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PaGouass mporpamma OpHUEHTHpPOBAaHA Ha LEJNEBbIE HPUOPUTETHI, CHOPMYJIUPOBAHHBIE B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS

MAOQOY COL Ne56

COJEPXKXAHUE OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUH

[IpenMeTr opraHMYecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUM HOBBIX BEIIECTB U MATEpUAIOB. Teopus CTpOEHUsS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYECKUX BelecTB. ['omonorusa, w3omepus. XHMHYECKAass CBSI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEMIINX IPEICTABUTENIEH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJCIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJEHUE WU
ONMCaHNE AEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MeraH W 3TaH —
OpocTeilline NpPEeACTaBUTENN AaJKaHOB: (PU3WYECKUE W XHMHUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHMs), HAXOXKICHHE B MPUPOAE, MOJIyYeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPHU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U



XUMUYECKHE CBOMCTBA (pEaKLUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakuuy rajoreHMpOBaHMsI U HUTPOBAHUS), MOJYyYEHUE U NIpUMEHEHue. 10.1yon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYyeHue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAILKUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. llpupomHblii ra3 W HOIyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnaenue. CrnocoObl mepepadOTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), nupoau3. I[IpomyKTel
nepepaboTku HeTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJjoreHONMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YYEHHUE €rO CBOMCTB.

PacuéTHrie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnaopoaconepxaiue opranneckue CoeAUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOECHHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuUd C AaKTUBHBIMU MeETaJlJIaMH,

raJloreHOBOJIOPOJIaMU, TOpEHHE), NpUMEHEHHEe. BOoJOpoJHbIE CBS3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. JIelCTBME METAHOJIA M ATAHOJIA HA OPTaHW3M YEJIOBEKA.

MHoOroaroMHbl€  CHUPTHL. ODTUJICHIJWKOJb W  TJMIEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi pPeakiusi Ha MHOTOaTOMHBIE CIUPTHI). JleiicTBUEe Ha
OpraHu3Mm 4YesoBeka. [[pumeHenune rmuepruaa U 3TUIICHTIIUKOIISL.

deHom: CTpoCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anbaerugpl U kemouwvl. DoOpManbIETHUl, alETAIBJICTUl: CTPOCHHUE,
dbuznyeckre U XMMUYECKUE CBOMCTBA (peaklMU OKHCJICHUS M BOCCTAHOBJICHUS,
Kaue€CTBEHHbIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTpPOCHHE, (PU3NUYECKUEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue Jijis Kjiacca KUCJIOT, peakius dTepudUKalnm), moaydeHrue u MpuMeHECHHE.



CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupoB. buonoruueckas
POJIb )KUPOB.

VYrneBoasl: cocTtaB, Kkiaccuukamus — yrieBoaoB  (MOHO-, M- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUE U XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXACHUE B IPHUPOAE, NMPUMEHEHUE,
ononorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
Hewnono3bl.  PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOIH3,
KAauECTBEHHAS PEAKIUS C HOJIOM).

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLIEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
MIPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). buonormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMoIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIUS U MOJTUKOHIEHCALUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HaKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYHIECTBIIIETCS YEpE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIIUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HaOIIOACHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUN ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlUMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbIE H KOCMETHUYECKHE IpENapaTsl, MaTEPHAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

ITepuonnueckui 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognvecKoro 3akoHa u llepmoamyeckoil CucTemsl
xuMmudeckux aneMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPyNIaM M IEpPHOJaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.



CrpoeHue BellecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucienus. IoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenkiatypa
HEOPraHWYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss — XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounarus. CuiabHble U cliadbie 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileproguyeckas cucrema XuMuaeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOJIoJAeHUuE U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUM HOHHOTO OOMEHA),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaAKIIUm».

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM 4YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumusi

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckond  cucrteme
xuMuueckux djeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpoa, cephl, hochopa u yriaepoaa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHEeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnsl. [lonoxenne meramioB B llepuonnueckoil cucTteMe XUMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METALUIOB (HATPHUH, KalWui, KaJbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUM.

