB, PEUICHUHM YUYEOHBIX U
[IO3HABATEJIbHBIX 33]1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX MPU aHATU3E Pa3IUIHBIX
BUJIOB Y4EOHOU JIEATEIBbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOT'O OTHOIIIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEUYECTBEHHON XUMUMY;

YBaXEHUS K MPOLECCY TBOPUYECTBA B O0JIACTH TEOPHM M MPAKTHUYECKOTO MPUMEHEHUSI XMMUHU, OCO3HAHMS TOTO, YTO
JNOCTH)KEHHMSI HAyKW €CThb pe3yibTaT JUIMTENIbHBIX HAOMIOJCHUM, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSIHHOTO TPY/la YUYEHBIX U MPAKTUKOB;

UHTEpeca W I[03HABaTEIbHBIX MOTHMBOB B MOJYYEHUM U MOCIEAYIOLUIEM aHanu3e HHGPOpMalMu O MEpeIoBbIX
JOCTHKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHbIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3UIMI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 310pOBOr0 M 0e30MacHOro odpasa >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJII0/IeHUsT TIpaBUJI O€30MacHOro OOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOW W3HM U B TPYJIOBOM
NEesATEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU IMPaBUJ HWHIUBHUIYAJIbHOTO M KOJUIEKTUBHOIO O€30MaCHOTrO TMOBEJIEHUS B CHUTYyallUsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJEH;

OCO3HAaHUS TIOCTEACTBUNA U HEMPUATHUS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMS:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJE3HOM,
TBOPYECKOU U IPYTUX BUAAX JEATEIIBHOCTH;

YCTAaHOBKU HA aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUYECKHUX 3aJlay COLMAJIbHON HANpaBJIIEHHOCTH (B paMKaX CBOEIrO
KJIacca, IIKOJIbI );

UHTEpeca K MPAaKTHYECKOMY H3YYCHHIO MpodeccHil pa3indyHOro pojia, B TOM YHKCJIE Ha OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUI IO XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBHYyaJbHOW TpaeKTopuu oOpa3oBaHus, Oyayuied mnpodeccun u
peanu3aury cOOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 1€JIECO00PAa3HOr0 OTHOIIEHUSI K MPUPOE, KAK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHUMAaHUs I100aIbHOrO0 XapakTepa SKOJOTHMYECKHUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOILIECCOB Ha COCTOSHUE
MPUPOJHON U COLIMATBHON CPEIbL;

OCO3HaHUS HEOOXOJIMMOCTH MCIIONb30BAHMS JOCTHXKEHUH XUMHUM JJi1 pEIHIeHHs BOINPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIB30BaHNS;

AKTUBHOTO HEINPHUATUS JIEUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOAHOM CpEAE, YMEHHUS NPOTHO3UPOBATH
HEOJIaronpusITHbIE SKOJIOTMYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATh UX;

HaJIMYMs Pa3BUTOTO SKOJOTUYECKOTO MBILIUICHUS, IKOJIOTHYECKON KyJIbTYpPhI, OMbITa ACSTEIbHOCTA 3KOJIOTHUECKON
HaIPaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAJILHOW MPaKTHUKE,
CIOCOOHOCTH ¥l YMEHHUS aKTUBHO MPOTUBOCTOSTH UJICOJIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHOU
MPaKTUKH;

NOHMMAaHUA CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHHMA €€ poiii B (POPMUPOBAHUHU PAIMOHATBHOTO HAYYHOTO
MBILUICHNSI, CO3/IaHUHU LEJIOCTHOTO MPEACTABICHUA 00 OKPYXKAIOUIEM MHUpE KaK O €IMHCTBE MPUPOJbI M YEIOBEKa, B
MO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEHN U pelieHuH MpoOJieM COXPaHEHUs MPUPOTHOTO PABHOBECHS;



yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH [JISI COBPEMEHHOM IMBWJIM3AIMK: B €€ T'yMaHHCTHYECKOMH
HAIPAaBICHHOCTH W Ba)KHOH POJIM B CO3JaHMHM HOBOM 0a3bl MAaTePHAILHON KYJIbTYPhI, PEIICHUH TI00AIBHBIX IMPOOIIeM
YCTOHYMBOIO Pa3BUTHS YEJIOBEUSCTBA — CHIPHEBOM, DHEPreTHUYCCKOM, IMHUINEBOM M SKOJOTHYECKOH Oe30MacHOCTH, B
pPa3BUTUU MEIUIMHBI, 00CCIICYCHHH YCIIOBUI YCIEIIHOTO TPyJa W IKOJOTHICCKH KOM(POPTHOW KHM3HU KaXKJIOTO HJIcHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOH TI'DaMOTHOCTH: IOHHMAaHHUS CYIIHOCTH METOOB IMO3HAHHUSA, HUCIOJIb3YEMBIX B €CTCCTBCHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS I aHaIM3a M OOBSICHCHHMS SIBIICHHH OKPYIKAIOIIEro MUpa H
NPOUCXOASAIINX B HEM H3MCHCHMH, YMEHHUS JejaTh OOOCHOBAHHBIC 3aKJIIOUYCHHsS Ha OCHOBE HAay4YHBIX (DAaKTOB U
UMEIOIIUXCS JAHHBIX C SN0 MMOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIOIb30BaTh XUMUYCCKUE 3HAHUS JIUIS PEIICHHS MPOOJIEM B PealIbHBIX KH3HCHHBIX
CUTYaIHsIX;

HMHTEpeca K O3HAHUIO U UCCIICA0BATEIIbCKOM ISATCILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPBIBHOMY 00pa30BaHHMIO U CaMOOOPa30BaHMIO, K AKTUBHOMY IOJTYYCHHIO HOBBIX
3HAHUH TI0 XMMHH B COOTBETCTBUH C )KU3HEHHBIMH IMMOTPEOHOCTSIMHU;

WHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax mpodheccnoHanbHOM NesATeIbHOCTH.
METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHs yUeOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPEAHEro o0mero oopa3oBaHUs
BKJIFOYAIOT:

3HauUMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE — (MEXKIPEIMETHBIC)
oOllleHayYHbIe TIOHSTHS, OTPAXAIOIIME IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpAa M CHEIU(PUKY METOAOB IO3HAHMS,
UCITOJIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIISCCTBO, DHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIA (HaKT,
TIPUHITUII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOIIOICHHIE, N3MEPECHHE, SKCTICPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC yueOHBbIC IehCcTBUS (TIO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), 00ECIICUYHBAIOIINE
dbopmupoBanre (PyHKIIMOHATEHON TPAMOTHOCTH U COIMAIBHON KOMITETEHIIUHA 00YJarONuXCs;

CIIOCOOHOCTh OOYYaIOIMIUXCS HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS U
yYHHUBEpCaJbHbIC yueOHbIE ICUCTBUS B TO3HABATEIBHON U COITMAILHON MPAKTHKE.



MeranpenMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABAaTEIBHBIMHU,
KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSMH.

OBJ1ajieHNe YHHBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMU A€ CTBUSIMM:

1) 0a3oBble JJOrHYecKHre AeCTBUS:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaTM3UPOBATH IPOOIEMY, BCECTOPOHHE € paccMaTpUBaTh;

ONpEeAesATh 1N JACSATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTAThI
JEATEIIBHOCTH C MOCTABICHHBIMU LETISIMH;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUUECKOTO MBINUICHUS — BBIICIATh XapaKTEpPHbIE MPU3HAKU
MOHSATUM U YCTAHABJIMBATH HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHUS I OOBSICHEHUS OTIEIbHBIX
(aKTOB U ABJICHHIA;

BBIOMPATHh OCHOBAHUS U KPUTEPHUH JIJIsl KJIACCU(DUKAIIMY BEIIECTB U XUMUYECKUX PEaKITHil;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, MO AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUHS B pACCMAaTPUBAEMBIX SIBJICHUAX, (DOPMYITUPOBATH BHIBOJIBI U 3aKTFOUEHUS,

MPUMEHSTH B MPOIECCe TO3HAHUS, UCTIOIb3YEMbIE B XUMUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEoOpa30BhIBATh
MOJICJIbHBIE TIPEACTABICHUS] — XUMHUYECKUN 3HAK (CHMBOJ) DJIEMEHTA, XUMUYecKas (popMyia, YPaBHEHHE XWMHUUYECKOU
peakiuy — TMpU PEHICHUH Y4eOHBIX IMO3HABATEIBHBIX W MPAKTUYECKUX 3a/1ad, MPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC
MpEeACTaBIICHUSI U1 BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOT'O MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUM;

