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Pabdoyast nporpamma
BHeypO4YHOH AeATEJbHOCTH 110 XUMUH

« [MoaroroBka k OI'D mo xumun»

0 kJjacce

(K0JTHYEeCTBO YacoB: 1 yac B Hee 10, Bcero 34 yaca)

Ha 2023-2024 yuyeOHbIi roj

Yuurens Xapuna E.1O.



IHosicHuTeIbHAS 3aNIUCKA.
[IpenogaBanue XuMHUKM UrpaeT OOJBUIYIO pOJIb B BOCIMTAHWU JIMYHOCTH, ONPEIEINAIONIEH palliOHAIbHOE IOBEJACHHUE YEJIOBEKA B OKpPY)KAIOIIEH cpene;
(OpMHUPOBAHNUY y YYAIIUXCS €CTECTBEHHO-HAYYHBIX NPEICTABICHUI O MUpPE U MECTE B HEM YeJIOBEKA; Pa3BUTHH Y JIeTe Ha KOHKPETHOM y4yeOHOM marepuase
TICUXWYECKUX MPOIIECCOB: MBINIJICHHS, BHUMAHUS, ITAMSITH.
MecTo pakyabTaTHBHOIO Kypca 9 Kiacca
«[TonroroBka k OI'D mo xumum» B 9 Kximacce ((hakyabTaTUBHBIE 3aHATHS)- 3TO KypC, OCHOBAHHBIM HAa 3HAHUSAX U YMEHHSIX, IMOJYYCHHBIX yJallUMHUCS HA ypOKax
xuMuHd. Ho 3HauuTeNbHO YriayONsifoTCSl XMMHUYECKHE CBOWCTBAa M CIOCOOBI MOJY4YEHHsS HEOpPraHudeckux BemiecTB. [IpenycMarpuBaeTcsl perieHHe THIOBBIX,
KOMOMHHUPOBAaHHBIX, KAYECTBEHHBIX 3ajau 10 Kaxaou teMe u 3ananuit OI'D. CtpykTypa Kypca mo3BoJIsIeT B IOJHOW Mepe UCIOJIb30BaTh B 00YUEHUH JIOTHYECKUE
OTepalyuy MBIIUIEHUS: aHAJIU3 U CUHTE3, CPAaBHEHUE U aHAJIOTHI0, CUCTEMAaTH3al1I0 U 0000IIeHHE.
Hacrosmas nmporpamma pa3zpaboTana B COOTBETCTBHH C TpeOOBaHUSIMH (eepaTbHOTO KOMIIOHEHTa ['0Cy1apCTBEHHOTO CTaHAapTa CPEeIHEro (IMOJHOTO) OOIIero
obpazoBanust mo xumuu 2004 r., Ha ocHOBe mporpammbl aBTopa H.H. T'apa x yueObnukam I'.E. Pymsutuca, ®@.I'. ®enpamana H.H. (u3n-Bo «IIpocsemienuey,
Mockaa, 2011)
Hean ¢pakyabTaTuBHOrO Kypca 9 Kjacea:
-Peanu3zanmst sxenaHus yqanuxcsi CACTeMaTU3UPOBATh CBOU 3HAHUS M MOJATOTOBUTHCA K ycnentHo# ciaue [ MMA B hopme OI'D.
-ITonroroBka kK co3HaTENIbHOMY BbIOOPY MPO(HecCH B COOTBETCTBUH C TUUHBIMH CITIOCOOHOCTSAMHU.
3agauu:
-CUCTEMAaTU3HPOBATh U YIIIYOUTh 3HAHUS YJallUXCsl 10 XUMHUU.
-c(popMUPOBATH y yHaAIIUXCS YMEHHUE pEeIIaTh 33aaud Pa3IMYHOTO YPOBHS CIOXKHOCTH.
-IOArOTOBUTH ydamuxcs k caade ' MA B dopme OI'D.
[Tporpamma aganTupoBaHa K KOJHYECTBY 4acOB, OTBEAEHHBIX Ha oOyueHue B Hariem OY (1 gac B Henento, Bcero 34 vaca), peanusyercs depe3 (haKyIbTaTHBHbIC
3aHSTHS, BO BTOPO MOJIOBUHE JTHS.
®opMbl 00y4eHHsI 1 KOHTPOJIsI 3HAHUIA.
Peanusyercs mporpaMma yepes 3aHsITHsI BO BHEYPOUHOE BpeMsl BO BTOPOI MOJIOBUHE JIHS: YPOKH - U3yUYE€HUE HOBOTO MaTepuaia, ypOKU- 3aKperieHne MaTepuana,
ypOKHU- 0000I1IeHHEe, YPOKU- KOHTPOJIS 3HaHUH U Jip. Mcronb3yeTcst caMmocTosiTenbHas padoTa, mapHasi paboTa, MHIMBUAYyalbHas paboTa.
Pa3HooOpa3Hbl GOpMBI KOHTPOJISI: pEIICHNE PACYETHBIX U AKCIIEPUMEHTAIbHBIX 3a/1a4, 3aanuil OI'D, mucbMeHHbIe, KOHTPOJIbHBIE U TECTOBBIE PAOOTHI, YCTHBIE
onpocsl. Kpurepun onieHuBaHus NpuiaraTcs (CM. MPUIOKEeHHE K padoduM MporpaMmMam ).

Yu4edHO-TeMaTHYeCKOE IUIAHNPOBAHME.

