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HosicHuTebHASA 3aNINCKA
Padouyas nporpamma yuye0HOro Kypca mo xumuu st 11 kiiacea cocrariiena Ha ocHoBe [IpumepHOii OCHOBHOW 00pa30BaTeNbHOM MPOTPAMMEI TI0
xumuu (6a30BbIi ypoBeHsb) miist 10-11 kimaccoB 001eo0pa3oBaTeIbHBIX YUpeKACHUH, aBTopckoi [IporpamMmMbl Kypca XuMuu Jyisi 6a30BOT0 U3Y4ECHHS
xumun B 10-11 kmaccax obmeoOpa3oBaTesbHBIX yupexkaeHuii aBropoB B.B. Epemuna, A.A. Jlpo3noBa, (2019 ron) u denepaibHOro KOMIOHEHTA
I'ocymapcTBeHHOT0 00pa30BaTENBHOTO CTAHIAPTA.
Henn usyvyenus xumuu B 11 kiaacce:
OcBoeHue cUCTEMBbI 3HAHUN 0 PyHAAMEHTaIbHBIX 3aKOHAX, TEOPHUSX, (DaKTaxX XUMHUHU, HEOOXOAUMBIX JIJIsl TOHUMAaHUS HAYYHON KapTHHBI MUDA.
OBnaneHne yMEHUSAMU MIPUMEHSTh MOJIyY€HHbIE 3HAHUS 7151 OOBSICHEHHSI pa3HOOOPAa3HBIX XUMUYECKUX SIBIICHUI 1 CBOMCTB BEIIECTB, OLICHKH POJIU
XUMUU B PA3BUTHH COBPEMEHHBIX TEXHOJIOTUHN U TOJIYYCHUH HOBBIX MaTEPHAIIOB.
Pa3BuTHE Mo3HaBaTEIBHBIX HHTEPECOB U MHTEIICKTYaIbHBIX CIIOCOOHOCTEH B MPOIIECCE CAMOCTOSITEILHOTO MPUOOPETCHUS 3HAHUN B COOTBETCTBHUH C
BO3HUKAIOIIUMHU KU3HEHHBIMU MTOTPEOHOCTIMHU.
Bocnuranne yoe:x IEHHOCTH B IO3UTUBHON POJIM XMMHH COBPEMEHHOTO 00IIIeCTBa, HEOOXOJUMOCTH XUMUUYECKH TPaMOTHOT'O OTHOIICHHUS K CBOEMY
3JI0pOBBIO U OKpYXKarollel cpere.
[IpuMeHeHue Moay4eHHbIX 3HAHUN U YMEHHU 1711 0€30MaCHOTO MCIIOJIH30BAaHUS BEIIECTB U MAaTEPUAJIOB B J1a00OpaToOpuu, OBITY, CETHCKOM XO3SMCTBE U
Ha MPOU3BOCTBE; PEIICHHS MPAKTUUECKUX 3a]1a4 B TTOBCEHEBHOM KU3HU; IPEAYIPEXKACHUS BJIEHUN, HAHOCSIINX BPe/ 3J0POBbIO YEJIOBEKA U
OKpY’Karollel cpese; IpoBeeHIe CCIIeI0BAaTeNIbCKIX PaboT; CO3HATENBHOTO BEIOOpa Mpodeccuu, CBI3aHHOM ¢ XUMHEH.
3apaum:
i yMEHHE CaMOCTOSTEILHO M MOTUBHPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIBHYIO JEATEILHOCTH (OT MMOCTAHOBKHU LI JI0 MOTYYCHUS U
OIICHKU PEe3yNhTaTa);
il MCMOJIB30BAHHE IEMEHTOB IPUUNHHO-CIICICTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHAIBHOTO aHAIN3a; UCCIIEIOBAHUE HECTIOKHBIX PealbHBIX CBS3EH
U 3aBUCHUMOCTEH;

il ompeJeneHNe CyIIHOCTHBIX XapaKTePUCTHK U3y4aeMOro 00beKTa;



il caMOCTOSTeNbHBINA BRIOOP KPUTEPUEB JIJISi CPAaBHEHHUSI, COMIOCTABJICHUS, OIICHKH U KIacCU(PHUKAIINH 00BEKTOB;
il MOMCK HY>KHOU MH(OPMALIMY 110 33/1aHHON TeMe B ICTOUYHUKAX PA3IMYHOTO TUIIA; YMEHHE Pa3BEPHYTO 0OOCHOBBIBAThH CYX/ICHUS, 1aBaTh
OIpeJIeJIeHUs], IPUBOJUTh JOKA3aTENIbCTBA; 00bSICHEHHE N3YUYEHHBIX MTOJIOKEHUH HAa CaMOCTOSITEIbHO MOJ00PaHHBIX KOHKPETHBIX MPHUMEpax;
Ul OLICHHBaHUE U KOPPEKTUPOBKA CBOETO MOBEJCHMSI B OKPY)KAIOLIEH CpeJie, BBIMOIHEHUE B IPAKTUYECKOM IEATEIbHOCTU U B TOBCEJHEBHOM
KU3HHU SKOJIOTUYECKUX TPeOOBaHUH;
Ui HUCII0JIb30BAHUE MYJIBTUMEAUMHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTUH AJi1 00paboOTKH, epeaaydu, cucTeMaTu3aluy nHpopMaluy,
co3ziaHus 0a3 JaHHBIX, IPE3EHTALMH PE3Y/IbTaTOB [103HABATEIbHON U IPAKTUYECKOM 1EATEIbHOCTH.
IIporpamma paccuutana Ha 68 yacoB B XI kiacce, U3 pacuera - 2 yueOHbII yac B HEJIeNI0, U3 HUX: JJIs IPOBEICHHsI KOHTPOJIbHBIX - 4 yaca,
MPAaKTUYECKUX padoT - 7 4acoB, 1a00paTOpHBIX OIMBITOB - 10.
Y4eOHO-MeTOoAUYeCKUIT KOMILIEKT:
1. Xumus. bazosebiit ypoBenb. 10-11 knaccei:pabouast nporpamma k iuaun YMK B.B.JIynuna: yuebHo-meronuueckoe nocooue/ B.B Epemun, A.A.
Hpo3noB — M.: lpoda, 2019.
2. B.B.Epemun, Xumus. 10 kinacc. ba3oBbiii ypoBeHb YueOHUK sl 0011e00pa3oBaTeNbHbIX YupexaeHui. - M.: JIpoda,2019r.
3. B.H.lopoubkun, A.I".bepexnas, T.B.Caxnera, B.A.®DeBparnena
4. Kacaruxosa E.JI. Xumus B Tabmunax u cxemax 2013r Cankr- IlerepOypr
5. Penerutop no xumuu noa pegakuueit Eroposa A.C. 2012 r
6.I".JI.MapmanoBa COopHHK 3a71a4 1o oprannyeckoi xumuu 10-11 kmaccer

