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OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpenMer opraHnyeckoil XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAUEHUE B MOJYYEHUH HOBBIX
BELIECTB M MaTepuanoB. Teopust cTpoeHus opraHudeckux coeauHeHuii A. M. byrtneposa, eé
OCHOBHBIE TOJOXeHUs. CTpyKTypHbIE (HOPMYIIBI OPraHMYECKHX BEHIECTB. [ OMOJIOTHSA, HM30MepHsl.
XuMHYecKas CBSI3b B OPraHU4ECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o KiIacCU(pUKAIMKA OPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHHYecKuX
COEIMHEHUI (cucTeMaTHYecKas) W TPUBHAJIbHbIE Ha3BaHUS BAaXKHEMIIUX IPEACTAaBUTENEH KJIacCcoB
OpraHMYECKUX BEILECTB.

OKCIIepUMEHTAJIbHBIE METOAbl M3y4EHHUS BEIIECTB W HUX NPEBpALICHUI: O3HAKOMJIEHHE C
oOpa3liaMu OpraHMYecKHX BEIIECTB W MaTepuajlaMd Ha HX OCHOBE, MOJICIMPOBAaHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HAOIIOJAECHWE M OINMUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUH (TJIaBJIeHHUE, 0OYTIMBaHUE U TOPEHUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. Meran uM 3TaH — mpocTennime
MIPEJICTAaBUTENM AJIKAaHOB: (PU3MYECKHE M XMMUYECKUE CBOMCTBA (peaklMM 3aMelleHUs U TOpEeHHs),
HaX0XJIeHHUE B IPUPOJIe, OIYYCHHE U TPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKHW psAL. OTWIEH U NPONWIEH — IPOCTEHIIne
MPE/ICTAaBUTENIN  QJIKEHOB: (U3WYECKHE U XUMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJIor€HUPOBAHUS, THIpATalliU, OKHCIEHUS U MOJIMMEPHU3aLIN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyramumeH-1,3 u wmetunOyraauen-1,3: cTpoeHHe, BaKHEHIINE XUMUUYECKUE
cBOICTBa (peakius noauMmepusanun). [lomydueHne CHHTETHUECKOTO KaydyyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH DPsiA. ANETUICH — MPOCTEHITHI
MpPE/ICTaBUTENb aJIKUHOB: COCTaB, CTpPOEHUE, (U3MUEeCKHMe U XUMUYECKHEe CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHMUS] ), IOJTyYSHHE U IPUMEHEHHE.

Apenbl. benszos: cocraB, cTpoeHue, (QU3NUECKUE M XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHHUA), IMOJIydeHHE M MpHUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue U Xumuueckue c80UCMBA (peakyuu 2alo2eHUpo8aHuss U HUMPOBAHUS), NOTYYeHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHUecKast CBSI3b MEXAY YIiI€BOJOPOJaMH, TPUHAIIECKAIUMHI
K pa3JINYHbIM KJIaccaM.

[Ipupoanbie HCTOUHUKH YIIIeBO0poaA0B. [Ipupoauslit ra3 u nomyTtHsle HeTsHBIE ra3bl. HedTh
u e€ mnpoucxoxaenue. CrocoObl nepepabOTKM HEPTH: MEpPeroHKa, KPEeKUHT (TepMHUYECKUIA,
KaTaJuTHYecKuil), mupoius. [IpoaykTel nepepaboTku HeDTH, UX MPUMEHEHUE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBII yrojb 1 POYKTHI €ro nepepaboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl WM3Yy4EHHUS BEIIECTB M MX IPEBPALICHUI: O3HAKOMJICHHE C
oOpa3lamu IjacTMacc, KaydykoB M pe3uHbl, kKouiekuuu «Hedte» u «Yronb», MoaenupoBaHue

MOJIEKYJT YIJIEBOJIOPOJIOB U TajlOre€HONPOU3BOIHBIX, IPOBEACHHE MPAKTUYECKOW pabOThl: MOTyYCHHE
JTUJICHA U U3YYEHUE €0 CBOWCTB.

Pacuérnpie 3amgaun.

Boruricnenus mo ypaBHEHHIO XMMHUYECKOW peakimuu (Macchl, 00bEMa, KOTUYECTBA HMCXOIHOTO
BEI[ECTBA WJIM MPOJYKTa PEaKlMu MO M3BECTHBIM Macce, 00BEMY, KOIMUECTBY OJAHOTO U3 MCXOJHBIX
BEILIECTB WJIA MTPOJIYKTOB PEAKIINH).

Kucaopoacoaep:kamme oprannyeckKue coe{nHeHUs

[IpenenpHBIE OAHOATOMHBIE CIUPTHL. METaHO U 3TAHOMI: CTPOCHUE, (PU3HUECKUEe U XUMHYECKUe
CBOMCTBAa (peakuuMud C AaKTUBHBIMHU METa/lIaMH, TaJlOT€HOBOJOPOJAaMH, TOpPEHHE), NpPHUMEHEHHE.
Bopopoaneie cBs3u Mexay MOJEKYJIaMU CHOUPTOB. JleliCTBME METaHOJa M ATaHOJa HAa OPraHu3M
YyeJI0BeKa.



MHOroaToMHbI€ CIUPTHL. DTUICHTIUKONIb U TIULEPUH: CTPOCHHE, (PU3NYECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJICHICTBHE CO IIEJIOYHBIMU METAJJIAMH, KQYEeCTBEHHAs PEaKIUsi Ha MHOTOATOMHBIC
cnupthl). JlelicTBue Ha OpraHu3M yesoBeka. [IpuMeHnenne runeprta u STUICHTJIMKOJISL.

@DeHoJI: CTPOCHUE MOJICKYJbl, (U3UYECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoJa.
[Tpumenenue deHomna.

Anpaerunbl U kemorwvl. opManbaeru, alueTaabIeTu; CTPOCHUE, (PU3UUECKUE U XUMHUYECKHE
CBOWcTBA (pEaKkUWU OKHUCICHHS W BOCCTAHOBJCHHS, KAUECTBEHHBIC pEAKLIMHU), TOIydeHHE |
pUMEHEHHE.

O/HOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIOTHIL. MypaBbHHAsi W YKCYCHas KHCJIOTBI:
cTpoeHUe, (hU3MUECKUEe M XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS Kiacca KHUCIOT, PEAKIIHS
STepU(HKALNN), TOTyIeHUEe U TpuMeHeHne. CTeapuHOBast M OJICMHOBAsI KMCJIOTHI KaK MPEICTaBUTEIN
BBICITUX KapOOHOBBIX KHCIIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxHble 3QUpbl KaK IPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MIp0onn3 caokHbIX 3¢upoB. KUpHL.
I'mpponus xupos. [Ipumenenne xupoB. bruosiornueckas posb )KUPOB.

VYrieBoapl: cocTaB, KiacCHU(UKAIUS YriIeBOJAOB (MOHO-, AM- W TMOJucaxapuisl). ['noko3za —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PM3MUYECKUE U XMMHUYECKHE CBOMCTBA
(B3ammoieiictBre ¢ ruapokcuaoM Meau(ll), okucieHne aMMuadHbIM pacTBopoM okcuma cepedpa(l),
BOCCTaHOBJIEHUE, OpOKEHHE TIIIOKO3bI), HAXOXKJIEHHUE B MPHUPOJIE, IPUMEHEHUE, OuoJIoTndYecKas poJib.
®ortocunTe3. PpyKkTO3a KaK U30MEp IITIOKO3HI.

Kpaxman u wnemmono3a Kak OpuUpojHbIe moiuMepbl. CTpoeHHe Kpaxmana M ILeJUTIOJIO3bI.
du3nuecKkue U XMMUYECKHAEe CBOWCTBA KpaxMaia (THIPOJIH3, KadeCTBEHHAs PEaKIHs C HOJIOM).

DKcIiepUMEHTaTbHBIE METOJBI W3YYeHHs BEIISCTB H WX NPEBpAIlleHHWid: TpPOBEICHHE,
HaOJIO/ICHUEe W OMHCAHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEaKIINU
OJIHOATOMHBIX CIUPTOB (OKHMCJIeHHe »dTaHoida okcuaoM Meau(ll)), MHOroaroMHbBIX CIHPTOB
(B3ammopeiictBue TimnepuHa ¢ ruapokcunom Memnu(ll)), ampmerumaoB (OKUCICHHME aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m rumpokcumom menu(ll), B3amMozeicTBHE Kpaxmalla ¢ HOIOM),
MPOBEJCHUE TIPAKTUICCKOHN pabOTHI: CBOWCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérhpie 3amaun.

Borunicnenuss o ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOIHOTO
BEIECTBA WJIM MPOJIYKTa PEaKlUu MO MU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOIO M3 MCXOJHBIX
BEIECTB WK IPOAYKTOB PEAKIIIH).

A3oTcozepkale OpraHn4eckie COeIMHEHHUS.

AMUHOKHUCIIOTHl Kak amQoTepHble OpraHudeckue coenuHeHus. Du3nueckrue M XUMHYECKHe
CBOMCTBa aMUHOKHUCJIOT (HA MpUMepe TIuluHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuapl.

benku kak mnpupoaHBIE BBICOKOMOJIEKYISpHbIE coenuHeHus. llepBuunas, BTOpUYHAs U
TpeTHuYHasi CTPYKTypa OeikoB. XHMHUYECKHEe CBOWCTBa O€IKOB: THAPOJIN3, JIeHATYypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKcrepuMeHTAIbHBIE METO/IbI M3yYEHHS BEIIECTB U UX MPEBpallleHui: HaOII0AeHNE U OTHCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATypallvs OSKOB MPU HATPEBAHHH, [IBETHBIE PEAKLIUU OCIKOB.

BbicokoMoIeKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHSTHS XHMHUHU BBICOKOMOJIEKYISIPHBIX COEIMHEHHH: MOHOMEp, TOJIMMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IMOJIMMEpPU3aLNK, CPelHIs MoJeKyspHas macca. OCHOBHbBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCMHEHUI — NOIMMepH3alts U MOJIUKOHIEHC CallHs.

DKCIepUMEHTAIbHbIE METOJbl M3Yy4eHMs BEIIECTB M HUX INPEBPALCHUN: O3HAKOMIIEHHE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeIMETHBIX CBA3€d NpH H3ydyeHMH opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATHH,
SBJISFOIIMXCSI CHCTEMHBIMHU JJIs1 OTJEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.



OOmire ecTeCTBEHHO-HAYYHbIC TOHATHS: SIBICHUE, HAy4HBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHamM3, CHUHTE3, KIACCU(PHUKALNA, TEPUOJUYHOCTh, HAOMIOACHUE, W3MEpPEHHE, JKCIIEPHMEHT,
MOJEIIUPOBAHUE.

®dusnka: maTepus, SHEPrus, Macca, aToM, IEKTPOH, MOJIEKYyJa, HHEPreTHUUECKUN YpPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3MYECKUE BEIWYMHBI M EAWHUIBI UX
U3MEpPEHUSI.

buonorusi: kmerka, opraHu3M, Ouochepa, oOMEH BeEImIECTB B OpraHu3me, (POTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BEemeCTBa (OCIIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHosorusi: nuIEBble NPOAYKThI, OCHOBBI PAI[MOHAJIBHOIO IMHMTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHUE IpernapaThl, MaTepHalibl W3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIIACC
OBLIASA N HEOPTAHUYECKASA XUMUS

TeopeTnyeckne 0CHOBbI XUMHUH

XUMHUYECKUH AJIeMEHT. ATOM. SIIpo aToMa, U30TOMBI. DIEKTPOHHAS 000JI0UKA. DHEPTETUUECKIE
YPOBHH, TMOAYPOBHU. ATOMHBIE opOHTanu, S-, P-, d- amemeHThl. OCOOCHHOCTH paclpeeieHUs
AJIEKTPOHOB MO OpOUTaIsIM B aTOMax OJJIEMEHTOB IIEPBBIX YETHIPEX MEPHOMOB. DJIEKTPOHHAsS
KOH(UTypanusi aToMoB.

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema xumudeckux smeMeHnToB 1. 1. Menneneesa.
CBsa3p mepuoauueckoro 3akoHa W Ilepmogudeckoil cucTeMbl XUMUYECKHX dieMeHtoB [[. .
MeHnneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
XMUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEUIECTB IO TPYIIaM U MEepUOIaM.
3HaueHue NepruoINYECKOro 3aKOHa B pa3BUTHUU HAYKH.

