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PaGouass mporpamma mo xumuu s obydaromumxcs 10-11 kiaccoB pa3paborana Ha
ocHoBe TpebdoBanuii ®I'OC k pe3ynbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM MPOrpaMMBbl
CpeIHero o0mero 0opa3oBaHusI.

PaGouass mporpamma peanu3yercs C HCIOJB30BaHHEM OOOpYIOBaHMS IEHTpa
00pa3oBaHMs €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOH HampaBieHHocTel «Touka pocTay.

PaGouas mporpamma yueGHOro Kypca paccuntana Ha 34 yacoB B Kaxa0M kiacce (1 yac B
HEJIETIIO).

HUcnonb3yemblii yaeOHHK:
1. O.C.I'abpuensn . Xumus 10 knacc. - M.: JIpoda, 2020
2. O.C.I'abpuensn . Xumus 11 kmace. - M.: JIpoda, 2020

COJAEP)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Tpenmer opraHuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B IMOJIYYEHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus CTpOeHUs: oprannyeckux coequHenuit A. M. byrneposa,
e€ ocHOBHbIe NONOkKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepus. XUMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBA3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX INPEBPAILEHUI: 03HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALCHUIO OPraHUMYECKHX BEILECTB IIPU HarpeBaHUH (TJ1aBIeHUE, 00YTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYeCKMH psia. MeTaH um 3TaH — mpocTeuiiue
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakuUuM 3aMelIeHUs |
TOpEHHs1), HaX0XKJICHUE B IPUPOE, MOTyYeHUE U IPUMEHEHNUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAJl. DTUIEH U NPONWIEH — MPOCTEUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusamnun). [losyuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TATIOT€HUPOBAHUS, THAPATAIIH, TOPEHHS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyd€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2anio02eHupoOsanus U HUmpoGanus), noiyieHue u



npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHUecKass CBSI3b MEXIY  YIJIICBOJOPOJAMH,
MPUHAJICKAITIME K Pa3TUYHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOJOB. [IpUpoMHBIA Ta3 U MOMyTHBIE HE(TSHBIC Ta3bl.
Hedtp u e€ mnpoucxoxaenue. CrnocoObl mepepabOTKH HeTH: TEperoHKa, KPEKUHT
(TepMHUYECKHA, KaTATUTHYECKHI), mupoiu3. [IpoaykTel mepepaboTku He(hTH, UX TPUMEHEHHE B
MPOMBINIJICHHOCTH | B ObITY. KaMEeHHBIN yrojb U MPOYKTHI €ro mepepadboTKy.

DKCTepUMEHTAIBHBIE METOJIbI M3YYCHHUS BEIIECTB U MX MPEBPAIICHUIN: 03HAKOMIICHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbI, KoJuleKnuu «HepTb» u «YToiab», MOIEIHpOBaHUE
MOJICKYJ YTJIEBOJOPOJIOB W TaJOrCHONPOU3BOJHBIX, IPOBEICHHE IPAKTHYECKOW PAOOTHI:
MOJTyYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAaKLMU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xammye oprannyeckne coeinHeHUs!

[IpenenpHble OHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHE, (U3NYECKHUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHeie cBsI3u MeXAy MOJIEKYJaMu cupToB. JlelficTBre MeTaHoIa U ATaHOJIA
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHUPTHI. OTUICHIVIMKONb U TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IIETOYHBIMHU METAJIJIaM1, KaUeCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE cHupThl). JleficTBue Ha opraHu3m uesnoBeka. [IpumMeHeHHe TMIEpUHA U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenne genona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (unueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS U BOCCTAaHOBJICHHS, KadeCTBEHHBIE pEaKIUu),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3nUYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanmn), mnoaydyeHue u npuMmeHeHue. CreapuHOBass U OJEHMHOBAas KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EUCTBUE.

CrnosxHble 2pupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruonorndeckas poib KHUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, TU- U MoJaucaxapupsl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe U XUMHUYECKUe
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJAEHHE B IPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. dorocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmana U LEUTI0I03BL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaJa (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HaOJI0OIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CrUpTOB (B3amMojielicTBHE ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (OkuclieHHe



aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMajia C HOJOM), MNPOBEACHUE TMPAKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnble 3a1aun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

A3zoTcoaepikaliiye opraHn4eckue CoeAMHEHUs.