7. Kypnan «Xumus B mKoye», razera «1 ceHTsOps» (Www.lsenteber.ru)

8. Ilpunoxxenue «XuMus» calT www.prosv.ru (pyoprka Xumus)
9. UnTepuer-mkona «IIpocsenienue.ruy, online kypc mo YMK O.C. I'abpuensna u ap. ( www/internet-school.ru)

10. Pemry EI'D «xumus»


http://www.1senteber.ru/

[Ipeobnanatomieii GopMoii TEKYIIETO KOHTPOJIS BHICTYNAIOT MMCHMEHHBIHN (CaMOCTOSTENbHBIC, KOHTPOJIbHBIC, IPAKTHUECKUE, TECTUPOBAHUE) PAOOTHI U
YCTHBII ornpoc (cobecenoBaHme).
Ilnanupyembie npegMeTHbIE Pe3y/IbTAThl 0CBOCHHSI KOHKPETHOI0 y4eOHOr0 npeaMeTa, Kypca.
JlesarenbHOCTh 00pa30BaTEILHOTO YUPEXkKAEHUS 0011ero oopazoBaHus B 00y4eHUN XUMUH JI0JKHA ObITh HAaIIpaBJIeHa Ha JOCTH)KEHUE 00y4arolMucs
CJIEAYIOIUX JUYHOCTHBIX Pe3yJIbTaTOB:
1. B LIEHHOCTHO-OPUEHTALIMOHHON c(hepe - UYyBCTBO IOPJIOCTH 32 POCCUNCKYI0 XMMHUECKYIO HAyKy, T'YMaHU3M, OTHOILIEHUE K TPYY,

LEeNIeYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
2. B TPYIOBOH cepe - TOTOBHOCTh K 0CO3HAHHOMY BBIOOPY JajibHEMIeH 00pa30BaTeIbHON TPAEKTOPHH;

3)B o3HaBaTENbHOMN (KOTHUTUBHOW,MHTEIJIEKTYaJIbHOM) chepe —MOTUBALMS YUEHUS, YMEHUE YIPABIATh CBOEH TO3HABATEIILHON AESITEIBbHOCTBIO.
MeTanpeaMeTHbIMHU Pe3yIbTaTaAMHM OCBOCHHS BBIIIYCKHUKAMHU OCHOBHOM IIIKOJIBI IIPOrPAMMBI I10 XUMHH SBIISAIOTCS:
1. BnaneHue yHHBEpCATIbHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCOOAMU JI€ATENILHOCTHU: HAOI0IeHHEe, U3MEpEHHe, IKCIIEPUMEHT, yueOHOe
UCCIIEIOBaHNE; IPUMEHEHNE OCHOBHBIX METO/I0B MTO3HAHUS (CHCTEMHO-UH(OPMALIMOHHBIN aHAJIN3, MOJIETTUPOBAHNE) ISl U3yUEHUS Pa3InIHbIX

CTOPOH OKPYKarOUIEH NEeHCTBUTEIBHOCTH;

2. WCIOJIb30BaHHE YHUBCPCATIbHBIX croco0oB ACATCIIBHOCTHU 110 pCHICHUIO HpO6J’I€M N OCHOBHBIX MHTCJJICKTYaJIbHBIX onepaum‘/i: HUCITIOJIB30BaHHUC
OCHOBHBIX MHTCIIJICKTYAJIbHBIX onepaum?I: (I)OpMy'J'II/IpOBaHI/Ie THUIIOTE3, aHAJIN3 U CUHTC3, CPABHCHUC, O606H.[CHI/IC, CHUCTEMATU3alus, BbISABIICHUC

MPUYIUHHO-CJIICACTBCHHBIX CBH3CI\/JI, IIOMCK aHaJIOI'OB,
3. YMCHHEC I'CHCPUPOBATH UACHU U ONIPCACIIATL CPCIACTBA, HCO6XOIII/IMBIG AJId UX pCaJin3alliu,
4. YMCHHEC OIIPECACIIATH LHCIIU U 3ala4u ACATCIIbHOCTH, BBI6I/IpaTB CpCACTBa pCaJin3allui LECJIN U IIPUMCHATDH UX HA ITPAKTHUKE,

5. wucHoigp30BaHHE PA3IMYHBIX UCTOYHUKOB IJIA ITOJTYUYCHUA XUMHUYECKOMN I/IH(l)OpMaHI/II/I.



IIpeaMeTHBIMHU pPe3yaIbTATAMH OCBOCHHUS BHIITYCKHHKAMH OCHOBHOM IIIKOJIBI TPOTPAMMBI 10 XUMHUH SBJISIOTCS:

l.q)OpMI/IpOBaHI/IC NECpBOHAYAJIbHBIX CUCTCMATU3UPOBAHHBIX HpCIICTaBJICHI/If/'I 0 BCHICCTBAX, UX MPCBPAICHUAX U IPAKTUICCKOM ITPUMCHCHHUH,
OBJIaJICHUE MOHATUIHBIM aIrapaToM U CHMBOJIMYECKHM SI3bIKOM XMMUH;

2.0co3HaHuE O0BEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XMMUYECKHX IPEBPAIICHUI
HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHI )KMBON M HEXXUBOM MPHUPOIBL; YriIyOJIeHNE PEACTaBICHU O MaTepuaibHOM
CANHCTBC MUPaA,

3. OBJazieHuEe OCHOBAMH XMMUYECKOW I'PAMOTHOCTH: CHOCOOHOCTBIO aHATM3UPOBATh U OOBEKTUBHO OLICHUBATH KM3HEHHBIE CUTYALlUH ,CBSI3aHHBIE C
XMMHEW, HaBBIKaMHU 0€3011aCHOTO OOpAIlEHHs C BEIIECTBAMH, UCIIOJIb3YEMBIMHU B ITOBCEAHEBHOM KHU3HH; YMEHUEM aHAM3UPOBATh U TUNIAHUPOBATh
IKOJIOrMYEcKU 0€30MacHOe MOBEAEHHUE B IIEISIX COXPAHEHUS 37I0POBbS U OKPYKAIOIIEH Cpe/Ibl;

