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ITosicHuTEIBLHAS 3aNIHCKA

JlanHas pabodas mporpaMma OTpa)kaeT M3MEHEHHS W JOTOJHEHUS K aBTOPCKOW pabodyeil mporpamme MpeaMeTHOM
muann yaeOnukoB [.E. Pym3uraca, ®.I'. ®enpamana 10-11 wmaccer (M.H.AdanacbeBa Xumus. Pabouwme mporpaMMel.
[penvernas nwauEs yueOHmkoB [.E. Pymsmraca, ®.I. @Pempamana 10-11 «xmaccer. Ilocobme s yuwmrenen
obmmeobpa3oBaTensHBIX yupexaeHuii. M. Ilpocsemenne, 2018r.) (mamee — ABTopckas pabodas mporpamMma), BHECEHHBIC B
COOTBETCTBHH C OCHOBHOW 00pa3oBaTelIbHON NPOrpaMMOi OCHOBHOTO 0OIIero oOpa3oBaHWS, KaJeHIAPHBIM yYCOHBIM
rpagukoM u pexuMoM paborsl OOJacTHOE rocyaapcTBEHHOE Oro/KeTHOoe o0meoOpazoBaresibHOE yupexkaeHue «CpemHss
obmeoOpa3oBarenbHas mkoida Ne 3 ¢ yriyOneHHBIM H3y4eHHEM OTIENbHBIX mpenmeroB r. Crpoutens» benroponckoi
obnacrtu.

B aBropckoii paboueil nporpamMe nmpumMepHoe Temarnueckoe miaHuposanue 10 u 11 xiaccoB paccuurano Ha 1 yac B
HeJIeN0, Bcero 68 4acoB.

KonmgecTBO KOHTPOIBHBIX paboT ONMpenesieH0 MHCTPYKTHBHO-METOINIECKAM IMHCHMOM JIeIapTaMeHTa OO0pa3OBaHMA,
BenroponckuM MHCTUTYTOM pas3BUTHA o0Opa3oBaHus «O TMpermoJaBaHUM IpenMeTa «XHUMHsA» B 00IIe00pa3oBaTEIBHBIX
yapexxaeHusx beiaropoackoit odmactu B 2021-2022 yueOHOM TOIY».

COJAEP KAHUE YYEBHOT O NTPEJIMETA «XUMMUS»

10kaacc

Teopnsi XUMHYECKOT0 CTPOCHUS] OPTAHUYECKHUX COCIMHEHUI.

IIpupona xumMuyecknx cesseit

Opranndeckue BemectBa. Opranudeckas xumus. CTaHOBJIEHHE OPraHMYECKOW XUMHMHM Kak Haykd. Teopus
XUMHUYECKOTO CTPOEHUS BEIIECTB. YTIepoaHbIi ckeneT. M3omepus. Izomepsl.

CocTosiHEE 3JEKTPOHOB B aTOME. DHEPreTHYECKHE YPOBHHU U MTOTYyPOBHU. DJIEKTPOHHBIE OPOUTAIH. S-3JICKTPOHEI U P-
3eKTpoHbl. CivH 31ekTpoHa CriapeHHBIE 3JIeKTPOHBL. JIeKTpoHHAs KoHpUryparws. ['paguaeckue 31eKTpoHHbIe (HOPMYIIBL.

DNeKTpOHHAs MPHPOJIa XUMHUIECKIX CBSI3€il, T-CBA3b U G-CBA3b. METO/ BAJICHTHBIX CBS3CH.

Krnaccudukarms opraanyecknx coeanHeHnid. yHKIMOHATBHAS TPYIIIA.

Yraesogopoast



[Ipenenbuble yrneBomoponsl (ankanel). Bo3OyxnénHoe cocrostHMe aroma yriepona. [ 'mOpuau3anust aTOMHBIX
opOuTaneil. DIeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE aJIKaHOB.

T'omonoru. T'omonorudeckas pasHocTh. ['oMonormdeckuit psia. MexayHapoaHas HOMEHKIATypa OPraHUYEeCKHUX
BelecTB. Mi3oMepus yriuepomHoro CKenerTa.

Mertan. [lomyuenwe, ¢u3nyeckre W XHMHUYECKHE CBOIiCTBa MeTaHa. Peaknmy 3aMemieHus (TIIIOTCHHPOBAHHE),
JETHIPUPOBAHMUS M H30MEPH3aLNH ankaHoB. LlenHble peaknun. CBOOOAHBIE paguKaibl. | a1oreHompon3BOJHEIC AJTKaHOB.

Kpatueie cBssu. HempenenbHble yrieBomopoznpl. AnkeHbl. CTpOeHHE MOJICKYJ, TOMOJIOTHS, HOMEHKIATypa H
u3omepus. ,/2-I'mOpunuzanms. OteH (3TmieH). l3omepust mHOnoXeHUs IOBOMHOHM cCBsi3W. [IpocTpaHCTBEHHass H30MepHs
(cTepeouzomepusi).

Ilomyuenne M XuMHUYECKHE CBONCTBa ankeHOB. Peaknuu mpucoequHEeHUs (TMAPUPOBaHHUE, TIIIOTEHHUPOBAHUE,
THIpaTanysi), OKHUCJIEHUS M MoJuMepHu3aluu ankeHoB. IIpaBuno MapkoBHHKOBA BrICOKOMONEKYISIpHBIE COEAMHEHHUS.
KauecTBeHHBIE peakIy Ha JBOMHYIO CBA3b.

AnxanueHsl (IUCHOBBIC YTIIeBOAOponbl). M3omepus u Homenkimatypa Jusumaun (Oyragmen-1,3). M3ompen (2-
MetminOytanuen-1,3). Compspk€HHBIC ABOHHBIC CBs3H. [lomydeHWe W XMMHUYECKHE CBOWCTBA alIKagMeHOB. Peakunu
HpUCOEeTUHEHNS (TaIOTEHUPOBAHNSA) U TTOJIMMEPHU3AIINH AlTKAAUCHOB.

