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YMK O.C.I'abpuessin

IHosicHUTEIbHAA 3aIIHCKA

HN3yuyenne xumum Ha 62a30BOM YPOBHe cpe/iHero (I0JIHOro) o0mero o0pa3oBaHus HANPABJIECHO HA JOCTHKEHHUE CJICAYIOIIUX HeJIel:
* OCBOEHMe 3HAHHWIH O XMMMUYECKON COCTABIIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BaXKHEHIIIMX XUMHUECKUX MOHATHUAX, 3aKOHAX U TEOPHSIX;
*  OBJaJeHHe YMEeHUSIMM IIPUMEHSTH MOJIyUYeHHBIC 3HAHUS ISl OOBSCHEHUS pa3HOOOPA3HBIX XUMUUYECKHUX SIBJICHUI U CBOMCTB BEIIECTB, OLICHKH POJIU
XMMHUU B Pa3BUTUHN COBPEMEHHBIX TEXHOJOTHH U MOTy4EHUU HOBBIX MAaTEPUAJIOB,;
*  pa3BHUTHE [T03HABATEIBHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIOCOOHOCTEH B MPOLIECCE CAMOCTOATEIBHOTO PUOOPETECHHSI XUMHUUYECKUX 3HAaHUH C
HCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB MH(OPMAIMH, B TOM YHCII€ KOMIIbIOTEPHBIX;
*  BOCIHTaHHMe YOSKJEHHOCTU B IO3UTUBHOM POJIM XUMHHM B )KU3HU COBPEMEHHOI0 001IeCTBA, HEOOXOJUMOCTH XUMHUYECKH TPAMOTHOTO OTHOLIEHHUS
K CBOEMY 3/I0POBBIO U OKPYXalolleH cpene;
* IpHMeHeHHe MOJIYyYeHHBIX 3HAHWW M yMeHM# 1 0e30IacHOro MCIOJIb30BaHUS BELIECTB M MaTepUAIOB B OBITY, CEJIbCKOM XO3SHCTBE U Ha
IIPOM3BOJICTBE, PEIICHUS NPAKTUYECKUX 3a/ad B IIOBCEJHEBHOMN JXU3HU, NMPEAYNPEKICHHUS SBICHUIH, HAHOCAIIMX BpEA 30POBBI0 YEJIOBEKA U
OKpY’Karolel cpeze.

Kypc obmieit xumun 11 k1acca HampaBiIeH HA pelIeHHE 331a4i MHTErPAlliy 3HAHUK yYaIIuXCs 10 HEOPTraHWYECKON U OPraHWYeCKON XMMHUU C
1esblo (OopMUPOBaHUS Y HUX €IMHOW XMMHMYECKOW KapTWHBI Mupa. Beaymias uaes Kypca — €IMHCTBO HEOPTaHUYECKOM M OpraHWYecKOM XMMHUH Ha
OCHOBE OOIIHOCTH MX MOHSATHIA, 3aKOHOB M TEOPHH, a TAK)Ke Ha OCHOBE OOIIMX ITOAX0/I0B K KJIacCH(PUKAUU OPraHMYECKNX ¥ HEOPTaHMYECKUX BEIIECTB
Y 3aKOHOMEPHOCTSIM NMPOTEKAHUS XUMHUECKUX PEAKLIIUN MEKITY HUMH.

3HAaYUTEIBHOE MECTO B COJIEPKAHUU KypCca OTBOJUTCS XUMHUECKOMY IKCTIEPUMEHTY. OH OTKpPBIBAa€T BO3MOKHOCTh (DOPMHUPOBATh Y yUAIIUXCS
yMEHUsl paboTaThb C XUMMUYECKHMMH BELECTBAMH, BBINIOJHATH MPOCTbIE XMMUYECKHE OINbBITHI, YUUT LIKOJHHUKOB O€30M1aCHOMY M 3KOJIOTHYECKU
rpaMOTHOMY OOpaIEHHIO C BEIIECTBAMH B OBITY U Ha IPOM3BOJICTBE.

Jloruka u CTpyKTYpHpOBaHUE Kypca MO3BOJISIOT B ITOJIHOW Mepe UCTOIb30BaTh B 00yUEHHUH JIOTHYECKHE ONEpAIlii MBIIUICHUS: aHAJIU3 U CUHTE3,
CPaBHEHME U aHAJIOTHIO, CHCTEMATHU3ALIUI0 U 0000IIEHHE.

HcxoanbIMH JOKYMEHTAMMU /U1 COCTABICHUS TpUMeEpa paboyeil mporpaMmbl sIBUITUCH:

1. IIpuxa3z Muno6pnayku ot 17.12. 2010r. Ne 1897 «O06 ytBepxaeuuu u BeeaeHuu B neiictsue @I'OC OOO»

2. Ilpuxa3z MunoOpnayku ot 17.05.2012 Ne 413 «O0 ytBepkaenun u BBefeHuu B aeiicterue @I'OC cpenHero( mojgHoro) oomero

00pa3zoBaHU

3. TIucemo MunuctepctBa oopasoBanus 1 Hayku P® ot 19 anpenst 2011r. Ne03-255 «O BBeneHnu (heaepaibHbIX roCy1apCTBEHHBIX

00pa3oBaTeNbHBIX CTAHIAPTOB OOIIETO 00pPa30BAHUS

4. Tlpuxa3z MunoOpnayku Poccun ot 7 utons 2012 r. Ne 24480 «O06 yTBepkaeHnN PeaepaaIbHOro TocyAapcTBEHHOro 00pa3oBaTeIbHOTO

CTaHJapTa CPeAHETO (MOIHOTO) O0IIeTo 00pa30BaAHU
5. ®enepanabHOr0 rocyAapCTBEHHOr0 00pa30BaTEILHOTO CTaHapTa OCHOBHOIO 00111ero 0o0pa3oBaHus (Ipuka3 MuHUCTEpCTBAa 00pa30BaHUs U

Hayku Poccuiickoit ®eneparuu ot 17 mexadbps 2010 r. Ne 1897)

