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COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TTo10)keHHsI. CTpyKTypHBIE (hOPMYJIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorus, wu30oMepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJICKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeTraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AlIETHIICH
— MPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHe. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTU4YeCKuil), mnuposn3. IIpoaykTsi
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME ¢ O00pa3laMu IUIaCTMAcC, KAaydyyKOB W PE3HMHbI, KOJUIEKIUHU
«Heptp» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeETaHON U 3TaHOJ: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHUE), NpUMEHEHHE. BoJOpoJHbIE CBA3M MEXKIY
MoOJIEKyJIaMu ciUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakllds Ha MHOI0aTOMHble cnupThbl). [leficTBue Ha
opranu3M yesnoBeka. [[pumeHeHne rauiuepruia u STUIICHTIIUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHUMHUYECKHE CBOWCTBA.
TokcuuHocTh Genona. [Ipumenenue genona.

Anpnerunbl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTHL. MypaBbpHHAs W
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla KaKk COJIM BBICIITUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['ngponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- ©
nosmcaxapuabl). ['r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOJACWCTBHE C
ruapokcugom Mmenu(Il), okucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
HAOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypauus OIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONh30BAaHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHATHUN, TaK W TOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYUHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJlu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUO0OB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsA3b. BaeHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJSIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX  peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC B cliadbie d5ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux 3ineMentoB Jl. U.
MeHneneeBay, U3y4eHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHUEM IOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

O6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
DKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJYy4YEHHUS Ba)KHEHIIIMX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEpUAIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHSIT W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOTO HCIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyYEHUM  OOmed
HEOPraHUYECKOM XMMMM B 11 Kilacce OCyIIEeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKkaius, IMepUOJUIHOCTb, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA
[TPOI'PAMMBI 10 XM
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJaIMMHUCI TPOTpaMM CcpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHUs SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHwMsI BBIJICTICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTHA U CAMOOIIPEEITIEHUIO;

HaJIM4KMe MOTUBALIMK K O0YUEHHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTHUUYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOyYaroUuXxcsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYLUIMMU LEJIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBHUTH
LETU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOECHUS MpEeAMETa «XHUMUS» IJOCTUTAKOTCA B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
T'YMAHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU I[EHHOCTAMHU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TpaBWJIaMH  TIOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IpOIECCaM
CaMOIIO3HAHUsA, CaMOpPA3BUTUS W HPABCTBEHHOTO CTAHOBJIIEHUS JIMYHOCTHU
00yJarImMXxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUA MpeaMera «XUMUsS»  OTpakaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEIILHON M MPAKTUYECKOU JAEsITeNbHOCTU
oOyyJaroumxcs 1o peajiv3aliy OPpUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEMH,
YBaXEHUS K 3aKOHY U [IPABONOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHUKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpele, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAlOUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYyJIbTYpbl, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peaklMy — TMPU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aJ1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(OpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3alui yI4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHM Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4YETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.



IHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

[IpenmeTHbie pe3ynapTaThl OCBOEHUsI Kypca «OpraHuueckas XUMH»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHMHM B TIO3HAHUM SIBJICHUUN
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATaloIue TMOHATHA (XUMHYECKHH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIA O0O0BEM, YTIIEPOJIHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyUYEHUU WU
0€30M1acHOM HCIOJIb30BAaHUU Ba)XKHEWIINX OPraHUYECKHUX BEUIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS
COCTaBJICHUS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTABIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpymnme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCTMHEHUS, BBICOKOMOJEKYJISIDHBIE COCAMHEHMsI), aBaTb UM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPOINUJIECH, AalleTHJICH,



ATWJICHTJINKONb, THNEPUH, (HEeHoN, (HOopManbIeTH, aleTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTA, OJIEMHOBAsS KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OpPMHUPOBAHHOCTh YMEHHUS OINpPENesATh BHIbI XUMHUYECKOW CBSI3H B
OpPTaHMYECKUX COSAMHECHMSIX (OJMHAPHBIC U KpaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

cOpPMUPOBAHHOCTh ~ YMEHHH  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
duznyecKkne W XUMHYECKHE CBONCTBA THUIWYHBIX MPEACTABUTENCH pa3IHMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, arleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TIUIEpUH, (EHON, aleTalbIerul, MypaBblHasI U YKCYCHash KHCJIOTHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsI KHCIIOTa), WJUTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMUYECKHX PEaKIHil C
WCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIICBOJIOPOTHOTO
ChIpbsi  (He(Th, NPHUPOJAHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKu U
MPAaKTHYECKOEe MPUMEHEHHUE TIPOTYKTOB MepepabOTKy;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS IO XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO W3 HUCXOMHBIX
BEIIECTB MJIU MPOJTYKTOB PEAKIIUHN);