AJNKWHBI. ATIeTHJICH (3THH) M €ro ToMoJoru. M3omepns u HoMeHKIaTypa. MexkiaccoBas m3omepus. [ mOpuamsanus.
XuMHUUYeCKUe CBOICTBA aIKMHOB. Peakuy nprucoeqHEeHNs, OKUCICHHS U MOJIMMEPU3ALUH aTKHHOB.

ApeHsl (apomatmdeckue yrieBogopozsi). M3omepus m HomeHkimaTypa benzon. BemsonpHoe kompmo. Tomyod.
M3omepus 3amecturenei.

Xumuueckue cBoHCTBa OEH30I1a U ero roMoJIOroB. Peakiuy 3amenieHus (raloreHupoBaHie, HOITPOBAaHKE ), OKUCIICHHS 1
npucoequHeHus apeHoB. [lectunuasl. ['eHeTHUECKast CBSI3b apEHOB C JPYTUMHU YTIIEBOAOPOAaMHU.

[Tpupoubie ucToyHUKH yrieBonopoaoB. [Ipuponuslii raz. Hedrs. [lonmyTHbie HeTAHBIE ra3bl. KaMeHHBIH yroib.

Ilepepaborka HedTu. I[leperonka HedTu. Pextuduxarmonnas konoHHa. bensun. Jlurpoun. Kepocun. Kpekunr
HedrenponykToB. TepMudeckuii U KaTamUTHUYECKU KpekuHru. [Tuponus.

Kuciopoacoaepikamue oprann4ecKue CoeIHHCHU

Kucnopoaconepxkamue opranudeckue coenuHeHns. OIHOATOMHBIE NpeAenbHbIE CIUPTHL. DYHKIMOHANBHAS TpyHna
cnupToB. M3oMepus W HOMEHKJIATypa CHHPTOB. MeTaHON (METHJIOBBIA CIHPT). DTaHON (ITHIOBBIA crupt). [lepBUYHBIM,
BTOPHYHBIN ¥ TPETUYHBIN aTOMBI yriiepoaa. Bogopoanas cBs3b.

[lomydyennme w xuMmudeckue cBoifctBa crnuproB. CrnuproBoe Opoxkenne. @epmentsl. BomopomHsie cBs3m.
DU3HONOTHYeCcKOe JEeHCTBHE METAHONA U 3TAHOMA. AJIKOTOJIU3M.

MHoroaToMHble CIUPTHL. DTUJICHIVIMKONG. I uuepuH. XUMHUYecKue CBOMCTBA IpeAebHBIX MHOTOATOMHBIX CITMPTOB.
KagecTBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTHI.

®deHoubl. ApoMaTHYeCKUE CIMPThL. XUMHUYECKHe CBOMCTBA (peHona. KayecTBeHHas peakius Ha hEeHOI.

KapOonunbueie coenuHeHus. KapOGonunpHas rpynma AnpaeruaHas rpymmna Aunsgeruasl. Keronsl. M3omepus u
HOMEHKJIaTypa

ITonyuenne n XMMHYECKHE CBOMCTBA albJerH0B. Peakiuy OKHCIEHUS U NPUCOEAUHEHUS albaerunoB. KauecTBeHHbIE
pEaKIuy Ha albJETUIBL.

Kap6onoBsre kuciotsl. KapOokcunbhas rpynma (kapookcorpymnmna). M3omepus n HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
OnHOOCHOBHBIE TIpeAebHbIE KapOOHOBBIE KHCIOTHL. IlodydeHHe OJHOOCHOBHBIX MpEACNBHBIX KapOOHOBBIX KHCIIOT.
XUMHAYECKHE CBOICTBa OJHOOCHOBHBIX MpEAEIBHBIX KapOOHOBBIX KHCIOT. MypaBbHHAs KHCIIOTa. YKCyCHas KHCIOTa
AnerarTsl.

Crnoxnble 3¢upsl. Homenkiarypa [lonydeHune, XMMHYECKHE CBOMCTBA CIOXHBIX 3¢HpoB. Peakuus stepuduxanmm.
[IenouHOM THAPOIIU3 CIIOKHOTO drpa (OMBUICHHE).

Kupser. TBEpbIe )KUPBIL, )KUIKHE KUPEl. CHHTETHYECKHE MOIOIINE CPE/ICTRA.

YrneBoasl. Monocaxapusl. ['moko3a @pykrosa. Onurocaxapussl. Hucaxapuasl. Caxaposa.

IMonucaxapunpl. Kpaxman. I'mukores. Peakuusa nmonmukonaeHcanuu. KagecTBeHHas peakuus Ha kpaxmai. Llemtronosa.
Anerunnenronosa Knaccudukaiiys BOJIOKOH.

A3oTcoaepakalnyue OpraHn4ecKne coeJuHeHns

A3zoTCcozaeprKaliie OpraHideckue coequHeHns. AMUHbL. AMuHOrpynmna AuunuH. [lomyueHne U XUMHU4ecKkHe cBOMCTBa
aQHWJTMHA.

AmuHOKHCIOTEL. M30oMepust M HOMeHKnarypa. bumonsipHeiii non. Ilentuanas (amuanas) rpynna. IlenTunnas
(amuHAs) CBsI3b. XUMIUYECKUE CBOMCTBA aMUHOKHCIOT. [lentuel. [Tomunentuapt. [murmH.

Benku. CrpykTypa O€nKOBOW MOJEKyJbl (TIEpBUYHAS, BTOpPUYHAS, TPETHYHAS, YCTBEPTHUHAs). XHUMHYECKHE
cBoiicTBabenkoB. JlenaTyparus u ruapoau3 0enkoB. [[BeTHbIE peakiuy Ha OCIIKH.

AzoTcomepkamue rereporuknndeckue coenuHeHna. [lupmama. [uppon. Ilupummaun. Ilypur. As3oTucTBIE
OCHOBAHUSI.

Hyxnennossie kucinotsl. Hykneotnasl. KommieMeHTapHbIE a30THCTRIE OCHOBAHUS.