Crtpoenue BemniecTBa. XUMUYECKass CBSA3b. BUIbI XUMHUECKOW CBSI3M (KOBAJCHTHAS HEMOJISIPHAS
U TIOJISipHAs, MOHHAsA, MeTaJuIMueckas). MexaHu3mMbl 00pa3oBaHUsl KOBAJIEHTHOW XUMHUYECKOW CBS3H
(oOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas ¢Bsi3b. BaneHTHOCTh. DIEKTPOOTPUILIATETLHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHWOHBI.

BemectBa MOJEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOEHUs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THMBI KPHUCTAUIMYECKHX PpEHIETOK. 3aBUCHMOCTh CBOMCTBa BEIIECTB OT THIIA
KPUCTAITNYECKON PEIIETKHU.

[lonsitTne o aucrnepcHbIX cucTemax. VICTUHHBIE M KOJUJIOWJHBIE pacTBOphHL. MaccoBasi [10Jis
BEII[ECTBA B PacTBOPE.

Knaccudukanuss Heopranuyeckux coenuHeHuil. HomeHknaTypa HEOpPraHM4ecKHX BEIIECTB.
I'enetnyeckas CBs3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckass peaknus. Kraccupukanus XuMUYECKHMX peakiuii B HEOPraHWYECKOW W
OpraHMYeCKON XUMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M MpPeBpaILCHHS
SHEPrUU MPU XUMHUUYECKUX PEAKIUAX.

Ckopocth peakiuu, €€ 3aBUCHMOCTh OT pa3iuuHbiX (akropoB. OOpaTUMble peaKIHH.
Xumnueckoe paBHOBecHe. PaKTOPBI, BIUAIOIME HA COCTOSIHUE XMMHUYECKOTro paBHoBecud. [IpuHumn
Jle llarense.

OnexkrponuTtnueckass auccouuanus. CunbHble M cinadble 3nekTposuThl. Cpena  BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IEJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

DKcIepUMEHTAIbHbIE METObl N3YyYeHHs BEIECTB M MX MpPEBpAIlleHU: TeMOHCTpalus TalOiIuil
«Ilepnomuueckas cucrema xumudeckux dsaeMeHToB [I. W. MeHnneneeBa», wu3ydeHHe MoAeEeH
KPUCTANIMYECKUX PEUIETOK, HAOIIOJeHHE U ONMCaHNUEe IEMOHCTPALMOHHBIX U TaOOPAaTOPHBIX OIBITOB
(pa3noxeHHe NMEepoKCHAa BOJAOPOJA B IPUCYTCTBHM KaTalM3aTopa, ONPENEIEHHE CpPEeAbl pacTBOPOB
BEIIECTB C TOMOIIbI0 YHHBEpPCAJIBHOTO MHAMKATOPA, PEAKUUHd HOHHOTO OOMEHa), IMpOBEACHUE
MPAKTUYECKON paboThl «BiusiHUE pa3NTUYHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOH peaKkinmy.



Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUSM XUMUYECKHUX pPEAaKUUH, B TOM 4YHCIE TEPMOXUMHUYECKHE PaCUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM HOHSTHS «MAaccoBas J0JIsl BEIIECTBAY.

Heoprannueckass Xumus

Hemeramnsl. Ilomoxenne HemeraiioB B lleproaudeckoil cucreMe XMMUYECKUX IEMEHTOB [l
N. MenneneeBa 1 0COOEHHOCTH CTpOEeHMsI aTOMOB. Dusnueckue cBONCTBA HEMETALUIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha IpUMEpe KUCIOpoa, cepbl, pocdopa u yriepona).

XVWMHUYECKUE CBOWCTBA BAXHEHIINX HEMETaIOB (TAJIOTEHOB, cephl, a30T1a, (ocdopa, yriepoaa
U KPEMHHUS) U UX COEAMHEHUH (OKCUIOB, KHCIOPOJICOAEPKALUX KUCIOT, BOJOPOIHBIX COEAUHEHUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COECIMHEHUM.

Meramisl. [lonoxenune Meramos B Ilepuonnueckoit cucreMe XUMHYECKUX diemeHToB [l M.
MenneneeBa. OcCOOSHHOCTH CTPOCHHS DJJEKTPOHHBIX O000JI0OYEK aroMoB MeTauioB. OOmme
¢uznueckue cpoiictBa MeTauioB. CrjiaBbl METAIOB. DJEKTPOXUMHUYECKHH Pl HanpsKEeHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATpUM, KaJMi, KaJbIIMA, MAarHUM, aJIFOMUHUH,
LIUHK, XpOM, JeJIe30, ME/Ib) U UX COCTUHEHHH.

O61ue croco6bl Noay4eHnus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METObl M3YUEHUS! BELIECTB U UX IMPEBpAllleHUI: U3ydyeHHe KOJUIEKLIUU
«MeTansl U CIJIaBbD», 00pa30B HEMETAIJIOB, PEHICHHE SKCIIEPUMEHTANBHBIX 3ajay, HAOII0JeHHe U
OTMCAaHNE JAEMOHCTPALMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aMMOJEHCTBHE IMAPOKCHIA AITIOMUHHUS C
pacTBOpaMu KUCJIOT U LIeJI0Yel, KaueCTBEHHbIE PEAKIIUK Ha KaTUOHBI METAJUIOB).

Pacuérnble 3amaum.

Pacuérbl Maccel BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce Uin
00bEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMHM BEIIECTB, pacyéThl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) IPOJYKTOB PEaKI1H, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMum B 0OOECHIEYEHHH SKOJOTUYECKOW, PHEPTeTUYECKOW W THIINEBOW O€30MacHOCTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB M XUMUYECKUX PEAKIIUM.

[IpencraBnenus 06 oOmMMX HAayyHBIX MPUHLMIIAX HPOMBIIUICHHOTO MOJXYyY4€HHs BasKHEHIINX
BEIIECTB.

YemoBek B  MHpe BEHNIECTB M MaTepUAIOB: BAKHEUIIME CTPOUTEIBHBIE MaTEpHUAaIbL,
KOHCTPYKLUMOHHBIE MaTepUaibl, KpacKH, CTEKJIO, KEpaMUKa, MaTepuanbl JUIsl JJICKTPOHUKH,
HaHOMAaTepHuallbl, OPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUs.

XUMHS U 30POBbE UYEJIOBEKA: NPABUJIa MCIOJIb30BAHMS JICKAPCTBEHHBIX IIPENapaToB, NpaBUiIa
0€30I1aCHOT0 MCII0JIb30BaHMsI IIPENapaToB ObITOBOM XMMHUU B IOBCEAHEBHOM HKU3HHU.

Me:xnpeaMeTHbIE CBS3H.

Peanu3anus MeXIpeaMETHBIX CBsI3€H NMpH M3yuyeHUHW oOLiel U HeopraHuueckod xumuu B 11
KJlacce OCYILECTBIIAETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, Tak U
MIOHATHM, ABIAIOIUXCA CUCTEMHBIMU JUIS OTJIEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OOuire ecTecTBEHHO-HAy4HbIe MOHATUSA: HAydHBIH (DakT, rumoresa, 3aKOH, TEOpHS, aHAIU3,
CHHTE3, KJIacCU(UKaLus, TePUOJUUYHOCT, HAOMI0ICHUE, SIKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHNE,
SIBJICHHUE.

@dusnka: Marepus, DSHEprus, macca, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
palMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TeNo, 00BEM, arperatHoe
COCTOSIHME BEIECTBa, (PU3UUECKUE BEIMUUHBI U eTUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosnorusi: kneTka, opraHusM, 3KocucTeMa, onochepa, Makpo- U MUKPOIIEMEHTHI, BATAMUHBI,
0oOMEH BelIeCTB B OpraHu3Me.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOIUIMBO, PECYPCHI.

TexHosorus:: XUMU4ecKas MPOMBIIUIEHHOCTb, METAJULYPrusi, MPOU3BOACTBO CTPOMUTEIBHBIX
MaTepHalloB, CEIbCKOX035ICTBEHHOE IPOU3BOJICTBO, MUILIEBAsI IPOMBIIIIICHHOCTD, (hapMalieBTHYeCKas



MIPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHUX IMPErmapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U H.
IInanupyemsble pe3yJbTaThbl OCBOECHHS Y4eOHOr0 mpeaMera « XuMus»

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaxaroT CHOPMHUPOBAHHOCTH
OTIBITa TIO3HABATEIBHON U MPAKTUYECKOW NIEATEIBHOCTH OOYUYAIONUXCS 0 PeaTu3alui MPUHSITHIX B
oOIIeCTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:
1) rpa’aaHcKOro BOCIMTAHMS
OCO3HAHHUS OOYJAIOIIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBAKEHUS K 3aKOHY U
MIPABOTIOPSIIKY;
MIPEJICTaBJICHHSI O COIMMATBHBIX HOPMaX M MPaBUIaX MEKIUIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPHU CO3JaHUM y4E€OHBIX MPOEKTOB, PEIICHUU
Y4eOHBIX ¥ MIO3HABATEIHHBIX 33134, BBIMOJTHCHUN XUMUYCCKUX SKCIIEPHIMEHTOB;
CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX MPH
aHaJIN3€e Pa3IUYHBIX BUJOB YICOHOM I€ATETbHOCTH;
2) NaTPUOTHYECKOT0 BOCTIUTAHMS
IIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XUMUMU;
YBaXEHUS K TIPOILIECCY TBOPYECTBA B O0OJIACTU TEOPHUU U TPAKTUYECKOTO MPUMEHEHHS XHUMUH,
OCO3HAHUSI TOTO, YTO JOCTHIKCHHSI HAYKH €CTh PE3YJbTaT UIMTEIbHBIX HAOIIOJCHUMN, KPOTIOTIUBBIX
IKCMIEPUMEHTAIBHBIX TIONCKOB, TIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;
WHTEpeca W TO3HABATEIBHBIX MOTHBOB B TOJYYCHHH M TOCJIEAYIONIEM aHaIW3e HHPOPMAIMH O
MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBCHHON XUMHH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBE/ICHHUSI;
CIIOCOOHOCTH OIICHMBATh CHUTYal[Md, CBSI3aHHbIE C XWMUYECKUMHU SIBICHUSMH, U TMPUHUMATDH
OCO3HAHHbIE pPelIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE UM MOCTYIKHU CBOMX TOBApHILEH C MO3ULUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHX MOCTYIIKOB;
4) popmMupoBaHus KyJbTYpPbI 310POBbS:
MMOHUMAaHMs LEHHOCTEH 37J0pOBOr0 M 0e30macHoro odpasza *U3HH, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;
coOnrofieHns TpaBuJl 0€30MacHOrO OOpaleHus] ¢ BELIECTBAaMU B OBITY, NMOBCEAHEBHON YKU3HU U B
TPYIOBOM NESATENBHOCTH;
MOHUMAaHM I[EHHOCTH MpPaBWJI HMHIMBUIYAIbHOIO M KOJUJICKTUBHOTO O€30MAacHOTO IOBEACHUSA B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;
OCO3HAHUS TMOCIEACTBUI U HENPUAITHS BPEIHBIX MPHUBBIUEK (YMOTPeOJICHUs alKOTroJis, HApPKOTHUKOB,
KypeHus);
5) Tpy10BOro BOCIIUTAHUA:
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEIOBATENLCKON JESATENbHOCTH, OOIECTBEHHO
MIOJIE3HOM, TBOPUYECKON U APYTHX BUJAX JACSITEIbHOCTH;
YCTaHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7ad COI[MAIbHON HampaBlIEeHHOCTHU (B
paMKax CBOETo KJlacca, IIKOJIbI);
MHTEpeca K NPAaKTUYECKOMY H3yYeHUIO0 Npodeccuil pasmuyHOrO pojaa, B TOM YHUCIE Ha OCHOBE
MPUMEHEHHSI IPEIMETHBIX 3HaHUH 10 XUMHH;
YBaXKEHUS K TPYY, JTIOAAM TPYyJa U pe3ylibTaTaM TPYAOBOH AeATEeIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYaTbHON TpaekTopuu oOpa3oBaHus, Oymayrieit
npodeccud U peanu3andyd COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUH, HHTEPECOB U IOTPEOHOCTEH 00111eCTBa;
6) 3K0/10rM4YecKOro BOCIIUTAHUS:
9KOJIOTHYECKU IIeTIECO00Pa3HOTO OTHOMICHHS K MPHUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS KH3HU Ha
3emire;