Ne HanmeHnoBanue pasjeia KonnuyecTBo yueOHBIX 4acoB

1. CrpoeHue aToMa U IEPUOANYECKHH 3aKOH. 3 yaca




2. XUMHYECKasi CBSI3b 3 yaca
3. OKUCIIUTENTHHO-BOCCTAHOBUTEIILHBIC PEAKIIUN 3 yaca
4. PactBopbl. DnekTponmmTHyecKas Juccoluaius S 4acoB
o. Kitaccel HEOpraHM4YeCKUX COEIMHEHUN 4 yaca
6. Bonopox u nmoarpyrmia rajoreHoB 2 gaca
7. [oarpynma kucnoposa 2 yaca
8. Iloarpynma azora 2 yaca
9. [oarpynma yriepoaa 1 gac

10.  |'maBnas moxrpyrma Il rpymnmst 1 gac
11. [Ileno4yHbIE ¥ IETOYHO-3EMENTBHBIE METAILITBI 2 yaca
12 Merauibl TOG0UHBIX 10T PYIIT 1 yac

13. Opraanyeckasi XUMHS 3 gaca
14, IToBTOpEHME KypCca XUMHH 1 PEIICHUE BAPUAHTOB AK3aMEHAIIMOHHBIX 3a/1aHuid OO 2 yaca

HUTOI'O: 34 yaca

Coaep:xkanue TeM GaKky/JIbTaTUBHOIO Kypca.

1) Ctpoenne aToma 1 nnepuoanyeckuii 3akon (3 yaca).

Mopenu cTpoeHus aToMa, COBpEeMEHHast TeOpHsL. [IpEIMOChIIKH ~ OTKPBITHS ~ TIEPUOMIECKOTO 3aKOHA, OTKPBITHE MEH IeTIeeBbhIM 3aKOHA, BUJIBI TIEPUOANIECKUX
CHCTEM, TIPHHSATHIX B MUPE, SJHEPT Ul HOHU3AINH, H3MEHECHHE B TIEPHOJIaX U TPYIIaX, CPOJACTBO K DJICKTPOHY.

3amaumn:

Ha CTPOSHUE aTOMOB, IOHOB; HA UX CPaBHEHHE;

OO6opy/IoBaHHUE: TIEPUOIMUECKAsT CHCTEMA, TAOJHIIBI «3JIEKTPOOTPHUIIATEIIBHOCTEY, «CBOMCTBA OKCHIIOB U THAPOOKCHIIOBY.

2) Xumuueckasi cBsi3b (3 yaca)

[Tpupona xumuveckoii cBsi3u. Bugpl cBsa3u. MexaHu3Mbl 00pa30BaHusL. . THITBI METAUTMYECKAX KPUCTAUTMYECKIX PEIICTOK.

3agaum.

Ha OTIPE/ICNICHUE BUJIOB CBSI3U B BEILIECTBAX; CPABHEHHUE CTPOCHUE M CBOMCTB BEIIECTB; ONPE/IC/ICHIE BAICHTHOCTH M CTETICHH OKHCIICHHSI aTOMOB B BEIIIECTBAX; TpaduecKue
(bopMyIbL.

O6opynoBanue: Tabauna «Bubl XUMHUECKON CBS3UY», MOJICIH KPUCTAIUIMYECKUX PEILIETOK.

3) Oxuc/IMTeIbHO-BOCCTAHOBHUTE/IbLHbIE peakiuu (3 yaca).

OkwuclieHHe W BOCCTAHOBJICHHE. METOM AJISKTPOHHOTO OasiaHca JUis pacCTaHOBKH KOd(duIMeHTOB. BaskHEWIIMEe OKUCIMTEIM W BOCCTAaHOBUTEIIH.
Knaccudukarmmss OBP.

3amaun:

1o00path KO3 HUIMEHTH METOIOM JIEKTPOHHOTO  OajlaHca ;0TpPEeUTh OKUCIUTEN b, BOCCTAHOBUTEITh; onpenenuTh Tur OBP.

OO0opyI0BaHUE: ANEKTPOXUMHYCCKHHN PsIJT HAPSDKESHUH METAILJIOB.

4) PacTBOpBI. Di1ekTpoMTHYEecKas qucconuanus. (5 yacoB).