c(OpMHUPOBAHHOCTh YMEHHWH BIAJACTh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHHU TPU HU3yYCHHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHWS [JIsl TPUHATHS pEIICHWA B
KOHKPETHBIX KU3HEHHBIX CHUTYyallWsIX, CBSI3aHHBIX C BEHIECTBAMH U WX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCYJIO W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaKXKe MpaBuia OOpaImieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMHU IO BBITOJHEHHUIO Ja0OpaTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIOMHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAaHUH, MOTyUICHHE
THJIEHA ¥ W3yYeHHUE ero CBOWCTB, KAaYCCTBCHHBIC PEAKIMH OPraHUuYECKUX
BEIIECTB, JACHATypalus OCKOB NpH HArpeBaHWU, LBETHHIC PEakiuu OEIKOB) B
COOTBETCTBUMU C TMpaBWIAMH TEXHUKH OE30MacHOCTH TMpH OOpaleHUuH ¢
BEIIECTBAMH M JAOOPATOPHBIM O0OPYJOBAaHUEM, TIPEICTABIATH PE3yIbTaThI



XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpECTBA MAacCOBOMU
uHopmaruu, UuTepHeT u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IIENISIX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKpYKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MoHUMas cMbica nokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SBJICHUU
npupoAbl, B  (POPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIfe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30Toml, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJJTMYECKas, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TANBl ~XUMHWYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHUs
NIEKTPOJIMTHYECKON JaucconManuu, nepuoauyeckud 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN $3BIK XHUMUH,



MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUEe B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHX SIBIICHUU, (hAaKTOJIOTUYECKUE CBEICHUS O CBOWMCTBAX,
COCTaBe, MOJIy4YeHUHU U 0€30IMaCHOM MCTOJb30BAaHNHN BOKHEUIIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATHS HPU
ONMCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
cocTaBieHus (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHASI U3BECTh, TUTHEBAS CO/lA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, META/NINYECKasi, BOJIOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAUTMYECKON PElIETKH KOHKPETHOTO BEIlleCTBA (aTOMHAs, MOJEKYJIApHas,
MOHHAs, METAJJINYECKas), XapaKTep Cpe/ibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKUX
COCTUHCHM;

c(hOpMUPOBAHHOCTD YMEHHU YCTaHaBJIMBATh NPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBY K OMNPEACIEHHOMY KJacCy/TpyIIe
COeMHEHUN (IIPOCThIE BELIECTBA — METAJJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
W. MenneneeBa 1 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh DJIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CUCTEMBI
xuMuueckux anemeHToB [[. M. MeHnneneeBa, MCHONB3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COEIUHEHHI
1o repuoaaM U rpynnam llepuonnueckon cucrempel XUMUYECKUX 3y1eMeHToB [I. U.
Menaeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIECTBOBAHME T€HETUYECKOW CBS3UM MEX]Yy HEOPraHWYEeCKUMU
BEILIECTBAMH C MOMOILIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTAaBYy pPEArMpyIOIIMX BEHIECTB, TEILIOBOMY



abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OpPaTUMOCTH
pEaKLnH, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATH YPABHEHHS PEAKIHMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh ~YMEHUH  PpACKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkiMu OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[ue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyUYHBIX NPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMax XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJHb30BaHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B peaklUu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MpaBHIla MOIb30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE 3KCHEPUMEHTANbHBIX 33Jad IO
TemaM «MeTamie»y U «HemeTannel») B COOTBETCTBHHM C TpaBWJIAMHU TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu



ypaBHEHUN COOTBETCTBYIOIIUX peaknuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpECTBA MAacCOBOMU
KOMMYHUKaI, MHTepHET U ApyTux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IIENISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAKOWIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3/JICUCTBUS HA HKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [1JIK, mosicHaTe Ha mnpumepax crnocoObl YMEHbBIICHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JJIs. 00y4YaroUUXCsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
OPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBUASIIUX OOY4YaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmy.
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMUMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 MerTamisl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKUX )
' BEILIECTB
Nroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenmeTt opraHnyeckoil XuMuu, e€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHN4YEeCKUX
coeguHennit A. M. bytnepona, eé
OCHOBHBIE MOJIOKEHUS