AMUHOKHMCIOTBI Kak aM@OTepHble OpraHudyeckue coeluHeHus. Pusndeckue u
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha IpuMepe INIMLKHA). buonorumueckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak npupoJHbIe BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBa O€IKOB: THUAPOJU3, JEHATypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKCHepUMEHTAJIbHBIE METOJIbl U3YYEHHUs BEIIECTB M UX IPEBpPALICHUI: HaOII0JIeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypaluus OEJIKOB IpU HarpeBaHUU, LIBETHbIE
peakiuu OeIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH — IMOJIMMEepU3alUs U OJUKOHICHCALUS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€i MpU M3ydyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSTUMN, SABJISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIM3, CHUHTe3, KIacCUPHUKAIMs, MEepPUOAUYHOCTh, HAOIIOJACHUE, H3MEpEeHHe,
AKCIEPUMEHT, MOJIETTUPOBAHHE.

®uznka: MaTepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHuszMme, (hOTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIIEBOIbI, KHUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoOorHs: MUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU



Xumudeckuii dmeMeHT. AToMm. Snmpo aroma, H30TONBI. DJIEKTpOHHAs 000J0YKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anemeHTbl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKkTpoHHask KOH(GUTYypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepuoaunueckass cucrtema XuMUYecKux 3yeMmeHtoB [[. .
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEILIECTB
10 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAsI
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DIIEKTPOOTpULIATENBbHOCTh. CTENeHb OKHUCIICHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBAa BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 101
BELIECTBA B pacTBOpE.

Knaccugpukamuss HeopraHmdecKMx coequHEHHMH. HowmeHkiaTtypa HEOpraHWYEeCKHX
BELIECTB. ['eHeTnueckas CBsI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTaHWYECKOH U
OpraHMYECKON XMMUHU. 3aKOH COXPAaHEHHS] MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTuMble peakKlUu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnekTponuTnueckas aucconuanus. CunbHble U ciabble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IEJTOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX MPEBPAILIEHUN: JEMOHCTpPAIIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJiellel KPUCTAJUTMUECKUX pemEToK, HaOMIoJeHHe | ONUCaHWE JEeMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OTpe/ieNieHUuE Cpe/ibl PaCTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBLHOTO WHIMKATOpA, PEaKluu
MOHHOTO OOMeHa), MpOBEIeHUE MPAaKTHUECKON paboThl «BrusHue pa3nuuHbIXx (AKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacué€Tel Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUSL «MAcCOBasi J0JIsl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuogmdeckoil cucreMe XMMHYECKUX
anemeHnToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aToMmoB. Du3myeckue CBOWMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETANIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).



XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCIMHEHUM (OKCUI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHEHUH).

[IpruMeHeHne BaXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Mertamnel. [lonoxenne metamioB B [lepuoandeckoil cucteme XMMUYECKUX AJIEMEHTOB /l.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTamioB. Oomue
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSIKCHUN
METAaJLJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWid, KaJbIlMHd, MAarHuM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O61me cnocoObl MoMTyYeHHsI METaJUIOB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHbIC METOJBl H3yYEHHUsS BEHIECTB M WX NPEBPAIICHHUA: HW3YYCHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3loB HEMETA/UIOB, PEIIEHHWE JKCIIEPUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIMOHHBIX ¥  JIA0OPaTOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peakIMy Ha KaTHOHBI METaJIOB).

PacuérHrble 3amaumn.

Pacuérer maccel BemiecTBa wiM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacuYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pEaKIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B 00ecnie4eHNH SKOJIOTUYECKOM, SHEPTETUUECKON U MUILEBON 0€30MacHOCTH,
pa3BuTUU MeAUIMHBL. [loHSATHE O Hay4YHBIX METOJax IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
pEeaKIuu.

[IpencraBnenuss 00 OOMUMX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO MOJYyYeHUs
Ba)KHEHUIIINX BEIICCTB.

UenoBek B MuHpe BEHIECTB W MaTEPUAIOB: BAXHEHIIINE CTPOUTEIBHBIC MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaJIbHbIe yI00pEHUS.