MOHUMAaHUS TI00aTBFHOT0 XapakTepa 3KOJOTHYECKUX MPoOieM, BIUSHUS SKOHOMUYECKHX MPOIIECCOB

Ha COCTOSIHUE MTPUPOJIHON U COLIMAIIBHOM CPEbIL;

OCO3HAaHMA HEOOXOIMMOCTH HCIIONb30BaHUS JOCTHDKEHHMH XUMHH JUISL PEIICHHS BOIMPOCOB

PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEINPUATHS ACUCTBUMN, NPUHOCAIIMX BPEA OKPYXKAIOLEHd NPUPOJHON Cpele, yMEHUs

IIPOrHO3UPOBATh HEOJArONPUITHBIE 3KOJOTMYECKUE IOCIEACTBUS NMPEANPUHUMAEMBIX ACUCTBUN U

MIPEAOTBPALLATE UX;

HaJU4Ms Pa3BUTOrO SKOJOTHYECKOI'O MBIIICHUS, SKOJOTHYECKOW KYJIbTYpBI, OIBITA JAEATEIbHOCTH

JKOJIOTUYECKOW  HAIpaBJICHHOCTH, YMEHHs PYKOBOJACTBOBAaTbCS MMM B  IIO3HABATEJIbHOM,

KOMMYHUKAaTHBHOH W COLMAIBHOW TPAKTHKE, CIIOCOOHOCTHM M YMEHHS AaKTHBHO IPOTHUBOCTOSTH

UJe0JI0ruu XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHMUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U

0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CEeUU(PUKN XUMUU KaK HayKd, OCO3HaHMs €€ poJii B (POPMUPOBAHUHU PALMOHATIBLHOIO

Hay4YHOTO MBIIIJICHUS], CO3aHNUHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKPY)KaIOIeM MUpPE Kak O €IUHCTBE

MIPUPOBI M YEJIOBEKA, B TIO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEH M pElIeHUH MPOoOJIeM COXpaHEHHS

MIPUPOJTHOTO PAaBHOBECHS,

yOEeKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU JJI COBPEMEHHOM IIUBHIIM3AIMU: B €€ TYMaHUCTUYECKOMN

HaIpaBJICHHOCTH U BAXXHOM pPOJM B CO3JIaHUM HOBOW 0a3bl MaTepUaIbHON KYIbTYpbI, PEIICHUU

rJ100aTBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOM

1 KOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEUeHUH YCIOBUHN YCIEIIHOTo TpyAa U

AKOJIOTMYECKU KOM(OPTHOH KU3HU KaXKOT0O WieHa oOIIecTBa;

€CTECTBECHHO-HAYYHOM T'PAMOTHOCTH: NMOHMMAHHSA CYIIHOCTH METOJIOB IO3HAHMS, HCIOJIB3YEMBIX B

€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOTydyaeMble 3HAHMS JJIs aHaIM3a U OOBSICHEHUS

SBJICHUH OKPYXKAIOLIEro MUpa M MPOUCXOJAIIMX B HEM HM3MEHEHHH, yMEHHUs [enaTh 000CHOBAaHHbIE

3aKJIIOYEHUS] HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C IEJIBIO MOJTY4YEHUsS! JOCTOBEPHBIX

BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS JUUIS peLIeHus PoOJIeM B peasIbHbIX

YKU3HEHHBIX CUTYyalVsIX;

MHTEpPEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESTEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpephIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K AKTUBHOMY

MIOJIy4EHHUIO HOBBIX 3HAaHUIH 110 XMMHMHU B COOTBETCTBHHU C )KU3HEHHBIMU NIOTPEOHOCTIMY;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3JIMYHbIX chepax NpoPhecCHOHATBHOMN e TENTbHOCTH.
MeranpeaMeTHble Ppe3yJbTATbhl OTPAKAIOT OBJAJEHHE YHUBEPCAIbHBIMU  Y4COHBIMU

II03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMU.

OgByajeHne YHHBEPCAJIbHBIMH Y4¢OHBIMH IT0O3HABATEIbHBIMH JCHCTBHSIMU:

1) 6a3oBble JornyecKkue AecTBUS:

CaMOCTOSATENIbHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JEATEIBHOCTH, 3aJaBas NMapaMeTpbl M KPUTEPUU KX JOCTHKEHMS, COOTHOCUTH

PE3YIBTAThl JEATEIBHOCTH C IIOCTABJICHHBIMU LIETSIMM;

HCIOJIb30BATh NP OCBOECHUU 3HAHMK NPHUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIACNATH XapaKTEpPHBIE

IIPU3HAKU NTOHATHI M YCTaHABJIMBATh MX B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE TIOHITHS JUIS

0OBSICHEHUS OT/AENbHBIX (PAKTOB U SBJIECHUMH;

BBIOMPATh OCHOBAHUS U KPUTEPUH JUTSI KJIACCU(PUKALMKU BEIECTB U XUMUYECKUX PEAKIINM;

YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y NU3Y4a€MbIMU SIBJICHUSIMY;

CTPOMUTH JIOTUYECKUE PACCYKJICHHsS (MHAYKTHBHBIE, IEIyKTHBHbBIC, IO aHAJIOTHH), BBIABIATDH

3aKOHOMEPHOCTH M TPOTUBOPEUMS B pPACCMATPUBAEMBIX SBJICHUAX, (OPMYIUPOBATH BBIBOABI U

3aKJII0YCHUS;



MPUMEHSTh B MPOLIECCE MO3HAHUWS, HMCIOJb3yeMble B XUMHH CHMBOJIHYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa30BEIBATH MOJICIBHBIC TIPEICTABICHUS — XUMUYECKHI 3HAK (CMMBOJI) 3JIEMEHTA, XUMHUYCCKast
dbopMyna, ypaBHEHHE XHUMHYECKOW peaKIuu — TMPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX U
MPAKTUYECKUX 3a]a4, TMPUMEHSITh Ha3BaHHBIC MOJCIbHBIC TIPEJCTABICHUS [UISl  BBISBICHUS
XapaKTEePHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB M XUMUICCKIX PEAKIIHA.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHS:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKITUH;

dbopMyIUpoBaTh MEIW W 33Ja4d HMCCICJAOBAHUS, WCIOJIB30BaTh IMOCTABICHHBIC W CaMOCTOSTEIBHO
chOopMyITUPOBAHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTA IO3HAHWUS W OCHOBHI Ul (DOpPMHpOBAHHS
TUTIOTE3bI TI0 IPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYXJICHUN;

BIIJICTh HABBIKAMH CaMOCTOSITEIILHOTO TUTAHUPOBAHUS ¥ TPOBEACHUS YICHHUYECKUX IKCIECPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHUS HAOIIOJIaTh 332 XOJOM IPOIECcCa, CaMOCTOSTEIILHO MPOTHO3UPOBATH €0
pe3ynbrat, (GopMyIHpoBaTh O0OOMIEHUS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

MPUOOpETaTh ONBIT YYCHUYECKOW HCCIICIOBATEIbCKOW W TMPOCKTHOW JEATCIILHOCTH, IPOSIBIIATH
CIIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITETbHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3a/1ad,
MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHWKAX WHpopManuu (HAYIHO-TIOMYJISpHAS JUTepaTypa
XHUMHYECKOTO  COJICP)KaHMS, CIpaBOYHBIE TIocoOWMs, pecypchl MHTepHera), aHaJIM3UPOBATH
WH(OPMAIIAIO Pa3IMYHBIX BUAOB U (OPM TIPEJCTABIICHHS, KPUTHYCCKH OIICHUBATh €€ JOCTOBEPHOCTH
Y HENIPOTHUBOPEUHBOCTE;

(GhopMyITMpOBaTh 3alPOChl W MPUMEHATH Pa3IMYHBIC METOIBI MPHU IMOUCKE W OTOOpe WH(GOpPMAIUH,
HE0OX0IMMOM I BHIOJHEHUS YUeOHBIX 3a1a4 OTMPEeIEHHOTO THIIA;

MpHOOpPETaTh OMBIT MCHOJIb30BaHUS WH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U Pa3IUYHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTHUMAILHYIO (DOopMy mpencraBieHus WHpopmaruu (CXembl, Tpadukw,
JUarpaMMbl, TAOJIHIIBI, PUCYHKU U JIPYTHE);

UCIOJIb30BAaTh HAy4YHBIH $3bIK B KayecTBE CpEeACTBAa IMpH paboTe ¢ XUMHUYECKON HHpopmanmei:
MPUMEHATh MEXIIpeAMeTHbIe ((u3uyecKkue U MaTeMaTU4YeCKUe) 3HAKU W CHUMBOJIBI, (DOpPMYIIHI,
a00peBHUaTyphl, HOMEHKJIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPEJICTBA HATTISIAHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMU:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYK/1a€MOIl TeMbI B X0/ AUAJIOTa U/WIN TUCKYCCHUHU, BHICKA3bIBATh
uaeu, GopMyIupoBaTh CBOU MPEI0KEHHSI OTHOCUTENIBHO BBIMOTHEHUS MIPEAI0OKEHHON 3a1a4u;
BBICTYNaTh C Mpe3eHTaluell  pe3yiabTaTOB  MO3HABATENbHON  JESITENBbHOCTH,  IOJTYYEHHBIX
CaMOCTOSITEJIBHO MIIU COBMECTHO CO CBEPCTHHKAMH IPHU BBIMOJIHEHUU XUMHUYECKOTO IKCIEPUMEHTA,
MPAKTUYEeCKOH pabOThl MO HCCIEIOBAaHUIO CBOWCTB HM3y4aeMbIX BEIIECTB, pealu3alud y4eOHOTO
mpoekta u (GOopMyIHpOBaTh BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MMyTEM
COTJIACOBAHUS MO3UIIUHA B X0J1€ OOCYXACHUS U 0OMEHA MHEHHSIMH.

OBiageHHe YHHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TIAHUPOBATh M OCYIIECTBISATH CBOIO NMO3HABATENBHYIO ACSITEIbHOCTD, OMPEACTsis e€
eM W 3a/layd, KOHTPOJMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeIaracMbli
QITOPUTM JCUCTBUN TIPU BHINIOJHEHUH Y4EOHBIX M HCCIEIOBATENbCKUX 3ajad, BbIOMpaTh Haubolee
3¢ GeKTUBHBIN CMIOCOO UX pElIeHUs ¢ YIETOM MOJTy4YeHUs HOBBIX 3HAHUN O BEIIECTBAX U XUMHUYECKHX
peaKIusx;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JESITENFHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIIEHKH.
IIpenmeTHbIe pe3yJibTAThl OCBOSHHS MPOTPaAMMBbI IO XUMHUH K KOHITY oOy4deHus B 10 kjacce:
c(hOpPMUPOBAHHOCTH MPEACTABICHUN 0 XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAyYHOW KapTUHBI
MHpa, POJM XMMHUU B TIO3HAHUM SIBICHUN TPHUPOJALI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI



JTUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW IJIsS PEIICHUs MPAKTUYECKUX 3aJad |
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO M IIPHPOTHON CPEAE;