6. TIpuMepHBIE IPOrPAMMBI 110 YUeOHBIM IpeaAMETaM (eaepanbHOro 6a3uCHOro yueOHOro IIaHa.



PabGouast mporpamma paspaborana Ha ocHoBe aBTOpckoil mporpammbl O.C. TlabpuensHa, cooTBercTByMOImEH DeaepaqTbHOMYy KOMIIOHEHTY
rOCYJapCTBEHHOTO CTaHaapTa o0I1ero oopa3oBaHus U JONYyLUIeHHOM MuHucTepcTBoM oOpa3oBanus u Hayku Poccuiickoii @enepanmu. (I'adbpuensu O.C.
[Tporpamma kypca xumuu ajis 8-11 kmaccoB obmieoOpa3zoBarenbHbIX yupexaenuii /O.C. ['abpuensH. — 2-e u3n., nepepad. u gom. — M.: JIpoda, 2017r.).
Jlannas paboyast mporpaMMa MOKET ObITh pealIn30BaHa P UCIOIb30BAHUH TPAAMIHOHHOMN T€XHOJIOTHH O0yUCHHS, a TAKXKE JIEMEHTOB IPYTHX
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, MEepeAOBbIX (OPM U METOJIOB OOyueHUs, TaKMX KakK MpoOJEeMHBIH METOJ, pa3BHBaroliee oOydeHue,
KOMIIBIOTEPHBIE TEXHOJOTHH, TECTOBBII KOHTPOJb 3HAHUH U Jp. B 3aBUCHMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH, BOSMOXKHOCTEH U CIIOCOOHOCTEH
Ka)KJI0r0 KOHKPETHOI'O KJIacca B Mapajliesu.
KonTpoab 3a ypoBHEM 3HaHHMI ydalMxcsl MpelyCMaTpUBACT MPOBEACHUE JIAOOPATOPHBIX, MPAKTUYECKUX, CAMOCTOSTEIbHBIX, KOHTPOIBHBIX
paboT, KaK B TPaJUIIMOHHOM, TaK U B TECTOBOIl (popmax.
B INoypounom manupoBanuu B rpage «3yuaempie BOIPOCHD KYPCHBOM BBIJICIICH MaTEpUal, KOTOPbIH MOAJSKUT U3YUECHHUIO, HO HE BKIIOYCH
B TpeOoBaHus K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.
KonkperHbie TpeOOBaHHS K YPOBHIO IMOATOTOBKH BBITYCKHUKOB ONPEACIICHbI U1 KaX/I0T0 YpOoKa H BKIItOYeHbI B [loypodHOe r1aHupoBaHue.
Kpowme Toro, B pe3ynbrare u3y4eHus XUMHHA Ha 6a30BOM YPOBHE YUCHHK [IOJIKEH::
Ymersn
* BP06OOUmMb CAMOCTOSITENILHBIM MOMCK XMMHUYECKOM WH(OPMALMK C HCIOJB30BAHHEM PA3IMYHBIX HCTOYHHKOB (HAYyYHO-TIOMYJSPHBIX H3IaHHIA,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); HMCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMH IS OOpabOTKM M Tepefaydl XUMHYECKOU
uH(pOpMaIIUU U €€ MPEICTABICHHS] B PA3IUYHbIX (hopMax;
* MCIOJIb30BATh NPHOOPETeHHbIE 3HAHUA M YMEHHUS B IPAKTHYECKOH eI TeJIbHOCTH U NMOBCEAHEBHOM KM3HM LI
* OOBSICHEHHS] XUMUYECKHX SIBICHUI, IPOUCXOISAIINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;
* OIpeNeIeHHs] BO3MOXHOCTU IPOTEKAHUS XUMUYECKUX MTPEBPALLECHUI B pa3IMUHbIX YCIOBUSAX U OLIEHKU MX MOCIIEACTBUIA;
* HKOJIOTMYECKU FPAMOTHOIO MTOBEJEHUS B OKpPYKaroUIeH cpelie;
* OLIEHKU BIUSHUS XMMUYECKOTO 3arpsi3HEHUsI OKPYKaoIllel Cpeibl Ha OPraHU3M YeJIOBEKa U JIPYTUe KUBbIE OPraHU3MbI;
+ 0e30omacHOro oOpaleHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMH, JJAOOPATOPHBIM 000PYI0BaHUEM;
* MPUTOTOBJIEHUSI PACTBOPOB 3a/IaHHOM KOHILIEHTPALIUU B OBITY U Ha MPOU3BOJICTBE;
* KPUTHUYECKOM OIIEHKH JJOCTOBEPHOCTH XMMUYECKON MH(OpMAIIMH, TOCTYNAIOUIEH U3 Pa3TUYHBIX HCTOUHHKOB.

B aBTOpCKYIO IporpaMMmy BHECEHBI CIIEIYIOIINE U3MEHEHUS:

Tema 1. CTpoeHue BeliecTBa.

Ymenvueno xonmyecTBo 4acoB Ha 3 yaca, T.K. HCKIIFOUEHBI TEMBI:

- «[Tomumeps», (TeMa moapoOHO n3yyanack B 10 kiacce)

- JTOJIsl BBIXO/1a TIPOJYKTA PEaKIUu OT TEOPETHUECKH BO3MOKHOTO (HET B MUHUMYME COJICPIKAHMUS )

Tema 2. Xumnueckue peakumu.

Veenuueno xonmuectBo yacoB Ha | yac T.K., B 3Ty TEMY BKJIFOUEHBI BOIIPOCHI, KOTOPBIE HE U3yUYaJIUCh B KYpC€ XUMHUH OCHOBHOM IIKOJIBI.
HUcknoueno:

- XUMUYECKHE CBOMCTBA BOJIBI (TeMa M3yyanach B OCHOBHOH IIKOJIE);

- OMonoruveckas poJib TUAPOIN3a B IFIACTUISCKOM M DHEPTrETUIECKOM OOMEHE BEIIECTB M SHEPTHH B KJIETKE (HET B MUHUMYME COJICPKAHUSA);
- DJIEKTPOTUTUYECKOE MOIYICHHUE ATFOMUHUS (HET B 0053aTeIbHOM MUHUMYME COJICPIKaHUS);

Tema 3. BemecTtBa 1 ux CBOMCTBA.



Yeenuueno xonuectBo yacoB Ha 2 yaca T. K. JaHHas Te€Ma SIBJISIETCS KJIIOUEBOI B Kypce XMMUU CpeIHEN MIKOJIbl U He00X0AUMa MOoJTHAs
cucTeMarusanus Kypca xumuu ¢ 8 o 11 kiacc.