Krnaccudukarysi pacTBOpPOB 10 pa3IMIHBIM MPU3HAKAM. 3aBUCHMOCTh PAaCTBOPUMOCTH OT TEMIIEPATYPhI, AaBICHUS, IPUPOIbI BellecTBa. TerioBbIe SIBICHUS TPU
pactBopennn. Koadduiment pacrsopumocti. MomsipHast KOHIISHTAITHSL, MOJIbHAS JIOJISL, KaK CIIOCOOBI BRIPAKEHHUS cOCTaBa pacTtBopa. CTyrmeHvaTast JUCCOUAIINs
OCHOBHBIX, JJBOWHBIX COJICH, JUCCOIHMAIIMS KOMIUIEKCHBIX cojieil. HoMeHkIaTypa HOHOB, KOHCTaHTa AUCCOLHAIINHU, B3AUMOCBSA3b CO CTEIIEHBIO JUCCOIMAIINU.
Peaxumu nonnoro oomena. ['mapomnms.
3ajauu:
Ha PacTBOPUMOCTb;
Ha pa30aBIICHHUE PaCTBOPOB;
Ha CMEIIICHHUE PACTBOPOB OJTHOTO U PA3HBIX BEIICCTB;
KOMOWHHPOBAHHBIE 33]1a9H C UCTIOIB30BAaHUEM MPOIICHTHON W MOJISIPHOM KOHIICHTPAIIHH;
Ka4eCTBEHHBIC 3a/1aUH.
Ob6opynoBanue: TaOIUIA «IIPUMEHEHHE PACTBOPOBY, TAOIHUIIA PACTBOPUMOCTH, XUMUYECKHE PEAKTUBBI,
nabopaTopHOe 000pyI0BaHHE.
5) Knaccepbl Heopranmueckux coeluHeHuii (4 yaca).
Knaccudukamms okcumoB: — cosneooOpasyromiue, HecosieoOpasyrore. CBOWCTBA MIENOYEH: B3aMMOJICHCTBUE C HEMETAIIIaMH, KUCITBIMH COJISIMH.
Knaccudukanms coneit: cpenHue, KUCIble, OCHOBHBIE, IBOMHBIC CMEIIaHHbIE, THAPaTHBIE, KOMIUIeKCHbIe. Homenknatypa coser. CBOMCTBA COJICH: pa3iioskeHUe
HEKOTOPBIX COJICH, CTYIIeHYAThIl THAposH3. HoMeHKIaTypa KHCIIOT 10 CTEIEHW OKUCIICHHS HeMeTauia. [lolydeHrne B OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIX
peakiusx. OKACIMTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA KHCIIOT.
3agauu:
Ha TEHETHYECKYIO CBSI3b; Ha TUPOJIN3 COJIEH; HAa CMECH.
O0opynoBaHKe: XUMHUYECKHE PEAKTUBBI, JTA00paTOpHOE 000pYIOBaHHE.
6) Bomopoa u moarpynmna rajioresos ( 2 yaca).
CoemuHeHus BoJopoja: MNepokcuapl, Boga. CTpoeHHME HX MOJIEKYI,BOJOPOJHBIE CBS3H, MosyueHue. Pu3nyeckue U XuMudeckue cBoicTBa propa, Opoma,
Mona. UMx mnonydenue. Kucnopoanele coeauHEHHs raJlOr€HOB, UX MOJTY4Y€HHUE, CBOMCTBA, CPABHUTEIbHAS XapaKTEPUCTHKA CTPOCHUS U CBOICTB.
3ajaun: KOMOMHHPOBAHHBIE 3aayll C y4acTHMEM COEIMHEHUH BOJOPOJA U raJOreHOB;
OBP ¢ yuactrieM coeiMHEeHHI BOJIOPO/Ia U FAJIOTEHOB; KAUECTBEHHBIE 3a]1a4H.
O6opynoBaHue: nepuognMvecKas cucTemMa, XMMH4eCKHUe PEaKTUBBI, J1ab0paTopHOE 000PyI0BaHUE, TAOIHIIA «CTPOSHHE MOJIEKYIIBI BOJIBD», MOJIEb KPHUCTALTHYECKON
PELIETKU BOJIBL.
7) IMoarpynna kucjiopona (2 yaca).
O30H, ero okuciauTenbHbe CcBoMcTBa. CepoBoJOpOAd, MoNydyeHue, cBorcTBa, okcuabl cepol (I uw 1V), mnomyuenne wu cBoicTBa. OKUCIUTETBHBIE
CBOMCTBA CEpHOM KHUCJIOTHI: B3auMoOAeHCTBHE C (hocdopom, yriaepoaom, raToreHoBOAOPOIaMHI.

O6opynoBanue: Tabmuiibl «I Ipon3BoACTBO cepHOI KUCTOTHIY. «IIprMeHeHne cepHON KUCIOThDY, XMMHUYECKUE PEAKTHBBIL, JJAO0paTopHOE 000PYIOBaHUE.
8) Moarpynmna a3ora (2 uaca).
Hurtpuel, B3auMoieiicTBIE ¢ BOIOH U KHCIOTaMu. BoccTaHoBUTENbHBIE CBOMCTBA amMmMmuaka. CBOMCTBA a30TUCTOM KUCIOTHI U HUTPUTOB, okcuioB azota (I, 11, 111, V,
IV). ITony4yenue u cBoiicTBa rajgoreHna0B (ochopa. Pochuapl.Ilomyuenne u croiictBa hochuna, okcuaos pocdopa (I, V). Mera- u nupodochopHbIe KUCTOTHI,
MOJTy4eHHe, CBOICTRA.

O6opynoBaHue: TaOIUIIBI KITPOUZBOJACTBO aMMHUAKay, KIIPUMEHEHNE aMMHUaKay, TPUMEHEHNE a30THON KUCIOTHI», XUMHUUYECKUE PEAKTUBHI,
nmabopaTopHoe 000pyI0BaHHE.




9 Hoarpynna yraepoaa (1 yac).
BzaumopeiicTre yriiepoaa u KpeMHUS CO (PTopoM, a30TOM, CEpOid, MeKIy COOOM, €O MIeNIoYaMH, KOHIICHTPUPOBAHHON a30THOW kuciotoil. [lomydenue u
CBOMCTBA YrapHOTO I'a3a, B3aUMOJICHCTBHE C BOJOPOJIOM, XJIOPOM, enoubto. KapOuael, n CHIUIUABI, TOJdy4eHue U cBoicTBa. [lommMoppusM okcuia KpeMHUs,
CBOICTBA M IOJIyYEHHUE CUJIAHA U METaHa.
OOGopynoBanue: Tabaua pacCTBOPUMOCTH BEIIECTB, MOJIEIN KPUCTAIIMYECKUX PEIIETOK TpaduTa U anMasza, XkMUYeCKUE PEaKTHBHI, JJAOOpaTOpHOE
o0opynoBaHue.
10) I'naBuas noarpynma |11 rpymmsi (1 yac).
Bop, ero cBoiicTBa, npuMeHeHue, coeJuHeHus 6opa (6opHast KMCII0Ta,0KCHU I 00pa, TaJloreHu bl 00pa).
O6opynoBaHue: XMMUYECKUE PEAKTHBBI, 1a00paTOpHOE 000PYIOBaHHUE.
11) [le0unHbIe U MIET0YHO-3eMeIbHbIE MeTAJLTBI (2 yaca).
B3anmopelicTBre ¢ KHCIOPOAOM, TEPOKCHIBL, TUAPHIBL. B3auMoaenCcTBIE C aMMHAKOM, CBOMCTBA AMUJIOB.
OOGopynoBaHue: MOJEIHN KPUCTAITUYECK4UX PEIIeTOK, TablIHla «METAUTNUECKas CBSI3b», XUMHUYECKUE PEAKTHBBI, JJaO0paTopHOE 000PYIOBAHUE.
12) Meranibl no6o4HbIX noarpynn (1 yac).
OCoOEeHHOCTH CTPOEHHSI aTOMOB METAJIOB MOOOYHBIX MOArPYMIL,METAUINYECKUX PEIIETOK, (U3NUYECKUX CBOMCTB. XPOM, €ro OKCHJIbI, THIPOKCH/IBI,
MoJTyueHue, CcBOMCTBa. Memp, cBoiicTBa coemuHeHmid: ximopuaa memu (I), okcuna mea (1), KOMITTIEKCHBIX COSIMHEHHH.
O60opyioBaHKE: MOJIEIH KPUCTAIINYECKUX PELIETOK, IePUOJMYEcKas CUCTeMa, XUMHUYECKUE PEaKTHBBIL, JJabopaTopHOE 000PYI0BAHUE.
13) Opranuyveckasi xumus (3 yaca)
Mertan, 3THIIEH, alleTuiieH, OEH30J1, ITAHOJ, METAHOJI, IIUIIEPUH, TUJICHIJIMKOIb, alleTalbAeru, (JopMaibIerui, MypaBbuHasi U YKCYCHAsl KUCIIOTHI, CII0KHbBIE
3bUpHI ¥ KUPBL, YIIIeBObl, 0enku. Haxoxnenue B mpupo/ie, OCHOBHbBIE CBOWCTBA, MOJIYYeHHE U TPUMEHEHUE.
14) IloBTOpEeHMe Kypca XMMIH U pellieHe BAPUAHTOB 3K3aMeHAIMOHHBIX 3a1anuii OI'D (2 ).