XuMus U 300pOBbe yesioBeka. PapMaKkoIoruueckas XumMusl.

XuMus N0JIMMEpPoB

[omumeprr. Crenens mnonumepusanuu. MoHomep. CTpyKTypHOEe 3BE€HO. TepMOIUIACTHYHBIE — IOJIUMEPHL.
CrepeoperyispHsle noaumepsl. [Tommatunen. [Homunponmnen. [onmuterpadTopaTuieH.

TepmopeaxkTuBHble noinMmepsl. Penonodopmanpaeruausle  cMoubl. [Imactmaccsl. deHoruiacTbl. AMHHOIUIACTBI.
[enomnacrtsl. [Tpuponuelii kayuyk. Pesnna. D0onut. CuHTeTHUECKHE Kayuyku. CuHTeTH4YecKue BojokHa Kanpon. JlaBcaH.

JdemoHcTpaumu.
e OOpa3lbl OPraHuvYeCcKUX BELIECTB U MaTepUaioB. MoaeIn MOJIEKYJl OPTaHUYECKUX BEIIECTB



e OTHOIIECHHE AIKaHOB K KHCIIOTaM, IIeJlouaM, pacTBOpY MepMaHraHara Kajaus 1 OpOMHOI BoJe.

e Mogenu Moyekya roMosioroB U u3omepoB. [lomyuenue anermneHa KapOUIHBIM CIIOCOOOM.
B3anMozeiicTBrue areTuieHa ¢ pacTBOPOM IepMaHTaHaTa Kaiauss U OpomHOM Bomoil. ['openue
aneruieHa. PasznokeHue kaydyka IMpU HArpeBaHUM W MCHBITAHUE MPOIYKTOB Pa3JIOKECHUS.
3HAKOMCTBO C 00pa3lamMu KayqyKoB.

e benzon xak pactBopurens. ['openne 6enzona. OTHomeHHe 6eH3051a K OPOMHOI BOJIE U PaCTBOPY
nepManrasara kanus. OKuciaeHue Tojyona

e PactBopeHue B alleTOHE PAa3IMYHBIX OpraHUYEcKUX BemiecTB. OOpas3Ibl MOIOLUIUX M YHUCTAIIMX
CPEJICTB.

e  OOpa3ipsl MIACTMACC, CHHTETUYECKUX KaydyKOB, CHHTETUUECKHX BOJIOKOH.

JlaGopaTopHbIe ONbITHI.

W3roToBneHne MOJENeH MOJIEKYII YTIIEBOAOPOI0B

OznakomiieHue ¢ oOpa3lamMu NpoayKTOB HeTernepepadoTKu

Oxwucnenue stanona okcuaom meau (11).

PacTBopeHue rimiiepuHa B Bojie U peakius ero ¢ ruapokcuaom meau (11).

XuMH4ecKkue cBoicTBa (heHoa

Oxkucnenune MeraHanis (3TaHallsl) OKCHIIOM cepedpa.

Okwucnenue Metanais (3Tanais) rugpokcuaom meau (11).

PacTBOprUMOCTB KUPOB, AOKA3aTENBCTBO UX HEMPEACIbHOTO XapaKTepa, OMbUICHHE YKHPOB.
CpaBHEHHE CBOMCTB MbIJIa H CHHTETUYECKHAX MOIOIIUX CPEJICTB

0. CBoiicTBa IIOK03bI KaK albAeTUI0CIUPTA.

11. BsaumopeiicTBue caxapo3bl C THAPOKCUIOM KaJbIIHsl.

12. IIpuroTtoBneHNe KpaxMaJIbHOTO KJeiicTepa U B3aMMOJCHCTBHE C HOI0M.

13. I'maponu3 kpaxmaina. O3HaKOMIIEHHE ¢ 00pa3IaMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.
14. 1IBeTHBIC peaKIuu Ha OCIIKH.

15. CroiicTBa KanpoHa

BOoo~NoOR~WNE

IIpakTyeckue padoTnl
1.« IlomyueHne 3THIEHA U U3YYEHHE €r0 CBOHCTBY.
2. «[TonmyueHue yKCyCHOM KHCIIOTHI 1 U3yYEHHE €€ CBOMCTBY.
3. «PemeHne 3KCIIepUMEHTAIBHBIX 33124 HAa PACIIO3HABaHUE OPTraHWYECKHUX BEILIECTBY.
4. «Pacro3HaBaHKE MJIACTMACC U BOJIOKOHY.

11 xiaacc

Teopernueckne 0CHOBbI XMMHUH

Baxuelimme xuMuueckre NOHATHS U 3aKOHBbl. XUMHUYECKHUN 3JIeMeHT. ATOMHBIA HOMep. MaccoBoe uucno. Hykmuabl.
Panunonyxknuapl. M30Tonsl.

3aKOoH COXpaHEHUs MacCHI BEIIECTB. 3aKOH COXpAaHEHUs U IpeBpaieHus sHeprun. Jlepext maccol.

Iepuomuueckuii 3akoH. OJeKTpoHHass KoHdurypamus. ['paduueckas siekTpoHHas Qopmyna PacmpenencHue
DIIEKTPOHOB B aTOMAaxX JJIEMEHTOB MaNBIX W OONBINUX TMEPHOMIOB, S-, p., 0- u f-amementsl. JlaHTaHOWIBI. AKTHHOHWIIBI.
HcKycCTBEHHO MOJIy4YEHHBIE 311EMEHThL. BajleHTHOCTh. BaneHTHBIE BO3MOKHOCTA aTOMOB. BOIOpOJHbIE COEIUHEHMUS.

Cmpoenue eewjecmea. VouHas cBs3p. KoBaneHTHas (MONSpHAsS W HEMOJIAPHAs) CBsI3b. OJEKTpOHHas (opmyina
Merannuueckas cBsi3b. BonopoiHas cBsi3b.

I'mbpuu3anns aTOMHBIX OpOHTAlIeH.