dbopMmynupoBaTh IEAM U 3a7a4d  WCCIEAOBAHMS, HCIOJB30BAaTh TIOCTABJICHHBIE M  CAMOCTOSITEIIBHO
chopMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBHI I GOPMUPOBAHUS TUIIOTE3HI 10 TTPOBEPKE
MPABUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HABbIKAMU  CaMOCTOSITCJIbHOTO  TUTAHUPOBAHUS U MPOBEACHUS  YYCHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHsI HAOMIOMAaTh 3a XOJOM TIPOIECCa, CaMOCTOSTENIHHO IPOTHO3UPOBATH €ro PE3yJNbTar,
dbopmynrpoBaTh 00OOIIEHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH pE3YyJIhTATOB WCCIEAOBAaHUS, COCTABISTH
000CHOBaHHBIN OTUET O MPOJIETIAHHON padoTe;



npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEeIOBATEILCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUS NMPAKTUYECKUX 3aj]ad, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HHGMOpManuu (Hay4HO-NONYJISIpHAs JIUTEpaTypa XHWMHYECKOIO
coliepaHusl, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3IHUYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUYHBOCTS;

dbopMyIHpPOBATH 3aIIPOCHl U MPUMEHSATh Pa3IMYHbIE METObI IIPU MOUCKE U 0TOOpe MH(MOPMALIMK, HEOOXOUMON 1JIs
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOTO TUIIA;

NpUOOpETaTh OMBIT MCMHOJIB30BaHUSI MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANIbHYIO (DopMmy mpencTaBieHuss uHbopMauu (CxeMbl, rpaduku, JUarpaMmbl,
TaOJHILIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM fA3BIK B KAayeCTBE CpPEJACTBA NpH paboTe C XUMUYECKOHM HHPOpMalUEn: MPUMEHSThH
MeXIpeaMeTHbIE ((PU3NUeCKre U MAaTeMaTUUeCKHUE) 3HAKU U CUMBOJIBI, (DOPMYITbI, a00OpEeBUATYPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCY>KIAaeMOl TeMbl B XOJ€ AMalora W/WIM JHUCKYCCHM, BBICKA3bIBATh WJIEH,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTENBHO BBIITOJHEHMS PETIOKEHHON 3a1a4H;

BBICTYIIaTh C NPE3CHTAIMEN pPe3yJbTaTOB IO3HABATEIBHON MESITEIbHOCTH, MOJYYEHHBIX CaMOCTOATEIbHO WU
COBMECTHO CO CBEPCTHUKAMU IPH BBINOJIHEHUH XUMHUYECKOTO HKCIEPUMEHTa, MPAKTHUECKONH padOThl MO MCCIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peau3alli yueOHOTO MpoeKTa U (POPMYIUPOBATh BHIBOABI MO pe3yJbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUN MMyTEM COrJIacoBaHMs MO3UIUHI B X0/1€ 00CYKIeHHUSI 1 OOMEHAa MHEHUSMH.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMH:

CaMOCTOATEIBHO TUIAHUPOBATh U OCYIIECTBISATH CBOKO MO3HABATEIbHYIO AESATENBHOCTD, ONIPEAEsia €€ LeJU U 3a/1a4H,
KOHTPOJUPOBATh U MO Mepe HEOOXOIWMOCTH KOPPEKTUPOBAThH MpEjIaraeMbplii aJTOPUTM JCHCTBHMA TMPHU BBHITOTHCHHUH



y4eOHBIX U HCCIEIOBATENIbCKUX 3aad, BbIOMpaTh Haubosee d(PPEKTUBHBIA CIMOCOO UX pEHICHUS C YY4ETOM MOTyUEHHUS
HOBBIX 3HAHHMM O BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;
OCYHIIECTBIISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMHUsh» OTPa)KaroT:

