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PaGouast mporpaMMa OpHEHTHpOBAaHAa Ha II€JIEBBIE TNPHOPUTETHL, CGHOPMYIUPOBAHHBIC B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS

MAOQOY COL Ne56

OO1mee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrasisier 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kiacce — 34 gaca (1 yac B Heeno).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenMeTr opraHMyYecKOil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIIECTB U MaTepuaoB. Teopus cTpoeHus: OpraHudeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (DOPMYJIBI OPraHUYECKUX BeEIECTB. l'omororus,
nu3oMepust. XuMUYecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuM — opraHumdeckux  BemiectB.  Homenknarypa
OpPraHMYECKHUX COEJAMHEHMM (CUcTeMaTHyecKas) M TpHUBHAJbHbIE Ha3BaHUS BaXKHEHUIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHMYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepuajaMHM Ha UX OCHOBE, MOJEIMPOBAHHE MOJEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
NPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (TJ1aBIeHUe, 00YTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKHil psa. MerTan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHUs1), HaX0XKJICHHE B IPUPOE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTHIEH U MPONWIEH — NpOCTEeHIIne
IPEJICTABUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJJoreHUpOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJydYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTrO KaydyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
OPOCTEUIINNA MPeICTaBUTENb ATKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuu ruIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALUHU, TOPEHHUS ), TOJTy4YEeHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHupo8anus U HUMpPOBAHUs), NOLyUeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOAOPOJaMH,
MPUHAJIEKAITUME K Pa3TUYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(THU: TeperoHka, KpEeKUHT



(TepMHUYECKH, KaTAIUTHUECKHH ), uposn3. [IpoaykTel mepepaboTku HeTH, UX TPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ IPOJYKTHI €ro nmepepadboTKy.
3KCHepI/IM€HTaHLHBIe MCTOJbl U3Yy4YCHUA BCIICCTB U UX HpeBpaH.[eHPIﬁ: O3HAKOMJICHHUEC C
oOpa3lamu miacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroap», MoiearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJTyYeHUE ITUIICHA U U3YYCHUE €r0 CBOMCTB.
Pacuérnble 3a1aun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAaKLMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOAAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMu cIUpTOB. JlelicTBHE MEeTaHoJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMU METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOHCTBA. TOKCHMYHOCTh
denona. [Ipumenenue genona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbJICTU]: CTpPOCHHE, (unueckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAaUECTBEHHbBIE DPEAKIIUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE MpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsi M YKCYCHAsi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIus
sTepuduKanmm), mojaydyeHue u npuMmeHeHue. CreapuHOBas M OJIEMHOBas KHUCIOTBHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHUCTBUE.

CrnosxHble 2pupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. bruonorndeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U Mojucaxapubsl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe U XUMHUYECKUe
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom Meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJACHHE B MPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. @orocunres. dpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman n nemnono3a Kak npupoaHble noaumepsl. CTpoeHne Kpaxmalia U LEUIIOJI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoan3, KaYeCTBEHHAs PeaKkIus C HOJA0M).

OKCepUMEHTAJIbHbIE METObl W3Y4YeHMsI BEIIECTB U MX MPEBpaIleHHi: MpOBEACHUE,
HaOJIoIeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHona okcugoM wmenu(Il)), mMHOroaromMHbIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE IPAKTUUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.



Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3zoTcoaeprkalie OpraHu4ecKue COeINHEHMs.

AMUHOKHMCIOTBI Kak am@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonorumueckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoJHbIE BBICOKOMOJEKYJSpHblE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: THAPOJU3, JEHATypalus,
KauECTBEHHbIE PEAKIIMM Ha OEIIKH.

DKcrepuMEeHTabHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpEBpalleHUil: HaOIrofeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: J€HAaTypalus OEJKOB IMpH HArpeBaHWM, LIBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHbBIE TIOHSTUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — MOJIMMEepU3alus U NOJUKOHCHCAIUS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0Opa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHble CBA3H.

Peanuzanus MexXnpenMeTHBIX CBsI3€il Ipu M3ydeHUHU opranumdeckoil xumuu B 10 kmacce
OCYIIIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, TaKk U
HOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJIEHHE, HayyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

®duznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (pU3MUecKue BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJOTUYECKH aKTUBHBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHonorus: NuIIEeBbIe MPOLYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMMHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
OHepreTuyeckue ypoBHHU, OJypOBHU. ATOMHBIE OpOUTANH, S-, p-, d- aneMeHThl. OcoOeHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHas: KOH(UTYpaLus aTOMOB.



[lepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumuueckux osinemeHtoB J[. H.
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TEOpHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 TPYIIaM U IepruoaaM. 3Hauye€HUEe EPUOIUYECKOro 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAsI
HETOJISIpHAsl W TIOJISpHAs, WOHHAs, MeTauhuecKkas). MexaHu3Mbl 00Opa3oBaHHS KOBAJICHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBLHOCT. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue 0 AucHepcHbIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 101
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHMYecKHX coequHeHMH. HoMeHknmarypa HEOpraHW4YecKHX
BEILECTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xummnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX PpEaKIUii B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHECHHS M MPEBpaAICHUS
SHEPIUH NPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3NU4HbIX (akTopoB. OOpaTuMble peaklUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONIUE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanusi. CunbHble M crnadble 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIepUMEHTAIbHBIE METOJIbI M3YyUYEHMsI BEHIECTB M WX MPEBPALIEHUN: JEMOHCTpPAIIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemeEToK, HaOJII0JeHHe | ONUCaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OIPENIETICHUE CPEellbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIIUH
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKLINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBAs JI0JI BEILIECTBAY.

Heopranunveckasi Xumus

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuogumdeckoil cucTeMe XMMHYECKUX
anemernToB JI. M. MenneneeBa M 0COOEHHOCTH CTpoeHHsI aToMmoB. Du3nmyeckue CBOWMCTBA
HEMETAIIOB. AJTOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COEIMHEHUM.

Mertamisl. [lonoxenune meramwios B Ilepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue



¢uszndeckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHUH Psiji HANPSKECHUIN
METAJLJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJdid, KaJdblMd, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

O61mue criocoOb!l Moay4YeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHKE.

OKCIepUMEHTaIbHbIE METOJbl H3y4Y€HHUs BEHIECTB U HMX TMPEBPALICHUM: H3yYEHUE
KOJUIEKIIMA «MeTalulbl U CIUIaBbI», OOpPa3IOB HEMETA/UIOB, PEIICHUE AKCIEPUMEHTATbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPAMOHHBIX M JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEIOYEH, KaueCTBEHHBIE
peakiMy Ha KATHOHBI METAJIIOB).

Pacuérnble 3a1aun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacuy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMU, €CITH OJJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponb xuMuu B o0ecnie4eHrnr 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydyHBIX METOJAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKLHii.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJICHHOTO TOJYYCHHS
BAYKHEUILNX BEUIECTB.

YenoBeK B MHUpE BEUIECTB M MaTEPUAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTe€pHaybl, KPacKH, CTEKJIO, KE€paMUKa, MaTepUAIIbl I DJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPraHUYECKUE U MUHEPAIIbHBIC yI0OPEHHUS.

XUMHSL U 3]I0pOBbE YEJIOBEKA: IMpaBHJIa MCHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPEnapaToB OLITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOW XMMHHU B
11 xmacce ocymiecTBIseTCsS Yepe3 MCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHATHH, SBJISIIOUUXCS CUCTEMHBIMH JJIs1 OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAONMIOJEHWE,  DKCIIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIuoaKTUBHOCTh, MOJIEKYJIa, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NYECKUE BEIUYUHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOIBI, TTOJIE3HBIE UCKOIAEMBIE, TOTIIIUBO, PECYPCHI.

TexHonmorus: XUMUYECKas MPOMBIILIIEHHOCTb, METAJUTYPIHs, MIPOU3BOJACTBO
CTPOUTETBHBIX MAaTepHUaJIoB, CEIBbCKOXO35MCTBEHHOE MIPOU3BOJACTBO, MULLIEBas
MPOMBINIUICHHOCTh, (papMaleBTUYECKass MPOMBIIIIIEHHOCTh, IPOU3BOJICTBO KOCMETUYECKHX
MpEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUATIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IpoTrpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBMU C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHE O0YYAIOLIUMKCS POCCUHCKOM TpakAaHCKON HASHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHMX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULMN 0a30BOM HAYKHU XMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOMl M BOCIUTATEIbHOW JEATEJBHOCTH B COOTBETCTBUM C T'yMaHUCTHMUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMH TOBEICHHS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT cHOpMHUPOBAHHOCTh
OTbITa TO3HABATEIBHONM M TPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCs 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIBHOCTHU MPH CO3JIaHUM Y4EOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKIX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTHKY W apTYMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT UINTENbHBIX HaOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeca M II03HABAaTEJIbHBIX MOTHUBOB B IIOJYYEHHMM M IOCIEOYIOLEM aHaIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUsI, STUUECKOIO IIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallMd, CBS3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEJCHHWE M IOCTYIKM CBOMX TOBAapHILEH ¢ MO3ULMH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX ITOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOuIto/IeHHsI MIpaBU 0E€30MacHOro OOpallleHUsl ¢ BEIeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM J€ATENBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0€301acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKoroJ,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESITEeIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PELICHUU MPaKTUYECKUX 3a/lad COLUaIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pasiMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAO0BOH 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONIb30BaHMS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKpYXarolled NPHUpPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNnpusATHBIE SKOJIOTMYECKHUE IMOCIEICTBUS MpPEeaTpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYphI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



MOHMMAHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobiieM COXpPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTM XUMHUHM JJIi COBPEMEHHON LUBUIM3ALUU: B €€
T'YMaHHUCTUYECKOW HAIIPAaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HKOJIOIMYecKONW Oe30MacHOCTH, B Pa3BUTHH MEIULIUHBI,
o0ecreyeHny yCIOBHUM YCIEUTHOTO TPyAa U SKOJIOTHYecKd KOM(GOPTHOM KU3HU KaKI0T0 4JieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIb30BATh MOJIy4aeMble 3HAHUS AJIs
aHaJM3a U OOBSACHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOIb30BaTh XUMUYECKUE 3HAHUS JUJISl PELICHUS TpoOiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpbIBHOMY OOpa30BaHMIO M €caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBUU C IKHU3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B paIMYHBIX chepax mpodecCHoHaATHHOU
JESTENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUSA y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (opmupoBaHHe (QYHKIIMOHATBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CIIOCOOHOCTh ~ OOYyYaromMXCsA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE ACWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHbIe pPE3yJbTaThl OTPAXXAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YyUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBble JIOrNYecKHe 1eiCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBATh MPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU MEISMU;



UCIMOJIBb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pacCYXIeHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMUM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEI, IPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHUYecKass (GOopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TP PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATb HA3BaHHbBIC MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MHCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyITUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYCHUYECKUX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBleHHs, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M TMPUMEHATh pa3IMYHbIE METOJbl NpPH IOMCKE U O0TOOpe
uHpopManuu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3a7ay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY NIpeAcTaBiIeHUuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((U3MuecKue M MaTeMaTH4eCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMBI B XOJie AHAOra W/WIH JTUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell Pe3yJbTaTOB IO3HABATEIHHON AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHUM XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pe3ylbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHHSMH.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NEATEIBHOCTD,
ormpezensis e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeMblii aITOPUTM JICHCTBUM IPHU BBINOJHEHUN YYEOHBIX M HCCIIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBINA CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIAITh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHAIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATHBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUW NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJIsIpHAs Macca, MOJSIpHBIH OOBEM, YIJIEPOIHBIM  CKEJNeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKail, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUIECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOIOTHYECKIE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JeSTEIHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU OMMCAaHUHU COCTAaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTB YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLUi, U3roTaBIMBATh MOJAEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBAThH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONPENEIEHHOMY KJIAcCy/TpyIIe COeIuHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHEHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHUYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (EeHON, (OpMaibICTHA, aleTaabJCeTUu, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KHUCIOTa, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOW CBS3H B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWIEH, MPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHsou,
METaHOJ, dTAHOJ, YTHJICHTIUKOIb, TJIMIEPHH, (EHOJ, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX peakUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIECBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOEe IPUMEHEHUE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM NPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WIIH IMPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHUMHUU MpPH HM3YYECHUH BEHIECTB M XHUMHUYECKUX SIBJICHUU
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), UCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIUISI IPUHSATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBHiIa MOJB30BAHUS XUMHUUYECKON MOCYAON U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUiia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYEHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWU, IIBETHBIC PEAKITUN OEITKOB) B COOTBETCTBUH C MPAaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIeCTBaMHU U JIaOOpaTOpPHBIM 00OpYIOBaHUEM, MPEICTABISTH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMuch YpaBHEHUU COOTBETCTBYIOIIUX pEAKIMI U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c()OPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAIM3UPOBATH XUMHYECKYIO HH(POPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanmu, THTEpHET U IpYyTrHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMOJaTh TMpaBWiIa DKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS M
OKpYKaroIIed MPUPOJTHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
OnpefeNEéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHATh Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