Kpucrannsl: aToMHbIe, MOJIEKYIISIPHBIE, HOHHBIE, METAJUIMYECKHE. DIIEMEHTapHAas sueiika

Homamopduzm. [Tonmumopdusie Moaupukannu. Amtorponust. zomepus. ['omonorus. XumMudeckuii CHHTES.

Xumuueckue peaxyuu. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuM. Peakuuu pasioxkeHHs, COCIAUHEHHS,
3aMenieHus, oOMeHa JK30TepMUYECKHe M dHI0TepMHueckue peakuuu. OOpatnmble M HeoOpaTHMBblE peakUUH. TeroBoi
a¢dexr peakunu. 3akoH ['ecca. Tepmoxumudeckue ypaBHeHus. Temtora oOpazoanus. Temiora cropanusi.

CKOPOCTh XUMHYECKON peakIni. AKTHBHPOBAHHBIN KOMIUIEKC. 3aKOH ASHCTBYONINX Macc. KnHeTndeckoe ypaBHEHHE
peaxuun.

Karamms. Katanuzatop. Marn6urop. ['oMoreHHbIH 1 reTeporeHHbI Katanu3. KaTanurndaeckue peaknny.

Xumunueckoe pasHosecue. IIpunnun Jle [larense.

Pacmeopu. lucnepcueie cuctemsl. PactBopel. ['pyboauciepcHbie cHCTEMBI (CyclieH3uH U dMyiscun). KommonaHsie
pacTBOpHI (3011H). A3PO30JTH.

Cnoco0bI BEIpayKeHHs! KOHIIEHTPauy pacTBOPOB. MousipHasi KOHIEHTpanust (MOJIIPHOCTD).

ONeKTpONIUThL. DnekTponauTudeckas auccouuanus. Crenens auccouuanuu. Koncranta nucconuanuu. BomoponHsrit



nmokasarciib. PeaKIII/II/I HOHHOI'0 0OMEHa.

T'naponus oprannueckux BemecTs. [ 'uapoans comei.
Inexkmpoxumuueckue peaxyuu. IanbBaHUUSCKHNA d7IeMeHT. DnekTpoasl. AHoa. Karox. Axkymynsrop. TorumBHBII

3JIEMEHT. DJICKTPOXUMUSI.

Psix craHmapTHEIX AMEKTPOIHBIX NOTeHIUanoB. CTaHnapTHble ycioBus. CTaHIapTHBIA BOZOPOAHBIA 3JIEKTPO/L.
Koppo3zus meramioB. XuMudeckast ¥ 3IEKTPOXUMHYECKast KOPPO3HUSL.

DNeKTpoIH3. DIEKTPOIN3 BOJHBIX PACTBOPOB. DJICKTPOIIH3 PACIIaBOB.

Heoprannyeckas xumus

Memannpl. CriocoObl nonydeHuss MeTauioB. Jlerkue u Tshkénble MeTasuibl. JIerkoraBkue W TyroruiaBKUe METaslIbl.

Mertamnudeckue 3neMeHTsl A- 1 b-rpynn. Mens. Hunk. Tutan. Xpowm. XKeneso. Huxens. [Inatuna

Cruassl. Jlerupytomue no6asku. Yépusie Metasmbl. L{BeTHbie MeTayuibl. UyryH. Crains. JlerupoBaHHbIE CTaIH.
Oxcubl ¥ TUAPOKCHU/IBI METAJIIOB.

Hememannwt. [IpocTrlie BemecTBa - HeMeTawtsl. Yriepoa. Kpemnanii. Azot. @ocdop. Kucnopon. Cepa @rop. Xiop.
Kucnornsie okcunpl. Knucnopoaconepxamnie kuciaoTsl. CepHasi KHCIOTa. A30THAS KHUCIIOTA.

Bonopoasslie coeqMHEHUS] HEMETAILIOB.

I'eneTnueckas cBs3b HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB.

Xumus 1 KU3Hb

Xumu4eckasi IPOMBIIUIEHHOCTb. XUMHYECKas TEXHOJIOTHS.

XUMHUKO-TEXHOJIOTMYECKHE MPUHIMIBEI MPOMBIIIIEHHOTO MONTy4eHus: MeTayuioB. UépHas Mertamtyprus. IIpousBoacTso
gyyryHa. JlomeHHas nmeus. Arinomeparusi. [IpousBoactBo cranu. Kucnopoassiii koHBepTep. be30TX0aHOe PON3BOACTBO.
Xumust B Obity. Ilponmykrel mnutanus. beitoBas xumwus. OtaenouHble MaTepuaibl. JlekapcTBEeHHBIE Ipenaparsl.
OKonorn4eckuit MOHUTOPHUHT. IIpeaensHo 1omycTUMbIe KOHIIEHTPAIUH.

N

N

JemMoHCTpaumu.

Mosenu HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX U METAJUTMUECKUX KPUCTAJUIMYECKUX PEHIETOK.
Monenu MoeKyI H30MEPOB U TOMOJIOTOB

Pa3znuynble TUIBI XUMUYECKUX PEaKIUi, BUACOOIBITH IO OPraHNYeCKON XUMUU.

OO0pa3ipl METaIOB U UX COEIMHEHUH, CILIIaBOB.

B3aumopeiicTBie METaIIoB ¢ KUCIOPOAOM, KUCIOTaMH, BOJIOM.

Jloka3aTesbcTBO aM(pOTEPHOCTH ATFOMHUHHMS U €r0 THIPOKCH/IA.

BzaumopeiictBue Meau M Kele3a ¢ KUCIOPOJIOM; B3aMMOAEHCTBUE MEJIA U JKeJIe3a ¢ KUCIOTaMu
(cepHas, cossiHast).

[Tonmyuenue ruapokcunos menu (I1I) u xpoma (1), okcuna menu.

BzanmopeiicTBie OKCUIOB U THAPOKCHIOB METAIIOB C KUCIOTaMHU.

Jloka3zatenbcTBO amdorepHocTH coenquHeHuit xpoma(1ll)

OO0pa3ipl HeMeTaIoB.

Mopnenu KpUCTaUIMYECKUX PEMIETOK alMasa U rpadura.