[Ipencrasnenue o kaaccuukanuu
opranudeckux Beniects. Homenkmarypa
(cucTemaTuveckas) ¥ TpPUBUAIBHBIC
Ha3BaHUS OPraHMYECKUX BEIIECCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpoCTEHIIe
NpCACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJEH U NPONUIEH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padota Ne 1. «Ilomydenue
ATHJIEHA U U3yUYEHUE er0 CBOMCTBY

Ankanuensl. bytaguen-1,3 u
MetunoyTtanuen-1,3. [Momydyenue
CUHTETHYECKOTO KayuyKa U pEe3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Brluncnenus 1o ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnueckas CBA3b yrieBOAOPOAOB,
MIPUHAUISKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

14 MPUPOIHBIN ra3 U MOMyTHBIC He(YTAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOHBIN ra3 U MOMyTHBIE HE(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTIIeBOAOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHble CIUPTHI: ATUICHTIIMKOIIb U
[JIMLIEPUH

19 @deHo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpnerunsl: GopMaNbaeTU U
arneTanpaerua. AeToH

21 OAHOOCHOBHBIE NpeieNibHbIe KapOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasi

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBDY

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
NpeACTABUTCIIN BBICHIUX Kap60HOBBIX
KHUCIIOT

24

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JECHCTBIE

25

CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

26

XKupsr: TUApOIHN3, NIPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

27

VYTrieBoibl: cocTaB, KitacCupUKaIus.
Baxwueliume npencraBuTeNnu: rioKo3a,
¢bpykTo3a, caxapos3a

28

Kpaxman u nenironosa kak NpupoHbie
MOJINMEPBI

29

KonTponpHas pabora mo pazaeny
«Kucnopoacoaeprkariye opraHn4eckue
coeauHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OOm1ast xapaKTEepUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COSAMHECHUN /
Bcepoccuiickas npoBepouHast pabota

31

AMWHBI: METUJIAMHUH W aHUJINH

32

AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
OpraHMYeCcKHe COCTUHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentunapr.
benku kak npupoiHbIe




BBICOKOMOJICKYJISIPHBIC COCIUHCHU A

OCHOBHBIC TTOHSATHS XUMHU

33 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN !
OcHOBHBIE METO/BI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1
[TnacTmacchl, KayqykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTYpaIus aToOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHU4YecKkux 3neMeHToB J]. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
TpyIIiaM U repruoaaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTHHU HAYKH

Crpoenue BeniecTBa. XuMHUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemiecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO
CTpOCHUS

[lonsiTHE O AMCTIEPCHBIX CHUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYeCKuX coeqnHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHUS U IPEBPAICHNS SHEPTUH NIPU
XMMHYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMble peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpoIuTHYEeCKas Aucconuanus. [lonarue
0 BoJIopoHOM Tokasarene (pH) pactBopa.
Peakiiuu nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMUN»

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XMMUYECKUX 3i1emMeHToB /[, .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me Gpu3ndecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUIA) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
«Meramaben"

20

Hewmeranibl, ux mojgoxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyYecKre CBOKMCTBA HEMETAILIOB.
ANnotponus HeMEeTaJUIoB (Ha puUMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHU I

24

XHUMUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U
HUX COCOUHEHUN

25

[IpumeHeHne BaxHEUIINX HEMETAIIOB M UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TteMe «HemeTamey. Beruucienus mo
YPaBHEHUAM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeransi"»

73 KontponbHas padoTa mo temam «MeTauiby )
n «Hemeramibn»

79 Heopranunueckue u opraHnyeckue KuciaoThI. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHuyecKkue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumMun B obecrieueHIH SKOJIOTHIECKOH,