XuMHST U 3]I0POBBhE HYEJIOBEKA: MpPaBWJIa HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS TIPENapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKON XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMU JJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJm3, CUHTE3,  Kiaccu(ukanus,  MNEePUOJUYHOCTh,  HAOIIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHUE.

®dusnka: Marepus, SHEpPrusi, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3HUECKUE BETUYHHBI U €JMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.



TexHoIIOTHS: XHUMHUYECKada IMPOMBIIIJICHHOCTD, MCTaJlJIyprus, IIPOU3BOJACTBO
CTPOUTCIIbHBIX MaTcpuaioB, CEIIbCKOXO031CTBEHHOE IMpOU3BOACTBO, MMUIICBasa
MMPOMBIIIJICHHOCTD, (I)apMaueBTquCKas{ MNPOMBIIIJICHHOCTb, IIPOU3BOACTBO KOCMCTHYCCKUX
ImpemnaparoB, IMPOU3BOACTBO KOHCTPYKHIHWOHHBIX MAaTCpHUaloB, 3JICKTPOHHAA IIPOMBIIIICHHOCTD,
HaHOTCXHOJIOT'HH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOrpaMM CpeAHero o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS IpenMeTa «XUMHs» Ha YpPOBHE CpenHero oO0mero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUHCKOM TpakIaHCKONH HMACHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHM C T'YMAHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXJaHCKOro O0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M INPAaBUIAMU IOBEICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHHS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENLHOCTH MPU CO3JaHUU YUeOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB,;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 IOBEJCHMUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MpaBUI 0€30MacHOro OOpallleHUsl C BEIIEeCTBAMHM B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NpPUBbIUEK (YHNOTpeOJEeHUs aJIKOIoJisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 33434 COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XKEHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BAaHUS TOCTHKEHUI XUMUM JUIsl PEILIEHUsI BOIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpPeIIpUHUMAaEMbIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO MPECTABICHUS 00 OKpYyKaroIieM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON UMBUJIM3ALUU: B €&
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKH KOMGOPTHOM KM3HU Ka)KJ0T0 4iieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYXKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJIsl PeLICHHS TpoOiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4deOHOro mnpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OO0YYAIOMIMXCS MEXAUCLUUIIIIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (akT, IPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIINN 00yYaronXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HGfICTBI/IfIMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeICNATh LENH JAeATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUH HX JOCTHKCHHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IESIMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4Yeckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuu — TpUd PELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIOJIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe ¢ XUMHUYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TE€MBI B XOJie AHAIOra W/WIH JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIpU  BBINOJHEHHUH XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUH B X0/1€ 00CYKACHU 1 0OMEHa MHEHHSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMbplii aITOPUTM JCHCTBUHA IPU BBINOJHEHUN YYEOHBIX M HCCIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUNW MPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJAraolne
MOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIH O0BEM, YIJIEPOIAHBIH  CKeJeT,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUIECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOIOTHYECKIE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/H\/JI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/IfI, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUSA MPU OMMCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKLUi, U3roTaBIUBATh MOJAEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBYy U CTPOEHHUIO K OINpeAeNEéHHOMY Kiaccy/Tpymie COoelnHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUs MO cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHOJ], (OopManbIeTHa, ameTalbJeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHS OMPEACIATh BHJBI XHUMHYECKOW CBS3H B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (HUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTIIUKOIb, TJIMIEPHH, (EHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIECBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM IPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHMHUU MpPH H3YYECHUH BEHIECTB M XUMUYECKUX SIBICHUU
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHiIa MOJb30BAHUS XUMHUUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpEeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €Tro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHuu C BEIIeCTBaMHU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GbopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHYECKYIO HWH(POPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKPYKAroIIeH MPHUPOJTHON Cpebl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