BIIQJICHUE CHCTEMON XWMHUYECKUX 3HAHUH, KOTOpash BKJIIOYAET: OCHOBOTIOJATAIOIINE MOHSITUS
(XMMHYECKHI ~ DJIEMEHT, aTroM, OJJIEKTpOHHas 000J0YKa aroMa, MOJIeKylla, BaJCHTHOCTD,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKAas CBsI3b, CTPYKTYpHast popmyna (pa3BEpHYyTast U COKpalEHHAA),
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEpOAHBIN CKeleT, (GYHKIIMOHAIbHAS TPYIIa, pagTuKal,
M30MepHsi, U30MEPHI, TOMOJIOTHYECKUI PSill, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U a30TCOAEpIKaIIne
COCIIMHEHUS, MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3B€HO, BEBICOKOMOJIEKYJISIPHBIE COSTMHEHHS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOEHUSI opraHmyeckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA SI3bIK XUMHUHU; MUPOBO33PEHUYCCKHIE 3HAHUS, JISKAIUE B
OCHOBE MOHUMAHHS IPUIHHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (DaKTOJIOTHUECKUE CBEICHHUS
O CBOWCTBax, COCTaBe, IOJYYCHHH M OE30MaCHOM HCIIOJIH30BAHUN BAKHEHIINX OPraHUYECKUX
BEIIECTB B OBITY M TIPAKTUYECKOM JISATSIILHOCTH YEIIOBEKA,

cOPMHUPOBAHHOCTh yMEHUU BBISBIIATh XapaKTePHBIC TIPU3HAKH TOHSTHUN, YCTAaHABIMBATH WX
B3aMMOCBS3b, HCIIOJH30BaTh COOTBETCTBYIOIIME TIOHATHS TPH OIMUCAHWHM COCTaBa, CTPOCHUS W
MPEBPALICHUN OPTAHUYECKUX COCTUHECHU;

cOPMHUPOBAHHOCTh ~ YMEHHH  WCIOJB30BaTh  XHUMHYECKYI0 CHMBOJIMKY JUISi  COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamIEHHOW) (OPMYT OPraHUYECKHX BEIICCTB U
YpaBHCHUH XUMUYECKUX PEaKIi, M3rOTABJIMBATH MOJCIH MOJICKYJI OPraHUYEeCKHX BEIISCTB JUIS
WUTIOCTPAIMK KX XUMHUYECKOTO W MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MMPUHAUICKHOCTh H3YICHHBIX OPTAHUYECKUX BEIIECTB 10
UX COCTaBYy M CTPOCHHUIO K ONPEACTIEHHOMY KIIACCy/TPYIIe COSNUHEHHUN (YTIIeBOIOPOIbI, KHCIOPOI
a30TCO/IepKAIlAe COCNMHEHHS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTh WM Ha3BaHHS II0
cuctemarnueckorr HomeHnkiarype (IUPAC), a Taxke MpUBOAUTH TPUBHAIbHBIE HAa3BaHUS OTICIIBHBIX
OpraHMYECKUX BeUIeCTB (ITWUJICH, NPONWIEH, AaUeTHIEH, ATHJIEHIJIUKOJb, TJUIEepUuH, (¢EeHOo,
dbopmanpaeruy, aneraibAeruj, MypaBbUHas KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIIOTa,
CTeapuHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, HeJITI0103a, TJIMIUH);

c(OpPMUPOBAHHOCTh YMEHHSI ONPEIENATh BUIbl XUMUYECKOW CBSI3M B OPraHUYECKUX COCAMHEHUSIX
(omMHApHBIC ¥ KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJIOKEHHUSI TEOPUH CTPOCHHUS OpraHYecKux Beuects A. M.
BbytnepoBa s 0ObsICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpPaHEHHUS MacChl BELIECTB;

cOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PUINYECKHUE U XUMHUYECKUE
CBOMCTBa THUIHUYHBIX MPEICTABUTENECH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, 3TaH,
STHJIEH, MPOMWJICH, aleTwieH, OyraaueH-1,3, metunOyraguen-1,3, O€H30J7, MeETaHOJ, ATAHOI,
STUJICHTJIUKOJIb, TJIHLEPUH, (PEHON, aleTanblerus, MypaBbUHAs U YKCYCHas KHUCIOTHI, TJIIOKO3a,
KpaxMal, IeJIJTI0I03a, aMUHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKHX PEAKIIHI C HUCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;
cOpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh MCTOYHHKU YTIEBOAOPOIHOIO CHIphs (HE(DTH,
MPUPOAHBIN Ta3, Yroib), CHOCOOBI WX TMepepabOoTKM M MPAKTUYECKOEe NPUMEHEHHE TMPOJAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCICHUS IO XUMHYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIEeCTBA UM MPOAYKTa PEeaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOITHUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN);

chOpMUPOBAHHOCTh YMEHHI BJIaJIeTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO MO3HAHUS,
WCIOJIb3YeMBIX B XUMUU TIPU U3YUEHUU BEIIECTB U XMMUYECKUX SIBIICHUN (HAOIIOJeHIE, N3MEPEHUE,
OKCIIEPUMEHT, MOJEIHPOBAHKE), HCIOIb30BaTh CHUCTEMHBIE XHUMHYECKHE 3HAHUS I TPUHATHUS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIHsIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;



cOPMHPOBAHHOCTh yYMEHHMH COONIOAATh TpaBWJIa MOJB30BAHUS XHMHUYECKOH MOCynol u
nabopaTopHBIM 00OpYIOBAaHUEM, a TAKXKE IMpaBWIa OOpAIICHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBINMOJHATH XUMHYECKUH 3KCIEPUMEHT (IIpeBpaICHHS
OpraHMYECKUX BEIIECTB IIpU HArPEBAHMM, IIOJyYEHHE OJTHUJIEHA M HU3YYEHUE €ro CBOMCTB,
Ka4eCTBEHHBIE PEAKIMM OPTaHUYECKUX BEIIECTB, ACHATypalusi OCKOB NPU HArpeBaHHM, LIBETHHIC
peaknuu OEIKOB) B COOTBETCTBUM C NPAaBWIAMU TEXHUKHA OE30MACHOCTH TpU OOpamieHuu ¢
BELIECTBAMU U  J1a0OpaTOpHBIM OOOpYIOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOIO
JKCIEpUMEHTa B (hopMe 3alMCH YPaBHEHUN COOTBETCTBYIOILMX PEAaKUMi U (OPMYIUPOBATH BBIBOJIbI
Ha OCHOBE ATHUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O MH(POPMAIHIO, TTOIY4aeMYIO
13 pa3HbIX UICTOYHHUKOB (CpeacTBa MaccoBoi nHpopMaluu, MIHTepHeT u apyrux);

c(hOopMUPOBAHHOCTh YMEHUHN COOIOAATH ITPaBUiIa SKOJOTHUECKH I[E€JI€CO00pa3HOTO TTOBEJACHUS B OBITY
U TPYAOBOMW JIEATEIBHOCTH B LIETSAX COXPAHEHUS! CBOETO 3/I0POBBS U OKPYXKArOIled IpUPOTHON Cpepl,
OCO3HABATh OMACHOCTh BO3JEMCTBHS Ha KUBbIE OPraHU3MbI ONPENCIEHHBIX OPraHUYECKUX BEILECTB,
noHumasi cMmbicia rnokasarens [1IK, noscHATs Ha npuMepax crnocoObl yMEHBIIEHHS U MPEA0TBPAIlCHUs
UX BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa.

IIpenmeTHble pe3yJIbTaThl OCBOCHHS MPOTpaMMbl IO XMMHUH K KOHITY oOyueHus B 11 kiacce:
c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJM XUMHH B TIO3HAHWHU SIBICHUH TPHUPOJIBI, B (POPMHUPOBAHWH MBIIIJICHUS W KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMUMOW AJIsi PElIeHUs] MPAKTHUECKUX 33134 U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Ccpejie;

BJIQJICHUE CHCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarollfue MOHATUS
(XMMHUYECKUIl 2JIEMEHT, aTOM, M30TOII, S-, P-, O- AJIEKTpOHHBIE OpPOHMTA aTOMOB, WOH, MOJICKYJa,
MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, 3JEKTPOOTPHULIATEIBHOCTD, CTEINIEHb OKUCIICHHSI, XMMHUYECKasl
CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJUIMYecKas, BOJOPOJHAs), KPUCTAJUIMYECKAs pPEHETKA, THIIbI
XUMUYECKUX DPEAKLUUH, pPacTBOP, JIEKTPOJMTHI, HEAIEKTPOJUTHI, NIEKTPOIUTHYECKAs AUCCOLUALINA,
OKHCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON peaklUH, XMMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs IEKTPOJUTHUECKON TUCCOLMALUM, Teproandeckuii 3akoH [I. M. Menneneesa, 3akoH
COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHMs M IIPEBPAIIECHUS SHEPrUU IpU XUMHUYECKHUX
peaKkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33pEHUECKUE 3HAHUS, JIeXKalie B
OCHOBE NMNOHMUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUH, (aKTOIOIMUECKHE CBECHUS
O CBOWCTBaX, COCTaBe, IOJYYEHHU M O€30IaCHOM HCIOJIb30BAHUM BAKHEHIINX HEOPraHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOHN 1€ATEILHOCTH YEJIOBEKA;

C(OPMHPOBAHHOCTh YMEHHUI BBISBIATH XapaKTE€pHbIE IPU3HAKU MOHATHUM, YCTAaHABJIMBAaTh UX
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS NPU ONMCAHUU HEOPIaHUYECKUX BEIIECTB U
UX IpEeBpalleHui;

Cc(OPMHUPOBAHHOCTh YMEHHUH HCI0JIb30BaTh XUMHUECKYIO CHMBOJIUKY JUIsI COCTaBJIEHUS (GOopMyIl
BEIIECTB M YpPAaBHEHUU XMMHUECKUX peakuui, cucremarndyeckyro HomeHkiatypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHMs OTAEIbHBIX HEOPraHWMYECKMX BeIIeCTB (yrapHbld ra3, YIJIEKUCIBIA ras,
aMMMaK, raiméHas U3BeCTh, HeranéHas U3BeCTb, IUThEBas COJa, MUPUT U ApYyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPENENATh BaJICHTHOCTh U CTENEHb OKUCIIEHHUS] XUMUYECKUX JIEMEHTOB
B COCIMHEHMSX PA3JIUYHOTO COCTaBa, BUJ XUMUYECKOH CBS3M (KOBaJICHTHAs, HOHHAsI, METaJJIMUECKasi,
BOJIOPO/IHAsI) B COEIUHEHUSX, THI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BelecTBa (aToMHas,
MOJIEKYJISIpHAsi, MOHHAsA, MEeTaJUIMYecKas), XapakTep cpelbl B BOJHBIX PAacTBOpax HEOPraHUYECKUX
COCJIMHEHUH;

C(OPMHUPOBAHHOCTh YMEHHUI YCTaHaBIMBAaTh NPUHAUIEKHOCTh HEOPraHMYECKHX BEIIECTB IO HX
COCTaBy K ONpeeIEHHOMY KJIacCy/TpyIie coeMHeHUH (IPOCThie BELIeCTBAa — METAJIbl U HEMETaJLIbI,
OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE THUPOKCHIBI, COJIH);



chOpMHUPOBAHHOCTh YMEHHI pPacKphIBaTh CMBICH Tepuoamueckoro 3akoHa [I. WM. MenneneeBa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO ()yHKITUH;
C(OPMHUPOBAHHOCTh YMEHHMI XapaKTEpPH30BaTh OJJICKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHUX
anemeHToB 1-4 mepuonoB Ilepuonnueckoit cuctembl xumudeckux snemeHtoB J[. M. Menneneesa,
UCTIOJB3Yysl MOHATHS «S-, P-, O-3JI€KTPOHHBIC OPOUTAIN», «IHEPreTHUECKHE YPOBHH», OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHUsl CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUHN IO NEepHojaMm u
rpynnam Ilepuoandeckoit cucteMsl XUMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

cOPMHUPOBAHHOCTh YMCHHM XapaKTepU30BaTh (ONMUCHIBATH) OOIMHE XWMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHbIX KJIACCOB, IOJITBEPKJIaTh CYIIECTBOBAHME I€HETUUYECKOMN CBSI3U
MEXy HEOPTaHMYECKUMHU BEHIECTBAMU C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peakuuii;