31 SHEPTEeTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIHBI
[Ipeacrasnenus: 06 0OMMUX HAYIHBIX

32 MIPUHLUIIAX IIPOMBIIUIEHHOIO MTOJIyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 X¥UMHSA U 300pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJHM XUMUU B TO3HAHHU
SABIIGHUH TpUpPONbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Bnagenue cucremMol XUMHYECKMX 3HAHUM, KOTOpas BKJKOYACT:
OCHOBOIIOJIaTratoIne MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YTIEPOAHBINH CKeJeT,
GyHKIIMOHANBPHAS ~ TpyMIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAUHEHHs, OMOJIOTMYeCKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKHE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TMOJYyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX U  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABIATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIOIb30BaTh
COOTBETCTBYIOIIME IIOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIOIb30BaTh XMMHUUYECKYIO CHMBOJIHKY
JUISE COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
COokpaméHHor) (opMya OpraHMYECKUX BEUIECTB W  YpaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BEIIECTB JJI1 WUIFOCTPALMHM UX XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeAuHeHWH (YTJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYJISIPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpraHUYEeCKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOEHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oObsicHEHUSA
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CCKUC COCIUHCHU. BbICOKOMOJIGKy.HHpHBIG COCIMHCHU

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENBHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, Ie/UIi0Jo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IeI\/’I
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, areTuieH, OyraaueH-1,3, mermnOyramauen-1,3, OeH307,
METaHOJ, ITAHOJ, 3TUJICHTIUKOIb, TIHIEPUH, (EHON, alleTalbIeru/I,
MypaBbUHAss U YKCyCHas KHCIIOTBHI, ITIIOKO3a, Kpaxmaj, LEeJII0JIO3a,

AMUHOYKCYCHasi KUCIIOTa)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroiib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB HepepaboTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUU (HAONOJEHUE, W3MEpEHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHMUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEIICCTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupOBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJIb30BAHUS
XUMUYECKOH TIOCYZI0ON ¥ J1abOpaTOpHBIM OOOPYJOBAaHHMEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMUA B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMONHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYSHHE er0 CBOWCTB, KAUYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUW,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIAOOPaTOPHBIM
000pyI0BaHUEM; NPEICTABIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCHEpUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX

peaxuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIIECTBA WU
MPOJYKTa peaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUN)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHAYECKYI0 HH(OpMAIHio, MOJTy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nHpopmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOU AESITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYyCTUMON KOHIICHTpAIMH), TMOSCHATH Ha
pUMepax CcrnocoObl YMEHBIIEHHsS W TNPEAOTBpAIlEHUsS WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4€JIOBCKa




11 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOpAas BKJIFOYAET:
OCHOBOIIOJIATAIONIMe  TMOHATUS  (XUMHYECKUH  3JEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,
HMOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEILHOCTh, CTEIEHb
OKHUCJICHHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsE Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemeérka, TUIBl XUMHYECKUX peaklui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W  DHIOTEPMUYECKHE,
peaKkiuu HOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJHTEHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHUCIMTEIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHYECKON pEakKlUH, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SIEKTPOJUTHYECKON nucconuanuu, I[lepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AEATEIbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh yYMEHHUH BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
MOHATHUSL TP ONUCAaHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEUICCTB M MX IPEBPAICHUN; BBIABIATH B3aMMOCBSA3b XMMHYECKHX
3HaHUHI c MIOHATUAMU 51 IIPEACTABICHUAMU IpYTux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Branenue OCHOBHBIMH METOJaMH HAy4YHOT'O IO3HAHUSI BEIIECTB U
XUMHYECKUX sABJIEHUN (HaOmIOqeHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJUIM4ecKasi, BOJIOPOJHAsA) B COCIUHEHUIX, TUI KPUCTAIUIMYECKON
PEMIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJsipHasi, WOHHas,

MeTaJUTHIecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpEAENATh XapakTep Cpellbl B BOIHBIX




pacTBOpax HEOPraHUYECKUX COECAUHEHUN

1.6

ChopMuUpOBaHHOCTh ~ YMEHHSI  KJIACCH(HUIIMPOBATH  XMUMHUYECCKHE
peakuu Mo pa3InYHbBIM MPHU3HAKAM (YHCITy M COCTaBy pearrupyronInx
BEIIECTB, TemoBoMy d((eKkTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKIHH,  y4acTHIO

KaTaJm3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBJSATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUICHHBIE YPAaBHEHUs pPEaKLMUH
MOHHOTO OOMEHA, YYHUTHIBAs YCIOBUS, PH KOTOPBIX ITH PEaKIUH UIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIUU, MMOATBEPIKIAIONINE
KaueCTBEHHBbIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHX  BEILECTB,
pacro3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIIECTB

1.9

CdhopmupoBaHHOCTE YMEHHH PaCKPBIBATh CYIIHOCTH OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peaxkuuit MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaklK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMupOBaHHOCTH ~ yMEHUH  OOBSACHATH  XapakTep CMEIICHUs
XMMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3/EHCTBUS