JUIsi OOy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOmas W HEOpraHHM4YecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIONIEH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
peuIeHus] NPaKTHYECKHX 3afad M JKOJOIMYecKd OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOH Cpeae;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrArOIINE
HOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTANTMYECKass  pemeérKka, TUIBl XUMHYECKUX  PEaKIHid, pacTBOp, AJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOW  peaklUuH, XHUMHUYECKOe paBHOBECHE); TEOPHH M 3aKOHBI  (TEOpHUs
NIEKTPOJIUTUYECKOW AMCCOIMaluK, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3aKkoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJHYECKUH S3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWUS,
Jexalne B OCHOBE IIOHMMAHUS TNPHUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SIBICHHH,
(aKToIOTHUECKHe CBEICHHS O CBOIMCTBAX, COCTaBE, MOJYYEHUH U 0E30IaCHOM HCIIOIb30BaHUH
BO)XHEHIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON AEATEIBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIME MOHATUS NMPU OMMCAHUM HEOPTraHMYECKHX
BEIIIECTB M UX MPEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTABIICHUS
dopMyn BemeCTB W ypaBHEHHH XWUMHYECKHMX pEaKIUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUsS OTICIBbHBIX HEOPraHMYECKHX BEIICCTB (yrapHblid ras,
YIJIEKUCTBIA Ta3, aMMUak, rameéHas M3BecTh, HETraléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTaBAa, BUJ XUMHUYECKON CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJUIn4YecKas, BOJOPO/IHAS) B COEAMHEHUSX, THI KPUCTAIUIMYECKOW PEMETKH KOHKPETHOIO
BEIIeCTBa (aTOMHAs, MOJICKYJSApHAs, WOHHAs, METAIMYEcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAIJIECKHOCTh HEOPTaHUYECKHX BEIIECTB
[0 UX COCTaBY K ONpEeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBa — METAJLIBI U
HEMETaJLIbI, OKCHIbI, OCHOBAHUS, KHCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbhIBaTh CMBICH Mepuoaudeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuoauueckoii cucTeMbl XUMHUECKUX di1eMeHToB []. U.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHUYECKUX 3yieMeHToB Jl. 1.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENIEHEeH OKHCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YUaCTHUIO KaTalnu3aropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOTO OaaHca 3TUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHYECKHE IIPOIECCHI, JIeKallhie B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW TPOBOAWTH BBHIYMCICHUS C MCIOIb30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYacCTBYIOIIMX B pEakIMM BEIIECTB, TEIJIOBOro 3¢ddekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPEeJbl
pPacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIILHOTO UHAWKATOPA, BIUSHUE PA3IUYHbBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTATBHBIX
3agau no TtemaM «Metamne» u «Hemeramib») B COOTBETCTBUM C MpaBUIaMH TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3UPOBATH XMMHUYECKYI0 HH(}OpMaluio,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOErO 3/I0pPOBbA U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE HPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu xumudeckux Gopmyi.
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o s e
2.1 — 2 U
ZFHEZZ?OPOHH collection.edu.ru/catalog/res/3a978f40-
0431-2da3-a6f8-
3dcc59113989/?interface=catalog
Ennnas xomnexaus [JOP
Henpenenbubie AJIKEeHBI: CTPOCHHE, HOMEHKJIATYpa,
59 YTJIEBOJOPObL: 6 1 nosyueHue u pu3nvecKkre CBONCTBa
' AJIKEHBI, http://school-

AJIKaAHUCHBI, aJIKWHBI

collection.edu.ru/catalog/res/0abb898c-
4185-11db-b0de-



http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/9b3bad96-53e9-4234-8a93-b8983d73aab6/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/3a978f40-0431-2da3-a6f8-3dcc591f3989/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog

0800200c9a66/?interface=catalog

Apomarnyeckue

Enunas xonneknus LJOP
ApomaTudeckue yrieBog0po/abl

http://school-

23 YTII€BOAOPOIBI 2 collection.edu.ru/catalog/res/24174bdc-
aae9-11db-abbad-
0800200c9a66/?interface=catalog
Enunas xomnexuus [JOP

[Tpuponueie [IpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB
24 HUCTOYHHUKHU 3 http://school-
YIJIEBOJIOPOIOB U collection.edu.ru/catalog/res/0abb1456-
uX nepepadoTka 4185-11db-b0de-
0800200c9a66/?interface=catalog
Hroro mo pazueny 13

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeTuHeHHsI

Ennnas xonneknus LJOP
TecrtoBoe 3aganue «CoupTh»

http://school-

31 Criupret. dexon 3 collection.edu.ru/catalog/res/bed3009e-8cff-
11db-b606-
0800200c9a66/?interface=catalog
Ennnas xonneknus LJOP