Hcknroueno:

- B3aUMO/ICHCTBUE HATPUS C ITaHOJIOM U (peHosoM (TeMa u3ydanach B 10 kiacce)

TPEBOBAHHUA K YPOBHIO I10AIOTOBKH BBIITYCKHHUKOB

B pe3ysabTare u3yuyeHusi XMuMUM HA 02A30BOM YPOBHE YUEHHMK H0JIKEH

3HATh / MIOHUMATD

® gadCHeluue xumuuecKkue ROHAmMuUA . BCIIECTBO, XUMHUYECKUUN OJIEMCHT, aTOM, MOJICKYJIa, OTHOCUTECJIBHBIC aTOMHAasA U MOJICKYJIApHAsA MacChl,
HOH, aJIJIOTI)OHI/ISI, HU30TOIIbI, XUMHNYCCKAasA CBA3b, BHGKTpOOTpI/ILIaTeJIBHOCTB, BaJICHTHOCTb, CTCIICHb OKMCJICHUA, MOJIb, MOJ'ISIpHaSI Mmacca, MOHHpHBIﬁ
O6’beM, BCIICCTBA MOJICKYIISIPHOI'O KW HEMOJICKYJIIPHOI'O CTPOCHHS, PACTBOPBI, JJICKTPOJIHUT M HEIBJICKTPOJIUT, BJICKTPOJIUTHYCCKAsA AUCCOLHAIMA,
OKHCIIUTENh U BOCCTAHOBHUTENb, OKUCIICHHE U BOCCTAHOBJICHHE, TEIJIOBOH 3(h(eKT peakunu, CKOPOCTh XUMHUECKOW PEeaKIfy, KaTallu3, XUMUIECKOe
PaBHOBECHC, yrnepoz[Hblﬁ CKCJICT, Q)YHKHI/IOHaJIbHaH rpyiuiia, ui30Mepus, TOMOJIOT'UA;

® OCHOBHbIE 3AKOHbL XUMul . COXpaHCHUI MACChl BEIIECTB, IIOCTOSHCTBA COCTAaBAa, HepI/IO,I[I/I‘leCKI/Iﬁ 3aKO0H,
® OCHOBHbIE MEOPUU XUMUU . XUMHUYECKOM CBiA3HU, SHGKTpOHHTquCKOﬁ Jucconuranuu, CTpOCHUA OPraHn4YCCKHUX COCHHHGHHﬁ;

® gadicHelluue 6eulecmea U Mamepuaisl. OCHOBHBIE METAJUIbl U CIUIaBbl; CEpPHAsl, COJIIHASA, a30THAS U YKCYCHAas KHUCIOTHI; LIEI0OYH, aMMHUAK,
MUHEpaJIbHbIC YI00pEeHUsI, METaH, ITHIICH, alleTHJIeH, O€H30J1, TaHOJI, )KUPBI, MbLIa, TJI0K03a, caxapo3a, Kpaxmall, KieTdyaTka, OeJIK1, UICKYCCTBEHHBIC
U CUHTETUYECKHUE BOJIOKHA, KAyYyKH, MJIACTMACCHI;

* yMeTh
. Ha3bl6amp N3YUCHHBIE BEILIECTBA 110 KTPUBUAIBHON» WM MEKYHAPOIHOM HOMEHKIIATYPE;
. onpeodenAams. BATICHTHOCTb U CTEIIEHb OKMCIEHUS XUMUYECKUX AIEMEHTOB, TUIl XUMUYECKOU CBSA3U B COEIMHEHUSX, 3aps] MOHA, XapaKTep Cpebl

B BOAHBIX PpPaCTBOpax HEOPTraHUYCCKUX COCI[I/IHGHI/II\/JI, OKHCJIIMTCIIb W BOCCTAHOBHUTCIIb, NPUHAMIC)KHOCTh BCHICCTB K PAaA3JIMYHBIM KjlacCaM
OpraHU4YCCKUX COGHHHCHHﬁ;

L4 xapakmepu3oéamos: S3JICMCHTHI MAJIBIX IIEPHUOAOB I10 UX IOJIOKCHHUIO B nepﬂonnqecxoﬁ CHUCTEMC I[.I/I.MGHJICJICCBS.; 06H_[I/Ie XHUMHUYECKHE CBOMCTBA
MCTAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HCOPTaHHUYCCKUX W OPraHUYCCKHUX COG)II/IHGHI/Iﬁ; CTPOCHUEC U XUMHYCCKUC CBOMCTBaA HU3YYCHHBIX
OpraHU4YCCKUX COGHHHCHHﬁ;

. 00bACHAMY . 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOAY XUMUUECKOH CBsI3U (MOHHOM, KOBAJICHTHOM, METaJJIMUECKO),
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaKIMU U MOJ0KEHUS XUMUYECKOTO PaBHOBECHS OT Pa3JINYHBIX (PaKTOPOB;

. 6bINONHAMb XUMUYECKUI IKCNEPUMEnn 110 PACIIO3HABAaHHUIO BAKHEHIINX HEOPraHUYECKUX U OPraHUYECKHX BEILECTB;

o npo6oOUmMsp CaMOCTOSTEIbHBIA MOUCK XUMUYECKOW MHPOPMAIMK C UCIIOJIb30BAHUEM Pa3IMYHbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3/IaHUH,

KOMIIBIOTEPHBIX 0a3 JNaHHBIX, pecypcoB MHTepHeTa); MCHOIb30BATh KOMIBIOTEPHBIE TEXHOJIOTHH A 00pabOTKM M Meperayd XUMHUYECKOH
nH(pOpMaLIUY U €€ MPeICTaBICHUS B pa3IUUHbIX (hopMax;

HUCIIO0JIb30BATh l'lpHOﬁpeTeHHble 3HAHUA H YMCHHUA B HpﬂKTH'—ICCKOﬁ JeATeJbHOCTH U MOBCEIHEBHOM sKU3HM I
o O0OBSICHEHHSI XMMUYECKUX HBHCHHﬁ, MPOUCXOAAIUX B IIPUPOAL, GBITy " Ha ITPOU3BOACTBE;



o OIPECACIICHUA BO3BMOXKHOCTHU ITPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B PA3JIMYHEBIX YCIIOBUAX U OLICHKU UX HOCHG,Z[CTBPIﬁ;

o 9KOJIOTMYECKH IPaMOTHOTO TIOBEJIEHUS B OKPYXKAIOIIel cpere;

o OLICHKH BJIMSIHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOUIeH cpe/ibl Ha OpraHUu3M 4ellOBEeKa U JIPYTHUe KUBbIE OPraHU3MBbI;
o 6e301MacHOro 00paIeHHs ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, JJAOOPAaTOPHBIM 000PYIOBAHUEM;

o MIPUTOTOBJIICHUS PaCTBOPOB 3aJJaHHON KOHIICHTPAIMH B ObITY M Ha IPOU3BOJICTBE;

o KPUTHUYECKON OLIEHKH IOCTOBEPHOCTH XUMUYECKOM NH(OPMALIUU, TIOCTYNAIOIIEH U3 Pa3HbIX HICTOYHUKOB.