c()OPMHPOBAHHOCTh MPEJCTABICHUN O XMMHYECKOW COCTABISIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, POJIU
XUMUM B TIO3HAHUU SBJICHUN MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYpPbl JUYHOCTH, €€ (DYHKIMOHATHLHON
I'PaMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO U IIPUPOJHOM CpELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOPasi BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATUSA (XUMUYECKUHN 3IEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aTroMa, MOJEKYJa, BaJ€HTHOCTb, D3JIEKTPOOTPULATEIBHOCTh, XHMHUYECKasi CBS3b,
CTpyKkTypHasi (popmyna (pa3BEpHyTasi U COKpallléHHAs), MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA OOBEM, YIJIEPOJHBIN CKEJNET,
GbyHKIHMOHATBHAS TPYyNIa, PaauKail, U30MEepUs, H30MEPhl, TOMOJOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPOI U
a30TcojepxKallue COeIUHEHHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (T€OpHUsi CTpPOCHUSI oOpraHuueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XHMHH; MHPOBO33PECHUECKME 3HAHHMS, JEXKalMe B OCHOBE NOHUMAaHHUS
MPUYUHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBICHHM, (haKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH U
0€30MacHOM HCTIOIb30BAaHUH BOXKHEUIIINX OPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHM BBISIBJIATh XapaKTepHbIC TMPU3HAKA TOHSATHN, YCTAHABIMBATH WX B3aWMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIME MOHSATUSA IPU ONUCAHUM COCTaBa, CTPOCHHUS M MPEBPALICHUN OpPraHUYECKUX
COCJIMHCHMI;

c(hOpPMHUPOBAHHOCTh YMEHHH HWCIOIb30BaTh XUMUYECKYIO CHMBOJUKY JUII COCTaBJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaMIEHHOW) (OPMYJT OpPraHMYECKHUX BEIICCTB W YPABHCHHM XWMHUYECKHX PEaKIIHUH,



U3TOTaBIMBATh MOJIEIM MOJIEKYJI OpPraHWYECKUX BEHIECTB JJIsl WILTIOCTPALMM MX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATh MPUHAJICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIECTB MO UX COCTABY U
CTPOCHHIO K OINpEeAeaEHHOMY KIIacCy/TpyIie COeTUHEHHUH (YriIeBOJOPOMAbI, KHUCIOPOA U a30TCOAEpKAIINE COCTUHEHMUS,
BBICOKOMOJICKYJISIPHBIC COCIWHCHMSI), JaBaTh WM Ha3BaHUs 1o cuctematudeckoil Homenkimarype (IUPAC), a Ttaxxke
NPUBOJUTH TPUBHAJIbHBIE HA3BAaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH, dTHUICHIJINKOIb,
IJUMUEpUH, (QeHos, (opManbAerui, aleTalbIeru], MypaBbUHAas KHUCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBas KHCJIOTA,
CTeapuHOBas KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, HEJUII0JI03a, TJIUIIHH);

c(OpPMHPOBAHHOCTh YMEHHS ONPEIEHATh BUIbl XMMUYECKOU CBSI3M B OPraHUYECKHX COEAMHEHUSIX (OAMHAPHBIE U
KpaTHBIE);

c(pOpMUPOBAHHOCTb YMEHUSI IPUMEHSATH TOJI0KEHUS TEOPUH CTPOEHUSI OpraHnyeckux Bemects A. M. Bytieposa s
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BELLIECTB;

c(OpPMHPOBAHHOCTh YMEHUIN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA THUITMYHBIX
IpeICTaBUTENCH PAa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, STaH, dTHIIEH, IPONWICH, alleTuieH, OyTanuen-1,3,
MeTwi0yTaaueH-1,3, OeH30J1, MeTaHOJ, A3TAHOJ], ATUJIEHIJUKOJb, TIUIEpUH, (PEeHON, aleTanbAerui, MypaBbUHAs H
YKCYCHasl KHMCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUI0I03a, aMUHOYKCYCHAsl KUCJIO0Ta), WLIIOCTPUPOBATh T€HETHUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO ChIpbs (HEPTh, MPUPOIHBIN T'a3, yroib),
CIoCcOObI UX NEPepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BBHIYMCICHUS MO XMMHUYECKHM ypaBHEHHUSM (Macchl, 00bEéMa, KOJINYECTBA
UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB
WJIM IPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUNA 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMS, UCIIOJIb3yEeMbIX
B XMMUHU IPHU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUHN (HAOIIO/IEHHE, U3MEpPEHUEe, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XWMHUYECKHE 3HAHUSA I NPUHATUS PEIICHH B KOHKPETHBIX >KM3HEHHBIX CUTYyalUsX,
CBSA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;