AJBpIeruasl. KapOGoHOBBIE KUCTOTHI

3.9 KapbonoBsie 7 http://school-

' KHCIOTHI. CIIOKHBIE collection.edu.ru/catalog/res/bed0ddb4-8cff-
3¢hupbI 11db-b606-
0800200c9a66/?interface=catalog

3.3 VYrneBoasl 3 Enunas xomnexus LJOP



http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abb1456-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed3009e-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bed0ddb4-8cff-11db-b606-0800200c9a66/?interface=catalog

Ka‘-IeCTBeHHaﬂ peaKuHs[ Ha yI‘JIGBO,IIbI
http://school-
collection.edu.ru/catalog/res/ed7ad027-
5b99-ca3b-3986-
7f89d76ce7e9/?interface=catalog

Hroro mo pazneny 13

Pa3nes 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH

41

AMUHEL
AMHUHOKHCIIOTHI. 3
benku

Enunas xomnexuus [JOP
A30Tcoaeprkallie BelecTsa
http://school-
collection.edu.ru/catalog/res/a99e662f-26f9-
70ae-033d-
3a41ea42990c/?interface=catalog
AMI/IHOKI/ICJ'IOTBI B opraHmMe YCJIIOBCKa
http://school-
collection.edu.ru/catalog/res/ac3739d6-
5e6¢-4cc4-8c2d-
ce79eda0fdff/?interface=catalog

Hroro mo pazueny 3

Paspnen S. BeicokomoJIeKy I pHbBIE COCIUHEHUSA

5.1

IInacTmaccel.
Kayuyku. Bonokna

Ennnas xomnexmus [JOP

N3o0peTenune neproii miacTMacchl
http://school-
collection.edu.ru/catalog/res/6d79abb1-
73d8-47ad-h945-
bd732bdaaf08/?interface=catalog



http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/ed7ad027-5b99-ca3b-3986-7f89d76ce7e9/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/a99e662f-26f9-70ae-033d-3a41ea42990c/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/ac3739d6-5e6c-4cc4-8c2d-ce79eda0fdff/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog
http://school-collection.edu.ru/catalog/res/6d79abb1-73d8-47ad-b945-bd732bdaaf08/?interface=catalog

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34




11 KJIACC

HaumenoBanue

KoanuecTBo 4acoB

B T1.4. yacnbl

Ne . dyeKkTpoHHbIe (LM pPOBbLIE)
wn pa3jeyioB U TEM Beero Kourpoabnbie Ilpaktuyeckne 10 pabouei 06pPa30BATEIBHBIC PECYPCEI
NporpaMmmasl padoThbI padoThbI nporpamme
BOCIIUTAHUS
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Enunas xomnexkmus L{OP
CnoxHoe ctpoenne aroMa. OnbIThI
Peszepdopna. KBaHTOBBIC TOCTYIIATHI
Bopa (Bugeoypok)
CtpoeHue aTOMOB. http://school-
[Teproaryueckuii 3aKOH collection.edu.ru/catalog/res/c21b5330-

11 u [lepuoanueckas 3 0ad3-4b3e-9a36-

cHUCTEMa XUMHUECKUX fc13b6396¢60/?interface=catalog

anemeHToB /. U. [Iepnonnueckuit 3akon /.M.

Menneneena Menneneena
http://school-
collection.edu.ru/catalog/res/bb574e96-
aae7-11db-abbd-
0800200c9a66/?interface=catalog
JlucriepcHbie CHCTEMBI U UX
KJIacCU(pUKAIIHS

Ctpoenue BemecTna. htto://school-

. 1];?;;1;(;(;613513146 ) collection.edu.ru/catalog/res/3c96a8ae-
aae9-11db-abbd-
0800200c9a66/?interface=catalog
Ennnas xomnexkmus [{OP

1.3 XUMHYECKUE PEeAKIIUU 6 1 1 1 Bort unér peakuus?

http://school-



http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/c21b5330-0ad3-4b3e-9a36-fc13b6396c60/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/bb574e96-aae7-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/3c96a8ae-aae9-11db-abbd-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog

Hroro no pazneny
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collection.edu.ru/catalog/res/f4456520-
4ece-af94-25dc-
88907e29632/?interface=catalog