[Tomyyenue ammmaka ¥ XJOpPOBOJOPOJ]IAa, PACTBOPEHHE HUX B BOJIE, JOKA3aTEIbCTBO KHCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEIIIECTB.

CoxuraHue yriisi U Cepbl B KUCIOPOJE, ONpeeieHne XUMUYECKUX CBOMCTB MPOTYKTOB CrOpaHUS.
BzaumopeiictBue ¢ Meapl0 KOHIEHTPUPOBAHHON CEPHON KHCIOTHI, KOHIIEHTPUPOBAHHOW U
pa30aBIeHHON a30THOM KHCIIOTHI.

OO0pas3ibl cpeacTB OBITOBOM XUMUN, HHCTPYKIIUH 110 UX TPUMEHEHUIO.

JlabopaTopHblie ONBITHI.

W3ydeHue BIUSHUS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX pEaKInit
Omnpenenenne peakuy cpeibl YHUBEPCAIBHBIM HHINKATOPOM.

I'upponus comnent.

IIpakT4yeckue padoThI

[IpuroroBneHue pacTBOPOB C 3aJaHHON MOJIIPHON KOHILIEHTpAIUEn».
Pemenue skciepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTashy

Pemenue skcriepuMeHTaIbHBIX  3a7a4 1o Teme «HemeTanabny

PE3YJIbTATBI OCBOEHUSA KYPCA «XUMHUHN»



IIpenmeTHble, MeTanpeaMeTHbIE M JIUYHOCTHbIE Pe3yJIbTAThHI 0CBOCHHUS] Y41eOHOI0 peaMeTa

«XHUMHAD.

IIpeamMeTHblie pe3yabTaThl (0a30BBIN YPOBEHB):

1.

10.

11.

12.

13.

14.

c(OpMUPOBAHHOCTh MPEJCTABICHUNA O MECTe XMMHUU B COBPEMEHHOW HAayyHOW KapTHHE MHpA;
NOHMMAaHUE POJM XUMHHU B (POpMUpOBaHMHM Kpyro3opa M (YHKIMOHAIBHOW T'PaMOTHOCTH
YeJIOBeKa JJI pEUICHUs] MPAKTUYECKUX 3a]1ay;

BJIaJACHUC OCHOBOIIOJIarartoOmiiM ~ XUMHUYCCKUMHU  IMMOHATUAMHU, TCOPUSAMH, 3aKOHaMu H
3aKOHOMEPHOCTAMH; YBEPECHHOC I10JIb30BAHUEC XHUMHYECKOU TepMHHOHOFI/Iefl n CHMBOJ’IHKOﬁ;

BJIa/ICHHE OCHOBHBIMHM METOJAaMH HAay4HOT'O MO3HAHMS, UCIOJIb3yEeMbIMH B XMMUU: HaOJIO/ICHNUE,
OMKCAaHUE, HW3MEpPEHHUE, DOKCIEPUMEHT; YyMeHHe oOpaldaThiBaTh, OOBSICHITH PE3YyIbTAThI
MIPOBEJICHHBIX OIBITOB W JIeJaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH METOJBI MO3HAHUS IMPHU
peIlIeHNHU IPAKTUYECKUX 3a/1a4;

c(OPMHPOBAHHOCTh YMEHMs JlaBaTh KOJIMYECTBEHHbIE OLIGHKM M IPOBOAMUTH pacueThl 110
XUMHAYECKHM (HOopMyJIaM U ypaBHEHUSIM;

BJIAICHUC IIpaBHUJIaMU TCXHUKHU 0e30macHOCTH IIpH UCITOJIB30BaAHUN XUMHYCCKUX BCIICCTB,

c(OpPMHPOBAHHOCTb YMEHUS KJIaCCU(PHUIIUPOBATh OPraHMUECKUE BELIECTBA U PEAKLUH 110 pa3HbIM
IIpU3HAKaM;

c(OpPMHUPOBAHHOCTh YMEHHUS ONHUCHIBATH U pa3jinyaTh HW3YYECHHBIE KJIAcChl OPraHMYECKUX
BCIICCTB;

Cq)OpMHPOBaHHOCTB YMCHUA ACJIAaTh BBIBOJbI, YMO3AKJIIOYCHUSA U3 H&6JIIOI[CHPII>1, XHUMHUYCCKUX
3aKOHOMepHOCTeﬁ, IIPOIrHO3UPOBATH CBOMCTBA HCU3YUYCHHBIX BCIICCTB 110 dHAJIOTUU C
HN3YUCHHBIMU,

cOPMHPOBAHHOCTh YMEHHS CTPYKTYpHUpOBaThb M3Y4YEHHBIH MaTepual M  XHUMHYECKYIO
MH(}OpPMAaLIMIO, TOJYYaEMYIO U3 Pa3HbIX HCTOUHUKOB;

c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3UIIMU 110 OTHOIICHMIO K XUMHYECKON HWH(OopMmaiuu,
[IOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB;

c(hOpMUPOBAHHOCTh YMEHHUS aHAJIU3UPOBATh W OIICHUBATH TOCIEJCTBUS MPOU3BOJICTBEHHOU W
OBITOBOM JEATENLHOCTH, CBI3aHHOM C MepepadOTKON OpPraHMYECKUX BEIIECTB;

OBJIAICHUC OCHOBAMU HAYYHOI'O MBIIUICHUA, TEXHOJIOTHUEH HCCIEIOBAaTEIbCKON U HpOGKTHOfI
JACATCIIBHOCTH

C(i)OpMI/IpOBaHHOCTI) YMCHUA MMPpOBOIHUTD 9KCIICPUMCHTBI pa3H0171 JIUIAKTHIECKON
HAIpaBJICHHOCTH,

c(OpMHUPOBAHHOCTh YMEHHUS OKa3bIBaTh MEPBYIO MOMOUIL MPU OTPABICHUSAX, 0KOTaX M JAPYTUX
TpaBMax, CB3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAaHHEM.