chOpPMHPOBAHHOCT, YMEHUW COONIOJATh IMpaBUja IMOJb30BAHUA XMMHYECKOM TOCYIO0M U JabopaTOpHBIM
o0opyIOBaHMEM, a TaKXe MpaBuUiia OOpAaIllEHUS C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH TO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBIMIOHITH XUMHUYECKUN IKCIIEPUMEHT (IIPEBPAIICHHS] OPTaHUYECKUX
BEIIECTB MMPU HATPEBAHUH, TIOJyUYECHUE dTUIICHA U U3YYCHHE €TO CBOMCTB, KAUECTBEHHBIC PEAKIINA OPTAaHUYECKHUX BEIIECTB,
JeHaTypalus OeJIKOB MPU HAarpeBaHMH, I[BETHHIE PEaKIMU OEJIKOB) B COOTBETCTBUM C IIPaBUIaMU TEXHUKH 0€30MaCHOCTH
npu oOpamieHHMH C BEHIECTBAMHU M JIaOOpAaTOPHBIM OOOpPYAOBAHHEM, TPEJCTABIATh PE3yiIbTaThl XHUMHUYECKOTO
IKCIIEpUMEHTa B ()OpPME 3alMHMCH YPAaBHEHHH COOTBETCTBYIOIIHMX peakmuii ¥ (HOpMyIMpoBaTh BBHIBOALI HAa OCHOBE JITHX
pe3yIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATh XUMUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYH W3 Pa3HBIX
MCTOYHUKOB (CpeICTBA MAacCOBOM uH(popManuu, UHTEpHET U IpYyTuX);

c(hOpMHPOBAHHOCTh YMEHUHN COOJI0/IaTh MpaBUiia HKOJIOTHYECKHU 1EJIECO00pa3HOT0 MOBEACHUS B OBITY U TPYJIOBOM
NEATETLHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBbS W OKPYKAIOIICH NPUPOMHOW Cpeabl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI Ha )KMBBIC OPTAHU3MBI ONPEACIEHHBIX OPraHUICCKUX BEIIECTB, TOHMMAas cMbIc nmoka3arens [1IK, moscHATh
Ha IPUMEPax CoCOObl YMEHBIIECHHUS U TTPEIOTBPAIICHHUS UX BPEHOTO BO3/IEHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUIsT OOy4YaroIIMXCAd C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHME TPUMEHATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBIICHU;

JUISL CTIETIBIX M CIIA0O0BUISAIIUMX 00YyYaIOIMMUXCsl: YMEHHUE UCI0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHui JI.
Bbpaitns nis 3anucu XuMuueckux Gopmyl.

11 KJIACC

[IpeameTHBIC PE3yNbTaThl OCBOCHHS Kypca «O01masi 1 HeopraHudecKasi XuMHUsD) OTPaXKakoT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUIN: 0 XMMHUYECKON COCTABIISIFOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIU
XUMHUU B TIO3HAHUU SIBJICHUW MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYphl JIMYHOCTU, €€ (PYHKIIMOHAIHHOU
I'PAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTUYECKUX 3a7a4 M IKOJOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;



BJIQ/ICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIOYAET: OCHOBOIIOJIAralolIie MOHATUS (XUMUYECKUHN 3JIEMEHT,
aToMm, W30TOM, S-, P-, O- SJIEKTpOHHBIE OPOUTATM AaTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIH O0BEM, BaJICHTHOCTH,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBAJIECHTHAs, MOHHAsI, METALIMYECKAsl, BOJIOPOIHAA),
KpUCTAJUIMYECKasl PEIIETKA, TUIBI XUMHUYECKUX PEaKLHd, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI, INEKTPOIUTHUECKAS
JUCCOLIMAIINS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON pEaKIMH, XUMHUYECKOE PaBHOBECUE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOJUTHUECKON JUccouanum, nepuoandyeckuit 3akox /. 1. MenneneeBa, 3ak0H COXpaHEHHUSI MACChI
BEILECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS SHEPTUU NPHU XMMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKUN
A3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAUIUE B OCHOBE MOHUMAHMS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEACHMS O CBOMCTBAX, COCTaBE, MOJYYEHUU U O€30MMACHOM HCHOJB30BAHMM Ba)KHEHIINX
HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHHUM BBIABIATh XapaKTEpHbIE MPU3HAKU TOHATUM, YCTaHABIMBATh HX B3aUMOCBS3b,
UCITI0JIB30BaTh COOTBETCTBYIOLIME ITOHATHUS IIPU ONUCAHUHA HEOPTaHWYECKHUX BELIECTB U UX NPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHUH HCIHOJIb30BaTh XHUMHUYECKYI0 CHUMBOJUKY JUIsl COCTaBJIEHHS (OpPMYyJ BEIIECTB U
ypaBHEHUN XMMHUYECKUX peakiuii, cuctemarndeckyro HomeHknaTypy (IUPAC) u TpuBuanbHbIE Ha3BaHUS OTAEITHHBIX
HEOPTraHWYECKNUX BEIIECTB (yrapHbIM ra3, yIJIEKHCIbIA ra3, aMMHak, raméHas W3BECTb, HErall€Has W3BECTb, IUTHEBAs
cojzia, TUPUT | JIpyTHue);