Conep:xxanue TeM y4eOHOI0 Kypca.

Tema 1.CTpoenue BemecTBa.

OcHoBHbBIE CBe/IeHUsI 0 CTPOEHUM aToMa. S 1po: IPOTOHBI U HEUTPOHBL. M30TOMBI. DJIEKTPOHBI. DJIEKTPOHHASI 000J0YKa. DHEPreTUYECKUI YPOBEHb.
OcoOeHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MeproAoB nepuoauaeckoit cucremsl 1. M. MeneneeBa (mepexotHbIX
anemeHToB). [Tonsatue 06 opburansx:s- , p-, d-, b f-opouranu. DneKTpoHHBIE KOHPUTYPAIIH ATOMOB XUMHUYECKHX 3JIEMEHTOB.

IHlepuoouueckuii 3axon /I.U.Menoeneesa ¢ ceeme meopuu cmpoenusn amoma .Otkpoitue 1. . MenaeneeBsIM MepuognIeckoro 3aKoHa.

[Teproauueckas cucreMa xuMu4deckux 3aemMeHToB J1. M. MeHneneeBa - rpadudeckoe 0TOOpaKeHUE TIEPUOINIECKOTO 3aK0OHa. DUBNUYSCKUN CMBICIT
IIOPSAIKOBOTO HOMEpPA JIEMEHTa, HOMepa I1eproJia 1 HoMepa rpynnsl. BajneHTHble 21eKTpoHbl. [IpMunHbl N3MEHEHHS CBOMCTB 3JIEMEHTOB B IIEPHOIAX U
rpynnax (TJaBHBIX HOJATPYIINAX).

[TonosxeHne Bonopoaa B IEPUOJNYECKON CUCTEME. 3HAUEHUE NIEPUOJINYECKOrO 3aKOHA U IEPUOJUYECKON CUCTEMbI XUMUYECKUX 1eMeHTOoB J1. U.
Menpeneesa s pa3BUTHS HAYKU U IOHMMAaHUsl XMMUUYECKON KapTUHBI MHpa.

HNonnas xumuveckas cBsi3b. Katnons! u annonsl. Knaccugukanus nono. Monnble kpucramuinyeckue pemerki. CBoicTBa BEUIECTB € STUM TUIIOM
KPUCTATINYECKUX PELIETOK.

KoBajienTHasi XuMHUecKkas CBSI3b. DJIEKTPOOTpHULIATENbHOCTD. [lonsipHas n HenomnsipHast KoBajieHTHbIE CBsA3H. Junons. [lonsgpHOCTh CBA3M U
MOJIAPHOCTH MOJIEKYJIbl. OOMEHHBIN U JJOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEGHTHOW CBA3H. MOJIEKYJIsIpHbIE U ATOMHbIE
KpUCTaJIIIMYecKHe pemeTkd. CBONCTBA BELIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMUECKUX PEIIETOK.

Metaaaundeckass XuMuueckas cBsizb. OCOOEHHOCTH CTPOEHHS aTOMOB MeTalIoB. MeTaiinueckas XMMUYecKasl CBSA3b U METAJIINUECcKast
KpUCTaJIIIM4ecKasl pemerka. CBONWCTBA BEIIECTB ¢ ITUM THUIIOM CBSI3H.

Bonopoanas xumu4eckasi ¢Bsi3b. MeXxMOJIEKyJIIpHAsl U BHYTPUMOJIEKYJISIPHAs: BOAOPOJHAs CBSI3b. 3HAUYEHUE BOJOPOIHOM CBSI3U AJIs OpraHU3aliu
CTPYKTYp OMOIIOJIIMMEPOB.

I'a3000pa3Hoe cocTosinMe BemlecTBa. Tpy arperaTHbIX COCTOSHUS BOJbl. OCOOEHHOCTH CTpOEHHUs ra30B. MOJSIpHBII 00beM ra3000pa3HbIX BEIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOIHBIX CMECEN: BO3yX, MPUPOIHBIN Ta3. 3arps3Henne artMocheps! (KUCIOTHBIE JOXKIAHN, MTapHUKOBBIN 3 dekT) u
0oprba c HUM.

[TpencraBuTenu ra3000pa3HbIX BELIECTB: BOJIOPO, KHUCIOPO/, YIIEKUCIbIH ra3, aMMuax, aTuiieH. Mx noiaydyenue, coOupaHue U pacrio3HaBaHUeE.
Kuakoe cocrosinue BemecrBa. Bona. [Torpednenne Boabl B OBITY U HAa TPOU3BOACTBE. JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHEHUSI.



MunepasbHbie BOJIbI, UX HCIIOIb30BAHHUE B CTOJIOBBIX U JIEUEOHBIX IIEIISAX.

Kunkue kpucTamibl ¥ UX IPUMEHEHUE.

TBepaoe cocTosiHUe BemecTBa. AMOp(HBIE TBEp/IbIe BEIIECTBA B MPUPOJC U B KHU3HU YETIOBEKa, UX 3HAYCHHE U TpuMeHeHue. Kpucrammudaeckoe
CTPOEHHE BEILECTBA.

JucnepcHbie cuctembl. [TonsTre o nucnepcHpix cuctemax. JucnepcHas dasza u qucnepcuoHHas cpena. Kinaccudukanus AUCepcHbIX CHCTEM B
3aBHCHUMOCTH OT arperaTHoro COCTOSIHUS AUCTIEPCHON CPebl  JUCTIEPCUOHHOM (a3bl.