CrapToBble 3HAHHMSA YYAIIHUXCH:
3HAIOT / IOHUMAIOT
XUMHYECKYIO0 CUMBOJIMKY: 3HaKH XMMHUYECKHUX 3JIEMEHTOB, (POPMYIIbI XUMUYECKUX BEIIECTB U YPAaBHEHHSI XUMUYECKUX PEAKIIHIA;
BaYKHEHIINE XUMHYECKUE MOHITHS: XUMUYECKHUM 2JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHbIE aTOMHAs U MOJICKYJIIpHAs MacChl, HOH, XUMUYECKasi CBS3b,
BEIIECTBO, KJIACCH(HUKAIUS BEUIECTB, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM, XUMHUYECKasi Peakiysl, Ki1accu(uKalus peakiuii, OKUCIUTEIb U BOCCTAHOBUTEIIb,
OKHCJICHHE U BOCCTAaHOBJICHUE;
OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHUS MACChl BELIECTB, IOCTOSHCTBA COCTABA, IEPUOANYECKUI 3aKOH;

MEIOT
HA3bIBATh: XUMUYECKUE DIIEMEHTHI, COSMHEHHSI U3YYCHHBIX KIIACCOB;
O0O0BSACHATH: GPUBUUYECKUIN CMBICT AaTOMHOTO (OPSAIKOBOI0) HOMEpPAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U MEPHO/IA, K KOTOPBIM AIIEMEHT MPUHAIIC)KUT B
nepuoanudeckon cucreme /.. MenzaeneeBa; 3akOHOMEPHOCTH U3MEHEHHUS CBOWCTB 3JIEMEHTOB B Mpe/eiax MalblX NEPUOJIOB U IIIaBHBIX MOJArPYI; CYIIIHOCTh
peaxiuit HFOHHOTO OOMeHa;

XapaKTCpU30BaThb: XUMHUYCCKUC DJICMCHTDBI (OT BOAOpPOaa nO KaJ'IbI_[I/IH) Ha OCHOBC HX ITOJIOXXCHHSA B HepHOﬂquCKOﬁ CUCTEMC I[.I/I.MCHI[CJ'ICCBa 1 0COOCHHOCTEH
CTPOCHUA UX aTOMOB; CBA3b MCKY COCTABOM, CTPOCHUEM U CBOMCTBaMH BCIICCTB, XUMHWYCCKHEC CBOIMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCHICCTB,

ONpCACIIATh: COCTAaB BCHICCTB 110 UX (I)OpMYJ'IaM, MNPUHAJICKHOCTD BCIICCTB K OMPCACIICHHOMY KJIACCY COeﬂHHCHHﬁ, THUIIBI XUMHWYCCKHUX pCaKHHﬁ, BaJICHTHOCTb U




CTCIICHBb OKHCJICHUA 3JICMCHTA B COCAUMHCHUAX, TUIL XUMHUYECKOU CBSI3U B COCANHCHUAX, BOBMOKHOCTD ITPOTCKAHUA peaKL[I/Iﬁ HOHHOTO O6MeHa;
COCTaBIIATh: (POPMYIIBI HEOPraHUYECKUX COCTUHEHNIH H3yICHHBIX KJIACCOB; CXEMbI CTPOCHHSI aTOMOB MEPBBIX 20 3JIEMEHTOB MEPHOANYECKON CHCTEMBI
J..MenneineeBa; ypaBHECHUSI XUMHUECKUX PEAKIIUN;

o0palarscs ¢ XMMUYIECKOU MOCYA0N 1 JIA00OPATOPHBIM 000PYIOBAHHEM;

BBIYHCIISITH: MaCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (popMylie COeMHEHHUS; MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE; KOJIMUECTBO BEIIECTBA, 00BEM WA MACCy
10 KOJIMYECTBY BEIIECTBA, 00bEMY WIIM MacCe PEareHTOB WJIH MPOIYKTOB PEaKIIUH;

HUCITIOJIB30BaTh HpI/IO6p€TeHHBI€ 3HAaHUA 1 YMCHHS B HpaKTPI'—IeCKOfI NCATCIBHOCTU U HOBCCILHCBHOﬁ KNU3HU TJIA:

J 0e301acHOro 0OpaleHHUs C BEIIECTBAMH U MaTepUaIaMHu;

9KOJIOTMYECKU TPAMOTHOTO MOBEICHUS B OKPYXKAaIOIIEH cpeie;

OIICHKH BJIMSIHUSI XHMHUYECKOTO 3arpsSI3HEHHUS OKPYIKAIOIIEH Cpe/ibl Ha OPraHUu3M YeI0BeKa;

KPUTHYECKON OLIEHKH MH()OPMAIIMH O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;

IIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALUU.