OOmme cnocoObl moayuyeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3Y4YeHUE KOJUIEKINN «MeTayuibl M CIUIaBbl», O00pa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJeHWEe W OIHMCAaHHWE JIEMOHCTPAIlUOHHBIX U
71a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiM 00OBEMaA ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPreTUUEeCKON W THIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl JIEKTPOHUKH, HaAaHOMAaTepHuasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ynoOpeHus.

Xumusi ¥ 3[0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B NOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOImeH W
HEOpPraHu4ecKorM XxuMuM B 11 Kitacce oCyleCTBISIETCS Yepe3 UCIOIb30BaHUE Kak



OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHAN, SIBISIONIAXCS
CUCTEMHBIMM I OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KilacCUpUKALMs, TEPUOAUYHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: MaTepus, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUM YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHosorus: XuMuyeckass NMPOMBIIUIEHHOCTb, METAJLUIYPIHUsl, IIPOU3BOICTBO
CTPOUTENIBHBIX MATEPHANIOB, CEJIbCKOXO35MCTBEHHOE NPOW3BOJCTBO, IHILIEBAs
IPOMBIIUIEHHOCTh,  (papMalleBTHYECKasi  MPOMBIIUIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPENapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEPHAIIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOIUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4YKME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MpeAMeTa «XHMHS» JTOCTUTAIOTCA B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM Y  TpPaBWIAMH  TOBEJAEHUS, CIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHSI» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM UYHUCIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUSA:

OCO3HaHMS 00YJAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYallMsIX, YTPOKAIOIINUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEeTbHOCTH, OOINECTBEHHO TMIOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLMAIIBHOU CPEIBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpele, YMEHHs] IPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHON W COLMAIBHOUN
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeUu(UKU XUMUU KaK HayKd, OCO3HaHMUs €€ poJu B
dbopMHUpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKPYXKAroIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHHM JJiI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MPoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUMI
YCHENIHOTO TPpyJda W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHS SBJICHUH OKPYKAIOIIEro MUpPA U
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHbBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00IIero 00pa30BaHUs BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUE,
IpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHUKATUBHEBIE,

PETYISITUBHEBIE), o0ecreynBaroye (dbopmupoBaHue (GyHKUIHOHATIBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKme JecTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LENH JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbI€ B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIbHBIE NIPEICTABIICHNU — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XuMHU4yeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiuy — TMpU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUYECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKLnii;

(GbopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh TOCTABICHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 3a XOIO0OM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX WHMoOpMarmu (Hay4dHO-
NOMmyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoOBaTh 3aMpOChl U MPUMEHATH PA3JIUYHBbIE METOIbI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpEICTaBICHUSA
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEeHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJeH, (OPMYIHpPOBaTh CBOM  MPEIJIOKECHHUSA
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThI MO HCCIETOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajin3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHWS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEJIOBATENbLCKUX 3ajad, BbIOMpaTh Hambosee
b (EeKTUBHBIN C€MOCO0 HMX peHieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJb CBOEH NEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
¥ CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHUSI»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs MPaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCJIOPOJ, U Aa30TCOJAEpXkALIUEe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BELECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOHN ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTE€pPHbIE NMPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMIA;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUM YyCTaHaBIMBATh MPHUHAJJICKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA II0
cuctematudyeckoil Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAJIbHBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCJIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiis 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPAa3IHMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru/, MypaBbUHAsi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKY IO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHHE, U3MEPEHUE, FIKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TOPUHATHS PEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TIOJTyUEHUE
STWJIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpEeBaHMUM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJyYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TOHUMasi cMbIca Tokazarens [1JIK, moscHATh Ha MpUMepax CIIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitnst ais 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINE TOHATUSA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJUTHYECKAS JTUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TeOopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XHMMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAINIME B OCHOBE IMOHUMAHWS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBIICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMacCHOM HCTIOIB30BaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEIIOBEKa,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMyJ BEIIECTB M  YPaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJUNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIApHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOTBI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUNYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB /. M. MenpaeneeBa, ucnonb3yss MHOHATUA «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAUHEHUN
0 nepuojaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaklNy, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPAaBHEHHS pEaKUUil pa3IMuHbIX
TUIIOB, TIOJIHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMHUYECKHE TMPOIECCHI,
JeKalllue B OCHOBE MPOMBIILUIEHHOTO IMOJIYYEHUSI CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Tra30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKliMH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CynbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIlEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
OpPEJCTaBIsATh pPE3yJIbTaThl XUMHYECKOIO HSKCIepuMeHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX HMCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIH, IHTEepHET U ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KoanuectBo yacon
Ne DJIeKTpOHHbIe (HM(ppOoBbIe) 00pa3oBaTeIbHbIE
pa3aesioB U TeM Kontpoububie IIpakTnueckue
n/n Bcero pecypcbl
MPOrpamMmbl padoThI padoTbl
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoin
xuMuu. Teopus cTpoeHUs
1.1 OpPraHUYeCKUX 3 https://resh.edu.ru/subject/lesson/6149/main/170400/
coenuHeHnd A. M.
byrtneposa
Hroro nio pazgeny 3
Pasnen 2. YraeBonopoast
IIpenenbubie
pe https://resh.edu.ru/subject/lesson/6151/start/149993/
2.1 YTIIEBOJOPOIBI — 2
AJIKaHbI
Henpenenbubie
peAt https://resh.edu.ru/subject/lesson/5412/start/
2.2 YTJIEBOJOPOBI: AJIKEHBI, 6 1
AJIKaIUEHBI, ATKMHBI
)3 Apomarnyeckue ) https://resh.edu.ru/subject/lesson/4775/start/
) YIIIEBOIOPOIbI
[IpupoaHbIe HCTOUHUKHT
PHpOA https://resh.edu.ru/subject/lesson/6148/start/170461/
24 YIJIEBOAOPOIOB U UX 3 1
nepepaboTka
Uroro no pazgeny 13




Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHUust

https://resh.edu.ru/subject/lesson/4769/start/150550/
3.1 Cnuptel. Denon 3 https://resh.edu.ru/subject/lesson/5727/start/150577/
Anbpaeruasl. KapOoHoBbBIE https://resh.edu.ru/subject/lesson/4776/start/150604/
32 KUCHOTEL. CI0KHBIE 7 https://resh.edu.ru/subject/lesson/5952/start/150631/
UpHI
https://resh.edu.ru/subject/lesson/6150/start/
3.3 VYriaeBoasl 3 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus1
41 AMUHBI. AMUHOKHCIIOTEL 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
) Benku
Hroro no pazgeny 3
Paspnen S. BeicokoMoOJIeKy I pHBIE COCUHEHUSA
51 [Tmactmaccel. Kayuyku. 5 https://resh.edu.ru/subject/lesson/6095/start/150823/
’ Boiokna
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34 )
110 ITIPOI'PAMME




11 KJIACC

HaumenoBanue Koau4vecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
pa3/ejioB U TeM Kontpoabubie IIpakTnueckue
n/n Bceero pecypcbl
NPporpaMmMsbl padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
CrpoeHue aTOMOB.
Hepuonureckuid sakow https://resh.edu.ru/subject/lesson/6332/start/
1.1 [lepuoanueckas cucrema 3
XHMHYECKUX AJICMEHTOB
. . MenneneeBa
https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/5911/start/151053/
12 CrtpoeHue BemiecTna. 4 https://resh.edu.ru/subject/lesson/5581/start/151081/
MHoroo6pasue BeiecTs
https://resh.edu.ru/subject/lesson/4938/start/151107/
13 Xinieckie peakiun 6 | | https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/5912/start/92791/
Uroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3479/start/151187/
2.1 MeTtanist 6 1 https://resh.edu.ru/subject/lesson/3493/start/

https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/




https://resh.edu.ru/subject/lesson/4961/start/151293/

https://resh.edu.ru/subject/lesson/5939/start/151320/

2.2 Hemeraminl 9 https://resh.edu.ru/subject/lesson/5913/start/151347/
)3 CBs13b HEOPraHUYECKUX U ) https://resh.edu.ru/subject/lesson/4960/start/