JUIsi 00y4aroluXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYCCKOW COCTABISAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POopMHpOBAHUU
MBILIUICHUST U KYJIbTYPhl JHYHOCTH, €€ (YHKIUMOHAJIHLHOM TPAMOTHOCTH, HEOOXOAMMOMN st
pelleHusT TPAaKTHUECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATAOIINe
MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCIICHUS, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAsI, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIIBI XHMHYECKUX  PEaKIHi, pacTBOp, AJICKTPOJUTHI,
HEAJIEKTPOJIUTHI, JICKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon [l WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKnusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IIOHMMaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMYECKHX SIBJICHUU,
(aKTOJIOTUYECKHE CBEJECHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU U OE€30MacHOM HCIOJb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
MX B3aMMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JJII COCTABIICHHS
dbopMyn BemIeCTB U ypaBHEHUH XHUMHUYECKUX PEaKIUH, CHUCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTJEIbHBIX HEOPraHUYECKHX BeIIeCTB (yrapHbIl Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHas W3BECTh, HETami€éHash W3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJuIhuecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAUIMUECKOW PEMETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSIpHAs, MOHHAs, METAJUIMYecKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIECTB
M0 UX COCTABY K OMPENEIEHHOMY KJIacCy/Tpynme coeAnHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuonudeckoro 3akona JI. U.
MengeneeBa ¥ JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHUI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cucteMbl XuMHUeCKUX 3aemeHToB [1. 1.
MenneneeBa, HCIOJIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANY, «IHEPreTUUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XMMHUECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucteMbl XuMHUUYeCKHuX 3yiemMeHToB /1. H.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIUMYHBIX KIJIACCOB, MOIATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBI YPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HakaM (YMCIy U COCTaBy pearupyroliuX BeUIECTB, TEIIOBOMY d3(PQEeKTy peakiuu,
M3MEHEHUIO CTENCHEH OKUCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHa, yUUThIBasl yCIOBUS, MPU KOTOPBIX 3TU
peakUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaThb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XWMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOpMUPOBAHHOCTh
IpeJICTaBICHUH 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTMYECKUX MPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYMCIEHUS C MCIOIB30BAHUEM TOHATHUS
«MaccoBasi JI0Jsl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUM Ta30B NPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJia MOJIH30BAHMS XUMUYECKON MOCYNIO0N U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOpOAAa B NPUCYTCTBUM KaTanu3aTopa, OIpPEIETICHHUE Cpebl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaklUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIC pEaKIMH Ha
cynb(ar-, kKapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaM «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XMMHUYECKOTO 3KCIepUMeHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOIUX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YyJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBUia HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/ICHHUsA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIOIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeIeIEHHBIX BEIIeCTB, MOHMMAast cMbica nokasarens [IJIK, mosicusaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPHUMEHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHUIA,

JUISL  CIICTIBIX W CIA0OBUASIIMX OOYdYaIOImUXCs: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMudeckux Gopmy.
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Uroro no pazgeny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHbBIE COeIUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merabl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMYECKUX )
) BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer opranM4ecKo XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHUE U 3HAUCHUE

Teopus cTpoeHHS OPraHUYECKUX
coenunenuii A. M. byrnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o KiraccupuKau
opranuyeckux BeuiectB. HomenknaTtypa
(cucreMaTuveckas) U TpPUBHAIBHBIE
Ha3BaHUs OPraHUYECKUX BEILIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH DAL

Meran u 3TaH — NpocTenIIre
MPECTaBUTENHN ATKAHOB

AJKEHEI: cOCTaB U CTPOCHUC, CBOMCTBa

OTHIIEH U IPOIHJIEH — MPOCTENIINE
MIPEACTABUTENM AIKEHOB

[IpakTuueckas padora Ne 1. «Ilonyuenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETUYECKOI0 KayuyyKa U pe3UHbI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH Psifl. AETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIIJIEBOJIOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
ME€TaHoJ U 3TaHoi. BoropoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHTINKOJIb U
[JIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTanbAerul. AueToH

)1 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBasA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBIE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ 'UIAPOIN3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OnoJsornYecKas pojb >KUPOB

27

VYTieBopsl: cOCTaB, KilaccuuKanus.
Baxneiimne npeacraBuTeNnu: TIIOK03a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

KonTponbHas pabota mo pazaeny
«Kucnopoacoaep:xaiiue opraHnyecKue
coenuHeHus»/ Beepoccuiickast
IpoBepoyHas pabora

OO1m1ast XxapaKTEepUCTHKA a30TCOAECPIKAIINX
OpPraHUYeCKUX COCTUHEHUH /
Bcepoccuiickas npoBepouHas paboTta

AMWHEBI: METHJIAaMUH W aHWUIINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHUYECKUE COCTMHEHUS, UX
Ouosoruueckoe 3HaueHue. [lentumapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, KaydyKkH, BOJJOKHA
OBLIEE KOJIMYECTBO YACOB I10 a4

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[Tepuoanueckuii 3axon u [lepuoanueckas
cucTeMa XumMudeckux anemeHTos 1. U.
Menpeneesa, UX CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM 10
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayementoB .M. Meneneena B
Pa3BUTUU HAyKU

CTpOGHI/Ie BelllecTBa. XHUMHUYECKas CBA3b, eé
BUbI; MCXaHU3MBI O6p830BaHI/I$I
KOBaJICHTHOM CBS3U. Boz[opo;[Ha;[ CBA3b

BajnieHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTD.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBast 107151 BELIECTBAa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa




HCOPraHN4YCCKUX COCHHH@HHﬁ. I'enernmueckas
CBsA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHuYeCKON XMMHUH.
3aKOH COXpPaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIIUSIX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakum»

11

DnexTpoiauTHyecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. ['maponu3
OPra’Hn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

13

14

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmuu. [TousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

KonrtponsHas pabota no pasaeny
«Teopernueckre OCHOBBI XUMHUN»

Mertaiuel, ux noyioxenue B [lepuoanyeckoit
cucTeMe XuMHudeckux anemeHToB 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIJIOB

15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PST




16

Hal'[pf[}KeHI/Iﬁ MCTAJJIOB

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJui, KaJblluii, MarHui,
ATFOMUHHN) U UX COCTUHEHUN