4.popMHUpoBaHNE YMEHUHN YCTAHABIMBATH CBSA3U MEXKIY PEAIbHO HAOIIOJAEMbIMU XUMHUUYECKUMU SIBIICHUSMH U MPOIIECCAMU, IPOUCXOIAIIMMHU B
MHUKPOMHPE, O0BACHATH IPUUUHBI MHOT000pa3ns BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOEHMUSI, & TAK)KE 3aBUCUMOCTh IPUMEHEHUS
BEIIECTB OT UX CBOWCTB;

5.HpI/IO6pCTCHI/Ie OIIbITA UCITOJIB30BAHUA PA3JIMYHBIX MCTOAO0B U3YYCHH BCIICCTB IHa6J'IIOZ[€HI/I$I 34 UX MPEBPALICHUAMU ITPU MIPOBECACHHUU HECIOKHBIX
XUMHUYECKUX SKCIIEPUMEHTOB C UCII0JIb30BAHUEM J1a00paTOPHOT0 000PYI0BaHUS U IPHOOPOB;

6.hopMupoBaHMEe NPEICTABICHUN O 3HAUEHUU XUMHUECKOW HAyKU B PEIIEHUN COBPEMEHHBIX SKOJIOTHYECKUX MTPOOJIeM,B TOM YHCIIE B

NpeaAOTBPAIICHUN TCXHOI'CHHBIX U SKOJIOTHYCCKUX KaTaCTpO(l).

Conep:kanue y4eOHOro npeamera
11 KJIACC
Tema Nel Beurecmeo (8u)
Amom — cnoxcnan wacmuya. SIApo u SNEKTPOHHASI 0007I04YKa. DIEKTPOHBI, TIPOTOHBI K HEUTPOHBL. MuKpoMup u Makpomup. Jlyanusm gacTuiy

MHKPOMHPA.



Cocmosanue 3nekmponos ¢ amome. DNeKTpoHHOE 0071aK0 U opOuTans. KBanrossie uncina. @opma opoOutaneii (s, p, d, f). DHeprernueckue ypoBHH U
1o rypoBHU. CTpOCHHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB. DIIEKTPOHHBIE KOH(UTYpaiy aToMoB 31eMenToB. [Ipuniun [aynu u npasuio ['ynaa.
DnekTpoHHO-Tpaduyeckue GopMyITbl AaTOMOB JIEMEHTOB. DJICKTPOHHAs KJIacCH(UKAIIUS SJIEMEHTOB: s-,p-, d- u f- cemeiicTBa.

Banenmmnule 603moxcnocmu amomoe xumuieckux nemenmoes. BaneHTHbie 3JIeKTpOHbI. BaleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB,
00YCJIOBJICHHBIE YHCIIOM HECIIAPEHHBIX 3JICKTPOHOB B HOPMAJILHOM U BO30YKICHHOM COCTOSIHUAX. [Ipyrue (pakTopsl, onpenensomue BaleHTHbIE
BO3MOYKHOCTH aTOMOB: HAJIMUME HETOJICIIEHHBIX AIEKTPOHHBIX Iap U HAIMYHE CBOOOHBIX opOuTaneid. CpaBHEHUE MOHITUH «BAJICHTHOCTHY U
«CTENeHb OKUCIICHUSY.

Ilepuoouueckuii 3aKon u nepuooudeckas cucmema xumuueckux rnemenmos /l. H. Menoeneeea u cmpoenue amoma. I1penocbuiKu OTKPBITUS
MEPHONIECKOT0 3aKOHA: HAaKOTUICHHE (aKTOJIOTHYECKOT0 MaTepuaia, padotsl npeamecrsenankoB (M. S. bepuienmnyca, 1. B. [lebepeitaepa, A. D.
[Tankyprya, [I>x. A. Hetonennca, JI. FO. Meiiepa); cre3n xumukoB B Kapiicpys. Jlnunoctaeie kauecta Jl. . Menneneesa. Otkpeitue /. 1.
MenpeneeBsIM MEPHOINIECKOro 3akoHa. [lepBas GpopmMyarpoBKa MEpHOINIECKOr0 3aKoHa. [ 'opru30HTaNbHAS, BEPTUKAIbHAS U AHArOHAIbHAS
nepuoandeckue 3aBucUMocTH. [leprnoaudeckuii 3aKoH u cTpoeHue aroma. M3oromnsl. CoBpeMeHHast TPAKTOBKA MOHATHUS «XUMHUECKHUHA STIEMEHT.
3akonomepHocTh Ban-nen-bpyka — Mozmu. Bropas dopmynupoBka nepuoandeckoro 3akona. [lepuoanueckas cucrema J[. . MenneneeBa u
crpoenue aroma. OU3HYecKuii CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TPYIIIBI U Meproia. [I[puanHbl N3MEHEHNST METANTHIECKUX U
HEMETAITMYECKUX CBOMCTB 3JIEMEHTOB B TPYIINAX U MEPUOJIaX, B TOM YUCIE OONBIINX U CBEPXO0IbIIUX. TpeThst GopMyTHPOBKA MEPHOTUIECKOTO
3aKOHAa. 3HaYEHHE MEePUOTUIECKOT0 3aKOHA U TIEPUOINYECKOM cucTeMbl XuMH4eckux aneMeHToB J[.1. MenneneeBa i pa3BUTHs HAyKH U MOHUMaHUs
XUMHYECKOH KapTHHBI MHPA.

Xumuueckas ceéazv. EOunaa npupooa xumuueckoi céazu. lonHas xumMuueckas CBA3b U HOHHbIE KpUCTAJUITMUECKHE pemeTku. KoBaneHTHas
XUMHUYECKas CBSI3b U €€ KiIaccu(PuKanus: Mo Mexann3my oopazoBaHusi (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN ), TT0 AIEKTPOOTPHUIIATEIIBHOCTH
(TomsipHas U HEMOJSPHAs), IO CIIOCO0Y MEePEKPBIBAHUSI SJIEKTPOHHBIX OpOHTaneil (G U 1), M0 KPaTHOCTH (OAUHApHAS, TBOIHASI, TPOWHAS U
nosyropHas). [lonsspHOCTE CBSI3U U OJSPHOCTH MOJIEKYIbl. KpucTanindeckue pemeTky BeMECTB ¢ KOBAJIEHTHON CBS3bIO: aTOMHAsI M MOJICKYJISpHAas.

Merannndeckas XuMHYECKas CBI3b U METAIINUECKIE KpUCTAJUIMICCKUC PCHICTKH. BOHOpO)IHaSI CBA3b: MCXKMOJICKYJIAPpHAsA U BHYTPHUMOJICKYJIApHAa.