) OpraHUYECKUX BEIIECTB

Hroro no pazgeny 17

Pa3zgen 3. XuMus u ;Ku3HL

https://resh.edu.ru/subject/lesson/3514/start/151429/

3.1 KUMHSL 1 KU3HE 4 https://resh.edu.ru/subject/lesson/3504/start/151485/

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

Pa3nenl. Teopernyeckue 0CHOBbI Opranuieckoii xumuu (3 4)

[Ipenmer oprannyeckoit
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHUE U 3HAYCHUE

IIpakTHyeckue
padoThI

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

https://resh.edu.ru/subject/lesson/6149/main/170400/

Teopus crpoeHus
OPraHUYeCKUX COCTUHEHUIN
A. M. bytiieposa, €€
OCHOBHBIE TOJIOKEHHUS

[IpencraBnenue o
KJ1acCu(pUKaLuu
OpPraHn4Y€CKuUX BCIICCTB.
Howmenxknarypa
(cuctemaruyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BELIECTB

Pasznen 2 Yraesogopoas! (13u)

4

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTHUYECKHUU PsAJT

https://resh.edu.ru/subject/lesson/6151/start/149993/

MeraH u 3TaH —
MPOCTEUIIINE MPEICTABUTETU
AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,

https://resh.edu.ru/subject/lesson/5412/start/




CBOICTBa

OTUJIEH U IPOIUIEH —
IIPOCTEHIINE IPEACTaBUTENN
AJIKEHOB

[TpakTuyeckas padora Ne 1.
«IlonydeHnue sTuneHa u
M3y4YEHUE €ro CBOMCTB)»

10

11

12

Anxanuensl. byraguen-1,3 u
MeTunoyraaueH-1,3.
[Tonyyenue CUHTETUYECKOTO
KaydyKa U pe3UHbI

AJKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
AneTniieH — npocTenInn
MIpe/ICTaBUTENb aJTKUHOB

Bbruncnenus no ypaBHEHHUIO
XUMHUYECKON PEAKLIUU
ApeHbl: 6EH30J1 U TOTYOJI.
TokcuuHOCTH apeHOB

https://resh.edu.ru/subject/lesson/4775/start/

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAIINX K
pa3IMYHBIM KJlaccam

14

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 4 NOIyTHbIE HEPTSHbIC
rassl, HeTb ¥ IPOJYKTHI €€

https://resh.edu.ru/subject/lesson/6148/start/170461/




nepepadoTKu

IIpupoiHbIE UCTOYHUKHU
YIJIEBOJOPOJOB: IPUPOIHBIN

15 ra3 v MomnyTHbIE HEPTIHbBIC 1
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

16 KonTponbnas padota no
paszzaeny «YTiIeBoI0pOIbD»

Pasnen 3. Kucsiopoaocoaep:kammue oprannyeckue coenunenus (13 u)
[IpenenpHbIE OTHOATOMHBIE

17 CIIUPTHI: METAHOJI U 3TAHOJ. 1
Bogopoanas cBsi3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

MHOroaromMHsbl€ CIMPTHI:

18 STUJIEHTJIMKOJb U TIULEPUH !
DEHOJI: CTPOEHHUE

19 MOIICKYIEL, (1)1/131/1:160Kne " 1 https://resh.edu.ru/subject/lesson/5727/start/150577/
XAMUYECKHE CBOMCTBA,
MIPUMEHEHHE

20 Anpaeruabl: hopManbaeru | https://resh.edu.ru/subject/lesson/4776/start/150604/

U anetanbaerun. AeToH

OnHOOCHOBHBIE NPEAEIBHBIE
21 KapOOHOBBIE KUCIIOTHI: 1 https://resh.edu.ru/subject/lesson/5952/start/150631/
MypaBbHHAs U YKCYCHas

[IpakTuueckas padorta Ne 2.
22 «CBoiicTBa pacTBOpa 1 1
YKCYCHOU KHCIIOTBI»