(mpunnun Jle [larense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCT, YMEHHH packpbiBaTh cMbici [lepuoamdeckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HPYIONIYI0, OOBSCHUTEIBHYIO U  MPOTHOCTUYECKYIO

byHKIII

2.2

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mnepuonos Ilepuonnueckoi
cucTeMbl XxuMmMuueckux dnemeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUSL «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHYECKUX SJIEMEHTOB UM WX COCIWHEHHWH IO MepuojaM M Tpymniam

[Tepuoanueckoit cucremMbl XuMHUecKuX 31aeMeHToB .M. Menneneesa
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CdopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHUYCCKUX BCIHICCTB PA3JIMYHBIX KJIACCOB,

MOATBCPIKIAATH CyHICCTBOBAHUC T€HETUYECKOM CBA3U MCKOAY




HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIPENEIEHHOMY KJIacCy
(rpynme) coenuHeHUM (MPOCTHIE BEIIECTBA — METALIBI U HEMETaJUThI,

OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COITH)

2.5

ChopMupOBaHHOCTb YMEHUH MCIOJB30BaTh XMMUYECKYIO CHUMBOJIUKY
Ui cOCTaBleHHS (OpPMYJT BELIECTB M YpPaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTIEJIBHBIX HEOPraHWMYeCKUX BelEecTB (yrapHblil ras,
YIJIEKUCIBIA ra3, aMMMaK, raméHas W3BECTb, Herali€éHass H3BECTb,

MUTHEBAs COJIa, MTUPUT U JIPyTHE)

2.6

CopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPIKIAATH CyHICCTBOBAHUC reHEeTUYECKOU CBs3H1 MCKOAY
HEOPTaHMYECKUMH  BEIIECTBAMH €  [OMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CopMHUpOBaHHOCTH YMEHUH TUTAHUPOBATHh W BBIOIHATH XUMHUYECKUN
OKCIIEPUMEHT (pa3lIoKeHHE TEPOKCHIA BOJOpPOJa B MPUCYTCTBHU
KaTajau3aTopa, ONpEAeIeHUE CPeAbl PACTBOPOB BEIIECTB C IOMOIIbIO
YHUBEPCAJIBHOTO HWHIMKATOpa, BIUSHUE pa3INYHbIX (AKTOPOB Ha
CKOpPOCTh ~XMMMYECKON peaklHH, peakuud HOHHOTO OOMEeHa,
KayeCTBEHHBIC PEaKLUU Ha Cyib]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«Metamne» u «HemeTaniabsl») B COOTBETCTBUM C MpPaBHJIaMU TEXHUKHU
0e30macHOCTH TPU OOpaIlleHUH C BEIIeCTBAMU H J1aOOpaTOPHBIM
OGOPYI[OBaHI/IGM; MMpEaACTaBJIATh PE3YIbTAThI XUMHUYECKOT'O
SKCIepUMEHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBaTH BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTE yMEHHI COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTopHBIM OO0OpYJOBaHUEM, a TaKKe
npaBujIa OOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIHSIMHU

110 BBIIIOJIHCHHIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS CEpHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIECHUN 00
OOIIMX HAy4YHBIX MPHUHIMIAX M  JKOJOTMYECKHX MpoliemMax

XUMHYCCKOTO IMPOU3BOJACTBA




XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAy4YHOW KapTHUHBl MHUpPA, pOJM XHMHUU B TO3HAHUU
SBIIGHUW TPHUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHOM TIPaMOTHOCTH, HEOOXOAMMOW ISt
pelleHrs TPAKTHYECKUX 3aJad M DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie

32

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHYECKYI0 HH(OpMAIMio, MOIy4aeMyl U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOi KOMMYHUKalUU, ceTb UHTEpHET U Apyrue)

33

CdopmupoBaHHOCTh yMEHMH COOMIOATh TpaBUia SKOJIOTUYECKU
11eJIeCO00pa3HOr0 TMOBEIEHUS B OBITY M TPYJOBOH JAEATEIBHOCTH B
LEJAX COXPAHEHHUsI CBOEro 370pPOBbSI M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
ONpeAeIEHHBIX BEIIECTB, MOHMMAs cMbIc nokaszatens 1K, nmoscHsITh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPEeIOTBPAILECHHS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUM MPOBOJIUTH BBIYHMCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi JOJi BEIIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOLICHHM Ta30B HPH XUMHUYECKUX PEAKIUAX, MAaccChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOUIMX B pPEAKLMU BEILECTB,
TerIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHsI MacChI