MeTtanpeameTHbie pe3yabTaThbl:

1.

c(hOpMUPOBAHHOCTh YMEHHUS CTaBUTh IIEIM W HOBBIE 3a/adyd B ydeOe W IMI03HABATEIbHOU
JIEATEIIbHOCTH;

OBJIAJICHUE TPUEMaMHU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS MyTEH JOCTYKCHHS IIEIH, YMCHHS
BBIOUpaTh (P PEeKTUBHBIE CITOCOOBI pelIeHUs YIeOHBIX U TO3HABATENbHBIX 3a71a4;

C(I)OpMI/IpOBaHHOCTL YMCHUA COOTHOCUTH CBOU JIENCTBUS C IJIaHUPYCMBIMU PE3YJIbTaTaAMU,

c(hOpMUPOBAHHOCTh YMEHHS OCYIIECTBJISATH KOHTPOJIb B TIPOIECCE ITOCTIKCHHS pe3yJbTara,
KOPPEKTUPOBATh CBOU JIEVCTBHUSI;

C(I)OpMI/IpOBaHHOCTB YMCHHSA OLCHUBATH IIPABUJIBHOCTH BBIIIOJIHCHUA y“ICGHI:IX 3aJa4 H



10.

11.

12.
13.
14.

COOTBETCTBYIOIIHUEC BO3ZMOXKHOCTHU UX PCIICHUA,

c(OPMHPOBAHHOCTh YMEHHSI aHAJIM3UPOBATh, KiaccU(UIUPOBaTh, 0000IATh, BHIOUPATH
OCHOBaHHS U KPUTEPHH JUTS yCTAHOBIICHNS IPUYNHHO-CIIEJICTBEHHBIX CBS3EH;

c(hOpMUPOBAHHOCTh YMEHUS IPUOOpPETaTh U MIPUMEHSATHh HOBBIC 3HAHUS;

c(OpPMHUPOBAHHOCTh YMEHHS CO3/1aBaTh MPOCTEHINNE MOJCIH, MUCIOJIb30BaTh CXEMBI, TaOIUIIBI,
CUMBOJIBI JIJIsl pelIeHUs Y4eOHBIX U O03HABATEIbHBIX 33/1a4;

OBJIaJICHUC HAa BBICOKOM YPOBHE CMBICJIIOBBIM UTCHUEM HAYUYHBIX TEKCTOB.

cOpMHPOBAHHOCTh YMEHHA J(PPEKTHMBHO OpPraHM30BaTh y4eOHOE COTPYIHHUYECTBO H
COBMECTHYIO JICATEIIbHOCTD, pa00TaTh MHIUBHUIYAIBHO C YUETOM OOIINX HHTEPECOB;

C(l)OpMI/IpOBaHHOCTb YMCHHUSA OCO3HAHHO HCIOJIB30BaTh PCYCBLIC CPCACTBA B COOTBCTCTBHU C
3aJladyaM KOMMYHUKAIIUH

BBICOKH YPOBEHb KOMIIETEHTHOCTH B 00acTH ucnoiab3oBanus UKT;
c(hOpMUPOBAHHOCTH IKOJIOTUUECKOTO MBIITUICHHS;

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHATh B MO3HABATEIbHONW, KOMMYHUKATHBHON M COLIMAIBHON
IIPAKTUKE 3HAHUSA, ITIOJTYYEHHBIC [IPU U3YYECHUU [IPEAMETA.

JIMYHOCTHBIE pe3yJbTaThl:

1.

c(hOPMHUPOBAHHOCTH ITOJIOKUTEILHOTO OTHOIICHUS K XWMHH, YTO OOYCIABIMBACT MOTHBAIMIO K
yueOHOI NesTeNIbHOCTH B BEIOpaHHOM cepe;

c(OPMHPOBAHHOCTH YMEHUS PEIIaTh MPOOIEMbI TOUCKOBOTO M TBOPYECKOT'O XapaKTepa,

c(hOpMUPOBAHHOCTh YMEHHUSI TMPOBOAUTH CaMOAHAINU3 M OCYUICCTBJISITH CAMOKOHTPOJIb H
CaMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH;

c(OpMHUPOBAHHOCTh TOTOBHOCTHM CJ€I0BaTh HOpPMaMm IMPUPOAO U 370pPOBbecOEpEraroiiero
MOBEJCHUS;

c(OpMHUPOBAHHOCTh ~ TPOYHBIX  HABBIKOB,  HAMpaBIEHHBIX Ha  CaMOpa3BUTHE  Yepe3
caMmo00pa30BaHuUE;

c(OPMHUPOBAHHOCTh HABBIKOB TPOSIBICHHS [O3HABATEIbHOW WHHUIMATUBHI B  Yy4eOHOM
COTPYAHUYECTBE.

B pesynbrate nzydeHus yueOHOTO NpeaMeTa « X UMD Ha yPOBHE CPEIHET0 00Iero 00pa3oBaHMs:
BbInycKHUK HAy4YHUTCs:

pacKphIBaTh HAa MpUMeEpPax pojib XMMUHU B (POPMUPOBAHMU COBPEMEHHOW HAyYHOH KapTHHBI MUpPA
U B IIPAKTHUYECKOM IEATENBHOCTH YEI0BEKa,

JEMOHCTPUPOBaTh Ha MPUMEPAaX B3aUMOCBSI3b MEXAY XHUMHUEH W JPYTUMHU €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha MPUMEpPAxX MOJOKEHUS TEOPUH XuMuieckoro crpoeHusi A.M. bytieposa;
noHumath (usnueckuit cmbicn Ilepuoaudeckoro 3axona JI.U. MenneneeBa u Ha ero ocHOBe
OOBSACHATh 3aBUCUMOCTb CBOWCTB XMMMYECKHX HJIEMEHTOB U OOPAa30BaHHBIX MMHU BEILIECTB OT
AJIEKTPOHHOI'O CTPOEHUS AaTOMOB;

OO0BSACHATH MPUYKUHBI MHOI00Opa3usl BEIIECTB HA OCHOBE OOILIMX MPECTaBIEHUN 00 UX COCTaBe U
CTPOEHUH;