CreapuHoBas 1 OJIEUHOBas
KHCIIOTHI, KaK

23




24

MPEACTABUTEIH BBICIIINX
KapOOHOBBIX KHUCJIOT
MbU1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE NEUCTBUE

25

Crnoxuble 3(upbI Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCJIOT. ['MIpOou3 CI0KHBIX

a¢upoB

26

Kupsr: runponus,
PUMCHEHHE,
OMOoJIOTHYECKast POJIb KHUPOB

27

VrieBoasl: COCTaB,
KJIacCU(PUKALIHS.
Baxmnerimue
MIPEACTaBUTENH: TIIOKO03a,
¢bpykTo3a, caxaposa

https://resh.edu.ru/subject/lesson/6150/start/

28

29

Pa3ne

Kpaxman u nemmono3a kak
MPUPOIHBIE ITOJIUMEPEI
KonTponbHas pabota mo
pazneny
«Kucnopoaconepxaiue
OpPTraHUYECKUE COCTMHECHUS

a1 4(34) A3oTcoaep:kamme opra

HUYecKue coequHenus (3 1)

https://resh.edu.ru/subject/lesson/5413/start/150714/

30

31

AMWHEBI: METHJIAMUH 1
AHWJINH

AMUHOKHUCIIOTHI KaK

am(oTepHbIe OpraHNYecKue

1




COEIUHEHMS, UX
OHOJIOTHYECKOE 3HAUCHUE.
IlerrTuabl

benku kak npupoHbIe

https://resh.edu.ru/subject/lesson/6296/start/212589/

32 BBICOKOMOJICKYJISIPHBIE 1
COCIMHEHUS
Paznen 5 (2 v)
OCHOBHEIC HOHATHS XHMHH https://resh.edu.ru/subject/lesson/6095/start/150823/
33 BBICOKOMOJIEKYJISIPHBIX 1
COCTUHEHUN
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1
coenuHenuil. [lnactmaccsl,
Kay4yyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

Paszgea 1. Teoperuueckue ocHOBbI Xumuu (13 1)

XUMUYECKUH DIIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTypanus aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMHYECKHX JIEMEHTOB J].
H. MenneneeBa, ux CBs3b C
COBPEMEHHOM Teopuen
CTPOEHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCAMHEHUN
0 TPYIIIaM U IepUoam.
3HavYeHHE MEPUOANIECKOTO
3aKOHA M CUCTEMBI

XUMHYECKHX dy1eMeHToB [[. 1.

Menzeneesa B pa3sBUTUH
HayK{

IIpakTuyeckue
padoThI

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/6479/main/150993/

Crpoenue BenecTna.
XuMu4deckas CBs3b, €€ BUJIBI,
MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3H.

https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/




Bonopoanas cBs3b

BaneHTHOCTS.
DJIEKTPOOTPUILIATETBLHOCTb.
CrerneHb OKHCIICHUS.
BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE 0 AUCTIEPCHBIX
cucremax. Mctunuble u
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHuH. ['eHeTnUeckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, Pa3JIMYHBIX
KJIaCcCOB

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXpPaHEHHUsI MacChl BEILIECTB;
3aKOH COXPaHEHUs 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

https://resh.edu.ru/subject/lesson/6332/start/

https://resh.edu.ru/subject/lesson/4939/main/151137/

https://resh.edu.ru/subject/lesson/4939/start/151134/

CxopocTb peakuu.
OOpaTuMmble peakiuy.
XUMHUYECKOE pABHOBECHE

https://resh.edu.ru/subject/lesson/4938/start/151107/

10

[IpaxkTuueckas padora Ne 1.




11

«BrnustHEE pa3IMYHBIX
($akTOpOB HA CKOPOCTH
XAMHYECKON PEAKIIUN»

DJIEKTPOTUTHYECKAS
mucconanus. [Tonstue o
BOJIOPOJIHOM TOKa3arese
(pH) pactBopa. Peakiuu
HoHHOTO oOMeHa. ['maponus
OpTraHU4YC€CKUX U
HCOPTraHNYCCKUX BCIICCTB

https://resh.edu.ru/subject/lesson/5912/start/92791/

https://resh.edu.ru/subject/lesson/5912/start/92791/

12

OKHUCIIMTENIBHO-
BOCCTAHOBUTEIIbLHEIC
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOPOB coJie

13

Pa3nen 2. Heoprannueckas xummus (17 4)

KonTponbhas pabota no
pazneny «TeopeTnueckue
OCHOBBI XUMHUN»