['pyOoaucriepcHble CUCTEMBI: SMYJIbCHH, CYCIIEH3UH, a9PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: T'eJI U 30JIH.

Cocras BemecTBa H cMeceii. BeriecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

[TonsiTre «101s» U ee pa3HOBUAHOCTH: MaccoBas (J10JIsI JIEMEHTOB B COCIMHEHUH, JI0JI1 KOMIIOHEHTA B CMECH - J0JIs pUMeEceil, 1os
PacTBOPEHHOIO BELIECTBA B pacTBOpE) U 00beMHas1. J[o1st BbIXOa MPOLyKTa pEaKIIMU OT TEOPETUUECKH BO3MOYXKHOTO.

JlaGopaTopHble onbIThI. 2. OnpeesieHne TUIAa KPUCTAIUTMYECKON PelIeTKH BEIIeCTBa U OMMCAHNUE €ro CBOUCTB. 3. O3HAaKOMJICHUE C KOJUICKITUEH
MOJIMMEPOB: TJIACTMACC U BOJIOKOH M U3/ieNus U3 HUX. 4. VIcipiTaHne BOJIBI HA )KECTKOCTh. Y CTpaHEHUE )KECTKOCTH BOJBI. 5. O3HAKOMIJICHHE C
MHHCPAJIbHBIMHA BOJAMHU. 6. O3HaKOMIJIEHHE C AUCTICPCHBIMH CUCTEMAaMU.

IIpakTuyeckas padora Nel. [Tonyyenue, coOupaHnue U pacro3HaBaHUE T'a30B.

Tema 2. Xumnueckue peakunu. (9 4acoB )

Peakuumn, naymmue 0e3 M3MeHeHHsI COCTABA BelleCTB. AJIJIOTPOIUS U aJJIOTPOIIHbBIE BUIOM3MEHEHUs. [I[puyrHbI aJjI0Tponuy Ha IpuMepe
MoauduKaui Kuciopoaa, yriepoaa u pochopa. O30H, ero 6uosoruyeckas poib.

H3omeps! 1 n3oMepusi.
Peakuumn, naymmue ¢ M3MeHeHHeEM COCTaBa BellecTB. Peakiiny coelnHeHus, pa3ioKeHus, 3aMelIeHHs] © 00OMeHa B HEOPTaHUYECKOW U OpraHu4ecKoi
xuMuu. Peakunu 3k30- ¥ sHA0TEpMUUecKUe. TemtoBoi 3pPpekT XMMUYECKON peakiui U TepPMOXUMHUYECKHE ypaBHEHH. Peakiiuu ropeHus, Kak
YaCTHBIHN cIydall 3K30TEPMUYECKUX
peakuui.

CKopocTh XMMHYECKOI peaKIum.
CkopocTh XMMHUYECKOH peakliiy. 3aBUCUMOCTh CKOPOCTH XMMHUECKOH peaklMy OT MPUPOAbl pearupyroIuX BEeUIECTB, KOHLIIEHTPALUH, TEMIIEPATYPhl,
IJIOLIA/IM TOBEPXHOCTH CONPUKOCHOBEHHUS U KaTanuzaTtopa. Peakiuu romo- u rereporennsie. [lonstue o katanuse u karanuzaTopax. @epMeHThI Kak
OMOJIOrMYECKHEe KaTaau3aToOpbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBAHHUS.
Oo0paTumocTh XMMHYeckuXx peakuuii. HeoOpatumele u oOpaTumblie XuMuueckre peakiui. COCTOSIHME XMMHUYECKOT0 PaBHOBECHUS 111 00paTUMBIX
XUMHUYECKHX peakiuil. CriocoObl cMeIIeHUs] XMMHUYECKOro paBHOBECHI Ha IIpUMepe CUHTe3a aMMuaka. [IoHsTHe 00 OCHOBHBIX HAyYHBIX MPUHIIUIIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa WJIN CEPHOM KUCIIOTHI.
PoJb BoAbI B XUMHYecKOii peaknuu. VicTuHHBIE pacTBOPHI. PacTBOPUMOCTD 1 KiIacCU(UKAIHs BEIECTB 110 ’TOMY IPU3HAKY: paCTBOPUMBIE,



MaJIOpACTBOPHMBIE U HEPACTBOPHUMBIC BEIIECTBA.

DJIEKTPOIUTHI M HEXJIEKTPOJIUTHL. DIIEKTPOIUTHIECKas Aucconuranysi. KHCIoThl, OCHOBaHUS M COJTU C TOYKHU 3PEHUS TEOPUH IICKTPOIUTHUECKON
JMCCOLIMAIUH.

XUMHUYECKHE CBOUCTBA BOJBI, B3aI/IMOIIeI>’ICTBH€ C MCTallllaMH, OCHOBHBIMHU U KUCJIOTHBIMU OKCHUIAMH, Pa3JIOKCHUC U 06pa3OBaHI/Ie
KPUCTAIUIOTUAPATOB. Peaknuu ruparanuy B OpraHuyeCcKor XUMUU.
I'uaposiu3 opraHnyecKuX U HEOpPraHmyeckux coequHeHuii. Heo6parumerii ruaposms. OOpaTuMBbIil THAPOIIN3 COJICH.

['maponn3 opraHuvecKuX COSTUHEHNUH M €T TPAKTUYEeCKOe 3HAYCHUE JIJIS TTOJTyYEHUS THAPOIM3HOTO CIIUPTA U MbUIa. brosoruueckast posib
THIPOJIA3A B TUIACTHYECKOM U SHEPTEeTHYECKOM OOMEHE BEIIECTB M YHEPTHHU B KIIETKE.
OKHCIUTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu. CternieHb okucieHus. OnpeieseHne CTereHr OKUCIIeHus 1o Gopmyie coeaunenus. [lonsrue 06
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusax. OKUCICHNUE U BOCCTAHOBIICHHE, OKHCIIMTEbh U BOCCTAHOBUTEIID.

DJIEKTPOJIN3. DIIEKTPOIIN3 KaK OKACIUTEIbHO-BOCCTAHOBHTEIBHBIN MTpOIecc. DIEKTPOIN3 PACcIIaBOB U paCTBOPOB Ha MPUMEPE XJIOPUAA HATPHSI.
[TpakTHyeckoe MPUMEHEHHUE IEKTPOIIH3a. DIEKTPOIUTHIECKOE TOTYICHNUE ATFOMUHHSL.