Paznen 2. Heoprannueckasi XuMus

2.1 Merauist
2.2 Hemertamsl
CBs3b
53 HEOPTaHUYECKUX U
' OPraHUYECKUX
BEILLECTB

Enunas xomnexkmus L{OP

Koppo3sus meramios

http://school-
collection.edu.ru/catalog/res/942bacf8-
98d3-bde6-7e09-
5df731f7faed/?interface=catalog

Ennnas xomnexuus LIOP

Hemeramnsl

http://school-
collection.edu.ru/catalog/res/5fd6b522-
cdb3-3102-5fb9-
97ba9b62fff8/?interface=catalog

Enunas xomnekus LTOP
['eneTnueckas cBsI3b MCKAY KJIacCaMu
HCOPraHNYCCKUX BCIICCTB
http://school-
collection.edu.ru/catalog/res/617fdbdc-
8cff-11db-b606-
0800200c9a66/?interface=catalog
Peakuuu, nroctpupyromue

TEHETUYECKYIO CBSI3b MEKY KJlacCaMu
OPraHUYECKUX COCIUHEHUHN



http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/f4456520-4ece-af94-25dc-f88907e29632/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/942bacf8-98d3-bde6-7e09-5df731f7faed/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/617fdbdc-8cff-11db-b606-0800200c9a66/?interface=catalog

http://school-
collection.edu.ru/catalog/res/0Oabbb096-

4185-11db-b0de-
0800200c9a66/?interface=catalog

Hroro no pazgeny 17

Pa3zgea 3. Xumus 4 ;Ku3HbL
Enunnas xomnexuus LIOP
XUMHUA KaK )KU3Hb

3.1 XUMHUSA 1 KU3HDb 4 hitp://school-

' collection.edu.ru/catalog/res/02¢81d97-
4d1c-7734-5a24-
d59c¢43d18915/?interface=catalog

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/0abbb096-4185-11db-b0de-0800200c9a66/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog
http://school-collection.edu.ru/catalog/res/02c81d97-4d1c-7734-5a24-d59c43d18915/?interface=catalog

Kanennapuo-remarnuecknii ian 10 kmacc

Ne Hara Tema ypoka JlomalHee 3anaHue [Ipumeuanue
TJ1aH dakt

1 . .. §1, TOATOTOBUTH COOOIIEHUS
[IpenMer opranuyeckoit Xxumuu, eé
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE HJIH TIPE3CHTAIH (11O BbIOOPY)

Ha TeMbl U3 ymp.2 ctp.12

2 Teopus cTpoeHHs OpraHUYEeCKUX §2, BBIYYUTH OIpeIeICHHS,
coenunennit A.M. byrneposa, eé BOIIPOCHI TOcIIe maparpada
OCHOBHBI€ MTOJIOXKEHUS

3 [IpencraBnenue o knaccuukanum BBITIOJIHUTH 33JJaHUs Ha
opraHnyeckux BemecTB. HoMeHnknatypa | kapToukax
(cucremaTuveckasi) U TPUBHAIbHBIC
HA3BaHMsI OPraHUYECKHUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOEHHUE, §3, BBIYUUTH ONpEIeTCHMS,
TOMOJIOTUYECKHUN Pl ctp.32. ymp.1-5.

5 Meran u 3TaH — npocTenIre Tabauma
MIPEACTABUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHE, CBONCTBA §4, Bompocs noce naparpada

7 DOTUJIEH U TTPONUIIEH — MPOCTEHIIne TabHIa, MOATOTOBUTHCS K
MIPEACTABUTENH AJIKEHOB MIPaKTUYECKON padoTe

8 [TpakTuyeckast pabora No 1.
«ITonyueHue 3TUIEHA U U3YYECHHUE €TO
CBOMCTB»

9 Ankanuensl. byraauen-1,3 u §5, BBIYUHTBH OINpEEIICHHUS,
MetunoyraaueH-1,3. Ilomydyenue BOIIPOCHI TTOCIIE Maparpada
CUHTETUYECKOT0 KayuyKa U pE3UHBI