14

15

Mertamisl, X MOJ0XKECHUE B
Ilepnonnueckoi cucreme
XUMHYECKHX dNIeMeHTOB /1.
N. Menaeneesa u
0COOEHHOCTH CTPOCHHUS
aToMoB. O0mue Gusndeckue
CBOICTBa METAJIIOB

CniaBbl METAJIIOB.
DNEKTPOXUMHUYECKUH psift
HaIPsHKEHUN METaJlIOB

https://resh.edu.ru/subject/lesson/3523/start/151161/

https://resh.edu.ru/subject/lesson/3479/start/151187/

https://resh.edu.ru/subject/lesson/3493/start/

https://resh.edu.ru/subject/lesson/4961/start/151293/




16

XHUMHUYecKre CBOMCTBA
BaKHEHUIIINX METAILIOB
(HaTpuii, KU, KaJIbLIUA,
MarHui, alroMUHUI) U UX
COCIUHCHHI

https://resh.edu.ru/subject/lesson/5814/start/151239/

17

18

19

XUMHUYECKHE CBOUCTBA
XpoMa, MeJIu U X
COeTUHEHUN

XHUMHUUYECKUE CBOIICTBA
LIMHKa, JKejae3a U UX
COCIUHEHUN

[IpakTrueckas padora Ne 2.
"Pemenne
AKCIIEPUMEHTATBHBIX 3a7a4
mo TeMe «MeTamis»"

https://resh.edu.ru/subject/lesson/3534/start/151266/

https://resh.edu.ru/subject/lesson/3534/main/151269/

20

21

22

Hemetamniel, X MMOJ0KEHNE B
Ilepronnueckoit cucreme
XAMHYECKHUX 3JIEMEHTOB /[.
H. Mengeneena u
0COOEHHOCTH CTPOCHMS
aTOMOB

dusnueckre CBOMCTBA
HEMETaJUIOB. AJUIOTPOHS
HEMETAaJUIOB (Ha pUMepe
KHCTIopoJia, cepsl, hocdopa u
yriaepona)

XHUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COC€IUHEHMI

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/main/151324/




23

24

XuMHdecKre CBOMCTBA a30Ta,
docdopa u ux coeTMHCHUN
XHMHUYecKre CBOMCTBA
yriiepoJia, KpeMHHUS B UX
COEIMHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151347/

25

[IprMeHeHne BaxKHEUIINX
HEMETAJIJIOB U UX
COCIMHEHUN

26

O0o0611eHNE U
cucTeMaTu3aIys 3HaHuH 110
Teme «HemeTanmsy.
Brprunciienus o ypaBHeHUSIM
XUMHYECKUX PeaKIui u
TEPMOXUMHUYECKHUE PACUETHI

27

[IpakTuueckas padbora Ne 3.
«Pemrenne
HKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "HemeTamabr'"»

28

KonTponsHas pabora no
TeMaM «MeTaJuiel» U
«Hemertamin

29

30

Heopranuueckue n
OpraHUYeCKHUEe KUCIIOTHI.
Heoprannueckue u
OpraHMYeCcKHe OCHOBaHUS

AmodorepHble
HEOPTaHUYECKUE U
OpTraHUYECKUE COCAMHEHUSI.
I'eneTnueckas CBSI3b




HCOPTraHUYCCKUX U
OpTraHU4YCCKUX BCIICCTB

Pasznen 3. Xumus u :xu3ub (4 9)

Ponp xumum B obecnieueHuH
JKOJIOTHYECKOH,

https://resh.edu.ru/subject/lesson/3504/start/151485/

31 SHEPreTUYECKOM U MUILEBOMN 1
0€30MacHOCTH, Pa3BUTUHU
METUTIUHBI
[IpencraBnenus 06 oOmMUxX

0 HAy4YHbIX MPUHLIHIIAX 1 https://resh.edu.ru/subject/lesson/3514/start/151429/
MPOMBINIJICHHOTO MOJTy4eHUs
BaXHEHIIINX BEIIECTB

3 YenoBek B MUpE BELIECTB U |
MaTepHuaioB

34 XHUMHS U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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