JlaGopaTopHble onbIThI. 7. Peakius 3amMenieHns MeIn KeJIe30M B pacTBOPE MEAHOTO Kyropoca. 8. Peakuuu, uaymnye ¢ 00pazoBaHHEM 0CajIKa, ra3a
1 BojbL. 9. TlonmyueHue KUCIOpo/ia pa3iokeHUeM MePOKCHIa BOJOPOAa ¢ MOMOIIbio okcuaa mapranna (IV) u katanassl ceiporo kaprodens. 10.
[Tonmyuyenue BoI0po/ia B3aMMOACHCTBUEM KHCIIOTHI C IIMHKOM. 1 1. Pa3nuyHble ciry4an THApOIIN3a COJICH.

Tema 3. BemectBa 1 ux cpoiicrsa. (11 yacos)

MeTtasuibl. B3aumoseicTBre METAIIOB ¢ HEMETaJIaMu (XJIOPOM, CEPOM U KUCJIOpoIoM). B3anmoselicTBre MIeI0YHBIX U HIEIOYHO3EMETbHBIX
METAJIJIOB C BOAON. DIEKTPOXUMHUYECKUN PsiJi HAPSDKEHUI METAJUI0B. B3auMozeicTBre METalIOB C paCTBOPaMH KUCIIOT U COJIEH. AIFOMUHOTEPMUSL.
B3aumoneiicTBre HaTpUs ¢ ITAHOJIOM U (HEHOIOM.

Koppo3zus metamios. [IoHsTHE 0O XUMHUYECKOH U 3JIEKTPOXUMUYECKOI KOppo3uH MeTayioB. Croco0b! 3allIUThl METAJIIOB OT KOPPO3HH.

Hemertayuibl. CpaBHUTENBHAS XapaKTEPUCTHKA raJIONeHOB Kak HauboJiee TUIIMYHBIX IpeAcTaBuTenei HemeTamioB. OKUCIUTENbHbBIE CBOWCTBA
HEMETaJIJIOB (B3aMMOJEMCTBIE ¢ MeTaJlJIaMH U BOJOPOJIoM). BoccTaHoBUTENbHBIE CBOMCTBA HEMETAIIIIOB (B3aUMO/EcTBHE ¢ Ooee
ANEKTPOOTPHUIATEIbHBIMUA HEMETAIITIAMH U CIIOXKHBIMU BELIECTBAMH-OKUCIUTENSMU).

Kucnorsl opranuyeckue u Heopranudeckue .Knaccupukanus kucinor. XuMHU4ECKHe CBONCTBA KUCIIOT: B3aUMOAEHCTBHE C METAJUIAMU, OKCUAAMHU
METaJIJIOB, THAPOKCUAAMH METAIJIOB, COJIAMU, ciUpTaMu (peakuus stepudukanumn). OcoOble CBONCTBA a30THOM M KOHIIEHTPUPOBAHHON CEPHOM
KHCIIOTBHI.

OcHoBaHNsl HeOpraHnyeckKue U opranunveckne. OCHOBaHUS, UX KiIaccUpUKanui. XMMUYECKHE CBOWCTBA OCHOBAHUI: B3aMO/IEHCTBHE C
KHMCIIOTaMHU, KHUCIOTHBIMUA OKCUAAMHU U COJIIMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBaHUI.

C o 1 u. Knaccuduxanus comneit: cpegHue, KUCIble 1 OCHOBHbIE. XMMUYECKHE CBOMCTBA COJel: B3aMMOJICHICTBHE C KHCIOTaMH, IIeJI0YaMHu,
MeTaiiamMu 1 cossaMu. [IpencraBuTtenu conelt M UX 3HaYeHHE. XJIOpH]I HAaTpus, KapOoHAT Kanblus, pocdat Kaiplus (CpeJHUE CONN);
rUIpOKapOOHATHI HATPHUS U aMMOHMUS (KHCIIbIe con); TUuIpokcokapooHaT menu (1) - Manaxut (ocHOBHast COJb).

KauecTBeHHbBIE peaklK Ha XJIOPUI-, Cylib(aT-, U KapOOHAT-aHHUOHBI, KATHOH aMMOHUS, KaTHoHBI xkene3a (II) u (11I).



I'eHeTHueckasi CBSI3b MKy KJIACCAMU OPraHUYECKUX M HEOPraHNYeCKUX coelHeHui. [IoHsATHE O reHeTHYECKOM CBA3U U TeHETUYECKUX
psanax. ['enerndeckuii psg Metaia. ['eHeTnueckuii psan HeMeramuia. OcoOOEHHOCTH TeHETUUYECKOTO Psifla B OPraHUIECKON XUMHUH.

JlabopaTopHble onbIThl. 12. MicnibiTanne pacTBOPOB KUCJIOT, OCHOBAHUM U coJiel nHaukaropamu. 13. B3aumoelicTBre CONsTHOM KUCTOTHI U
pacTBopa YKCYCHOM KHMCIIOTHI C MeTaiuiaMu. 14. B3aumonelicTBre COISHON KUCIOTHI M pAaCTBOPA YKCYCHOM KUCIIOTBI C OCHOBaHUSAMM. 15.
B3aumopeiicTBue ColsIHON KUCIOTHI U pacTBOpa YKCYCHOM KHUCIIOTHI ¢ cosisiMu. 16. [lonyyeHue u cBoiicTBa HepacTBOPUMBIX OcHOBaHMi. 17. ['maponus
XJIOPUJIOB | allETATOB MIEJIOYHBIX METAILIOB. 18. O3HaKOMIICHUE ¢ KOJUICKIIUSIMH: ) METAJUIOB; 0) HEMETAJIOB; B) KUCIIOT; ') OCHOBaHHUIA; JT)
MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPUAJIOB, COJIEPKALUX HEKOTOPHIE COJIH.

IIpakTuyeckas padora Ne2. PenieHue skcriepuMeHTANIbHBIX 33/1a4 Ha UACHTU(DUKAIIMIO OPTaHUYECKUX U HEOPTaHUYECKUX BEIECTB.