C()OPMUPOBAHHOCTh YMEHHMH OMNpEAENsATh BAJICHTHOCTb W CTENEHb OKHUCIECHHUS XHUMHUYECKUX OJJIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBs3U (KOBaJEeHTHas, MOHHAs, METajuIMYecKas, BOJOPOJHAas) B
COCIMHEHMSIX, THUIl KPUCTAIUIMYECKOM pemETKH KOHKPETHOrOo BellecTBa (aTOMHas, MOJEKYJspHasi, HWOHHas,
MeTaJUInYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHU;

c()OPMUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAMJICHKHOCTh HEOPraHMYECKHX BEIIECTB IO HUX COCTaBy K
onpeneaéHHOMY KJaccy/TpyIie COeIuHEHUM (MpOCThIe BEIIECTBA — METaIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAHMSI,
KHUCIJIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PACKpPbIBATh CMBICI mepuoanydeckoro 3akoHa JI. . MenneneeBa u AeMOHCTPUPOBATh
€ro CUCTEMAaTU3UPYIOIIYI0, OOBbSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XUMHUYECKHX »3JIeMEeHTOB 14
nepuonoB [lepuomnueckoid cucteMbl xummdeckux anmementoB J[. M. MenneneeBa, HCIONb3ys MOHATUS «S-, P-, d-



JJIEKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH WM3MEHEHMS CBOMCTB XMMHUYECKUX
3JIEMEHTOB M MX COEIMHEHUN MO mnepuojgaM M rpynmnaMm llepuonnueckoil cuctemsl xumuueckux siaemeHToB J[. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA HEOPTaHUYECKUX
BEILECTB pA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHME TE€HETHUECKOW CBSI3M MEXIYy HEOPTaHWUYECKUMHU
BELIECTBAMU C IOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLINX XUMHUUECKHUX PEaKIIUIA;

c(OpPMUPOBAHHOCTb YMEHUS KJIACCUPUIUPOBATH XUMUUECKUE PEAKIIUU M0 Pa3IMYHbIM IpU3HaKaM (YUCITY U COCTaBy
pearupyromux BEUIECTB, TEIUNIOBOMY 3(P(EKTy peaklMH, U3MEHEHUIO CTENEHEW OKHUCIEHHS 3JIEMEHTOB, O0OpaTHUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHUW COCTaBIIATh YPAaBHEHMS PEAKUMA pPA3IUYHBIX THUIOB, IOJHBIE M COKpAll€HHbIE
YPaBHEHUS peakil HFOHHOr0 0OMEHA, yUYUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUN UIYT JO KOHLA;

C()OPMUPOBAHHOCTh YMEHUM MPOBOAMTH PpEAKLMH, MOATBEPXKIAIOIINE KAaYECTBEHHBIM COCTAaB Pa3IMYHbIX
HEOPTraHWYECKUX BEIECTB, pACIO3HABaTh OMNBITHBIM IYTEM HMOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEIIECTB;

C()OPMUPOBAHHOCTh YMEHHI PacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKiuii;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHUMOCTh CKOPOCTH XMMMUYECKOH pPEaKIMH OT pa3iMuHBbIX (HaKTOPOB;
XapaKTep CMEIEHNUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTBus (nmpunuui Jle [arense);

c(hOpPMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh XHWMHUYECKHE IMPOLIECCHI, JIEKAIIME B OCHOBE MPOMBIIIJIEHHOTO
MOJTyYEHUs] CEPHOM KUCIIOTHI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MPEJCTaBICHUN 00 OOLIMX HAyYHBIX NPUHLMUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOICTBA;

c(OpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCIEHUS C HCIOJB30BAHUEM MOHITHS «MaccoBas JOJis BELIECTBA B
pacTBope», 00bEMHBIX OTHOIIEHHM ra30B MPU XUMUYECKUX PEAKIUAX, MACChI BEIIECTBA WIIM 00bEMA Ia30B IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJIHOTO M3 YYACTBYIOIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3(pdexTa peakinuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, IPEBPALLIEHUSI U COXPAHEHUS SHEPTUU;