TpeGoBanusi K YPOBHIO NOATOTOBKH y4alMXcs.

B pe3yabTaTe H3yueHUsi XHMHHM HA NPOQHUIBHOM YPOBHE YYEHHK H0JIKEH

3HATh/MIOHUMATh.

e1ienu npoBenenus OI'D

*ocoOeHHoCTH mpoBeaeHust OI'D

*CTpYKTYypYy U coaepxkanne KNUMoB no xumuu

* Ba)XHEUIIIME XUMHUYECKUE MIOHATHS: PaJuKall, aJUIOTPOIIHs, aTOMHBIC S-, P-, d- OpOUTaN, XMMHYECKas CBA3b, JJICKTPOOTPHIIATEILHOCTD, BAJICHTHOCTD, CTEIICHD
OKHCJICHUs, THOpUAM3aus opouTaet, IpoCTPaHCTBEHHOE CTPOSHHUE MOJIEKYJI, MOJIb, MOJISIPHASI Macca, MOJIIPHBIM 00bEM, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS, HCTHHHBIC PACTBOPHI, JICKTPOJIMTHYECKAS JUCCOIMALIHS, KUCIIOTHO-OCHOBHBIC PEAKIIMK B BOJAHBIX PACTBOPAX, TUAPOJIH3, OKUCIICHUE
1 BOCCTAHOBJICHUE, YJICKTPOJIN3, CKOPOCTh XMMUYECKON PEaKIly, MEXaHU3M PEaKIIMK, OCHOBHBIC TUIIBI PEAKIIUi B HEOPraHWYECKON U OPraHMYEeCKON XUMHUH,

* KJTaCCH(UKAIMIO 1 HOMEHKIIATypy HEOPTraHUYECKUX M OPTraHUYCCKUX COCTUHCHUI;

* PUPOJIHBIC UCTOYHUKH YTIJIEBOJIOPOJIOB U CIIOCOOBI MX MEepepadOTKH;

* BEILIECTBA U MAaTE€pPHUAJIbI, ITUPOKO HCIIOIb3yeMbIe B IPAKTUKE: OCHOBHBIE METAJUIBI U CIUIAaBHI, rpaduT, KBapIl, CTEKIIO, LIEMEHT, MUHEPAJIbHbIE YI00peHuUs,
MUHEpaJIbHbIE U OPraHUYECKUEe KUCIIOTHI, IIeJI0UH, aMMHAaK, YTJI€BOAOPOIbl, METAHO, TAHOJ, STUJICHTJIUKOJIb, [IULEPUH, (popMalbaeru]l, aleTalbIerul, aleToH,
IJIFOKO3a, caxapo3a, KpaxMall, KJIeT4aTKa, aMUHOKUCIIOTBI, OCIIKH, , dKUPBI, MbLIa 1 MOIOIIIUE CPE/ICTBA;

yMeTh:

*3(hPEeKTHUBHO pacmpeeNaTh BpeMs Ha BBITIOJIHEHUE 3a/1aHUui

*0(hopMIIATh 3aaHKs C Pa3BEPHYTHIM OTBETOM

* Ha3bIBaTh M3YUYCHHBIC BEIIECTBA MO «TPUBUATBHOW» U MEXIYHAPOIHONW HOMEHKIIATypaM;

* ONPEJEIIATh: BAJICHTHOCTh U CTENIEHb OKUCICHUS] XUMUYECKUX AIIEMEHTOB, TUIl XUMUYECKON CBSI3U, TUI KPUCTAINTMYECKON PEIIETKH, XapaKTep CPe/bl B BOAHBIX
pacTBopax, OKUCIUTETh U BOCCTAHOBUTEb, HAIIPABIIEHNE CMEIIEHUSI PABHOBECHS O] BIMSHUEM Pa3IMUHbIX ()aKTOPOB, MPUHAIIC)KHOCTH BEIIECTB K PA3IMYHBIM
KJIaccaM OpPraHMYeCKUX COCAMHEHUM, TUIbI PEaKlUii B HEOPraHMUYE€CKOM U OPraHuueCKON XUMUU;



* XapaKTepU30BaTh: S- , P- U d-3IIEMEHTHI 110 UX MOJIOKEHHIO B niepuoandeckoit cucreme .M. MenaeneeBa; o01ie XMMUYECKHE CBOMCTBA METAJNIOB, HEMETAIIJIOB,
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIMHEHUM; MPOCTEUILINE CBOMCTBA OPraHUYECKUX COEAMHEHHUN;

* O0BSICHSATB: 3aBUCHIMOCTh CBOMCTB XMMHYECKOTO dJIEMEHTA M 00pa30BaHHBIX UM BEIIIECTB OT IMOJIOKEHUS B neproandeckoi cucreme .M. Men neneeBa;
3aBUCHMOCThH CBOMCTB HEOPTaHMYECKUX BEIIECTB OT X COCTaBa M CTPOCHUS; MPUPOY U CIIOCOOBI 00pa30BaHUsl XUMHUECKOM CBSI3U; 3aBUCUMOCTH CKOPOCTH
XHUMHYECKOHN PEeaKIMK OT Pa3IUIHbIX (DaKTOPOB;

* BBITIOJHATH XUMUYECKUN SKCTIEPUMEHT I10: PACTIO3HABAHUIO BAXKHEHIIINX HEOPraHUUECKUX BEIECTB; MOJTYyYCHUI0 KOHKPETHBIX BEIIECTB, OTHOCAIIU XCS K
M3Y4YEHHBIM KJIacCaM COCIMHCHUIA;