OPUMEHATh NPAaBWJIA CHUCTEMATHMYECKOM MEXIYHAapOJHOW HOMEHKJIATyphl Kak CpelacTBa
pa3nYeHus ¥ UACHTU(UKAIIUHN BELIECTB MO UX COCTaBYy U CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPHbIE M CTPYKTYpHBIE (POPMYJIbl OPraHUYECKHX BEIIECTB KaK HOCHUTEJeH
MH(pOpMallMd O CTPOEHUHU BEIECTBA, €r0 CBOWCTBAX W MPUHAIEKHOCTH K OINpPEAETICHHOMY
KJIACCY COECIMHEHUN;



XapaKTepru30BaTh OPraHWMYECKHE BEIIECTBA MO0 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTAHABIIUBATh
NPUYHHHO-CJICICTBCHHBIC CBS3U MEKIY JaHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

MPUBOJUTH MPUMEPHl XUMHUECKUX PEAKIIHiA, PACKPHIBAIOIINX XaPAKTEPHbIC CBOWCTBA TUITHYHBIX
MPEJICTaBUTENICH KIIACCOB OPTraHUYECKHX BEIIECTB C IENbI0 MX WACHTU(UKAINHA U OOBSICHEHUS
00J1acTH IPUMEHEHHSI,

MPOTHO3MPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKHUX DPEAKIMii Ha OCHOBE 3HAHWUW O THIIAX
XUMHUYECKON CBSI3HM B MOJICKYJIaX PEarcHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;

UCIIOJIB30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XUMHUYECKUX CBOMCTBAaX BEUIECTB IS 0€30I1aCHOTO
NPUMEHECHHS B TIPAKTUYECKOM IESTEILHOCTH,

NPUBOJIUTh TPHUMEPHI TMPAKTUYECKOTO WCIOIB30BAHUS MPOIAYKTOB TMEpepadOTKH HEPTH U
MIPUPOJTHOTO Ta3a, BEICOKOMOJIEKYISIPHBIX COCTUHEHUH (ITOJIMATUIICHA, CHHTETHYECKOTO KaydyKa,
aIleTaTHOTO BOJIOKHA);

MIPOBOJIMTH OTBITHI MO PACTIO3HABAHUIO OPTaHUYECKHUX BEIICCTB: TIIMIEPHHA, YKCYCHOW KHCIIOTHI,
HETpe/ICIbHBIX JKUPOB, TIIFOKO3BI, Kpaxmaia, OCIKOB — B COCTaBE IHUIIEBBIX MPOAYKTOB U
KOCMETHYECKUX CPE/ICTB;

BJIAJICTh MpaBWJIAMH W MpHEMaMH O0e30MmacHOW paboThl C XHUMHUYECKHMMH BEIICCTBAMH U
71a060paTOPHBIM 000PYIOBAHHEM;

YCTaHABIIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaklIuh W CMEIICHUS XHMHYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C LEIBIO OMPECIICHUS ONTHMAIBHBIX YCIOBUH MPOTEKAHUS
XUMHYECKHX TPOIIECCOB;

MPUBOIUTH TIPUMEPHI THIPOJIH3a COJICH B MOBCETHCBHON KU3HU YEJIOBEKA;

NPUBOJIUTH  TIPUMEPHl  OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  pEakuid B MPHPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX M KUZHEICATCIILHOCTH OPTaHU3MOB;

NPUBOJIUTh TPUMEPHl XUMHUYECKUX PEAKIHMid, PACKPHIBAIOIIUX OOIIME XHUMHUYECKHE CBOWCTBA
NPOCTHIX BEIIECTB — METAJNIOB U HEMETAJLIIOB;

MPOBOMTH PAacUeThl Ha HAXOXKICHUE MOJICKYISIPHOH (OPMYJIBI YIIIEBOJOPOAa IO MPOIYKTaM
CTOpaHHS U 10 €T0 OTHOCHUTEIBHON TUIOTHOCTH W MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €T0
COCTaB;

BJIQJICTh MTPABWIIAMH O€30TIACHOTO OOpAIICHHUS C SAKUMH, TOPIOYUMHU U TOKCHYHBIMH BEIICCTBAMH,
CpeICcTBaMU OBITOBOW XMMHUU;

OCYIICCTBIISATh TMOWCK XHMHYECKOW WH(POpPMAIIMK TI0 Ha3BaHWSIM, HISHTH(PHUKATOpAM,
CTPYKTYpPHBIM (DOpMYysIaM BEIIECTB;

KPUTHYECKH OLIEHWBATh W HHTEPIPETHUPOBATH XMUMHUECKYI0 HH(OpPMAINIO, COAEpKAIIYICsS B
COOOIIIEHUSAX CPEJCTB MaccoBoi uHbopMaiuu, pecypcax HMHTepHeTa, Hay4YHO-TIOMYJISPHBIX
CTaThsIX C TOYKH 3PCHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISAX BBISBICHUS OMIMOOYHBIX
CyXKaeHHu u popMHUpoBaHHS COOCTBEHHON MO3HIINH;

NPEJCTABIISITh IYTH PEIMICHUS TIOOAIBHBIX TPOOJIeM, CTOSIIUX TIepel YeIOBEUSCTBOM:
IKOJIOTHYECKUX, SHEPTETUICCKHX, CBIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BBIl’lyCKHPlK MOJYYIMUT BO3MOKHOCTb HAYUUTLCSH:

UTTIOCMPUPOBAMb HA NPUMEPax CMAaHOGIeHue U 2601I0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3TUYHBIX UCOPUYECKUX SIMANAX ee pa3eumusl,

UCNONL308AMb  MEMOObl  HAYYHO20 NO3HAHUSA NPU  GbINOJHEHUU NPOEeKmMo8 U  Y4eOHO-
uccne0o8amenbCkux 3a0ad no U3YYeHuro C80UCms, CnocoO08 NONYHeHUs: U pPAcnO3HABAHUSL
Op2aHU4ecKux ewecme,