17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XUMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«Mertamns»"

20

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

22

23

XHUMUYECKHE CBOKCTBA I'aJION€HOB, CEPHI U UX
COETMHEHUN

XuMHuueckue CBOMCTBa a3oTa, pochopa u ux
COeTUHEHUN

24

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

O00011IeH1E U CUCTEMATHU3AaIMs 3HAHUN 110
TteMe «HemeTtaniwly. Beruncienus mo




YPaBHEHUSAM XUMHUYECKHUX PEAKLMN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"Hemerannsl"»

73 KonrtponbHas pabora mo remam «MeTamibh» 1
n «Hemeramibny

79 Heopranuueckue u opraHnyecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmMdoTepHbIe HeopraHM4ecKHue u

30 OpraHuYecKue coeMHeHus. I'eneTnueckas 1
CBSA3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUN MEAULIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIUIIAX TIPOMBIIUIEHHOTO MTOTY4YEHUS 1
BAXHEHIIINX BEIIECTB

33 YennoBek B MUpPE BEIIECTB U MATEPUATIOB 1

34 XHUMHA U 310POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUU

1.1

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATr AFOINE ITOHATHUSA (Monekyna, BaJICHTHOCT,
ANEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIIEpOAHBIA CKEJET,
GyHKIMOHANBHAS ~ TpyNNHa,  pagukaln,  HW30MepHusi,  H30MEpHI,
TOMOJIOTUYECKUN PpsAll, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a3oTco/epKalllue COEJUHEHHUs, OMOJIOrMYEeCKM AaKTHBHBIE BEILECTBA
(yrieBoapl, >KMpBL, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpPOEHHsI OpraHmdeckux aemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHUH, (AKTOJIOTHYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJYYEHUHM U O€30IacHOM
WCIOJIb30BAHUN  BaXXHEMIIMX HEOPraHMYECKUX U  OpPraHMYECKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKTepHbIE MpPHU3HAKU
MOHATUN,  YCTaHABJIMBAaTbL WX  B3aUMOCBS3b,  HCIIOIb30BATh
COOTBETCTBYIOIIIME TOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTMHEHUIN

c(OpPMUPOBAHHOCTh YMEHHMH MCIIOIb30BaTh XUMUYECKYI0 CHUMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalEéHHON) (OpMyaT OpraHMYECKHMX BELIECTB M  ypaBHEHHM
XUMHUYECKUX PEAKLIUM, U3TrOTABIMBATH MOJIETU MOJIEKYJI OPraHUYECKHUX
BEIIECTB I WUIFOCTPALMM X XUMHUYECKOTO M IPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHUH  yCTaHABIMBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHMIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTb UM  Ha3BaHUi [0  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

L.5

ChopMUpOBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrnepoBa mis oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmupoBaHHOCTh yMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIeruf,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBasl KHCJIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTIJI03a,

[JIMLMH)

2.2

CdopMHpOBaHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3nMYecKne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTaBUTENEH
pPa3MUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aneTuieH, OyramueH-1,3, metmnOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, Kpaxmaj, IeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b
MEXJY  TUIHMYHBIMM  NPEACTABUTEISIMU  PA3JIMUHBIX  KJIACCOB
OPraHNYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIl

24

CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MPUPOHBINA Ta3, Yrojib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS JJI1 DPUHATHS pEUIeHUHd B KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO Ha60paT0prIX XUMHWYCCKUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpALICHHS] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHATypalus OEJIKOB IMpU HarpeBaHHH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

34

3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJITHOTO
13 UCXOJIHBIX BELIECTB WIIM MPOAYKTOB PEAKIIMN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHUpOBAaHHOCT, yMEHUH COOJO/IaTh TMpaBUia IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYJOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpenabl, OCO3HaBaTh OMACHOCTb BO3JICMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHWYEeCKUX BELIECTB, MOHMMAas CMBICI IOKa3aTels
MK (mpenenbHO AOMYCTUMON  KOHIIGHTpAIlMW), TOSICHATH Ha
IIpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHHUS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KUIIACC

Kon
IpoBepPsAEMOro

IIpoBepsiemble peMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero od0pa3oBaHust




pe3yjabTara

1

1.1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnagenne cuctemMoil XMMUYECKMX 3HAHUW, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTaJUIMYecKass pemérka, TUIbl XUMHYECKUX peakUuui
(OKHCITUTENIbHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peakuuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pEaKlUd, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHUYECKON aucconuamnuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOMYy4YeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIMX
HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AeATEIHbHOCTH

YCJIOBCKaA

1.2

CdopMupoBaHHOCTh yYMEHUW BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
HNOHATHSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPCIMETOB

1.3

1.4

L.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUN (HaONoJeHHe, W3MEpEeHUe, OSKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHYCCKUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOIO
COCTaBa, BHJ  XUMHUYECKOHW CBs3M  (KOBAJIGHTHas, HWOHHas,
MeTajuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAITMUECKON
PEIIETKH KOHKPETHOI'O BelecTBa (aTOMHas, MOJEKYJSApHas, MOHHas,
MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy pcaknuuu, H3MCHCHHIO CTEIeHEeH