* IPOBOJIUTH PACYCTHI 10 XUMHUYECKUM (OpMYJIaM U YPABHCHHSIM PEaKIINN;

* OCYILECTBJIATh CAMOCTOSITEIIbHBIN TOUCK XUMHUECKOW MH(POPMAIIMH C UCTIOIH30BAHUEM PA3JIMYHBIX HUCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYH O-TIOMYJISPHBIX
W3/IaHHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA); HCOJIL30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH U1 00paOOTKU U Nepeaadnd HHPOpMaIUU 1 ee
MIPEACTABJICHUS B PA3INYHBIX (OpMaX;

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUECKON JIEATEIbHOCTH M TIOBCETHEBHOM KU3HU JIJIS:

* IOHUMAaHUS TJI0O0ATBHBIX MPOOJIEM, CTOSIIINX MEPET YETOBEYECTBOM: KOJIOTHUECKUX, SHEPTE€TUUECKHUX U ChIPhEBBIX;

* 00BSICHEHUS XUMUYECKUX SIBJICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY M HA TIPOU3BOJICTBE;

* SKOJIOTMYECKH TPaMOTHOTO TIOBEJICHHSI B OKPY>KAIOIIEH cpejie;

* OIICHKH BIIUSHUS XUMUYECKOTO 3arps3HEHHS OKPYXKAIOIIEH CpeIbl Ha OPTaHU3M YeJIOBEKA U JIPYTHe KUBBIE OPraHU3MBI;

* 0e30MmacHOM pabOTHI C BEMIECTBAMH B JJaOOpaTOpHH, OBITY M Ha TIPOU3BOJICTBE;

* ONpEACIICHUS] BO3MOXHOCTH MTPOTEKAHUS XUMUUECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX U OLIEHKH UX MMOCIEICTBUH;

* pacro3HaBaHUs U WICHTU(DUKAIIMN BOXHEHIITNX BEIIECTB M MaTEPUAJIOB;

* OIIEHKM KayeCTBa MUTHEBOM BOJBI M OT/IECIbHBIX MUIIEBBIX TPOIYKTOB;

* KPUTHYECKOU OIIEHKH JOCTOBEPHOCTH XUMUYECKON MH(OPMAITUH, TIOCTYTAIOIEH U3 Pa3IMYHBIX HCTOYHHKOB.

KanengapHo-TtemaTuyeckoe IJIaHMPOBAHUE K padoyell mporpamMme o Xumuu st GakyJbTaTHBHOIO Kypca 9 Kiiacca

Jlara Jlara
Ne /i NPOBe/IeH nposeje DJieMeHTbI COdepPKAHUA
s HaumeHoBaHue pa3fieia U TeM
10101} HHS
IUIAHY daxkTny
Tepuomeckuii 3aK0H U CTPOEHHE aATOMA Mogenu cTpoeHust aToMa, COBpeMeHHas! Teopus. [Ipearmocbikn  OTKPBITHS
1. 1. 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB AIIEMEHTOB 1 MIEPHOIMIECKOro 3aKOHa, OTKPHITHE MeHIeNeeBbIM 3aK0HA, BUIIBI IEPUOAMIECKIX
ux coeauaenuii B [ICXD, CHICTeM, TIPUHATHIX B MUpE, YHEPTHS NOHU3ALNN, H3MEHEHHE B IIEPUOaX U
2. TIpUHIUITBI 3aTIOTHEHUSI AIEKTPOHHBIX 000JI0UYeK TPYIIAX, CPOACTBO K HIEKTPOHY.
3. Pemenue 3amanuii OI'D.




Xumudeckasi CBAI3b
1. Tlpupona xumMu4yecKoi cBsi3u. Bunsl cBsizn
2. .Mexanusmbl o0pazoBanust .OcHOBHbBIE
XapaKTEepUCTUKU KOBAJIEHTHOM CBA3H.

FI/I6pI/IJ_'[I/I3aHI/II/I 1 BAJICHTHBIC BO3MOKHOCTH.