chOpPMHPOBAHHOCT, YMEHUW COONIOJATh IMpaBUja IMOJb30BAHUA XMMHYECKOM TOCYIO0M U JabopaTOpHBIM
o0opyOBaHMEM, a TaKXe MpaBUiia OOpaIlleHUS C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH IO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBHITIOJHATh XUMHUYCCKHN OSKCIEPUMEHT (pa3joKeHHE TEePOKCHIIA
BOJIOpPOZia B TPUCYTCTBUHM KaTajJu3aTopa, OIMpEACIIEHHE CPEAbl PAacCTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE pPa3IUYHBIX (PAKTOPOB Ha CKOPOCTb XHMMHUYECKOM peakiuu, peaklud HOHHOIO0 OOMEHa,
KaueCTBEHHbIC PEAKIIMU Ha CyNb(dar-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUSI, PEIICHUE IKCIIEPUMEHTAIBHBIX
3amad o teMaMm «MeTamie» u «HeMeTamie»y) B COOTBETCTBUH € TIpaBUJIAMHU TEXHHKH O€30TIACHOCTH MPHU OOpAICHHUH C
BEIIECTBAMH M J1aOOpaTOPHBIM 000PYI0BAaHUEM, MPEACTABIATh PE3YIBTATHl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3aInich
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U (POPMYITHUPOBATH BHIBOIBI HA OCHOBE ITHX PE3Y/IhTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 MH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHKAIUU, IHTEPHET U IpYyTruXx);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUIa SKOJOTHUECKH 11eTIECO00pPa3HOTO TOBENEHUSI B OBITY U TPYAOBOM
NEATETLHOCTH B IICNIIX COXPAHEHWS CBOETO 3J0POBbS W OKPYXKAIOIIEH NPUPOTHON Cpenbl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBUSI Ha )KMBBIC OPTraHU3MbI ONPEACIIEHHBIX BEIIEeCTB, MOHUMas cMbich rokazatesns [1/IK, moscHsaTs Ha mpumepax
CrocoObl YMEHBIIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3ICUCTBUS HA OPTaHU3M YEJIOBEKA,;

JUIsi OOy4YaloIIMXCAd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE TPUMEHATHh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO/[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUISL CTICTIBIX M CITA0O0BUISAIIUNX 00YYaIOIMMNXCsl: YMEHHUE UCII0JIb30BaTh PelIbe(PHO-TOUCUHYIO CUCTeMY 0003HaueHuit JI.
bpains IS 3aIMUCH XUMUYECKUX dbopmy.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne nudpoBbie
/i Tema ypoka Beero Kourpoabnble IIpakTuyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypes:
1 [Ipenmer oprann4eckoi Xumuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoOeHUS OPraHUYECKUX
2 coenquHeHuil A. M. bytiepoBa, €€ OCHOBHbIE 1
MI0JIOXKEHHUS
[TpencraBienue o Ki1accupuKaum
3 OpraHMueckux Bemects. HomeHnknarypa 1
(cucremaTHyecKasi) U TPUBHAJIbHBIE
Ha3BaHUS OPraHUYECKHX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
5 MeraH 1 3TaH — npocTenIne 1
IIPEJICTAaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHUJEH U NPOIUIIEH — MPOCTENIINeE 1
IIPEJICTAaBUTENIN AIIKEHOB
3 [TpakTrueckas paborta Ne 1. «Ilonydyenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. Ilonyderue 1

CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTMUECKUH psii. AUETHIIEH —
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUYECKOM
peaxkuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIieBOJOPO/IOB,
NPUHAIISKANINX K Pa3THYHBIM KJIaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 HOPUPOHBIM ra3 v MOMyTHbIE HEPTIHbBIE ra3bl,
He(Tb U MPOIYKTHI €€ epepadoTKu

16 KontponbHas padoTa mo pazaeny
«YTIIeBOIOPOABD)

17 [TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BosopoiHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: TUIEHTITUKOIb U
TJIMLEPUH

19 ®DeHout: CTPOCHUE MOJIEKYJTBI, (PU3NUYECKHE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

20 Anpreruasl: GopManbIETHI U alleTaIbJeTUI.
AneToH

21 OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHAst

22 [TpakTrueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOW KHCIIOTBI»