00BACHAMb NPUPOOY U CNOCoObL 00PA30BAHUSA XUMUYECKOU CBA3U. KOBANEHMHOU (NOJAPHOU,
HENONAPHOU), UOHHOU, MEMALIUYeCKOU, B000POOHOU — C Yeablo ONpedeseHuUs XUMUYECKOU
AKMUBHOCMU 6eUjeCme;

VCMAaHAIUueams — 2eHeMmu4ecKylo CesA3b  Medcoy KIACCaMU Op2aHudeckux eewjecms  Ojisl
000CHOBAHUA NPUHYUNUATLHOU B03MONCHOCIU NOJVYEHUS OP2AHUYECKUX COeOUHeHUU 3a0aHH020
cocmasa u Cmpoenust;

VCMAaHAaIUueams 83auMOCEsAsU Mexcoy Gakmamu u meopuell, NPUYUHOU U CLeOCmeUeM npu
aunanuze npooOIeMHbIX CUmyayuil U 000CHOBAHUYU NPUHUMAEMBIX PEUeHULl HA OCHO8e XUMUYEeCKUX



3HAHUUL.

LleneBbie NPUOPUTETHI BOCIUTAHUSA:

1. ombIT nein, HalpaBJIEHHBIX Ha 3a00Ty O CBOEH CEMbE, POJIHBIX U OJIM3KUX; - TPYAOBOH OIBIT, OIBIT

y4acTuA B HpOH3BO,HCTB€HHOfI IIPAKTHUKC,

2. ONBIT [IeJ, HANpaBICHHBIX Ha TOJb3y CBOEMY pOJHOMY TOpPOAY, CTpaHE B IIEJIOM, OIIBIT

ACATCIIBHOI'O BBIPAXKCHUSA COOCTBEHHOI rpamz[aHCKoﬁ IMMO3ULIUH,

3. OMBIT MPUPOIOOXPAHHBIX AEIT;

4. ombIT pa3pelieHus] BO3HUKAOMMX KOHMIMKTHBIX CUTYAlMi B LIKOJIE, IOMa WU Ha YJIHLE;

5. OmBIT CaMOCTOSITEILHOTO NMPUOOPETEHHS] HOBBIX 3HAHUH, MPOBEICHUS HAYYHBIX HCCIEIOBaHUI,
OIIBIT IPOEKTHOU JESATEIBHOCTH;

6. ompIT W3y4eHHMs, 3AUUTHl W  BOCCTAHOBICHHMS KYJIBTYPHOTO  HAcJeIusl YelIOBEUEeCTBa,
OIIBIT CO3/aHHUsA COOCTBEHHBIX IIPOU3BEICHUI KYJIBTYpHI, OIIBIT
CaMOBBIPAYKEHUS;

7. OIBIT BEJCHUS 3J0POBOT0 00pa3a KU3HU U 3a00Thl O 310pPOBbE APYTHUX JIHOJIEH;

8. OIIBIT OKa3aHud IIOMOIIM OKpYIKarolium, 3360TBI O MajJblmiax WiIWd ITOXWIbIX JIHOAAX,
BOHOHTepCKI/Iﬁ OIIBIT,
9. OIIBIT CaMOIIO3HaHWA MW CaMOaHa/in3a, OIBIT COHUAIBHO J[MPUCMIIEMOI'O CAMOBBIPAKCHUSA
H caMOopcCaiu3aluu.
10 kaacce
Pazpnen KoaunuyectBo IlesneBbie OPu
4acoB NPUOPHUTETHI
BOCHUTAHUS 20Ps1
Pazoen 1. Teopusa xumuueckoeo cmpoerust 3 1,2,4,56,7 Bupryanbnas
opeanuueckux  coeounenuti.  Ilpupooa s1aboparopus
XUMUYECKUX ces3ell
Pasoen 2. Yenesooopooul 9 1,2,4,5,6 Pemry BITP
Paszoen 3. Kucnopoocooepoicawue opeanuueckue 11 2,4,5,6,9 Buptyanabnasn
coeduHeHus JadopaTopust
Pazoen 4.  Azomcooepocawue  opeanuyeckue 5 2,4,5,6,9 Bupryanabnas
coeOuHenus Jadoparopust
Pa3zoen 5. Xumus nonumepos 6 2,4,5,6,7 Pemy BITP
11 kaace
Pazgen KoauyecTBo IlesneBbie OPui
4acoB NPUOPHUTETHI
BOCHUTAHUS 20Pu
Pa3zoen 1. Teopemuueckue ocho8vl xumuu 19 1,2,4,5,6,7 Pemy BITP
Pa3zoen 2. Heopeanuyeckas xumus 11 2,4,5,6,9 Bupryanbnas
Jaboparopus
Pemy BITP
Pazoen 3. Xumus u socuszno 3 1,2,3,4,5,6,7, Pemy BITP
8,9

TBOPYCCKOI'o




®opMBbI OPraHu3aluy y4e0HOro mpomuecca:

WHJIMBUyaJIbHEIC;
IpYIIIOBBIE;
WHIMBUIYaJIbHO-TPYIIIIOBBIC;
(hpoHTaNBHEIE;

NPaKTUKYMBI;
HCCIIeIOBAHHE;

3aIlUTa IPOCKTOB;
YPOK-HUI'pa;

ceMuHap;

JIeKIUS;

KOHTpOJIbHasi paboTa u JIp.

@opmamu KOHTPOJs 3YH(0B) yuamuxcs siBJISIIOTCH:

HaOJII0ICHHE;

Oecena;

(pOHTATBHEII 0TpOC;

OIpOC B Mapax;

MPaKTHKYM;

TECTUPOBAHHE;

y4acTUe B MPOSKTHOW AEATEIbHOCTH,
KPYIJIBIX CTOJIAX;

IIOArOTOBKa MyHLTHMeﬂHﬁHLIX l'[pe?,eHTaIIPIfI 110 OTACIbHBIM
np06neMaM y‘Ie6HLIX TEM,

CaMOKOHTPOJIb;
B3aMOKOHTPOJIb.