[Ipupona xumuveckoii cBsi3u. Bunsl cBsi3n.  MexaHu3MbI 00pa3oBanysl. . THIIBI

MCTAITMICCKUX KPUCTAIIMICCKUX PCIICTOK

6. 3. B3anMocCBs13b XUMHYECKOH CBSI3H M THIIA
KPHUCTAJUTMYECKUX PELIETOK.
OBP OkwcrieHHe ¥ BOCCTaHOBIICHHME. MeTon 3JIeKTPOHHOro OallaHca Juisi PacCTaHOBKH
1. Oxwcienue u BocctaHoienue. Knaccnduxarms OBP. ko3(puimenToB. BaxkHeiimue okucIUTenM W BoccTaHOBHTENH. Knaccudukarms
Baxueiiime oKMCIUTENN U BOCCTAHOBUTEIH. OBP.
8. 2. TTon6op k03(h(HHUIIHEHTOB METOIOM 3JIEKTPOHHOTO
Oasanca
3. Pemenwue 3ananmnii OI'D
PacTBOpbI. DiIeKTpoIMTHYeCKAs! IUCCOIMALIST Knaccudukaliyst pacTBOpOB 10 pa3iinyHbIM MPH3HAKaM. 3aBHCHMOCTh PACTBOPUMOCTH
1. PactBopuMocTs BeliecTs B Bozie. TerutoBble 3¢dexTs! npu OT TEMIIEPATYPBbI, AABJICHNs], IPUPObI BEIECTBA. T EIIOBbIE SIBIECHUS IPU
10. pactBopenmrn. CriocoObl BBIpaKEHHs COCTaBa PacTBOpa pactBopenun. Koadduiuent pacrBopumocti. MolsipHast KOHIIEHTPAIWS, MOJTbHASI
11. 2. PertieHne pacueTHbIX 33124, C IPUMEHEHHEM Pa3INIHOM JI011s1, KaK CriocoObl BBIPaXKEHHs cocTaBa pacTBopa. CTyneH4aTast JUCCOLManus
12 KOHLIEHTpaLUy ) OCHOBHBIX, IBOMHBIX COJIEH, AUCCOLMals] KOMIUIEKCHBIX coneil. Homenkiatypa
3. Teopus >IEKTPONTUTHIECKOH AUCCOLIMALINN. MOHOB, KOHCTaHTa AMCCOIMALMH, B3aUMOCBA3b CO CTEINEHbIO JAUCCOLHALIH.
13. 4, Peakiuy HOHHOI0 OOMEHA Il KAYEeCTBEHHOIO Peaximi nonHoro oomeHa. I 'unponis.
0OHapyKEHHUS BELIECTB.
14. 5. Pemmenne 3amanuii OI'D.
Knaccbl Heopranmuecknx coeTuHeHUIA. Knaccudukaimst okcuaoB: — coneooOpasyrompe, HeconeoOpasyrorpe. CBoicTBa
1. Yriybnenue 3HaHUH O TIOJIy4EHUU U CBOMCTBAaX IIeoYeii: B3aUMOACHCTBHE ¢ HEeMETaIaMH, KUCITBIMH COJISIMH.
15. OKCHJIOB U OCHOBAHHH. Krnaccuduxanus coneii: cpejHUe, KUCIIBIE, OCHOBHBIE, TBOHHBIE CMEIIAHHBIE,
16. 2.YriybneHue 3HaHUH O MOMYyYeHUU M CBOHCTBAX KHCIIOT TUIpaTHbIE, KoMIUTeKcHbIe. HoMeHkmaTypa comneit. CBoicTBa coneid: pa3noxeHue
U coJeit HEKOTOPBIX CONEH, CTyNeHYaThIi ruaponan3. HomeHkiaTypa KUCIOT 10 CTENEeHHU
17 3.I'eHeTnyeckast B3aUMOCBSI3b MEXIy KllacCaMy OKHCIJICHUS HeMeTasuta. [lolydeHre B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
18. 4. Pemrennii 3amanunii OI'D. peaksix. OKHCIATEFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIIOT.
Bonopon 1 noarpynmna rajioreHoB CoenmHeHnsT BOZOpOIA: Tepokcupl, Bofa. CTpoeHWE WX MOJEKYJI,BOJOPOIHBIE
CBsI3H, ONydeHne. OU3ndecKue U XUMUIECKUE CBOICTBA Topa, Opoma, Homa.
19. 1. CpoiicTBa, MOTy4eHUE, TPUMEHEHHE BOIOPOIA. Nx nonydyenue. KucnopogHble COEAMHEHUs FaJOr€HOB, UX MONYYEHHE,
20. 2. I'anmorensl. O011as XapaKTEPUCTHKA TOATPYIIITHI. CBOICTBa, CPaBHUTENbHASA XapAKTEPUCTHKA CTPOCHHS 1 CBOHCTB.

CoennHEHNE TAJIOTEHOB, HX XapaKTEPHUCTHKA.




Ioarpynmna kuciopona

O30H, ero okucnuTenbHBIE CBOKHCTBA. CepoBOnOpoJ, MONydEeHHE, CBONCTBA,
okcunsl cepsl (Il m V), momyuenme wu cBoiicTBa. OKHCIUTENBHBIE

21, |1. Obmast xapaKTepUCTHKA SIIEMEHTOB MOATPYIIIbL CBOMCTBA CEPHOH KHMCIOTBI: B3aMMOJEHCTBHE ¢ OcOPOM, YIIIEpOIOM,
kucnopoza. Amnorponus. Kucnopon. Csoilictsa, raJIOreHOBOIOPOJAMH.
TIOJTyYeHHe, TpPUMEHEHHE.
22. 2.Cepa. CoenvHeHUSs CephI.
Moarpynna azora Hurpunpl, B3anmoneicTBIE ¢ BOION U KcaoTaMu. BoccTaHoBUTENTBHBIE CBOMCTBA
ammMuaka. CBOICTBA a30THUCTOM KUCIOTHI M HUTPHUTOB, okcuoB asota (I, 11, 111, V, 1V).
23. |1 Obuast XapakTePUCTUKA DIEMEHTOB TIOIIPYIIITEI [Monyuenue u coiicTsa raorennos Gocdopa. GochupLIlonyuenne u cBoiicTBa
asora. CTpOEHrE MOJIEKYIIBI A30THOM KHCIIOTEL dhochuna, oxcunos Gocdopa (111, V). Mera- u mupodochopHbIe KACTOTHI, ITOTYUCHHE,
CBOIfcTBa.
24, |2. Dochop u coequHeHuUs pocdopa.
TMoarpynna yrieposa BzanmozeiicTBre yrieposia ¥ KpeMHHs CO JTOPOM, a30TOM, CEPOH, MEXKITY COO0H, €O
LIeno4aMy, KOHLEHTPUPOBAHHOM a30THOM Kucnoroi. Ilosnyuenue u cBoiicTBa
25.  |1. Obmas XapakTepUCTHKA HIEMEHTOB MO/ PYIITEI YrapHOTO Ta3a, B3aUMOJIEHCTBHE C BOIOPOIOM, XJI0POM, IIeI0ub0. Kap6uss, 1
yrnepona.Ocobble cBoiicTBa, nonydenne. OKCHABI CWJIMLIKABI, ToNydeHue 1 coicTBa. [lomumopdusM okcuaa KpeMHHs1, CBOIMCTBA
. W TOJyYeHHE CHIaHa M METaHa.
yriepona. YrojbHasi KHCoTa ee conn. KpemHuid.
I'nasnast noarpynma |11 rpynmb: bop, ero cBoicTBa, MpUMeHeHHUe, CoeAMHEHHs Oopa (OOpHas KUCII0Ta,oKcus 0opa,
. rajioreHu/Ip1 Oopa.
26. 1. OOias XxapaKkTepUCTHKa 3JIEMEHTOB TJIABHON
nonrpymms! | rpymmer . Amtomunnii. bop. CoennHeHns
6opa. CBoiicTBa, MOTy4CHHE.
[L{eT04HbIe H MeT0YHO3eMeTBHbIE METALTBI BzanmopeiicTBre ¢ KMCIOPOAOM, IIEPOKCUIIBL, THIAPUIIBL. B3anmoneiicTBre ¢ aMMHUaKoM,
. CBOMCTBA aMH/IOB.
27. 1. O0611Hre 1 0coObIE CBOHMCTBA METAIIIOB, CITOCOOBI
MOJTYYeHHs], NTPUMEHEHNE METAJIOB U UX COCSIMHEHHH.
28. 2. YpaBHeHHS 3JIEKTPOIIH3a PacIuIaBOB.
MeTa/Libl MOOOYHBIX MOATPYIIT OCOOEHHOCTH CTPOCHMSI aTOMOB METAJUIOB  ITOOOYHBIX
29 1. O6mas xapaKTepUCTHKA HIEMEHTOB MTOOOUHBIX MO PYIILMETAUTMYECKIX PEIIETOK, (HPM3NUECKHX CBOMCTB. XPOM, €0 OKCHIFI,