Mexanu3m 00pa3oBaHUs ATOH CBSI3H, €€ 3HaUeHHE. MeXMOJIeKYIsIpHbIe B3auMoAeicTBUsA. EnuHas npupoa XMMUYECKHUX CBSI3€ii: HOHHAS CBS3b KaK
MPEIEIbHBINA CIy4ail KOBAJICHTHOM NOJISIPHOM CBSA3M; IIEPEXO0] OAHOTO BHJIA CBSI3U B IPYrOM; pa3sHbIE BUJIbI CBSI3U B OJTHOM BELIECTBE U T. [I.
Ceoiicmea Kosanenmnoi xumuueckou ceazu. HacelaeMocTh, NOJIPU3YyEMOCTh, HAIIPABIEHHOCTh. [ €OMeTpusi MOJIEKYII.

Tubpuouzauusn opoumaneii u zeomempusn moaeKkyn. sp 3 -ruOpuIU3aIms y ajJKaHoB, BOJbI, aMMHAaKa, aiMasa; Sp 2 -THOpUIU3AIUs Y COSTUHEHUN
0opa, aJIKeHOB, apEHOB, AUEHOB U TpaduTa; Sp- THOPUIN3AIMS Y COSTUHEHUN OepHIUINSA, aIKUHOB U KapOuHa. ['eoMeTpus MoKy Ha3BaHHBIX
BEILIECTB.

Honumepwt opzanuueckue u neopzanuyeckue. Ilonumepsl. OCHOBHBIE MOHATHUSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COEUHEHUN: KMOHOMEPY,
«TIOJIUMEPY», «KMAKPOMOIIEKYIa, «CTPYKTYPHOE 3BEHOY, «CTENEHb MOJMMEPU3ALIUNY, «MOJEKYIApHas Macca». CrocoObl MOMy4eHHUs OTUMEPOB:
peaxkiuy NoJuMepr3aluy U NoJuKoHAeHcauuu. CTpoeHHe MOJIMMEPOB: reoMeTprueckas (opmMa MaKpoMOJIEKYI, KpUCTAIIMYHOCTh U aMOP(PHOCTH,
crepeoperyisipHocTb. [lomumepst oprannyeckue u Heoprannueckue. Kayuyku. [Inactmaccel. Bosmokna. buononumepsi: 0ei1ky U HyKJIEHHOBBIC
KHCIOThl. Heopranuieckue moiuMepsl aTOMHOTO CTPOCHHS (QTOTPOIHBIE MOAUGUKALIUN YIIIepOoia, KPUCTALITNYECKHI KPEMHUH, CENIeH U TeJLTyp
[EMOYEYHOTO CTPOCHHUS, TUOKCHI KPEMHUS U JIP.) U MOJIEKYJISIPHOTO CTPOEHUs (cepa miacTuieckas u ap.).

Jluanekmuueckue 0cHogvl 00ugHOCMU 08YX 6€0YU{UX meoputl xumuu. J{nanekTuueckre OCHOBBI OOIIHOCTH nepruoandeckoro 3akona J1.1.
MenneneeBa u Teopuu crpoennsi A.M. bytiepoBa B craHoBiieHn# (pabOTHI MPEIIIIECTBEHHUKOB, HAKOTUICHHE (PaKTOB, yUaCTHE B ChE3/1aX, PYCCKHI
MEHTAJIUTET), Mpe/ickazaHuu (HOoBbIe neMeHThl — Ga, Se, Ge 1 HOBBIE BEIIeCTBa — U30MEPHI) U Pa3BUTHU (TPU POPMYTUPOBKH).

Jucnepchuute cucmemost. IloHsTHE O TUCTIEPCHBIX cucTeMax. JlucnepcronHas cpefa u qucnepceHas ¢asza. TUMbl JUCTIEPCHBIX CUCTEM U X 3HaYCHHE B
MIPUPO/IE U KU3HM YesioBeKa. JlucrepcHble CUCTEMBI C JKUKOM cpefoii: B3BeCH, KOJTOMIHbBIE CUCTEMBI, UX Kiaccupukanus. 3011 U renu. Ipdexr
Tunnans. Koarynsmus. Cunepesuc. MosnekynspHble 1 UCTUHHBIE pacTBOPbl. CIOCOOBI BBIpaXKEHUS KOHLEHTPALUU PACTBOPOB.

Pacuemmnuie 3ad0auu. 1. Pacuetsl mo xumuueckum ¢opmynam. 2. PacueTsl, CBsI3aHHBIE C TIOHATHSIMHU «MacCcoBasi A0Js» U «0ObeMHAs 0TS
KOMIIOHEHTOB cMecH. 3. Brruncienue MoJiipHON KOHILIEHTPAllUK PacTBOPOB.

Hemoncmpayuu. Monenu KpUCTaJUINYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBsI3ei. Moaenu MoJeKys pa3inuyHoi reometrpun. Moaenu

KPUCTAJUTMYECKUX PEIIETOK anMasa u rpadura. Moaenn MOJIeKys H30MEPOB CTPYKTYPHOH M TPOCTPaHCTBEHHOM n3oMepuu. CBOMCTBa TOyoOIa.



Komnexnus miaactmace 1 BoJokoH. O0pasiibl HEOPraHMUECKUX MOJTUMEPOB: CEpPhI IIACTUUECKOi, hocdopa KpacHOTO, KBapia u Ap. Moxenu MoJeKy
6enxo u JIHK. O6pa3ip! pa3snuuHbIX cucTeM ¢ xuakoi cpeno. Koarymsuus. Cunepesuc. dddexr Tunnpans.
Jlabopamopmuvie onvimot. 1. CBOWCTBa THIPOKCUAOB 3JIEMEHTOB 3-r0 nepuoza. 2. O3HaKOMIICHHE ¢ 00pa3IiaMi OPraHUYECKUX U HEOPTaHUIECKUX
IIOJINMEPOB.
IIpakTnyeckas padora Nel PemieHne sxcriepeMeHTalbHbIX 3a/1a4 110 TEME « XMMHUECKHE PEaKILIUN»