c(OPMHUPOBAHHOCTh YMCHHSI KIACCH(PHUIIUPOBATH XUMHUYCCKUE PEAKIUU IO PA3IMYHBIM IMPU3HAKAM
(unciny M cocTaBy pearupyrolux BELIECTB, TEMJIOBOMY 3((eKTy peakiuu, WU3MEHEHHIO CTereHei
OKHUCIICHUS JIEMEHTOB, 00pPaTUMOCTH PEAKIINH, YIaCTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJIATh YPABHEHHUS PEAKIMM pPa3IU4HBIX THIOB, TOJHBIE U
COKpali€¢HHbIe YpaBHEHUs PEaKIMi HOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, MPU KOTOPBIX 3TH PEaKIUU
UIYT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUW MPOBOAMTH pPEAKIMH, TOATBEP)KIAIOIINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH OIBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI pPACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUN
MIOCPEJCTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca STHX PEaKIIUii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMH OT Pa3TUIHBIX
(hakTOpPOB; XapaKTep CMEUICHUSI XMMHUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ICHCTBUS
(mpuaIn Jle [larense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaThb XUMHUYECKHE MPOLECCHI, JieXKallie B OCHOBE
MPOMBIIIJIEHHOTO  TOJIyYEHUSI CEpHOM KHCJIOThI, aMMHaka, a Takke CQOpPMUPOBAHHOCTh
npejacTaBieHuii 00 OO0IMX HAy4YHBIX NPUHLMIAX M HSKOJOTMYECKUX MpobiieMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIYMCICHUSI C HMCIIOJIB30BAHUEM MOHSTHUS «MaccoBas IO
BEIIECTBA B PacTBOpE», 0ObEMHBIX OTHOIICHHUM Ta30B MpPU XUMHUYECKUX PEAKIMIX, MAacChl BEIIECTBA
Wi 0o0béMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O00BEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaklud Ha OCHOBE 3aKOHOB COXpaHEHUs
MacChl BEILIECTB, IPEBPALLCHHS U COXPAHEHHS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COONMIOJaTh TNpaBUiia TMOJB30BAaHUS XHUMHYECKONH TOCylod U
mabopaTopHbBIM 00OpyIOBaHHEM, a TaKXKe IMpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BBIMOJIHATH XUMHUYECKUN HSKCHEPUMEHT (pa3liosKeHue
MEPOKCHJAa BOJOPOJAa B IMPUCYTCTBUU KaTalu3aTopa, OMNPEIETICHUE CpeAbl PACTBOPOB BEUIECTB C
MOMOIIBI0 YHUBEPCAILHOTO MHAWKATOPA, BIMSHHE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaKiuu, peakiui MOHHOTO OOMeHa, KayeCTBEHHbIC peaklMu Ha cyiabdaT-, KapOOHAT- U XJIOPHI-
AHUOHBI, HAa KATHOH AaMMOHMS, PEIICHHE SKCHEPUMEHTAIbHBIX 3aJad mo TemaMm «Metamne» u
«HeMmeTannel») B COOTBETCTBUM C MPaBHJIaMU TEXHUKU O€30MACHOCTH MPH OOpallleHuH ¢ BEeIeCTBAMHU
1 1a00paTOpPHBIM 00OPYIOBaHUEM, MPEACTABIATh PE3yAbTAThl XUMHUYECKOTO JKCIEpUMEHTa B (hopme
3aMCH YpaBHEHUU COOTBETCTBYIOIIMX peakiuuidi U (GopMynupoBaTh BBIBOJBI Ha OCHOBE ATHUX
pe3ynbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHM KPUTHUYECKH aHATH3UPOBATH XUMUYECKYI0 WH(GOPMAILUIO, TIOTyIaeMyHO
13 Pa3HBIX UCTOYHHUKOB (CPEICTBA MaCCOBOM KOMMYyHHKAIMH, IHTepHET U APYrux);
c(OpPMHUPOBAHHOCTh YMEHHI COOIIOAATh MPaBUIa HKOJIOTHUECKHU 1€J1ecO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOMW JIEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYXKaIOIIeW IPUPOTHON Cpefpl,



OCO3HaBaTh OIIaCHOCTH BO3H€ﬁCTBHH Ha JKUBBIC OpPraHU3MbI OHpCHCHéHHHX BCIICCTB, IIOHUMAasA CMBICJI
nokazatens [1JIK, moscHsATs Ha mpuMepax crnocoObl YMEHBIICHHUS W MPENOTBPAIICHHUS UX BPEIHOTO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

JIIsL 06yqaloumxcs1 C OrpaHMYCHHBIMU BO3MOXHOCTAMU 3J0POBBA: YMCHHUC HNPHUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYITHBIX MCTOJaX INO3HAHUSA BCIICCTB U XUMHUUYCCKUX SIBJICHUM



TemaTnyeckoe VIAHUPOBaHMeE 110 Y4eOHOMY NpeaMeTy « XHuMHS»

10 knace
DJIEeKTPOHHbIE
Koa-Bo
Ne (uudgposbie)
Tema ypoka aKajaem. Buabl nesiteJibHOCTH
n/n o0pa3oBaTe/bHbIEC
4acoB
pecypcsl
Paznen 1. Teopernyeckue ocHOBBI opranunyeckoi xumum — 3 yaca. KP 0, ITP 0.
[Ipenmer oprannueckoin PackpeiBaTth CMBICII HA3y4aeMbIX OIUC
1 XUMHUH, €€ BOSHUKHOBEHUE, 1 NOHSATUN (BBISBISATh HUX XapaKTEpHBIE
«Mos mKoma»
pa3BUTHE U 3HAYCHUE MIPU3HAKK), YCTaHABJIMBATH ux
TeopHst CTPOCHHS B3aUMOCBS3b. [IpUMEHSTH MOJIOKEHUS
2 OPraHU4YeCKUX COCTMHEHUI 1 Teopun CTPOCHMA OpPTaHM4CCKUX OI'mcC
A. M. bytneposa, eé Bemects  A. M. byrmeposa s «Mos 1mKoJa
OCHOBHBIE TTOJIOKCHUS 00BsACHEHUS 3aBUCUMOCTHU CBOICTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI.
Hcnonws3oBath XUMHUYECKYIO
CHUMBOJIUKY TUTSt COCTaBJICHUS
MOJIEKYJISIPHBIX " CTPYKTYPHBIX
(pa3BépHyTOMH, COKpamEHHOM) (hopMym
Hpe)ICTaBJIeHI/Ie 0 OpraHn4Ye€CKUX BECIICCTB. OHpe)IerITB
KITacCHpHKALIHT BHUJIbI XUMHUUYECKOU CBS3U (OJUHAPHBIC,
OPraHWYECKHUX BELIECTB. KpaTHBIC) B OpraHMICCKHUX BIUC
3 Homenkatypa 1 COCTMHECHUSX. PackpeiBath  poih
. «Mos mkosa»
(CHCTeMaTI/ILIeCKaﬂ) u OpraHn4eCKoOM XMMHU B IIPUPOJE,
TPUBHAJIBLHBIE HA3BAHUS XapakTepu3oBaTh €€ 3HAUYCHUEC B )KU3HU
OPraHM4YeCKHUX BEIIECTB YCJIOBCKa, HWIUIIOCTPpUPOBATHL CBA3b C
OpyruMu  Haykamu. HaOmiomate
OIIUCBIBATh JEMOHCTPALIMOHHBIE
ONBITBI; TMPOBOAUTH W  OIHUCHIBATh
71a00paTOPHBIE OMBITHI U MPAKTUYECKUE
paboTHI.
Pasznea 2. Yraesoaopoasl — 13yacos. KP 1, TIP 1.
AJKaHBI: COCTaB U PackpriBaTh CMBICIT M3y4aeMbIX OIUC
4 CTPOEHHE, 1 HNOHATUM (BBISIBJISITH HUX XapaKTepHBIE
. «Mos mKoma»
TOMOJIOTUYECKHUU sl pPU3HAKN), YCTaHABJIMBATh ux
MeTaH ¥ 5TaH — B3aUMOCBSI3b, HCIIOJIb30BaTh OIUC
5 npocTeiime 1 COOTBETCTBYIOIIME  MOHATHS  IIpHU M
PEICTABUTENN aJIKAHOB OIIMCaHUN cocCTaBa, CTPOCHUA u «Viod TLKOIa»
6 AJIKEHBI: COCTaB U 1 NpeBpalleHuH OpraHnHCCcKuX OI'1C
CTpOEHHE, CBOHCTBA COCAMHCHHUH. Hcnomb3osath «Mos IIKoJIay
XUMUYECKYIO CUMBOJIUKY JUTS
OTUJIEH U IPOTUJIEH —
o COCTaBJICHUS MOJIEKYJISAPHBIX 51 OI'1C
7 npocTeiine 1 N o
CTPYKTYPHBIX (pa3BEpHyTOH, «Mos mKkomay
MPEACTABUTENHN AJIKEHOB R
COKpaIEHHOM) (GopMylT OpraHUYECcKUuX
o ITpaxTiaeckas pabora Ne . BEIIECTB. VCTaHaBIMBaTh ®TUC
1. «I[lonyyenune STHIICHA U MPHHA/UTEKHOCTD BELICCTR " «Most LIKoNay
M3Y4YEHUE €ro CBOMCTBY» OTIpe/IeNIeHHOMY KIacey
Ankazuensl. byramuen-1,3 YII€BOJIOPOJOB 1) COCTaBy H
1 MeTHn0yTanuen-1,3. CTPOCHHIO, Ha3bIBaTh ux 1o ®IUC
9 Homyuenue 1 CHUCTEMAaTUYECKOU HOMEHKIJIAType; «Mos IIKoTIay
CHHTCTHYICCKOTO KaydyKa H IIPUBOAUTh TPUBHMAIIBHBIE HA3BaHUSA
PC3UHBI OTIEIbHBIX MpECTaBUTENEN
10 | ANKHUHBI: COCTaB | 1 yraeBoiopoJoB.  Onpenensats  BUIBI dI'UC




DJIEeKTPOHHbIE

Koa-Bo
Ne (uudgposbie)
Tema ypoka aKajeM. Buabl aeATe1bHOCTH
n/n o0pa3oBaTe/bHbIE
4acoB
pecypchl
0COOEHHOCTH CTPOCHHUS, XUMUYECKOH CBSI3M B MOJIEKYyJax «Mos nIkosa»
TOMOJIOTHYECKUH P, YTJIEBOJOPOIOB; XapaKTepH30BaTh
Anetunes — npocTenimn 3aBUCUMOCTD PEaKIMOHHOM
MPECTABUTEINb ATKHHOB CIIOCOOHOCTH  YIVIEBOJIOPOJIOB  OT
BhbIunciIeHus o KpPaTHOCTH KOBAJICHTHOU CBSI3U.
11 | ypaBHEHHIO XMMHYCCKOIL 1 XapakTepuszoBaTb COCTaB, CTPOEHHUE, oruc
peaKLun IIPUMEHEHHE, usnueckue u| «Mos mkona»
" ApeHbI: GEH30JT 1 TOTYOII. . XI/IMI/I‘{6GCKI/IG CBOWCTBa, BaXHEHIIHNE OIUC
TOKCHYHOCTH apeHOB CTIOCOORI TOTydeHIA THITHAHBIX «Mos mkosay
NPEICTAaBUTENICH pa3IMYHBIX KJIACCOB
T'enerueckas caaze YTJIEBOJOPOJIOB (mMeraHa JTaHa
YTIIEBOJIOPOJIOB, ’ ’ OI'UC
13 1 STWJICHA, ameTuiieHa, OyramueHa -1,3,
MPUHAIIEKAIIIX K «Mos nIkosa»
OeH3oua, TOJIyOJ1a). BrisBasaTh
Pa3IMYHBIM KJIaccam
TeHETUIECKYIO CBSI3b MEXITY
TIprposibie HCTOUHUKH YIJIEBOMOPOJAMH M TIOATBEPKAATH €&
yTIICBOOPOZIOB: HaJInIue YpaBHEHUAMHU
14 | MPYPOAHBIN ras u 1 COOTBETCTBYIOLIHX XUMHYECKHX oruc
MIOITyTHBIE He(l)TSIHI)Ie"FaSLI, peakimii c HCHOMB30BAHMEM «Mos mKoma»
He(Th U MPOAYKTHI €€ CTPYKTYpHBIX dopmynL.
nepepaboTKu XapakTepu3oBarh UCTOYHHUKI
YTJIEBOJIOPOTHOTO  ChIpb  (He(dTH,
MPUPOIHBIN Ta3, yroJib), CIOCOOBI HUX
nepepadoTKH u MPaKTUYECKOE
IPUMEHEHHE TOJIy4aeMbIX HPOAYKTOB.
Hcnonb30BaTh  €CTECTBEHHO-HAY4HBIE
METOJbl TIO3HAaHUS — MPOBEACHUE,
HaOJII0/IeHNE M ONHMCAHUE XUMHUYECKOTO
JKCIIepUMeHTa (J1aboOpaTOpHBIE OIIBITHI
U TpakTudeckue pabotel). CiemoBaTh
nmpaBujaM  Oe30macHOM  paboThl B
1a0opaToOpud  HpPU  UCMOJIb30BAHUU
XUMHYECKON Nocysl U 000pya0BaHus,
a TaKkKe TMpaBWwiaM oOOpalieHus cC
BEIIECTBAMU B COOTBETCTBUM  C
15 KonTtponrHas pabora no 1 MHCTPYKLUUAMU BBIIIOJIHEHUS OI'UcC
paszzaeny «YTIeBoI0pOIbl» 71a00PaTOPHBIX OIIBITOB u «Mos nikosa»

IMPAKTHYCCKUX pa60T IO IIOJIYYCHHUIO U
HN3YUYCHUIO OPraHUYCCKHUX  BCIICCTB.