CTeapI/IHOBaSI n OJICMHOBAas KMCJIOTHhI, KaK

23 NPEICTaBUTEINN BBICIINX KAPOOHOBBIX KUCIOT

24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHE
CrnoxHnble 3(QUpPBI KaK TPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢upoB

26 JKupbl: ruaponn3, IpUMEHEeHHE,
OHoJIOTNYecKast PoJib KUPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIS.

27 Baxwuelinme npencTaBuTeNu: II0K03a,
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a Kak npupoaHbIe
TTOJTUMEPHI
KonTponbnas pabota mo paszueny

29 «Kucnopoacoaepxaiine opraHuuecKue
COETUHEHUS

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHUCIOTH KaK aMm(pOTepHbIS

31 OpPTaHWYECKHUE COCTUHEHUS, HX
Oouosornueckoe 3HaueHue. [lenTumap

39 benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH

34 OCHOBHBIEC METOJIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COG,Z[HHGHHfl.




‘ ‘ HJ‘IaCTMaCCBI, Kay‘l}IKI/I, BOJIOKHA ‘
\ OBIEE KOJIMYECTBO YACOB I10 IIPOTPAMME \ 34



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas
crucTemMa XMMu4ecKkux anemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHX DJIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneena B
Pa3BUTHH HAyKU

Crpoenue BemniecTBa. XMMHUUYECKast CBA3b, €€
BUbBI; MEXaHU3MbI 06p330BaHI/I$I KOBaﬂeHTHOfI
cBs3u. BogopoaHas cBsizb

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsTHe O AUCTIEPCHBIX cUcTeMax. VICTHHHBIE

Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILECTBA B pacTBOPE




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUYECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. «Bousiaue

pa3INyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas auccormanus. [lonstue o
BOZIOpOAHOM ToKa3zatene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponu3
OpPraHMYECKUX M HEOPTaHMUECKUX BEIIECTB

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTre 006 371€KTpoIM3€e paciiaBoB U
pacTBOPOB coJie

13

14

KonTponpHas pabdora no pazaeny
«Teopetnyeckre OCHOBBI XUMUW)

Mertaibl, ux nojgoxenue B [leproauueckoit
cUcTeMe XUMHUecKuX anemMenToB [1. 1.
MeHzeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01ue PU3NIECKHe CBOMCTBA
METaJIIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

15 HaIPSHKEHUN METaJIOB
XnUMHYecKre CBOMCTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpuWid, KAJIWH, KaJIbIIUA, MarHuu,
ATIOMHUHHI ) U UX COCTMHECHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COCIUHCHHI

18 XUMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[TpakTueckas paborta Ne 2. "Pemienue

19 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTamiei»"
Hewmerannsl, ux nonoxxenue B [leprnonnueckon

20 CHCTEME XUMHYECCKHUX deMeHToB J]. W.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®du3nyeckue CBONCTBA HEMETAIIIIOB.

21 AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCIIOPO/Ia, cepbl, hocdopa u yriaeposa)

99 XHUMHYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COeTMHEHNN

93 XuMHYecKue CBOMCTBA a30Ta, pochopa u ux
COE€IUHEHHI

24 XHUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHUS U
AX COeINHEHUH

o5 [IpuMeHeHne BaxXHENIIMX HEMETAIJIOB U UX
COEeTMHEHNN

26 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110

Tteme «Hemeraniael». Beruncnenus mo




YPaBHEHHUSAM XMMHYECKHUX PEaKLUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padora Ne 3. «Pemenue

27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeramnsl"»
KonTtponbHast padora no Temam «MeTauibi» U

28 «Hewmeramnbiy/Beepoccuiickas mpoBepodHas 1
pabora

29 Heoprannydeckue u opraHn4ecKue KUCIOTHI. 1
Heopranndeckue u opraHndeckue OCHOBAHUS
AmdoTepHbIe HEOpPraHUYECKUe U

30 opraHuyeckue coequHeHus. [ 'eHeTnueckast 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEIIECTB
Posib xuMuu B o6ecrieueHnn 3K0JIOTHYECKO,

31 SHEPreTUYeCKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 IIPUHIIAIIAX [IPOMBILIUIEHHOTO IOIY4YEHHUS 1
BO)XHEUIIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MaTEPHAJIOB

34 X¥MHUS U 30pOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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