Tema Ne2 Xumuueckue peaxyuu (9u)
Knaccugukayua xumuueckux peakyuii 6 op2aHu4eckoil u Heop2anuueckoii xumuu. [IoHATHE 0 XUMUYECKON PEAKLMU; €€ OTIINYUE OT SACPHOU
peakuuu. Peakiuu, uaynme 6e3 M3MEHEHUs! KAUeCTBEHHOT'O COCTaBa BEIIECTB: aJUIOTPONU3aLUs, U30MEepU3aLus U noaumepusanus. Peakuum, unymme
C U3MEHEHHEM COCTaBa BEIECTB: M0 YHCIY U COCTAaBY pearupyronmx 1 00pa3yonuxcsl BEIEeCTB (Pa3IoKeHHs, COSTMHEHNUS, 3aMEIICHUs, 0OMEHa); 10
M3MEHEHHUIO CTENIEHEHN OKUCIICHUS 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN U HEOKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH); 110
TeroBoMy 3¢ deKTy (3K30- U SHJO0TEPMUYECKHE); 10 (a3e (ToMO- U reTeporeHHbIe); 10 HallpaBIeHHUIO (00paTUMbIe U HEOOPAaTUMBIE); O
MCIOJIb30BAHUIO KaTaN3aTopa (KaTATUTUYECKHE U HEKaTaIUTUYECKHE); 10 MEXaHU3MY (paJuKalbHble U HOHHBIE); 10 BUY SHEPTUHU, HHULIMUP YIOIEH
peaknuio (hOTOXUMUUYECKHE, paTHAIMOHHBIC, YICKTPOXUMUYECKHE, TepMOXUMHUECKHUe). OCOOEHHOCTH KiIacCU(UKAIIUU PEAKIIUN B OpraHUYECKON
XUMHH. BeposITHOCTh MpOTEKaHUsI XUMUYECKUX Peakiiil. 3aKOH COXpaHEHUs SHEPTUU. BHYTpEHHSS SJHEPTHsl U 9K30- U IHIOTEPMUYECKUE PEAKIINH.
TemnnoBoit a¢ ekt xumuueckux peakuuid. Tepmoxumuueckue ypaBHenus. Teriora oopasoBanus. [Touarue 06 suransnuu. 3akon [.U. I'ecca u
cliecTBUA U3 Hero. DHTponus. DHeprus [ n66ca. Bo3aMOXKHOCTh MPOTEKAHUS peakiyil B 3aBUCUMOCTH OT U3MEHEHUS SHEPTHU U SHTPOIHH.
Cropocmb xumuueckux peaxyuilt. Ilonsitue o ckopoctu peakiuu. CKOpoCTb TOMO- U T€TEPOTreHHOM peakuu. DHEeprusi aKTUBAIMK. DJIeMEHTapHbIe U
CJIOKHBIE peaklny. DaKTOpsl, BIAUSIONINE Ha CKOPOCTh XUMUYECKON peakIi: MpUpo/ia pearnpyorx BelecTB; Temneparypa (3akoH Banut-I'odda);
KOHIEHTpalus (OCHOBHOM 3aKOH XMMHYECKON KMHETHKH); KaTaiu3atopbl. KaTanus: romo- 1 reTeporeHHblil; MeEXaHu3M JeHCTBHS KaTaln3aTopoB.
®epmenThl. 1IX cpaBHEHHE ¢ HEOpraHUYECKHMMHU KaTanu3zatopamu. @epMeHTaTHUBHBIN KaTaius, ero MexaHu3Mm. THruOUTopsl U KaTaTUTUYECKHE SbI.

3aBHCHMOCTD CKOpPOCTH pCaKHI/Iﬁ OT IOBCPXHOCTHU COIIPUKOCHOBCHUS PCArNPYIOIIHUX BCIICCTB.



Oobpamumocme xumuueckux peaxyuil. Xumuieckoe papHosecue. [IoHATHE 0 XUMHUYECKOM paBHOBECUU. PaBHOBECHbBIE KOHIIEHTPALIUH.
JlunaMUYHOCTH XUMHUUYECKOro paBHOBecHs. KoHcTanTa paBHoBecHs. DakTophl, BIUSIONIME HA CMEILIEHUE PAaBHOBECHUS: KOHIICHTPALIMsI, IaBJICHUE U
temnepatypa. [Ipunnun Jle [latense.

Inekmpoaumuyeckan ouccoyuayusa. INEKTPOINUTHI U HEIJIEKTPOIUTHI. DJIEKTPOIUTHYECKAS Uccoanns. MexaHu3M IUCCOLMAlUU BEIIECTB C
Pa3IMYHBIM TUIIOM XUMUYECKOM cBsA3u. CBolicTBa MOHOB. Katronsl u aHMoHbl. KHCIIOTHI, COJIM, OCHOBAHUS B CBETE AJIEKTPOJIUTUUECKON
nucconuanui. CTeneHb AEKTPOIIUTUYECKON JUCCOLMAIUM, €€ 3aBUCUMOCTb OT IPUPO/Ibl AIEKTPOJINTA U €ro KOHLeHTpauuu. Koncranra
nucconuanuu. CtyneHvarasi AMCCOLUMaLns 3JIEKTPOJIUTOB. Peakiuu, NpoTeKarone B pacTBOPax MEKTPOIuTOB. IIponsBeaeHne pacTBOpUMOCTH.
Booopoonwiit noxkazamens. [lucconmanus Boasl. Koncranra qucconuaiuu Boasl. lonHoe npoussenenue Boasl. Bogopoansiii mokazarens pH. Cpenbl
BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. 3HAUEHUE BOJOPOIHOTO MOKA3aTeNs A1l XMMUUECKUX U OMOJIOTHYECKUX ITPOLIECCOB.

T'uoponus. llonsatue «ruaponu3y». [MApoIu3 opraHuvecKux COCTUHEHNH (TaJIOTeHAIKaHOB, CIIOKHBIX 3(UPOB, yriaeBoaoB, 6enkos, ATD) u ero
3HaueHue. [ uaponu3 HeopraHmueckux BemecTs. [ uaponus coneit — tpu cnydas. CtyneHyarsiii Tuapoian3. Heoopatumelit ruaponus. [Ipaktuueckoe

MIPUMEHEHUE TUAPOIIH3A.