10 AJIKUHBI: COCTaB U 0COOEHHOCTHU §6, BBLY4UTh OIIpEJECIICHUE,
CTPOEHUSL, TOMOJIOTUYECKUM PS/I. ctp.51, ymp. 1-4
ALIETUIIEH — MPOCTEUIIHI
MPEACTaBUTENb AJIKUHOB

11 Brruucnenus no ypaBHEHHUIO




XHMHYECKOH p€aKkuuu

12

ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIJIKANINX K Pa3JIMYHbIM KJ1accaM

14

[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U MOIYTHHIC He(TIHBIC
ra3el, He)Th U MPOJYKTHI €€
nepepaboTKH

15

[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:
IPUPOJHBIN ra3 U MOMyTHbIE HE(TAHBIE
ras3bl, HeTh ¥ MMPOIYKTHI €&
nepepaboTKH

16

Kontposnbnas paboTta mo pazaery
«YTJIeBOAOPOIBI

17

Hpe,[[eJ'IBHBIe OIHOATOMHBIC CIITUPTHI:
MCTaHOJI U OTaHOJI. BOI[OpOI[Haﬂ CBA3b

18

MHoOroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMICPHUH

19

DeHOII: CTPOCHUE MOJIEKYIIBI,
¢u3nyecKkrue 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

20

Anpaerunpl: GopManbaeTua u
areraibaerua. AeToH

21

OIHOOCHOBHBIE MPEJIETbHBIC
KapOOHOBBIE KHCIOTHI: MypaBbUHAS U

YKCYyCHast

22

IIpakTruyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOUM KHUCIIOTBI»

23

CreapuHOBasi M OJIEMHOBAs KUCIIOTHI,
KaK MPEJICTABUTEH BBICIITIX
KapOOHOBBIX KHCIIOT

24

MpbLa Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASHCTBHIE




25 CnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(hUpoB

26 XKupsl: ruIpOIN3, IPUMEHEHHE,
OHOoJI0rnYecKas pojib )KUPOB

27 VYTIeBoabl: COCTaB, KiaccupUKaIms.
Baxxneiine npeacTaBuTeNN: TI0K03a,
¢bpykTO3a, caxaposa

28 Kpaxman u nemirono3a kak mpupoHbie
TTOJINMEPBI

29 KonTponbHas pabota no pazaeny
«Kucnopoacoaepxaniue OpraHuIeCcKue
COCJTUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH

31 AMUHOKHCIIOTHI KaKk aM(OTEpHBIC
OpraHUYECKHEe COSTUHEHUS, UX
Oounosornueckoe 3HaueHue. [lentupr

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIDHBIE COSIMHCHHUS

33 OCHOBHBIE TOHATHUS XUMUHU
BBICOKOMOJICKYJISIPHBIX COCTMHECHUIN

34 OCHOBHBIE METO/IbI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COC]II/IHGHI/I?I.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA




KanennapHo-rematnueckuii mnan 11 knace

Ne Hara Tema ypoka JlomalHee 3anaHue [Ipumeuanue
TJ1aH dakt

1 XUMHUYECKUH 3JIEMEHT. ATOM. §1, BBIyUUTH OIIpENIEIECHMUS],
DneKTpoHHas KOH(UIypalus aToMOB BOIIPOCHI IT0ciIe naparpaga

2 [lepuoanueckuii 3aKoH u §2, ctp. 24, ynp. 1-9,
[lepuonnyeckas cucreMa XUMHUYECKUX MOJIrOTOBUTH COOOILEHUS O
anemeHToB .M. MenneneeBa, ux cBsi3b | ®KU3HU U JaearenbHocT .M.
C COBPEMEHHOM Teopuell CTpoeHUs Meneneena
aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHUsI CBOUCTB BOIPOCHI
XUMHUYECKUX 3JIEMEHTOB U UX
COEAMHEHUI 110 rPyIIaM U MEepHOAAM.
3HaueHue NepruoIMYECKOro 3aKkoHa 1
CHUCTEMBI XUMHUYECKUX d1eMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKU

4 CrpoeHue BemecTBa. XUMUUECKast §6, ctp.53 -54, ynp 1-5
CBSI3b, €€ BUJbl; MEXAHU3MBI
00pa30BaHMs KOBAJEHTHON CBS3U.
Bonopoanas cBsizb