moarpymi. OcoGEHHOCTH CTPOSHUS aToMa JKele3a.
Coennaenust. OcoObIe CBOMCTBA.

TUIPOKCUIIBI, TIONy4EHHE, CBOMcTBAa. Menp, CBOMCTBA COEIMHEHUH: XJIOpHUAA
memu (1), okcraa mem (1), KOMIUTEKCHBIX COSTMHEHH.




Opraangeckas XumMust MertaH, 3THJIEH, alleTHIeH, OCH30II, TAHOJ, METAHOJI, TIUIICPUH, STUIICHTIIHUKOIb,

1. Yrireomopopl. O0mmas xapakTepucTHKa, CBOHCTBA, areTaibIeru, GopMabIeTuI, MypaBbHHAS M YKCYCHASI KACIIOTHI, CIIOKHBIC d(DHPHI
30. MIPUMEHCHUE. W JKHPEI, YIIIEBOBI, Oeku. HaxoxkeHne B Ipupoie, OCHOBHBIC CBOMCTBA,
31. 2. Kucnoponconepxarue. O0mas XapakTeprUCTHKA, TIOJTyYeHNe U IPHMEHEHHE.

CBOICTBA, IPUMEHEHHE.
3. Azorconepskamue. O0mmas xapaKTeprucTrKa,
CBOICTBA, IPUMEHEHHE.

32.

IHoaroroBKa K MTOroBo¥ aTrecTAlMKN TToBTOpEeHHe Kypca XUMUH U PElTIeHIE BAPUAHTOB SK3aMEHAIMOHHBIX 3aiaHuii Ol D

33-34. |1-2. Pemmenme BapuantoB Ol D

HUTOI'O: 34 ypoka

IlepeyeHb yueOHO-METOAMYECKUX CPEACTB 00y4YeHH s
MarepuanabHO- TEXHHUUYECKOE 00ecTIeYeHue:

1. Harnsnaueie mocoOusi: cepuu TaOIUIl 0 XUMUH, KOJUIEKITUH, MOJICTTH MOJIEKYJI, HAOOPBI MOJIEJIeH aTOMOB JIsl COCTABIICHUS MOJiesie MoJiekyll. Komruiekt
KPUCTAITMYECKUX PEIIETOK.

2. TlpubGopsl, HAOOPHI MOCYBI, TAOOPATOPHBIX MPUHAIICIKHOCTEN I XUMUUYECKOTO SKCTIEPUMEHTa, HA0OpHhl peakTuBOB. Hamnyue 1abopatopHOTO
000pyI0BaHUs U PEaKTUBOB MO3BOJISIET (POPMUPOBATH KYJIbTYPY 0€30MacCHOTO OOpAIlEHUs C BEIIECTBAMH, BBIIIOJIHATH AKCIIEPUMEHT IO PAcIiO3HAB aAHUIO
BKHEHIINX OPraHUYECKHUX BEIIECTB, IPOBOIUTH SIKCIIEPUMEHTAIbHbIE PAO0OTHI UCCIIEOBATENHLCKOTO XapaKTepa.

3. Hanuune koMmproTepa B Kiacce, JOCTyma B KabuHeTe K pecypcam MHTepHET, Hamu4Kne KOMIUIEKTa KOMIIAKT-TUCKOB IO MTPeIMETy MO3BOJISIET CO3aBaTh
MYJIbTUMEIUIHOE COMPOBOXKACHUE YPOKOB XUMUU, IPOBOTUTH YUALTUMCS CAMOCTOSITENIbHBIN MONCK XUMUYECKON HH(OpPMAIINH, UCTIOIb30BaTh KOMIIbIOTEPHbBIE
TEXHOJIOTUU /7151 00pabOTKH U Mepeayl XuMUu4eckoil nHdopManuu, e€ mpeCcTaBiIeHHs B pa3IU4HbIX (opMax.

V4eOHO-METOINUECKHAI KOMIUIEKT
1. Vueonuku xumun 8 u 9 kiacca I'.E. Pymsutuca, ®@.I'. ®enpamana H.H. (u31-Bo «IIpocBemienue», Mocksa, 2011r.)

JlomonHUTENbHBIE UICTOYHHUKH.
1. lemo-Bepcuu OI'D .
2.CO0pHHUKH dK3aMeHAITMOHHBIX 3ananui OI'D 3a mocneanuii roa, pekoMenaoBanHbix OUIIH.
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