Pacuemmnuvie 3a0auu. 1. PacueTsl 10 TEPMOXUMUYECKUM YpaBHEHUSIM. 2. Boruncnenue temnaoBoro 3¢ dexra peakiiuu o TerioTaMm o0pa3oBaHus
pearupyronuMx BeIecTB U MpoIyKToB peakiuu. 3. Onpenenenne pH pacTBopa 3agaHHOM MOJIAPHOIN KOHIIEHTparuu. 4. PacyeT cpeaHeit ckopocTu
pEaKIuy Mo KOHIEHTPAILUSAM PearupyrouX BelecTB. 5. BeIuncIeHus ¢ HCTOIb30BaHUEM MOHSATHS «TeMIEepaTypHbIi KO3 (GUIIMEHT CKOPOCTH
peakuumny. 6. HaxoxneHne KOHCTaHThl paBHOBECHUS PEAKIIMU 110 PABHOBECHBIM KOHUEHTPAIUSAM U ONPEIeTICHUE UCXOIHBIX KOHIIEHTPAllUi BEIlIECTB.
Hemoncmpayuu. Ipespamenne kpacHoro ¢pocdopa B Oemblid, KHCIOpoaa — B 030H. Monenu H- OyTaHa u n3o0yrana. [lomydyenue kucimopoaa u3
MepoKCcHUIa BOAOPOA U BOJIBI; Aeruaparanus 3taHoa. [lemouka npespamiennii P — P2Os — H3POy; cBOMCTBA CONSHON U YKCYCHOM KHUCIIOT; PEAKIUH,
uaymnye ¢ o0pa3oBaHUEM OCaJIKa, ra3a U BOJIbI; CBOWCTBA METAJIIIOB; OKHUCIICHHE ajbJAETHAA B KHCIOTY U CIIUPTa B ainbAerui. Peakiuu ropenus;
pEeaKLMK HI0TEPMUUECKUE HA IPUMEPE PEAKIIMK PA3NIOKEHUS (3TaHOJa, KATUITHOW CETUTPhI, U3BECTHAKA WM MeJa) U SK30TEPMUYECKHE Ha TPUMEPE
peakiuii coequHeHus (oOeciBedrBaHe OPOMHOI BOJIBI M pPacTBOPA MEPMAHTaHATa KaJlus STHUICHOM, TallleHue U3BECTH U JIp.). B3auMopeiicTBue nuHKa

C pacTBOpaMU COJISTHOW M CEPHOM KUCJIOT IIPH PAa3HBIX TEMIIEpATypax, MPY Pa3HbIX KOHUEHTPALUAX COISTHOM KUCIOTHI; Pa3I0KEHNE ITEPOKCUIA



BOJIOpOJIa C MOMOIIBI0 okcua Mapranna (IV), katain a3sl CBIpOTo Msca U CbIporo Kaptoderns. BzaumoaeiicTBrue MHKA ¢ pa3IMyHON TOBEPXHOCTHIO
(mopot1ika, IbLIK, TPAHYJT) C KUCIOTOW. MO/Ieb «KUTISIIETO ciosi». CMelIeHue paBHOBECHUS B CUCTEME Fe** + 3CNS- & Fe(CNS)3; ombUIeHHE KUPOB,
peakuu 3TepruduKany. 3aBUCUMOCTh CTETICHH YJICKTPOJMTHUYESCKOM TUCCOIUMAIIN YKCYCHOM KUCIOTHI OT pa3zbaBienus. CpaBaenue cBoicts 0,1 H
pPacTBOPOB CEpPHOM U CEPHUCTON KHUCIIOT; MypPaBbUHOM M YKCYCHOM KHUCIIOT; TMAPOKCUJIOB JIUTHS, HATPUA U Kayisa. IHIUKATOpBl U N3MEHEHUE UX
OKpPACKH B pa3NU4HbIX cpenax. CepHOKUCIBIN 1 pepMEHTATUBHBIN THIPOIN3 YIIIeBOAOB. [ Maponu3 kapboHATOB, CyIb()AaTOB, CHIMKATOB IIEIO0YHBIX
MeTaJioB; HUTpaToB nnHKa win ceuHIA (I1). ['maponus kapOuma KambIus.

Jlabopamopnsie onvimot. 3. Peakuyu, uaymye ¢ o0pa3oBaHHEM 0CajiKa, ra3a ¥ BOJIbI ISl OPraHUYeCKUX U HeopraHudeckux Kuciot. 4.0npeneneHue
XapakTepa cpebl pacTBOpa ¢ MOMOIIbI0 YHUBEPCAIBHOTO UHANKATOPA

IIpakTnyeckas padora Nel Penienne skcriepUMEHTaIbHBIX 33/1a4 110 TEME «XHUMUYECKUE PEAKIIUN»

Tema Ne3 Heopzanuueckasa xumus (6 uacoe)
Knaccugukayus neopeanuueckux éeugecme. Ilpocteie u cnoxuble BemecTBa. OKCUIpl, uX kinaccupukanus. [ uapokcusl (OCHOBaHUS,
KHUCJIOPOJICOACPIKAIINE KUCTOTHI, aM(poTepHbIe THAPOKCcH b ). Kucnotsl, ux knaccudukanus. OcHoBaHus, ux kinaccudukamnus. Cou cpeaHue, Kucibie,
OCHOBHBIC U KOMIUICKCHBIE.
Pacuemmnpwle 3a0auu. 1. Beruucienue Maccol Wi 00beMa MPOAYyKTOB PEeaKIIMH [0 H3BECTHOW Macce WM 00beMy UCXOAHOTO BEIIECTBa, COIEPIKAIIETO
npuMecH. 2. BerauciaeHne Macchl HCXOTHOTO BEIIECTBA, €CITU U3BECTEH MPAKTUYECKUI BBIXOJI U MaccoBasi JA0JsI €r0 OT TEOPETUYECKH BO3MOKHOTO. 3.
BbrancieHus Mo XMMHYECKAM YPaBHEHUSM PEAKITUi, €CITM OJHO U3 Pearupyrolux BeMIeCTB IaHO B H30bITKE. 4. Ompe/esieHne MOJIEKYIIIPHOM
(hOpMYITBI BEIIECTBA TI0 MACCOBBIM JIOJISM 3JIEMEHTOB. 5. OmpeiesicHre MOJICKYIIIPHON (GOopMYJITbI Ta3000pa3HOTO BEMIECTBA 110 U3BECTHOM
OTHOCUTEIFHOH TUIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB. 6. HaxoxkeHrne MonekymsipHoi (popMyJibl BelecTBa o Macce (00bemMy) MpoIyKTOB
cropanus. 7. KomOuHMpOBaHHbBIE 3a0a4H.
Jemoncmpayuu. Konnexus «Knaccudukaiys HEOPraHMYECKUX BEIIECTB» U 00pa3iibl peacTtaButeneii kiaccos. Komnekmus «Knaccudukanus

OpPraHn4Y€CKuUX BEIIECCTB» U 06p33HBI Hpe]ICTaBI/ITeJ'Ief/'I KJIaCCOB. MOJIGJ'H/I KPUCTATNINYCCKUX PCHICTOK METAJIJIOB. Kommexkmus MeTamioB ¢ Pa3sHbBIMU