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeopeTnyeckne OCHOBBI OPraHUYECKOW XUMHUH

1.1

[IpenmeT oprannueckoil XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHUE B
MOJIyYEHUU HOBBIX BEILIECTB M MaTepHasIoB. Teopusi CTPOCHUS OpraHMYEeCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (DOpMYJIBI OpraHM4ecKuX BemiecTB. ['oMmosorus, u3zomepusi.
XuMHu4uecKasi CBsI3b B OPraHUYECKHX COCIUHEHHSIX — OJMHAPHBIE M KpPaTHbIE

cBs3u. [IpencraBienue o KIacCU(pUKAIIMA OPraHUYECKUX BEIIECTB

1.3

Homenkmnarypa  opraHuueckux  COeAMHEHUM  (cucTeMaTHdeckas) |
TPUBHAIbHBIC HA3BaHUSI BAXKHEHUIIUX MPEICTaBUTENEH KJIaCCOB OpraHUYEeCKUX

BE€IICCTB

YrneBoaopoibl

2.1

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTHMYECKHU psia. MeTtaH W 3TaH —
IpocTeillye MpeACcTaBUTENH aJIKaHOB: (PU3WYECKHEe U XMMHUUYECKHE CBOMCTBA
(peakuM 3aMeIIeHUs M TOPEHHA), HAXOXKJIEHHE B MPUPOJE, MOTy4YCHUE H

IIPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTUYECKUHN psll. DTUIEH U NPONWIEH —
IpocTeillre MpeCTaBUTENHN AJIKEHOB: (PU3NYECKHe U XMMHUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUSA, THUJpAaTAllUM, OKHUCICHUA U

HOJ'II/IMepI/IBaI_[I/II/I), MOJIy4YCHHUC U IPUMCHCHUC
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Ankanuensl: OytaaweH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIINE
XAMHUYECKUE CBOICTBA (peakuust MOJIMMEPU3AIUN ). [Tonyuenue

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psii. ALeTHieH
— MPOCTEHIINI NpeaCTaBUTENb AJKMHOB: COCTaB, CTpOeHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBAa (peakuuu TUIPUPOBAHMS, TAJIOT€HUPOBAHMS,

rUApaTaly, TOPEHUs ), IOJTyUYEHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (pu3MUECKHEe M XUMHYECKHE CBOWMCTBA
(peakuM TaJOrCHUPOBAHHUS W HUTPOBAHMA), MOJIYYCHHE U TNPUMEHEHHE.
Tomyon: cocTtaB, cTpoeHUe, PU3NYECKUE W XUMHUYECKHE CBOMCTBA (peakiuu

raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOTyYEHHE U MpPUMEHEeHHe. TOKCUYHOCTh




apeHoB. I'eHeTHYeCKas CBA3b MEXKIY YIVIEBOLOPOAAMHU, NPUHAICKAIKUMU K

Pa3siIn4YHbIM Kj1acCcaM

2.6

IIpuponHble HMCTOYHUKM YINIEBOAOPOAOB. IIpupomHblli ra3 U IOIYyTHBIE
HedTsabIe Ta3pl. Hed1h 1 e€ mpoucxoxnenne. CriocoObl mepepaboTku HePTH:
MeperoHKa, KPeKUHT (TEPMUUYECKHH, KaTaTUTHYECKUi), mupoiau3. [IpomyKTh
nepepaboTki He(pTH, UX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KamMeHHbIi yroib v IpOoIyKTHI €ro nepepadoTKu

Kucnopoacoaepkamiue opraHu4ecKue COeAMHEHUS

3.1

IIpenenbHble  OAHOATOMHBIE CHUPTBL. MeTaHOI M 3TAaHON: CTPOCHHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (pPEakLMU C aKTUBHBIMHU METaJlJIaMH,
rajJlor€HOBOJIOPOJIaMH, TOPEHHE), NMpUMEHEeHHe. BooopoaHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JIeMCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.
MHoOroaToOMHbl€  CIUPTBHL.  ODTWUJICHIJMKOJIb W  IJIMLIEPUH:  CTPOECHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IEIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaklusl HAa MHOTOATOMHbIe cUpThl). [leiicTBue Ha

OpTraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMICpHUHA U OTUJICHIJIMKOJIA

3.2

@eHoNI:  CTPOEHHE MOJICKYNbl, (U3NYECKHUEe W XUMHUYECKHE CBOWCTBA.