HpeHCTaBHHTB PEe3YyJIbTAaThI
OKCIICPUMCHTA B (I)OpMC 3aliucu
ypaBHeHI/Iﬁ COOTBCTCTBYIOLIUX

peakuuii M JenaTh BBIBOJBI Ha HX
ocHoBe. [IpoBOIUTH BBIYMCIEHUS VIS
OTIpe/IeIeHNs] MOJIEKYIIIpHON (POPMYIIBI
OpPraHMYECcKOro BELIECTBA, 1o
YPAaBHEHUIO XUMHUYECKOM  PpEaKIHH.
CamocTosITENTbHO  IJIAHUPOBATH U
OCYILECTBIIAITH CBOIO T0O3HABATEIBHYIO
NeSITeNbHOCTh, MPUHUMATh AaKTHBHOE
yyacTHe B  TpYNIOBOM  y4eOHOI




DJIEeKTPOHHbIE

Ne Koa-so (undposbie)
Tema ypoka aKajaem. Buabl nesiteJibHOCTH
n/n YACOB o0pa3oBaTe/ibHbIE
pecypcsl
JESTETLHOCTH.
Paznea 3. Kuciiopoaconep:xamue opranndeckue coequHennsi — 13 vacos. KP 1, ITP 1.
IIpenensuble PackpsiBath CMBICIT H3y4aeMBbIX

16 | OFHOATOMHBIC CITHPTHI: 1 MOHATHI (BBIABJIATH WX XapaKTEPHbBIE ®I'ucC
METAHOJI ¥ DTAHOJI. HpI/I3HaKI/I), yCTaHaBJIUBATh ux «Mo4 mKoga»
Bonopoanas cBsi3b B3aMMOCBS3b, UCIIOJIb30BATh
MHOroaTroMHbI€ CIIUPTHI: COOTBETCTBYIOILIINE IOHATHSA pH OIUC

17 STUJICHTJIUKOIb U 1 OIIMCAaHUU COCTaBa, CTpOCHHUS )5 Mot Ko
TJIUIEPUH peBpalieHu i OpPTraHUYECKUX 1
DEHO: CTPOEHHE COCIUHCHUI. Hcnonp3oBaTh

1g | MOTEKyIEL, usnueckue u 1 XUMHIICCKYIO CHMBOJIIKY AL ®Iruc
XUMHUYECKUE CBOMCTBA, COCTABIICHUA MOJCKYIAPHBIX 1 «Most mKoa»
IpUMEHEHHE CTPYKTYPHBIX (pa3BEépHYyTOH,

T — COKpani€éHHoM) GopMysT OpraHUuYECKUX
’ BEIIECTB. YcranaBiuBaTh OI'ncC

19 | bopmampaerun u 1
ALETATBACI L, ALETOH MIPUHAJIC)KHOCTD BEIIIECTB K «Mos mKosa
o i OTIpeIeIEHHOMY KJIacCy MO COCTaBy U

AHOOCHOBHBIC . CTPOGHMIO,  Ha3hlBaTh  HX IO -

o | PCACIBHBIC KAPOOHOBBIC 1 CHCTEMATHYECKOH HOMEHKIIATYPE; v
KHCJIOTHI: MypaBbHHAs U NPHBOJMTS  TPUBMATBHbIE  HA3BAHUS «Mos mKosa
ykeycHai OTAEIBbHBIX MpeACTaBUTENEH
IIpakTnueckas padora Ne KUCJIOPOJCOAEPKAIMX  COEAUHEHHUI. OTUC

21 | 2. «CoiicTBa pacTBOpa 1 XapakTepu3oBaTh COCTaB, CTPOCHHE, «Mos TKOTIAy
YKCYCHOU KUCJIOTBD) MIPUMEHEHUE, buzmveckue u
CreapuHoBas U OJI€MHOBAs XUMHUYECKAE CBOICTBA, BaKHEUIINE

oo | KHCIOTBL, KaK 1 CrocoObI MOJTyYEHUSI TUITUYHBIX OI'C
MPEACTABUTENH BBICILIUX MIPEJICTABUTENEH pa3JIMYHBIX KJIACCOB «Mos mKoma»
KapOOHOBBIX KHUCJIOT KHCIIOPOJICOACPKAIMX  COCOUHEHUN
Mpb11a KaK COJIM BBICIIUX (MeTaHonma,  JTaHONA,  TVIMLEPHHA, OIUC

23 | KapOOHOBBIX KHUCIIOT, UX 1 ¢eroua, (opmansiernya, M
MOIOIIIEE ﬂeﬁCTBI/Ie anecrajapacruiaa, yKCYCHOI\/’I KHCJIOTHI, «VO3 TIKOJIa»
O — [JIFOKO3BI, caxapo3sbl, Kpaxmaa,

o4 | TPOM3BOTHbE KAPGOHOBBIX . LEJUTION03bl); BBISIBIATH TEHETHYECKYIO ®IUC
KHUCIIOT. I'uponus CBA3H MOXY HIMH 1 HOATBCPHKIATE €C «Mos mKosay
CIOMKHBIX SDHPOB HaJn4ue YpaBHEHUSIMHU
K COOTBETCTBYIOIINX XUMHUYECKUX

UPBL: TUIPOIIU3 .
P P ’ peakuuii c HCII0JIb30BaHUEM

25 | IPMMCHCHHUC, 1 CTPYKTYpHBIX  dopmyn.  OmNucChIBaTh PruC
6 PYKTYp PMYIL.

MOJIOTUYECKAsl POJIb «Mos mKosay
KIDOB COCTaB, XHMMHYECKOE CTPOCHHUE U
P MIPUMEHEHUE KUPOB, XAPAKTEPU30BATh
YTJIeBOJIBI: COCTaB, WX 3HAYEHHE JUIS KU3HEAEATEIBHOCTU

- KnaccHpuKaius. . opranu3MoB. OcO3HaBaTb ONACHOCTb OIUC

Baxwuenmune s

. BO3JICUCTBUSl HA JKUBBIE OpPraHU3MBbI «Most IIIKOJIa
HPEACTAaBUTEIN. TITIOKO34, OTpe/IeTIeHHBIX OpraHUYecKuX
(pykro3a, caxaposa BEIECTB, TMOSACHATH HA IPUMEpax

27 KanMaJ'I 1 ICJIJIK0JI03a KakK 1 CHOCOﬁLI YMCHBIICHU S u OI'ucC
MPUPOAHBIC TOJIMMCPBI peaoTBpalLCHUA Uux BpEAHOI'O «Mos mKomnay
KonTtponsHas pabota o BO3/JICHCTBUS HA OPraHHU3M YEJIOBEKa. OLUC

28 azen 1 Hcnonb30BaTh  €CTECTBEHHO-HAYYHBIE
pasieLy «Mos mkosa»
«Kucmopocoaepskaiiuie METOJbl TO3HAHUSI — TIPOBEJCHUE,




n/n

Tema ypoka

KoJ-Bo
aKajJaeM.
JacoB

Buabl aesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

OpraHu4eCcKuc
COCAUHCHU

HaOII0/IeHNE M OMHMCAaHUEe XUMUYECKOTO
JKCIIEPUMEHTa (J1aOOPAaTOPHBIE OIBITHI
U TpakTudeckue pabotel). CiemoBarh
npaBuigaM  Oe3omacHOW  paboThl B
nabopaTopur  TPU  HCIOJIb30BAHUU
XUMHUYECKON TIOCYIbI U 000pYyHOBaHUS,
a TaKKe TMpaBWwIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBUH  C
UHCTPYKIUSMHU BBITIOJTHEHUS
1a00paTOPHBIX OTIBITOB u
NPaKTUYECKUX pabOT MO MOJyYCHUIO U
U3yYCHHIO OpPTaHMYECKHX  BEIIECTB.
[IpencraBnsTh pe3yabTATHI
JKCIepuMeHTa B (opme  3amucu
ypaBHEHHH COOTBETCTBYIOIINX
peaknmii W JenaTh BBIBOJBI Ha WX
ocHoBe. [IpOBOIMTH BBIYHCICHHUS IS
OTIpeIeNIEHUs] MOJIEKYISIPHOU (HOPMYJIBI
OpPraHu4ecKOTO BEIIIECTBA, 1o
YPaBHEHHIO XHUMHYECKOW  PEaKIWu.
CaMOCTOSITETBHO ~ TUIAaHWPOBATh |
OCYIIECTBJIATH CBOIO TO3HABATEIbHYIO
JeATeNbHOCTh, NPHHAMATh aKTHBHOE
ydacTue B TPYNIoOBOM  ydeOHOU
JEeATEIbHOCTH.

Pa3znea 4. A3oTcoaepxaime o

praapudyeckue coennuenus — 3 yaca. KP

0,11P 0

29

AMWHEBI: METHJIAMHH U
AHWJINH

1

PackpriBaTh CMBICTT H3y4aeMbIX
HNOHATUM (BBISBIATH HUX XapaKTepHBIE

30

AMHWHOKHCIIOTBI KaK
amdoTtepHbIe
OpraHuvecKue
COCIIMHEHUS, UX

OHOJIOrMYECKOE 3HAUCHHE.

IlenTuael

MIPU3HAKH), YCTaHaBJIMBATh nx
B3a1MOCBSI3b, HCITIOJI30BaTh
COOTBETCTBYIOILINE MOHSITHS npu
ONUCAHUU  COCTaBa, CTPOCHUS U
MpeBpaIllCHU I OpPraHUYEeCKHUX
COCIMHEHMH. Hcnonb3oBaTh

31

benku xak npupoHble
BBICOKOMOJIEKYJISIDHBIE
COEIMHEHUS

XUMHUYECKYIO CUMBOJIUKY JUTS
COCTaBJICHUS MOJIEKYJISIPHBIX u
CTPYKTYPHBIX (pa3BEpHyTOH,
COKpaIEHHOM) (PopMyNl OpraHUYecKUX
BEILECTB. Omnpenendars
IIPUHAIIEKHOCTD BEIIECTB K
OIIPENETIEHHOMY KJIACCy IO COCTaBy M
CTPOEHHUIO, HAa3bIBAThH 150, ()
CHUCTEMaTUYECKOU HOMEHKJIATYpE;
IIPUBOJIUTh  TPUBUAJIBHBIE  Ha3BaHUs
OTHENBHBIX MPECTaBUTENEN.
XapakTepu3oBaTb COCTaB, CTPOCHHUE,
IIPUMEHEHHUE, ¢buznueckue u
XUMHUYECKHUE CBOWCTBA, Ba)XKHEUILINE
CIOCOOBI MOJTyYEHHUS TUMHYHBIX
IIPEACTABUTENEN a30TCOJIepKaALIUX

OI'UC
«Mos mKoJyay»

OI'UC
«Mos mKoJyay»

OI'ucC
«Mo4 mKoga




n/n

Tema ypoka

KoJ-Bo
aKajJaeM.
JacoB

Buabl aesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)

o0pa3oBaTe/ibHbIE

pecypchl

COCIMHEHUH (MEeTHJIaMHMHA, TJIMIMHA,
OCIIKOB). OrnuceIBaTh COCTaB,
CTPYKTYpY, OCHOBHBIE CBOMCTBA
OenKkoB; MOSICHATHL Ha  MpUMEpax
3HayeHne OeNKOB il  OpraHu3Ma
yenoBeka. Mcnoap30BaTh €CTECTBEHHO-
Hay4YHbIE  METOJbl  IO3HAHHUA  —
Ha0JI01aTh U OTIUCHIBATh
JIEMOHCTPAIIHOHHBII AKCTIEPUMEHT.
CaMoOCTOSATENBHO  IUJIAHUPOBAThb U
OCYIIECTBIISITh CBOIO TIO3HABATEIHHYIO
NeSTeNbHOCTh, TNPUHUMATh AaKTHBHOE
ydyacTe€ B TpYINNOBOH  y4ueOHOM
JeSITeITbHOCTH.

Pa3nea 5. BoicokoMmoJiek

JgsipHble coequnenus — 1 yac. KP 0, ITP

32

OCHOBHHe IIOHATUA XUMHUHN
BBICOKOMOJIEKYIISIPHBIX
coenqnuennii. OCHOBHEIE
METOIbI CUHTE3a
BBICOKOMOJIEKYIISIPHBIX
coequHeHui. IlmacTMmacchl,
Kay4yKH, BOJIOKHA.

34

Pe3epBHbIit ypok.