5 BanenTHOCTS. §4, 3a1aHus 0 KapTOUKaM
DneKTpooTpULaTeIbHOCTh. CTeNeHb
OKHCJIeHHUs. BeniecTBa MOEKyIIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

6 IloHsATHE O IUCIIEPCHBIX CUCTEMAX. §11, Bonpocs! nocine naparpada
WcTuHHBIE U KOJIJIOUIHBIE PACTBOPHI.
MaccoBast 10J11 BEHIECTBAa B pacTBOpE

7 Krnaccudukanus u HoMeHKIaTypa 3a/IaHMS 10 KapTOYKaM

HCOPTraHNYCCKUX COCIMHEHMH.
I'enermueckas CBA3b HCOPTaHUYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIACCOB




Knaccugukanus XuMHUecKuX peakluuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BEILIECTB; 3aKOH COXPAaHEHHUs U
IIPEBPALLCHUS YHEPTUH IIPH XUMHUYECKHUX
peakuusx

3aJIaHus 110 KapTO4YKaM

Ckopoctb peakiuu. OOpaTumbie
peakiuu. XMMUYECKOE paBHOBECHE

§15, ctp. 126, Boipoch 1
3a/iaHus mocne maparpada,
MOJITOTOBUTHCS K MPAKTHUECKOU
pabore

10

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

DIIEKTPONUTHIECKAST AUCCOIIUALIUSL.
[ToHsiTHE O BOAOPOJHOM ITOKa3aTele
(pH) pactBopa. Peakiiuu HOHHOTO
obmeHa. ['MApOIM3 OpraHuYECKUX U
HCOPTraHNYCCKUX BCUICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIiaBoOB U pacTBOPOB COJIEN

13

Kontponbnas paboTa mo pazaeny
«Teoperndeckrie OCHOBBI XUMUM»

14

MerTabl, UX MOJ0XKECHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpOeHUs aTOMOB. Ob1ue
(u3nyeckre CBOMCTBa METANIOB

15

CIutaBel METAJLIOB.
DNEeKTPOXUMHUYECKUH Psi/i HAPSIKEHU
METAJLIIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, Kaaui, KaJabIlui,
MarHui, aIIOMUHUN) U UX COCTMHEHUN




17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U
HUX COeIUHEHUN

18

XuMU4JecKre CBOMCTBA IIUHKA, JKelle3a U
HUX COeIUHEHUN

19

[IpakTrueckas padota Ne 2. "Pemienue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Metamisy"

20

HGMCTaJIJIBI, HUX IMTOJOXKECHUEC B
[Teprnoanueckoil cUCTEeME XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJIOTponus HEMETaIOB (Ha IpUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPbl
U UX COeUHEHUN

23

XuUMHUYECKHE CBOMCTBA a30Ta, hocdopa
U UX COCTUHEHUM

24

XHUMHUYECKUE CBOMCTBA YTIIEpOa,
KPEMHHMS M UX COCTMHEHUI

25

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U
UX COCIMHEHUH

26

O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI
o teme «Hemeramiely. BeraucieHus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKI_[I/Iﬁ n
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuueckas padorta Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
"Hemerannsl"»

28

KonTponpHas paboTa mo Temam
«Metamne» u «Hemertamie)

29

Heopranuueckue u opranuueckue
kucioTel. Heopranndeckue u
OpPraHMYECKHUE OCHOBAHUS




30

AmdoTepHble HeopraHM4ecKHue u
OpraHUYECKUE COCTUHEHUSI.
I'enernyeckas CBSI3b HEOPraHMUECKUX U
OpPraHUYECKUX BEUIECTB

31

Poinp xumMum B obecrieueHUH
9KOJIOTUYECKOM, IJHEPIreTUIECKON U
IIUILEBOM 0€3011aCHOCTH, Pa3BUTUU
MCAUIIUHBI

32

[IpencraBienust 06 0OIIMX HAYYHBIX
MIPUHIIAIIAX TPOMBIITUICHHOTO
MOJTyYCHHUS] BOKHEHIIINX BEUICCTB

33

YemoBek B MHPEC BEIICCTB U MATCPUAJIOB

34

Xumus 1 3A0POBLEC YCIIOBCKA
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