Y4eOHO-TeMaTHYECKOE INIaHUPOBaHKMe xumus 11 kiace



Ne n/m Tembl Bcero ®opMbI KOHTPOJISA
1acoB Ypoxku IpakTHyeckue padoTsl KoutpoJbHbie
padoThI
2. Tema 1. CTpoeHue BemiecTna. 14 12 IIp. p. Nel «ITomyuenwue, K. p. Nel
coOupaHue U paclo3HaBaHUE
ra3oBy

3. Tema 2. XUMHYECKUE PEAKIIUH. 9 8 - K. p. Ne2
4, Tema 3.BemiecTBa u ux 11 9 IIp. p. Ne2 «Pemenue Hror K.p. Ne3

CBOIICTBA. IKCIIEPUMEHTANILHBIX 3371249 Ha

UICHTU(DHUKAIIMIO HEOPTaHUIECKUX
COEIMHEHUIN»
Hroro 34 2 3




Kanenoapno-memamuuecxkoe nianupoeanue yuednoz20 npeomema na yueonwtii 200 11 knacc,
(6azoentii yposennv luac 6 nedeno, écezo 34 uaca), YMK O. C. I'abpuenana

Ne /it Tema ypoxka N3yvaembie BONPOCHI DKCIEPUMEHT. TpeGoBaHUs K YPOBHIO MOJATOTOBKH
. — 1eMOHCTpaLOHHBIN BBITYCKHUKOB
nara JI. — maGopatopHbIii
Tema 1. Cmpoenue sewgecmea (14 uacos)
1. HNucrpykraxk no | SIapo: NpOTOHBI U HEUTPOHBI U30TOIIBI. 3HATBH/MIOHMMATD
T.b.Ctpoenue DNEeKTPOHBI. DIIEKTPOHHAs 000JI0YKa. - 8aXcHelluue XumuiuecKue noOHAmus:
aToMa. DHepreTu4ecKkuil ypoBeHb. ATOMHBIE XUMHUYECKHUH 37IEMEHT, aTOM, U30TOIIBI.
02.09. opOuTaIy. S-, P- SJIIEMEHTHI.
2022r. OcoOEeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB MEPEXOAHBIX IJTEMEHTOB.
2. [Tepnoaunuec- [Iepnonnueckas cucTeMa XMMHUYECKUX . Paznuunbie popmbl 3HATH/TIOHUMATD
KHIi 3aKOH sanemenToB J.M.MenneneeBa — rpadpudeckoe | NEpUOAUYECKOI CHCTEMBI - OCHOGHbIE 3AKOHbL XUMUU:
08.009. JA.N.MenneneeBa | oToOpakeHUE MEPHOANYECKOTO 3aKOHA. XUMHAYECKON CHCTEMBI - nepuonnieckuii 3akon JI.M.Menneneena.
2022r. B cBeTe yueHus 0 | dusnyeckuil CMbICHI NOPSAIKOBOIO HOMEpa J.M.MeHnneneena. YmMmerh
CTpPOCHHUH aToMa | 3JIeMEHTa, HoMepa Iepruojaa U HoMepa - Xapakmepu3o6amao:
rpynnsl. BajgentHele 31eKTpoHbl. [IpuunHel 3JIEMEHTHI MaJIBIX TIEPUOJIOB IO UX
M3MEHEHHUS CBOICTB 3JIEMEHTOB B IIEpUOAaX U IIOJIO’KEHUIO B IIEPUOJNUECKOMN CHCTEME
rpynnax (TJaBHBIX HOATPYMIax). 3HaUCHUE J.V1.Menneneesa.
MEPUONYECKOI0 3aKOHA.
3. Honnas HNonnas cBsa3b. Katnons! u annonsl. Monnasie | [I. Moaenu noHHbBIX 3HaTh/MOHUMATH
XUMHUYECKast KpUCTaJIIIM4ecKue pemerku. CBolicTBa KPUCTAIIIMYECKUX PEIIETOK - 6aiICHellue XumuueckKue NOHAmMuUA:
15.09. | cBs3b BEILIECTB C 3TUM THUIIOM KPUCTAJUIMYECKUX (x7opua HaTpusl) BEII[ECTBA HEMOJIEKYJISIPHOTO CTPOCHUS
2022r. pELIETOK. (MOHHBIE KPUCTAITUYECKHE PEIICTKH);
VOH, NOHHAsl XUMHYECKas CBA3b (BEIeCTBa
HMOHHOTO CTPOEHHS);
Ymern
- onpedenams: 3aps]l MOHA, HOHHYIO CBS3b B
COEIMHEHUSX;
- 00BACHAmMYb: TPUPOJTY HIOHHOM CBSI3H.
4-5 KoBanenTtHas DIIEKTPOOTPULIATENBHOCTD. [lonsipHas u J. Moaenu aTOMHBIX U 3HaTh/MOHUMATH
22- XUMHUYECKast HENOJIIpHasi KOBAJICHTHBIE CBS3H. MOJIEKYJISIPHBIX - XUMU4ecKue NOHAMUL:
29.09. | cBs3b MexaHu3Mbl ee 00pa30BaHUS CBSI3U KPUCTAIITNYECKUX PELIETOK ANEKTPOOTPHUIATENEHOCTD, BaJICHTHOCTbD,
2022r. (0OMEHHBIN U TOHOPHO-AKIIETITOPHBIH ). CTEIIEHb OKHUCIICHMS, BEILIECTBA
MoJiekysipHbIe U aTOMHBIE MOJIEKYJISIPHOTO M aTOMHOT'O CTPOEHHUSL.




KpHUCTa/UIM4ecKue pemretku. CBoMcTBa
BCIICCTB C 9TUMHU TUIIAMU KPUCTATITIMYCCKUX
PEIIETOK.

CreneHb OKHUCIIEHUS U BaJICHTHOCTD
XUMHYECKHUX 3JIEMEHTOB.