Brnagerp wW3y4aeMbIMH XUMHUYSCKUMHU
IIOHATHUSAMU: pacKpeIBaTh CMBICII
M3Y9aeMbIX IMOHATHH U TMPHUMEHSATH 3TH
MOHATHS TIPU ONHUCAHWHM COCTaBa |
CTpOCHUS BBICOKOMOJICKYJISIPHBIX
OpPraHUYCCKUX BEIIIECTB, JUTST
OOBSICHEHUSI OTHENbHBIX (HAaKTOB U

OIr'ucC
«Mos mKoiay

aBiaeHnid. Mcnosib30BaTh XUMHYECKYIO
CUMBOJIUKY TUIs COCTaBIICHUS
CTPYKTYpPHBIX (OpPMYJ BEIIECTB H
YpaBHEHUH peaklHil MOJUMEPU3ALUN U
noJinKoHAeHcauu. OMUckIBaTh COCTAaB,
CTpOEHHUeE, OCHOBHbBIE CBOMCTBa
Kay4yKOB, HauOoJee
pacnpocTpaHEHHBIX BUIOB IJIaCTMAce,
BOJIOKOH; IPHUMEHEHHE B Pa3JIMYHBIX
oTpacisix. Mcnonb30BaTh €CTECTBEHHO-
Hay4YyHble  METOJAbl  TMO3HAHUA  —
HaOII0IaTh u OTIHCHIBATh
JIEMOHCTPAIIMOHHBIN SKCIIEPHUMEHT.

OI'UC
«Most mKoyia»

PesepBHoe Bpems - 2 yaca (u3 Hux AKP — 2 yaca)

Hroro mo nporpamme - 34 gaca. KP — 2, I[IP — 2




TemaTn4yeckoe NVIaHNPOBaHHUeE MO y4eOHOMY NpeaMeTy « XUMHUS»

11 kaacce
DJIEeKTPOHHbIE
Koa-Bo
Ne (uudgposbie)
Tema ypoka aKajem. Buabl nesTeIbHOCTH
n/n o0pa3oBaTe/bHbIE
4acoB
pecypcbl
Pasnen 1. Teopernueckue ocHoBbl xumum — 13 yacos. KP 1, TP 1
XHWMHUYECKUH HIEMEHT. PackpsiBaTh CMBICHI
ATOM. DieKTpoHHas U3y4aeMbIX NOHATUHI
KOH(HUTypaIusi aTOMOB. (BBISBJISITh MX XapaKTEPHbBIC
[Iepnoanueckuil 3aK0H 1 IpU3HAKU), YCTaHaBJIMBAaTh OIUC
1 [Tepuoanueckas cuctema 1 150, B3aUMOCBSI3b.
«Mos mKosa»
XUMHYECKUX AJIeMEHTOB /J[. PackpsiBaTh CMBICTT
. MenneneeBa, nx CBS3b C MepuoInIecKoro 3akona /.
COBPEMEHHOU TEOpHEI n. Meneneera u
CTPOCHHA aTOMOB. JEMOHCTPUPOBATh ero
3aKOHOMEPHOCTH CHUCTEMATHU3UPYIOLLYIO,
M3MEHEHHUS CBOICTB OOBSICHUTENBHYIO u
XUMHYECKUX DJIEMEHTOB M MPOTHOCTUYECKYIO (DYHKIIMH.
MX COEIMHEHUH I10 TpyInrnam XapakTepu3oBarh
2 U TiepuoiaM. 3HaUCHUE 1 3JIEKTPOHHOE CTpPOCHHE dI'vuc
IIEPUOINYECKOI0 3aKOHA U aTOMOB XMMHYCCKHUX «Mos koA
CHUCTEMBI XUMHUYECKUX S1IeMeHTOB 14 mepuonos,
snementos JI.1. UCIIOJIB3YS OHATHUSA S-, P-, O-
MenneneeBa B pa3BUTHH SJICKTPOHHBIC opOuranmy,
HayKHA OHEPICTUYCCKHUC YPOBHH.
CTpoeHHe BelecTsa OOBACHATH 3aKOHOMEPHOCTH
XuMnueckas cBsi3b, €& M3MCHCHHS CBOUCTB
3 BHIBI; MEXAHHU3MBI 1 XHMHUYECKHUX DJIEMEHTOB M UX ®OI'UC
9
. i «Mos mKoja»
00pa30BaHNs KOBAJICHTHOM COCAMHCHNH IO IICPHOAAM M
cBs3u. BogopoHas cBa3b rpynnam  Ilepuosmdeckoi
cuctemsl JI. 1. Mennaeneena.
BanenTtHoCTb.
PackpriBath CMBICIT
DIIEKTPOOTPUIIATEILHOCTb. .
M3y4aeMbIX MOHSITUI OI'C
4 CreneHb OKUCICHUS. 1
(BBIACTATh WX XapaKTePHBIC «Mos mKoma»
BemiecTBa MOJIEKYIISIPHOTO U
MIPU3HAKU) U TIPUMEHSTH 3TH
HEMOJIEKYJIIPHOTO CTPOEHUS
MOHATHS  TIPU  OINUCAHUU
[TonsiTue o AUCTIEPCHBIX cocTaBa - CTpOeHuUS
cucteMax. MctuaHbIe 1 BEIeCTB, I OOBACHEHUS OIUC
5 | KOJUIOUJHBIE PACTBOPBI. 1 OTHEIBHBIX baxToB - « Mot Ko
Maccosas no1s BemecTsa B sBiieHnil. OnpenensaTs BUIbI
pacTBOpe XUMUYECKOMH CBA3M
Kiaccuduranmst u (KOBaJICHTHOM, HOHHOM,
HOMCHKJIaTypa METAIINYECKOMH,
HEOPraHUYECKUX i
6 coez[pHHeHHﬁ I'enetnueckas 1 Bonoponnoi) ° PIUC
. COCJTMHECHUSIX; § THI «Mos 1KoY
CBA3b HCOPraHHICCKHUX KPUCTAJUIMYECKOW  pELIETKH
BCIICCTB, PA3JIMYHBIX KOHKPETHOT'O BEIIECTBA.
KjacCoB Onpenenarb BaJIGHTHOCTh U
Knaccudukarus CTETIEHb OKHUCIICHUS
XUMUYECKUX PEAKIUH B XUMHYECKHUX DJJIEMEHTOB B
v HEOPraHUYECKOU U 1 COCIUHEHHUAX  Pa3IM4YHOIO OI'NC
OpraHUYeCKON XUMMUH. cocraBa. IIpoBoauTs «Mos mKoma»
3aKOH COXpaHEHUsI MaCcChl BBIUHCIICHUS c
BEILIECTB; 3aKOH COXPaHEHUS HCIOJIb30BAHUEM  ITOHATUS




DJIEeKTPOHHbIE

Koa-Bo
Ne (uudgposbie)
Tema ypoka aKajeM. Buabl geATe1bHOCTH
n/n o0pa3oBaTe/bHbIE
4acoB
pecypcsl
U TIpeBpaleHUs SHEPTUU «MaccoBasi JI0Jis BEIIECTBA B
MIPU XUMUYECKHUX PEAKITHSIX pacTBope». Bnagers
CKopocTb peaxiu. U3y4aeMbIMH XHUMHYECKHUMHU BLUC
8 | ObpaTtumsle peakuuu. 1 HOHATUSAMM. OOBACHSTD Mot LiKoni
XHWMHUYECKOE PAaBHOBECUE 3aBUCHMOCTD CKOpOCTH
[TpakTaeckas padora Ne 1. XUMHIICCKON  pCaKIun  OT
9 «BnusiHue pa3au4HbIX 1 % a3JITTHBIX baxropos. OI'nC
(aKkTOpOB Ha CKOPOCTH Tpenc/ATE XapakTep «Most IKOoIa»
XHMUUECKO PEaKITHH CMETIEHHS XUMHYECKOTO
paBHOBECHSI B 3aBHCHMOCTH
DNEeKTPOTUTHIECKAs .
OT BHEIIHEro BO3JIEHCTBHA
nuccormarnus. Ilonsrue o
(mpunuun  Jle [atense).
BOJIOPOJTHOM TOKa3aTese
fiopoZt CocraBisTh ypaBHEHUS OIr'mcC
10 | (pH) pactBopa. Peakuuu 1 N .
peaKnuii pa3uYHbIX THIIOB; «Mos 1IKOJIa»
noHHOro oOMeHa. ['maponus N
NOJIHBIE ¥ COKpAaIIEHHBIC
OpraHUYecKuX U .
yYpaBHEHHS peaxmuii
HEOPraHUIeCKUX BEIICCTB
MOHHOTO OOMEHa, Y4UThIBas
OxuemmrennHo- YCIOBUS, TIPH KOTOPBIX OTH
BOCCTaHOBHTEIIHHBIC PEaKIMH WAYT 70 KOHIIA. OIUC
11 | peakunn. onsTie 06 1 Hcnonb30BaTh €CTECTBEHHO- «Mos IIKOIay
SJICKTPOJIM3C paCIlIaBoB 1 Hay4HBIE METOJbI MO3HAHUS
PacTBOPOB COJIEH — TPOBEIEHUE, HAOTIOIEHHE
U ONHCAaHUE XUMHYECKOrO
JKCIIEpUMEHTA
(IeMOHCTpaIMOHHBIC u
nabopaTopHbIC OTIBITHI,
MpaKTUYECKHe padoTHI): TIO
OIIpE/IEICHUIO cpeabl
BOJIHBIX PacTBOPOB BEILECTB,
peakuuii HMOHHOrO OOMEHa,
BIIMSIHUIO pa3IUYHbIX
(GakTOpOB  Ha  CKOpPOCTb
peaKIuid. Cnenosathn
KonTponrHas pabora o paBHJIaM H0JIb30BaHUs OIUC
12 | pazneny «Teopernueckue 1 XMUMHUYECKOH  mocynoid U
«Mos mkoma»
OCHOBBI XUMHUI» 1a00paTOPHBIM
000pynoBaHuEM.
IlpencraBiasaTe  pe3ynbTaThl
XMMHYECKOTO 3KCIIEPUMEHTa
B (opMe 3anucu ypaBHEHMH
COOTBETCTBYIOLIUX PeaKIUH
U JlenaTh BBIBOJBI Ha UX
OCHOBE. IIpoBoauTh
BBIUMCIICHUS 110 YPaBHEHUSAM
XUMHUYECKUX peaKiyii, B TOM
qucie TEPMOXUMHUYECKHE
pacy€Tsl.
Pa3nen 2. Heoprannyeckasi xumusi — 174acos. KP 1, TIP 2.
Mertaibl, X MOJIOKEHHUE B PackpsiBaTh CMBICIT
13 IIepuoaunueckoii cucreme 1 M3y4aeMbIX TIOHATUN OI'NC

XUMHYECKUX DJIeMEHTOB JI.
. MenneneeBa u

(BBLIETATh MX XapaKTepHbIE
IIPU3HAKU) U OPUMEHATH 3TU

«Mo4 mKoga




DJIEeKTPOHHbIE

Kou-Bo
Ne (uudgposbie)
Tema ypoka aKajaem. Buabl nesiteJibHOCTH
n/n o0pa3oBaTe/bHbIE
4acoB
pecypchl
OCOOCHHOCTH CTPOCHUS MOHSATUA TpPU  ONUCAHUU
atroMoB. O0mue pusnyeckue cocraBa u CTPOEHUS
CBOMCTBA METAJJIOB BEIIECTB, JJId OOBICHEHUS
CrinaBbl METaJIOB. OTACIHBHBIX thaxroB n OIUC

14 QHGKTPOXI/IMI/ILIGCKI/H\/JI psn 1 sBieHnil. OOBICHATD O6H_II/IC Mot LIKoIa
HaNpsHKEHU METAJIOB 3aKOHOMCEPHOCTH B
XuUMHUYECKHE CBOMCTBA M3MCHCHIH CBOUCTB
BAKHEHIIIIX METAILIOR DIIEMEHTOB — METAILIOB M HX P

15 | (maTpuii, Kanuii, KaJabIuii, 1 COCAMHCHMM — C  y4ETOM «Most LIKoIa»
MarHuii, aJroMUHUI) U UX CTpOCHMA ~ HMX  aTOMOB 1
COSNAHEHMI MONOKEHUT B

U [Tepuonnueckon CHUCTEME
XuMHUYECKHEe CBOMCTBA

XUMHYECKUX dJeMeHTOB /. OI'C
16 | xpoma, Meau U BX 1
N n. Menpeneena. «Mos IIKOoJIay

COCTMHEHU N

- XapakTepu3oBaTh
XHWMHUYECKUE CBOMCTBA (OIHCHIBATS) obmIe BIUC

17 | nunxa, HKeesa i HX 1 XAMHUYECKHE CBOMCTBA «Most TIIKOJIaY
COCTMHCHUI METAJIOB, WX BAKHEHIINX
HpaKTI/I‘—IeCKaﬂ pa60Ta No 2. COCAUHEHHUH, IO JITBEPKIast

1g | 'Pemenue 1 3TO ONMCAaHHME TPUMEPAMHU OI'UC
IKCIIEPUMEHTAJIBHBIX 337124 ypaBHEHUI «Most Ko
no TeMe «MeTtamie»" COOTBETCTBYIOIINX
Hemeranisl, MX MOJI0KEHNE XUMUYECKHUX peakuuii;

B [lepuoanyeckoii cucreme NPUMEHEHWE METAIUIOB B

19 | XMMHUECKHX DIIEMEHTOB 1. 1 pa3NIUUYHBIX ~ O0NacTAX, a dI'UC
. Menneneesa u TAaKXKC MCIIOJb30BaHUE UX «Mos mKoiay»
0COOEHHOCTH CTPOEHUS JUId CO3/1aHusl COBPEMEHHBIX
aTOMOB MaTepHaJIOB U TEXHOJIOTHH.
dusHyecKue cBOCTBa OnucrpiBath CrOCO0b!