Tokcuunocts penona. [Ipumenenue dhenona

3.3

Anpneruapl ¥ KeToHbl. DopmanbAeruj, —aleTalbIerui:  CTPOCHUE,
duznyeckue M XUMHUYECKHE  CBOHCTBA  (pEakiMd  OKHUCICHUS U

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), IMOJIYUCHHEC U TPUMCECHCHUEC

3.4

OHOOCHOBHBIE NpeIebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTPOCHHE, (PU3NUECKHEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME
JUI KJlacca KHUCIIOT, PEaKIus STepuUKAIK), TMOIyYeHHUE W MPUMCHEHHE.
CTeapI/IHOBa}I n OJICMHOBAA KHCJIOTBI KaKk IMPpCACTaBUTCIN BBICHINX
KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICHIMX KAapOOHOBBIX KHCIOT, HUX

MOIOIIIeE NEUCTBUE

3.5

CnoxHbple >QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KucHOT. [‘uaponus
cinoxkHbIX 3pupoB. Kupel. ['maponus xupoB. [IpuMeHeHHE KHUPOB.

buonornueckas posb :KUPOB

3.6

VYrneBoabl:  cocTaB, KilaccUpuUKaluusg — YIJIEBOAOB  (MOHO-, [U- U
nonucaxapuabl). [Toko3a — mpocTedIwii MOHOCaXapua: OCOOSHHOCTH
CTPOCHHS MOJICKYJIbI, (PH3UYECKHIEe U XUMHUYECKHE CBOWCTBA (B3aUMOICHCTBUE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PACTBOPOM OKCHJA
cepebpa(l), BoccranoBieHHE, OpOKEHHUE TIIFOKO3b), HAXOXKIECHUE B TIPUPOJIE,
npuUMeHeHue, Ouonormdeckas poib. DorocuHTEe3. DpyKTO3a KaK H3OMEP

roKo3bl. Kpaxman u memnronosa Kak IpuUpojHble mnoaumepbl. CTpoeHue




KpaxMajla U LICJUIIOJIO3bI. duznyeckrue U XUMHYECKHE CBOMCTBa KpaxmaJia

(ruzmponn3, Ka4YeCTBEHHAs PEAKIIUsI C HOIOM)

A3oTcoiepKanue OpraHndeckue CoeTMHCHHUS

4.1

AMUHOKHUCIOTH Kak aMm(poTepHble OpraHndeckue coequHeHus. Guznyeckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpumepe riunuHa). buonoruueckoe

3HAYCHUEC aMHUHOKHUCIIOT. HGHTI/IHBI

4.2

benkn kak HpUPOOHBIE BBICOKOMOJIEKYJSIpHBIE coenunHeHus. llepBuunas,
BTOPHYHAS U TPETUYHAsl CTPYKTypa OeikoB. XMMHUYECKHE CBOICTBA OEIKOB:

TUAPOIIN3, ACHATYPALNS, KAYECTBCHHBIC PEAKIINH Ha OCIIKH

BpICOKOMOIEKYIISIPHBIE COCITUHEHNS

5.1

OCHOBHBIE TOHSATHS XMMHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALNU, CpeTHss
MoJieKyisipHass Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYIISPHBIX

COGI[I/IHGHI/Iﬁ — noJimMepusalus U NOJIMKOHACHCAIUA
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OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEUIECTB M HX IpEeBpallleHUN:
O3HaKOMJICHHE ¢ o00Opa3laMd MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMAcC, Kay4dyKoB. [IoydeHne CHHTETUYECKOro KayuyKa U pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XuMuueckuii 3neMeHT. AtoM. Sfnpo aroma, H30TONBI. DJIEKTPOHHAs
000J104YKa. DHEPreTHYecKre YpoBHH, MOAYPOBHU. ATOMHbIE opOuTany, s-, p-,
d-snemenTbl. OCOOEHHOCTH pacIpeiesieHus] 3JEKTPOHOB IO OpOUTAISIM B
aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYpaLIHs

aTOMOB

1.2

[Tepuonuueckuii 3akoH u llepuoamyeckas cucTeMa XMMHUYECKUX DJIEMEHTOB
.M. MenpeneeBa. CBs3p nepuoguueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX 31eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM TEOpUEN
CTpPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyMHIaM U

nepuoaam. 3HadeHUe MNepUOANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buabl XUMHYECKOW CBs3U
(koBaJieHTHasi HEMOJIsIpHAsE M TOJISIpHAs, MOHHAas, MeTauinueckas). oHsr:

KaTHOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsS KOBAJEHTHONW XWMHYECKOU




cBs13U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocts. DnekTpooTpunarenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemectBa MOJIEKYJIpPHOTO U HEMOJEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BeHIeCTBA. [HUIBl KPUCTAUIMYECKUX  PEIIETOK.
3aBHCUMOCTh CBOMCTBa BEILECTB OT THUIMA KPUCTALIMYECKON PEIIETKH.
ITonsrue o AUCTICPCHBIX CUCTCMaAX. HctunHble n KOJUIOMIHBIC PACTBOPHI.

MaccoBast 107151 BELIECTBA B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiatypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuueckass — peakius.  Kimaccupukanus  XUMHUYECKHX — peakiuii B
HEOPraHUYeCKOW W OpPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacCChl
BEIIIECTB, 3aKOH COXPAHEHUsS M MPEBpallCHUS SHEPIruM MPU XUMHUYECKHX

peaKIusIx

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumbie peakiuu. XUMHUYECKOe paBHOBecwe. DaKTOPhI, BIUSIOMINE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

Dnexkrponutnyeckas aucconuanus. CuibHbie U cnadbie nekTponuTsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCTas, HEUTpalibHas, MIeno4yHas. Peakiuu

HOHHOT0 OOMEHa

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcaknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonmoxkenue HemeramnoB B llepuoamdeckoid  cucrteme
xumudeckux snemeHToB J[.M. MeHeneeBa u 0COOCHHOCTH CTPOCHHST aTOMOB.
®du3nueckue CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAIIOB (Ha IpUMEpE

KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEUIIUX HEMETAJUIOB (TAJOT€HOB, CEPHI, a30Ta,
dbochopa, yraepoma W KpeMHHs) U HX COSAWHEHHMN  (OKCHIIOB,
KHCJIOPOJICOACPIKAIINX KHUCJIOT, BOJOPOAHBIX coenuHeHwi). [IpumeHneHue

BaXKHEHUIIINX HEMETAJJIOB U UX COEIUHEHUN
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Meramnel. [lonoxenue MeramnoB B llepuoamyeckoil cucteMe XMMHYECKUX
anementoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX
o0oyoyek aToMoB MeTayioB. OOmme QuU3NYEecCKue CBOWCTBA METAJIOB.

CnaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PSJT HANIPSKEHUH METAIIIIOB
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XUMHUYECKHUE CBOWCTBA BAXKHEUIINX METAJUIOB (HATPH, Kajauii, KaJbIlHi,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, KEJIe30, Mellb) U X coeauHeHui. Oo0mme

CHOCOObI MOTy4YeHHs MeTaUIOB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE




2.5

I'enetnyeckass CBA3b HCOPraHNMYCCKUX  BCIICCTB, IMMPUHAMJICIKAIINX K

Pa3IMYHBIM Ki1acCcaM

XUMUS U )KA3HD

3.1

Ponp xumun B obOecrieueHUH SKOJIOTHYECKOM, YHEPTreTUYCCKON W IMHINEBOU
0€30macHOCTH, pPa3BUTHUM MeIUIUHBL. [loOHSATHE O HAyYHBIX MeETOax

IIO3HaHHUA BCIICCTB U XUMHUYCCKHUX peaKHHﬁ

3.2

[IpencraBinenuss 00 OOmMKMX HAYYHBIX MPUHIMUIAX TPOMBILIUIEHHOTO
MIOJIy4E€HHUsl Ba)KHEHIIMX BenlecTB. UenoBek B MUpPE BELIECTB U MaTEPHAIIOB:
BaXHEHIINE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKLHOHHBIE MAaTEpUalbl,
KpPacKH, CTEKJIO, KepaMHuKa, MaTepUaIIbl ISl SJEKTPOHUKHA, HAHOMATEPHUAIIbI,

OpraHMYecKre U MUHepaibHbIe yI00pEHUS
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XuMEsT ¥ 30pOBbE 4YENIOBEKAa: NpaBWiIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, TpaBwia OE30MacHOTO HCIOJIB30BAHUS IPEMapaToB OBITOBOM

XHUMHHU B HOBCGI[HGBHOI\/'I KHU3HHU