¢u3nvyeckuMu cBOMCTBaMU. B3aumoseiicTBue: a) TUTHS, HATPUsl, MarHUS U JKeJe3a ¢ KUCIOPOI0M; 0) MIETOYHBIX METAJIOB C BOJIOH, CIUPTaMH,
(deHosI0M; B) IMHKA C PACTBOPAMHU COJISTHOM M CEpHOM KHUCIIOT; T) HATPHUS C CEPOil; /1) aIFOMHHHMSI C HOJIOM; €) Kelle3a C paCTBOPOM MEIHOTO KYIopoca,
) aJJIOMUHUS C paCTBOPOM eakoro HaTpa. OKCuAbl U THIPOKCUIBI XpOMa, UX MOTy4eHue u cBoiicTBa. [lepexon xpomara B 6uxpomar u oopaTHO.
Koppo3us MeTainioB B 3aBUCUMOCTH OT YCIIOBHIL. 3alllUTa METAJUIOB OT KOPPO3HUH: 00pa3libl «HEP:KABEEK», 3alIUTHBIX MOKPbITHI. Komuiekuus pya.
DNeKTPOIN3 pacTBOPOB cojiei. Moaenn KpUCTAJUIMYECKUX PEIIeTOK NoJa, aiuMasa, rpadura. Amutotponus ¢pocdopa, cepbl, KHCIOpOa.
B3aumoeiicTBue: a) BOJopoaa ¢ KHCIOPOI0M; 0) CypbMBI € XJIOPOM; B) HATPHSI C KOJIOM; T') XJIopa C paCTBOPOM OpOMUIA KAJIUS; 1) XJIOPHOU 1
CEpOBOJIOPOAHOMN BOJIBI; €) oOeciBedyrBaHNE OPOMHOI BOJIBI STUIICHOM WU arleTuiieHoM. [lomyueHue u cBoiCTBa XJIOPOBOJOPO/IA, COMSIHON KUCTOTHI U
ammuaka. CBoiiCTBa CONSIHOM, pa30aBIeHHON CEPHOM M YKCYCHOM KUCIOT. B3anuMoaelicTBre KOHIIEHTPUPOBAHHBIX CEPHOM, a30THOM KUCIIOT U
pa30aBIeHHON a30THON KUCIIOTHI ¢ MebI0. Peakims «cepeOpstHOTo 3epKajiay Uisi MypaBbUHOW KUCIOTH. B3anmoaelicTBie pacTBOpa THAPOKCHIA
HATpUS C KUCIOTHBIMHU OKcHaaMu (okcuaoMm yriepona (IV)), amporepHbiMu ruipokcuaaMu (THAPOKCHIIOM IIMHKA). B3anmopelicTBue aMmuaka ¢
XJIOPOBOZOPOAOM U BO/IOM. AHAJIOTHYHO [T MeTUIIaMHMHA. B3aumozelicTBue aMUHOKHCIIOT C KMCIOTaMHt U 1enoyaMu. OcyliecTBIeHHE NEPEeX00B:
Ca— CaO — Ca(OH)z; P — P,Os — H3PO4 — Cag(PO4)2; Cu — CuO — CuSO4 — CU(OH)Z — CuO — Cu; CoHs0H — C,Hg4 — CoHyBro.
Jlabopamopmuvie onvimot. 5.CBOMCTBA COMSTHOM, CepHOM (pa30.) U YKCYCHOM KUCHOT. 6. B3aumoaeicTBre THAPOKCH 1A HATPUS C COISIMU, CYJIb(aTOM
meau (II) u xmopuaoM aMMOHUSL.

Memannwt. [lonoxxeHne MeTauioB B nepuoanyeckoit cucreme /I.M1. MenneneeBa u cTpoeHue ux aroMoB. [IpocThie BemecTBa — MeTalllbl: CTPOEHHE
KPUCTAJJIOB U METAJUIMYECKas XUMUYecKas CBsA3b. Ayorponus. O6ume pusnyeckue cBoiicTBa MeTaIoB. Psij cTaHAapPTHBIX 3JIEKTPOIHBIX
noteHnuanos. O0Imye XMMUYECKHEe CBOMCTBA METAJNIOB (BOCCTAHOBUTEIbHBIE CBOMCTBA): B3aUMOJIEHCTBUE C HEMETAITIaMH (KHCIIOPOAOM, rajoreHamu,
CEepoM, a30TOM, BOJIOPOJIOM), C BOJIOM, KUCIIOTAMHU U COJISIMH B PAaCTBOpAaxX, OPTAaHMYECKUMHU COCTMHEHUSAMU (CITUPTaMH, TaJloreHaIKaHaMu, (DEHOJIOM,
KHCJIOTaMH), CO IesIoyaMy. 3HaYeHNEe METAIIOB B IPUPOJIE U B )KU3HU OPTaHU3MOB.

Koppo3zusa memannos. Ilonsitie «xoppo3usi METAIIOBY. XUMHUUECKask KOPPO3Us. DIEeKTpoxuMHuueckast Koppo3usi. CriocoObl 3alUThl METAIIOB OT

KOPPO3HH.



Oobuque cnoco6wl nonyuenua memannos. Meramisl B ipupojie. Metamtyprus u €e BUIbl: IUPO-, TUAPO- U IEKTPOMETAIUTYPTHUsl. DIEKTPOIIN3
pacIiaBoB U pacTBOPOB COEIMHEHUI METAJUIOB U €T0 MPAKTUYECKOE 3HAUCHUE.

Ilepexoonvie memannwt. Xenezo. Menp, cepeOpo; LIMHK, PTYTh; XpOM, MapraHel (HaX0XJIeHHe B IPUPOJE; OJyYeHHE U IPUMEHEHHE ITPOCTHIX
BEIIECTB; CBOMCTBA ITPOCTHIX BELIECTB; BAXKHEHIIINE COEAUHEHUS).

IIpakTuyeckas pa6ora Ne2 [lonyyeHue MeaHOTO Kynopoca

Tema Ne4d Hayunvle ocHo8bl Xumuueckozo npouzeoocmea (6 u)
Xumus u npouzeo00cmeo. XNUMAYECKAsI IPOMBIIUIEHHOCTb, XUMUYECKasi TeXHoJorusA. Celpbe 11 XMMUYECKOM NPOMBIIIIEHHOCTH. Boza B
XMMHMYECKOHN MPOMBILUIEHHOCTH. DHEPIUs Ul XMMUUYECKOT 0 IIPOU3BOACTBA. HayuHble MPUHIMIIBI XUMUYECKOTO IPOU3BOACTBA. 3aIUTa OKPYKAIOIIEH
Cpelbl U OXpaHa TpyAa PU XUMUYECKOM Ipou3BoicTBE. OCHOBHBIE CTAMN XMMUYECKOTO ITPOU3BOJCTBA (aMMHUaKa U MeTaHoja). CpaBHEeHuE
IIPOM3BOJICTBA 3THUX BEILECTB.
Tema Ne5 Xumus 6 ycuznu u oouecmee (5 u)