HEMETAIJIOB. AJUIOTPOINUS 3allMTBl  METAIOB 0T DLIC

20 | HemeTaLIOB (HA IPUMEpPE 1 KOppO3uH. Packpeisats «Mos. LIKOay
KHCIIOpo/a, cepbl, hocdopa CYIIHOCTh  OKHCJIUTEIbHO-
¥ yIiIeposa) BOCCTAHOBUTEIIbHBIX

o CaKIMi MOCPEACTBOM
XUMHUYECKUE CBOMCTBA peakdl pel
COCTaBJICHUS D3JIEKTPOHHOTO OI'1C

21 | raJloreHoB, cephl U UX 1 .

. OalaHca JITHX  PEaKIUH. «Mos mKomay
COCJIMHEHU I
X N [IpoBouth peaKIuu,

” MMHYECKHUE CBOMCTBA . MO TBEPIKTAOTITHE OIUC
asota, (bocov(bpa 1 ux XapPaKTCPHLBIC CBOMCTBA «Mos mKoa)
COCAMHCHHH M3y4aeMbIX BEILIECTB,

XUMHYECKUE CBOHCTBA pacrno3HaBaTh OTIBITHBIM ®OTUC

23 | yrmepona, KpeMHHUs U HX 1 NyréM  HMOHBI  METallIOB, «Mosg LIKOIay
COCAMHCHUHI IIPUCYTCTBYIOIIME B BOJHBIX
[Ipumenenne BaxxHEUIINX pactBopax. Mcnone3oBaTh OIUC

24 | HEMeTaJUIOB M UX 1 €CTECTBEHHO-Hay4YHbIE

N «Mos mKoma»
COEIMHEHU N METO/IbI MO3HAHUS -
06001IeHHe U npoBeJeHNe, HaOIIoAeHnEe U
CHCTEMAaTH3alus 3HAHUH 110 onucaHue XAMHUYCCKOIro

o5 | TEME «HemeTanmnby. 1 OKCHEPpUMCHTA OI'C
Brruncienus no (IeMOHCTpALHOHHBIE H «Mos mkoma»
YPaBHEHUSAM XUMHUYECKHUX n1abopaTopHbIe OIIBITHI,
peakuuii u MPaKTUYECKUE paboThI).




DJIEeKTPOHHbIE

Ne Koa-go (undposbie)
Tema ypoka aKajJeM. Buapl aesiTe ILHOCTH
n/n 4ACOB o0pa3oBaTe/ibHbIE
pecypchl
TEPMOXUMHYECKHE PACUETHI [IpencraBaste  pe3ynbTaThl
Ipakruyeckas paGota Ne 3. XUMHUYECKOTO SKCIIEPUMEHTA
26 «Pemnrenne 1 B (OpME 3anucH ypaBHEHUH dI'UC
JKCIIEpUMEHTAJIBHBIX 3a7a4 COOTBCTCTBYIOINX DPCAKIIHH «Mos mKoma»
o Teme "Hemetamnbr"» U JACaTb BbIBOABI Ha HX
KoHuTpompHas padbora mo OCHOBC. Creposats
27 | Temam «MeTamib» U 1 TpaBiIam TOJIbSOBAHNA Oruc
«HeMeTamIb» XUMHYECKOM  TOCYyIOM U «Mos 1mKoa»
1abopaTopHBIM
Heoprannueckue u
obopynoBanuem. [IpoBoauTh
OPraHU4YeCKHUE KUCIOTHI. OIr'mcC
28 1 BBIUMCIICHUS 110 YPaBHEHHSIM
Heoprannueckue n . «Mos mkosa»
XUMHYECKUX peakiuii.
OpraHUYECKHUE OCHOBAHUS
CaMoCTOSITENLHO
MJIaHUPOBATH u
OCYIIECTBIISTH CBOIO
MMO3HABATEIIbHYIO
JeSTeTbHOCTh;  NMPUHUMATH
aKTHUBHOE ydacTtue B
IpyNIoBOH yueOHOM
JEATENIbHOCTU.  PackphiBaTh
CMBIC]T M3y4aeMbIX TOHATUN
(BBIAETATh WX XapaKTePHBIC
MIPU3HAKN) U TIPUMEHSTH 3TH
MOHATUSA TIPU  ONHUCAHUU
cocTaBa u CTPOCHUS
BEIIECTB, Mg OOBICHEHUS
OTHEJILHBIX (hakToB u
saBieHnii. OOBACHITEL 00IIHE
3aKOHOMEPHOCTH B
AmdboTepHsre A3MEHEHUHU CBOMCTB
HEOPraHUYECKHE U HeMeTaHHOE 1 X
29 OPraHU4YeCKUe COCTMHEHUS. 1 COCAMHCHNH ¢ yqeToM OI'ucC
I'enernueckast cBsI3b CTPOCHMA ~ MX  aTOMOB M «Mos HmIkoia
HEOPraHMYECKUX U ?IOHO)KGHI/I}I . B
OPraHUYECKUX BEIIECTB CpUOANHCCKON CHCTEME
XUMHYECKHUX 3JIeMEHTOB JI.
. Menneneena.
XapakTepu3oBaTh
(orMCHIBATD) oOmue
XHUMHYECKHE CBOMCTBA
HEMETAIUIOB, UX Ba)KHEHIIIHNX
COCMHEHUM, MOATBEPXKaas

9TO ONHWCAaHUE NPUMEPAMU
ypaBHEHUH

COOTBCTCTBYROIIIUX

XUMHUYCCKUX peaKHHﬁ.
XapaKTepI/ISOBaTL BIIMAHHUC
HEMCTAJJIOB u nux
COCIUHEHUN Ha KHUBBIC
OpraHHU3MBbI; OIINCBhIBATh
MNPUMCHCHUC B Pa3JINYHBIX

obmacTsix IPAKTHYECKON




n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

Buabl aesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

JESTETbHOCTH YeJI0BeKa.
[TonrBepxnaTte
CYyLIECTBOBaHUE
TEHETUYECKON CBSI3U MEXKITY
HEOPraHUYECKUMH
BEILIECTBAMHU  C
YpaBHEHUH
COOTBETCTBYIOIIUX
XUMHAYECKUX peaKuuid.
PackpsiBath CYILIHOCTh
OKUCITUTEITLHOBOCCTAHOBUTE
JIBHBIX peakuui
MOCPEICTBOM  COCTaBIICHUS
SJIEKTPOHHOTO OajlaHca ATUX
peaKuuid. [TpoBoauTH
peaKIuu, TMOITBEPKIAFOIINE
XapakTEepHBIE CBOICTBA
M3y4aeMBbIX BEIIIECTB,
pacrno3HaBaTh OTIBITHBIM
yTEM aHHNOHHEI,
MPUCYTCTBYIOIINE B BOJHBIX
pactBopax.  Mcnonb3oBaTh
€CTECTBEHHO-HAY4YHbIE
METO/IbI MO3HAHUS -
MIPOBEICHNE, HAONIOACHUE U
OTHCaHue XHUMHYECKOTO
JKCIIEPUMEHTA
(IeMOHCTpaAIIOHHBIE u
nabopaTtopHbIe OTIBITHI,
MIPaKTUYECKHE paboThl).
[IpencTaBisiTh  pe3ynbTaThl
XHUMHYECKOTO HKCIEPUMEHTa
B (hopme 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEaKIUil
U JenaTh BBIBOJBI Ha UX
OCHOBE. CnenoBathb
paBUJIaM MOJIb30BaHUS
XUMHYECKOH  TOCylIod U
1a00paTOPHBIM
obopymnoBanueM. [IpoBoauth
BBIYUCIICHUS TI0 YPAaBHEHUSM
XUMHUYECKUX peaKkuuid.
CamocrosATenbHO
IJIaHUPOBATH U
OCYHIIECTBJISITh CBOIO
MO3HABATENIbHYIO
JeSTETbHOCTB;
aKTUBHOE
IPYIIIOBOM
JESTETbHOCTH

IIOMOIIBIO

MPUHUMATh
ydactue B
y4eOHOU

Pa3znen 3. Xumus u xu3nb — 2 yaca. KP 0, IIP 0.

30

Pomip xuMuu B o0ecIieueHuN

1

PackpsiBaTh pojib XUMHH B

OI'nC




n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

Buabl aesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

9KOJIOTHYCECKOM,
SHEPreTUYECKOMN U MULLEBOMN
0€30MacCHOCTH, pa3BUTUU
Menuuunel. [IpeacraBnenns
00 00IKX HAYYHBIX
MIPUHIIUATIAX
IIPOMBIIIIJIEHHOTO
MOJIYYCHHS BAXKHEUIIINX
BEILIECTB.

31

Yenosek B MUpE BELIECTB U
MaTepuanioB. XUMHS U
3/I0POBBE YEIOBEKA.

32-
33

pELIEHUH  3HEPreTUYECKUX,
CBIPBEBBIX U 3KOJIOIMUECKUX
npobiem YEJI0BEUYECTBA,
OTIHCHIBATh OCHOBHbIE
HaIpaBJICHUS pa3BUTHS
XUMHUYECKON HayKU u
TEXHOJIOTUHU. [IpumeHnsTH
npaBuiIa 0e30macHOro
oOpaleHrss ¢ BeIEeCTBAMH,
UCIOJIb3YEMbIMU B
IIOBCEIHEBHOH JKU3HU,
IpaBWia MOBEACHUS B IIEIAX
cOepexeHUsT  370pOBbsl U
OKpYXarIlled  IPUPOAHOU
Cpelpl;  MOHUMAaTh  BpEN
(ommacHOCTh) BO3/IEUCTBUS Ha
JKUBBIC OpraHU3MBI
OTIpEIeNIEHHBIX BEIIECTB
cvmbicn  mokazarensa  [1JIK,
NOSICHATh  HA  MpUMeEpax
CIOCOOBI  YMEHBIIEHUS U
peI0TBPALLECHUS ux
BpPEIHOTO BO3JIEUCTBUSL.
AHaM3upoBaTh u
KPUTHYECKH OIICHUBATh
nH(popMaIno, CBS3aHHYIO C
XUMHYECKUMH TIpoIeccaMiu U
UX BJIMSHUEM Ha COCTOSHUE
OKpy>Karoleu Cpebl.
Hcnonb30BaTh MOJTy4YEHHBIE
3HAHUA W TPEACTABICHUS O

chepax NEeSITeNIbHOCTH,
CBA3aHHBIX C HAyKOH WU
COBPEMEHHBIMU

TCXHOJIOTHUAMH, KaK OCHOBY
JI1 OpUCHTAIUU B BLI60pe

cBoeit Oynmytei
poeCCUOHAITBHOM
nearenbHocTd.  [IpuHuMaTh
ydyacTue B OOCYXIEHUH
npo0ieM  XUMHUYECKOW |
9KOJIOTHIECKOMN
HaIlpaBJIEHHOCTH,

BBICKa3bIBaTh COOCTBEHHYIO
HO3MLIMI0 M0 TMpobieme Hu
npeiaraTh BO3MO>KHBIE
IIyTH €€ pelICHUs.

«Mo4 mKoga»

OIr'ucC
«Mod mKkomga»

PesepBHOe Bpems - 2 yaca (u3 Hux AKP — 2 yaca)

Hroro no nporpamme - 33 yaca. KP - 2 [1P — 3