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUHH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUU
MOHHOI0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKILUH, MMOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HWOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKUX BECIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTH yMEHHMH OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle Hlatense)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ero
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHSL  «S-, p-, d-dJCKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMH MO MEpPUoJaM W rpymnnam

[Iepnonnueckoi cucreMsl XuMu4ecKux 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHMH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILLECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3ZM  MEXKAY
HEOpraHMYECKUMH  BeUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmMupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  NPUHAAIEKHOCTh

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENeNIEHHOMY Kiaccy




(rpymnme) coenMHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHHI HCIOIB30BATh XHMHUYECKYIO CHMBOJIUKY
JUISE  COCTaBIieHUST (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyro HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETallI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYIIECTBOBAHWE  T'€HETUYECKOW  CBA3M  MEXKAY
HEOPraHUYECKUMHU BEII[ECTBAMHU c TTOMOIIIBIO yYpaBHEHHIT

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHYECKUI
HKCHEPUMEHT (pa3jioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOIUIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOM peakluM, peaKkIud HMOHHOTO0 OOMEHa,
KayeCTBEHHBIC PEaKIMU Ha Ccyib(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCICPUMEHTAIBHBIX 3a/a4 IO TeMam
«Mertab» u «Hemerambl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opynoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepUMEeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ u (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKON TOCYI0M M JIa0OpaTOpHBIM O0OpYyAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cPOpMHUPOBAHHOCTH MPEACTaBIECHUI 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpodieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

33

SBJICHUM TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOJAMMOUN st
pelieHusT TPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yYMEHHI COONOATh TpaBHUIA 3KOJOTHYCCKU
1[eJIeCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B
LEISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOUICH MPUPOIHON

cpebl

34

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, NOHUMas cMblici nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIUYHCIICHUS c
WCIIOJI30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIICHHH Ta30B IMPH XUMHUYECKUX PEaKIUSIX, MaCChl
BElIECTBA WM 00bEMa Ta30B MO0 W3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIH BEIIECTB,
TerI0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

TeopeTnyecknue OCHOBbI OPraHMYECKOM XUMHH

[Ipenmer oprannvecKkor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYECHUU HOBBIX BEILECTB U MAaT€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKHUX

coequuennit A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

1.3

CrpykrypHble (OpPMYJIBl OPraHUYECKHX BEIIECTB. [ OMONOTHS, H30MEpHsL.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHHAX — OAUHAPHBIC U KPAaTHBIC

CBA3U. HpeHCTaBHeHI/IC (6] KJIaCCI/ICbI/IKaI_II/II/I OpPraHn4CCKHX BCIICCTB

Homenkmnatypa  opraHM4yeckux  COEQUHEHHMH  (cucTeMaTHYecKas) W
TPUBUAIbHBIC HA3BAHUS BAKHEUIIUX MPEICTaBUTENEH KIIaCCOB OpraHMYECKHX

BC€IICCTB

YrneBoxopoasl

2.1

22

AJKaHbBl: COCTaB M CTPOEHUE, TOMOJOrMYecKHi psa. MeraH U dTaH —
NPOCTEHIINE MPEICTABUTENN ATKAHOB: (DU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakMM 3aMeIlEeHUs] M TOPEHHUs), HAXOXKICHUE B NPUPOJE, MOIyuYeHHE U

IMPUMCHCHHC

ATIKEHBI: COCTaB U CTPOCHME, TOMOJOTUYECKUHN psAf. DTUIIEH U HPONWIEH —
IpocCTeiIlre MPeJICTaBUTENN aIKEHOB: (PU3NYECKHE M XUMUYECKUE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOrE€HUPOBAHMS, TUApPATALUH, OKUCICHHUS W

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYYCHHEC U ITPUMCHCHUC

23

24

Ankanuensl: Oyraauen-1,3 um MerunOyraguen-1,3: crpoeHue, BaxHeiine
XUMHUYECKHe  CBOWCTBAa  (peakuuss  IOJIMMEpPU3ALUN). [Tomyuenune

CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHSI, TOMOJIOTMYECKUH psil. ALeTHIICH
— NPOCTEHUIIMI NpenCTaBUTENb AJKUHOB: COCTaB, CTpOeHHE, (U3NYECKUue U
XUMHYECKHE  CBOMCTBa  (peakUuu TUAPUPOBAHUS, TallOT€HUPOBAHUSA,

ruaparanuu, FOpCHI/ISI), MOJIYYCHHUC U ITPUMCHCHUC

2.5

Apenbl. beHzoin: cocraB, cTpoeHue, (pU3MUECKUEe W XMUMHYECKHE CBOWCTBA
(peakuuy TaJOTCHUPOBAHUS W HUTPOBAHHS), TOJIYYEHHE W TMPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, PU3NUECKHEe U XMMHUYECKHUE CBOMCTBA (peaKIuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJIydeHUE U NMPUMEHEHHE. TOKCUYHOCTh

apeHoB. ['eHeTHYecKast CBA3b MEXy YIVIEBOJOPOJAMH, NMPHUHAJIEKAIUMH K



Ppa3InYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YIJIEBOLOPOAOB. I[IpupoaHslli ra3 W IOIYTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. CriocoOsl nepepadoTKu HEPTH:
IIEPEroHKa, KPEeKUHI (TepMHUUYECKHH, KaTaluTHuecKuil), nupoaus. [IpoaykTel
nepepadoTku He(pTH, HUX INPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KamMeHnHblit yroib 1 mpoyKThI €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMSI

3.1

32

33

[IpenenbHbple OOHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
¢u3nueckue U XUMHUYECKHE CBOWMCTBA (PEaKLMU C aKTUBHBIMU METaIJIAMH,
raJIoreHOBOJIOPOAaMHU, TOpEHHE), MpUMeHeHHe. BogopoaHbie CBSI3U MeExay
MOJIEKYJIaMH CIIUPTOB. JlefiCTBUE METaHOJIa M ATAHOJIA Ha OPTraHU3M YEJIOBEKaA.
MHoOroaToOMHbl€  COUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJAEWCTBHE CO IIEJTOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs PeaKIlysl Ha MHOTOaTOMHBIE ciUpThl). JlelicTBre Ha
opraHu3Mm uenoBeka. [I[puMeHeHne riviepruHa u STUICHTIIMKOISA

@DeHo: CTpOEHHUE MOJIEKYJbl, (QU3NYEeCKHEe U XHUMHUYECKHE CBOMCTBA.
Tokcnunocts enona. [Ipumenenne penona

Anpneruasl ¥ KeTtoHbl. Dopmanbaerun, —aueTanbIerui:  CTPOCHHE,
¢usznueckue M XUMHYECKME  CBOICTBa  (peakUuu  OKHUCIEHUS U

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC pCaKIII/H/I), MOJIY4YCHHEC U ITPUMCHCHUC

34

OaHOOCHOBHBIE IIPEJIEIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAs
KHUCJIOTBI: CTPOEHUE, (PU3NUecKre U XMMUYECKHE CBOICTBA (CBOICTBa, o0LIMe
JUI KJjlacca KUCIOT, Peakuus STepU(HKalMK), MOJy4yeHHEe U NPUMEHEHHE.
CreapyHOBass M  OJIEMHOBAas KHUCJIOTBl Kak MPEACTABUTEIM  BBICIINX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX

MOIOIIIee ICUCTBUE

3.5

3.6

CrnoxHbple >(upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
clOXHBIX 3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KupoB.

buonornueckas POJIb KUPOB

VYraneBoasl:  cocraB, Kilaccu(uUKalus — yrJIeBOJOB  (MOHO-, JHU- U
nojucaxapuabl). [moko3a — mpocreimuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHE U XMMHUYECKHUE CBOMCTBA (B3aUMOJeiicTBIE
¢ ruapokcuaoM wmenu(Il), oxucieHne aMMHMayHBIM PAacTBOPOM OKCHIA
cepebpa(l), BoccranoBienue, OpoKeHUE TIIOKO3bI), HAXOXKICHNUE B MPHUPO/IE,
npuMeHeHue, Ouonorudeckas poib. dDotocuHTe3. Dpykro3a Kak H30MEp
noKko3bl. KpaxMan m mesunronosa Kak npuponHble moiaumepsl. CTpoeHue

Kpaxmajia U LHOEJIUII0JIO3bI. du3nyeckue M XUMHYECKHE CBOMCTBA Kpaxmaia



(ruaponu3, KaueCTBEHHAs! PeaKius C HOJAO0M)

A3oTcozeprkale OpraHn4eckue COeAMHEHUS

4.1

4.2

5.1

5.2

AMUHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpumepe riuiuHa). buonornyeckoe

3HAYCHHUEC aMUHOKHUCIIOT. HCHTI/I,I[BI

benku kak mTpUpOIHBIE BBICOKOMOJEKYJSpHBbIE coenuHeHus. llepBuuHas,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JCHATYpalKs, KAUeCTBEHHBIC PEaKIK Ha OeJIKH
BbICOKOMONEKYIISIpHBIE COCIMHEHUS

OCHOBHbIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpPHU3AlUH, CPEIHSI
MoJekymsipHass macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYISPHBIX

COC,I[I/IHGHI/Iﬁ — NOJIMMCPHU3alUA U ITOJIMKOHACHCALIUA

SKCHepI/IMeHTaHLHLIC MCTOABI HM3YUCHUSA BCIICCTB H HX npeBpameHHﬁ:
O3HAKOMJICHHE C O6p8.3].[aMI/I INpUpPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHUECKOro KayuyKa U pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMHUHU

1.1

XUMUYeCKU 3neMeHT. AToM. Sapo aroma, U30TONBL. DJIEKTPOHHAas
000J104yKa. DHEpreTuyeckre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, p-,
d-snemenTbl. OCOOCHHOCTH pacIpe/ieieHUs] JIEKTPOHOB IO OpOuTansiM B
aToMax dJIEMEHTOB TEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOHPHUTypaIus

aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBI XUMHUYECKUX 3JIeMeHTOB [[.1. MenzeneeBa ¢ COBpeMEHHOU TeOpUEn
CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWCTB XMMMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO IPyIIaM U

nepuoaam. 3HaueHNE NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH

1.3

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMHUYECKOW CBS3U
(koBaJleHTHAsI HEMOJIApHAs W TOJNIApHAs, WOHHAsA, MeTandeckas). VOHBI:
KaTUOHBl M aHUOHBI. MeXaHU3Mbl 00pa3OBaHUsl KOBAJIEHTHOM XUMUYECKOU

cBsi31 (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b




1.4

BanentHocTh. DnekTpooTpunaTeabHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa  MONEKYISpPHOTO ¥ HEMOJICKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. [WIIBI KPUCTAUIMYECKHX  PEIIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTAUIMYECKOH pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTCMaAx. Uctunnnie u KOJUIOMAHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHN4YCCKUX BCIICCTB

1.7

1.8

1.9

Xumuueckass — peakius.  Knaccudukaius — XUMHYECKHX — PEaKIUid B
HEOPraHWYeCKOM W OpPraHu4ecKOM XHWMHHU. 3aKOH COXpPaHECHHS MaccChl
BEIIIECTB, 3aKOH COXPAHEHUsS M MPEBpAIICHUS SHEPruM MPU XHUMHYECKHUX

peakuusax
CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

OOparumebie peakiuu. XUMUYecKoe paBHOBecre. DakTOphl, BIUSIOMINE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexrponuTuyeckas auccounanus. CuibHble U ciaalble 31ekTpoauTsl. Cpena
BOJHBLIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJII:HafI, miejao4Has. PeaKHI/II/I

HOHHOI'0 OOMEHa

1.11

2.1

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun
HeopraHquCKaﬂ XUMUA

Hemeramnsl.  [lonmoxenne HemeramioB B llepuoaudeckonr  cucreme
xumuueckux aneMeHnToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETA/UIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)
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2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TajJOreHOB, CEphl, a30Ta,
¢dochopa, yrimepoga U KpeMHMs) M HMX COEIUHEHMH (OKCHJIOB,
KHUCJIOPOACOAEPKAIIMX KHCIOT, BOAOPOAHBIX coeanHeHuit). IlpumeHeHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

Meraiuel. [lonoxenue MeramnoB B Ilepruonnueckoin cucreMe XMMHUYECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX
o0onouek atomMoB MeTauioB. OOmue ¢GU3NUECKUe CBOWCTBA METAJIOB.

CraBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCETAJJIOB

2.4

2.5

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METANIOB (HATpUMd, Kauui, KalbIUH,
Mar"uii, aJlOMUHUHN, [IMHK, XPOM, KeJle30, Me/Ib) U UX coeanHeHun. Ooiue

CrocoObI MOTy4YeHHUs! MeTauIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

I'emermueckast  CBA3b HCOPTraHUYCCKUX  BCIICCTB, IMPUHAMICKAIINX K




Pa3JIMIHBIM KJIacCaM

XUMUS U )KU3Hb

3.1

3.2

Ponp xuMuu B 00ECIIEUEHUU DKOJIOTUYECKOW, SHEPreTUYECKOW U IMHIIEBOU
0€30MacHOCTH, pa3BUTHM MeAULIMHBL. [loHSATHE O Hay4yHBIX MeEToJax

IIO3HAaHUs BEIIECTB U XUMHNYCCKHUX peaKHI/Iﬁ

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIUIEHHOTO
IIOJIy4Y€HUsI BAKHEHIIMX BenlecTB. UemoBeK B MUPE BEIECTB U MaTEPHUAJIOB:
BAKHEUILINE CTPOMUTENIbHBIE MATepUajbl, KOHCTPYKLMOHHBIC MAaTepHUalbl,
KpPacKH, CTEKJIO, KEpaMHMKa, MaTepUalIbl Ul 3JIEKTPOHUKU, HAHOMATEPUAIIbL,

OpraHUYeCcKHe U MUHEpaIbHbIE YOOPEHHUS
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XumMus Hu 3A0POBLC HYCJIIOBCKA: IIpaBUJIa HCIOJb30BAHUA JICKAPCTBCHHBIX
InpcIiapaToB, IIpaBUIad 0€30I1aCHOTO HCIIOIL30BaHUS IpcriapaToB OBITOBOM

XUMHHU B HOBC@HHGBHOﬁ KHU3HHU
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