Xumus u cenvckoe xo3aicmeo. XUMHA3ALNs CEIbCKOTO X0341CTBA U €€ HAIIPaBJICHUs. PacTeHMs ¥ TOYBa, IOYBEHHBIN MOTIOLIAKOIINN KOMIIJIEKC
(IITIK). Y nobpenus u ux kiaccupukanms. XuMUYECKHE CPEeICTBA 3alUThI pacTeHui. OTpunaTenbHble MOCIEACTBUS MPUMEHEHHUS IECTULIUIOB U
60pb0a ¢ HUMH. XUMHU3alKs dKUBOTHOBOACTBA. XUMUS U 3KOJIOTUs. XMMHUYECKOE 3arpsi3HEHNE OKpy»karolen cpeapl. OxpaHa rugpocdepsl oT
XMUMHYECKOro 3arpsizHeHus. OXpaHa NOYBbl OT XUMUYECKOTr0 3arpsa3HeHus. OxpaHna atMocdepsl OT XUMHUUECKOTro 3arpsa3HeHus. OxpaHa (Qopsl 1
(bayHbl OT XMMHUYECKOT'0 3arpsi3HEHNs.. BUOTEXHOJIOTUS ¥ TeHHasi HHXKEHEepusl.

Xumus u nogceonesnasn rHcusnp yenoeexa. Jlomansss anreuka. Moroiue u yuctsmue cpeactsa. Cpeactsa 00pbObl ¢ OBITOBBIMUA HACEKOMBIMHU.
CpencTBa TMYHOM TMTHEHBI M KOCMETUKUA. XUMUS U UIa. MapKupoBKa yIaKOBOK MUIIEBBIX MPOYKTOB U MIPOMBIIIJIEHHBIX TOBAPOB U YMEHHUE UX
YUTATh. DKOJIOTHUS KUIIUILA. XUMHS U TeHETHKA YeIOBeKa.
Jemoncmpayuu. Mozeny Iponu3BOACTBA CEPHOM KUCIOTHI U aMmmHaka. Komnekuus ynoopenuit u nectuiiuaoB. O6pasibl cpecTB OBITOBON XUMHUH U

JICKApCTBCHHBIX MPCIIAPATOB. KOJ'IJ'ICKLII/II/I CpCACTB T'MTUCHLI U KOCMCTHKHU, IIPCIIaAPaATOB OBITOBOI XUMUH.



Ne Tema KosmuecTBo 4yacos [IpakTnueckue padboThI KoHnTponbHble paboThl
Bewecmeo 16
Xumuueckue peakyuu 18 II.P. Ne 1 Pemienne K.P. No 1 «Beruecrso.
HKCIIEPUMEHTAIBHBIX 337124 110 TEME XUMHYECKHE PEaKIIHM»
«XUMHYECKHUE PEAKLIUN
Heopzanuueckaa xumusn 12 [L.P. Ne 2 [TomryueHnune MeHOTO
Kynopoca
Hayunbie 0cHo6bl XUMUYECKO20 12 K.P. Ne 2 «Heopranuueckas
npou3seoocmea xumusi. HayuHble OCHOBBI
XUMUYECKOTO
IIPOU3BOJCTBA»
Xumusn 6 ncu3nu u odujecmee 10
UTOIro 68 2 2




Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

Ne o/ Ha3Banue TemMbl ypoka Hara
1o MJIAHY no gakry
Tema 1. Beuecmeo (8 uacoe)
1-2. ATOMBI, MOJIEKYJIbI, BELLIECTBA
3-4 Crtpoenue aToma
5-6 XumMmudeckas CBs3b
7-8 ArperatHbie COCTOSIHUSI BEIIECTBA
9-10 [Tepuonnueckuii 3akon [I.11. MenneneeBa
11-12 PacTtBoOpsI
13-14 DIEKTPONUTHYECKAs AUCCOLMALIMS
15-16 Kucnornocts cpeapl. UHaukaTopbl
TEMA 2. Xumuueckue peakuyuu (9 u)
17-18 VYpaBHEHHS] XUMHUYECKUX PEAKIIMM U pacdeThl 10 HUM
19-20 Peaxiiuu nonHoro ooMeHa
21-22 [Muaponus coneit
23-24 KauecTBenHble peakun
25-26 OBP
27-28 DNEeKTPOIu3
29-30 IL.P. Noe 1 Pemrenue skciepUMEHTANIbHBIX 337124 110 TEME «XHUMHYECKUE PEAKLIUN




31-33 O0o01IeHre U cCTeMaTU3alus 3HAaHWUH yJallnuXxcs 1Mo TeMe, MOATOTOBKA K KOHTPOJIBHOU paboTe

34 Koutpoabnas padora Nel «BemecTtBo. XumMuveckue peakimumn»

Tema 3. Heopeanuueckasn xumusn (6u)

35-36 Knaccudukanust Heopranndeckux emectB. [IpocTeie BemecTBa — HEMETaTbl
37-38 IIpocTeie BeecTBa — MeTasuibl. u3nueckue cBoMcTBa MeTaIIOB. CIIjIaBhl.
39-40 XUMHAYECKHUE CBOMCTBA METAIJIOB
41-42 Merannel B ipupoae. [lonyuenus meramios. Mertamnyprus

43 IL.P. Ne 2 « ITonmyueHne MeaHOTO KyIOpocay
44-46 O06o06mieHre 1 ToBTOpeHue 1o TeMe «Heopranmdeckass XUMUs.

Tema 4. Hayunsle 0cHo8bl Xumuueckozo npouzeoocmea (6u)
47-48 Bpewmst B xumuu. CKOpOCTh XUMHUECKHUH peaKIuit
49-50 XuMu4eckoe paBHOBecHe U (aKTOPHI , HA HETO BIUSIOIINE
51-52 HaquLIe NPUHIUIIBI OpraHU3allMid XMMHUYECKOI0 IPOMU3BOICTBA
53-54 Hedts. [Ipupoausrii ra3 u sHepreTuka
O06o006mieHne u moBTopeHue o reme «Heopranuueckast XuMus» U « HaydHble OCHOBBI XUMHYECKOTO
55-57
MIPOU3BOJICTBAY.
58 KonTposbHnas pa6ora Ne2 «Heoprannyeckast xumus. HaydHble OCHOBBI XUMUYECKOTO MPOU3BOICTBA»
Tema 5. Xumusn ¢ sncuznu u oouecmee (6u)

59-60 XUMHUS U, HeKapCTBeHHLIe cpeacTBa
61-62 KocMmernueckune u Hap(bIOMepHLIe CcpeacTBa. briToBasg xumus.




63-64 XUMUs B CEIBCKOM XO35IMCTBE
65-66 XuMUs B CTPOUTEITBCTBE
67-68 PesepBHOE Bpems
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