Ymers

- onpeodenamp:

BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB, KOBAJICHTHYIO
(TIOJIAPHYIO U HEMOJISIPHYIO) CBS3h B

COEIUHEHUSX.
- 00bACHAMDb:
IPUPOAY KOBAJICHTHOU CBSI3U.
6. Merammueckas Oco0eHHOCTH CTPOEHUSI aTOMOB METaJIJIOB. . Monenu MeTamuinuecKkux 3HaTH/MIOHUMATH
06.10. | xumuyeckas Meramueckass XUMHYECKasi CBS3b U KPUCTAJUTUYECKUX PEIIETOK. - Xumuyeckoe nonamue:
2022r. | cBs3b MeTaJlJTN4ecKasi KpUCTaNINYEeCKasi pelIeTKa. MeTaJIJIN4ecKasl CBsI3b, BEIIECTBA
CBolicTBa BEIIECTB ¢ METAIIIMYECKOH CBS3bIO. METAJIIMYECKOTI0 CTPOECHHUSI.
Ymernb
- 00BACHAmMYb: TPUPOlY METATUINYECKOU CBSI3U
- onpeodensams: METAJUIMYECKYIO CBSI3b.
7. Bonoponnas MexmMmonekyisspHas u BHyTpuMouiekyisipHas | . Moznens monekynsr JJHK.
13.10. | xumuueckas BOJIOPOJIHAs CBSI3b. 3HAUYCHHUE BOJOPOIHON
2022r. | cBs3b CBSA3U JJI1 OPTaHU3aLUU CTPYKTYP
o6uononumepoB. Enunas npupona
XUMHYECKOH CBSI3H.
8. ["a3000pa3Hoe Tpu arperatHbeIX COCTOSIHUS BOJIBI. . Moniens MonsipHOro o0beMa | 3HaTh/OHMMATh
20.10. | cocrosiHUME OcoOeHHocTH CTpoeHUs ra3oB. MomspHbIi ra3oB - 6aiICHellue XUMUYECKUEe NOHAMUA:
2022r. | BemecTBa 00beM ra3000pa3HbIX BEIIECTB. J1. Tpu arperaTHbIX COCTOSIHUS | MOJIb, MOJISIpHAsl Macca, MOJIIPHBIN 00beM.
[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJIBI.
BOZOPOJ, KUCIIOPOJ, aMMHUAK, YTJIIEKUCIIBII
ra3, atuieH. Ux nonyyenue, cobupanue,
pacro3HaBaHHE.
9. [IpakTnueckas XHAMHYECKUH IKCIIEPUMEHT IO MOJTYYEHHUIO, Ymersn
27.10. | pabora Nel COOMpaHMIO U PACIIO3HABAHUIO BOJOPO/IA, -GbINOJHAMY XUMUYECKUI IKCHEPUMEHM: TIO
2022r. | «Ilomyuenue, KHUCJIOpOJIa, YTJIEKUCIIOTO Ta3a, aMMHuaKka u pacrno3HaBaHUIO BOAOPOA, KHCIOPOAa,
cobupanue u ITHJICHA. YTJIEKUCIIOro ra3a, aMMHaKa, TUJIEHA
pacno3HaBaHUe

Ia30B»




10. Kunkoe u Bona, ee 6uonornueckas posb. [Ipumenenne | JI. O3HaKoMIICHHE C
TBEp0E BOABI. JKECTKOCTh BOJIBI M CITOCOOBI ee MUHEPATbHBIMU BOAAMU
03.11. | cocrostHME yctpaneHus. Kucnbie comu. MunepainbHbIe
2022r. | BemecTBa BOJBL. JKHJIKME KPUCTAIIBI U UX
ucnoinbs3oBanue. Kpucramimyeckoe u
aMop(HOE COCTOSIHUE BEIICCTBA.
[Ipumenenne amop(HBIX BEIIECTB
11. HucnepcHbie [ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. . O6pa3iel pa3IUuyHbIX
10.11. | cucremsl JucniepcHas ¢a3a u IUCIIEpCHOHHAs Cpefa. JUCIIEPCHBIX CUCTEM
2022r. Kiaccudukanus 1ucriepcHbIX CUCTEM.
I'pybonucnepcHbie cuctemsl. [lousTHE O
KOJUIOM/IaX ¥ UX 3HAUYEHUE (301U, TeJIH)
12. Cocras 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 3HaThH/MOHUMATH
17.11. | BemectBa. Cmecu | BemecTBa MONEKyIsIpHOTO U - 8aiicHellue Xumuueckue NOHAmMuA:
2022r. HEMOJIEKYJISIPHOTO CTpOeHMS. MonekymsapHas 6EI1ECTBA MOJIEKYJIIPHOTO U
dbopmyna. @opmyabHas €IMHULA BEIIECTBA. HEMOJIEKYJISIPHOTO CTPOCHUS
MaccoBas u 06beMHast 107151 KOMIIOHEHTA B - OCHOGHbIE 3AKOHbL XUMUU:
cmecu. Pemenue 3anau 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB
13. O0606menue u Brinonnenue ynpaxuenuii u pemenue 3aaad | JI. Onpenenenne tuna 3HaTh/MOHNMATH
24.11. | cucreMaTu3anus KPUCTAJUIMYECKON PEIIETKH - meopuIo XumuydecKkou ceasu
2022r. | 3HaHUM N0 TEME: BEILIECTBA U OIUCAHUE €T Ymernb
«Ctpoenue CBOICTB - 00bACHAMB: TIPUPOTY XUMHUECKOU CBSI3H,
BEILIECTBA» 3aBUCUMOCTB CBOMCTB BEILIECTB OT UX COCTaBa
Y CTPOCHHUSI
- onpedenAamp: TUTl XUMUYECKOU CBSI3U B
COCTMHEHUSX
14. KoHTtposbHas
01.12. | pabota Nel no
2022r. | reme: «CtpoeHue

BCIICCTBa»

Tema 2. Xumuueckue peaxyuu (9uacos)




15-16 | Knmaccudukanmss | Peakumu, npoTekaromue 6€3 n3MEeHEHUS M. IlpeBpaienne KpacHOTO 3HaTh/MOHUMATH
XUMHYECKHUX COCTaBa BEUIECTB: AJUIOTPOIUS, . ¢dochopa B OenbIii. - XUMU4ecKue NOHAMuUA:
08- peakuuii B aIIOTpOIHbIe MoAudUKaluu yriepona, cepsl, | J. Monenu monekyn AITOTPOIIHSL, U30MEPHUSI, TOMOJIOT U,
15.12. | meopranuyeckoit | gocdopa, 010Ba U KUCIOPOA; H30OMEPBL,. H-OyTaHa 1 n300yTaHa, yTJIEPOIHBIN CKENeT,
2022r. | ¥ OpraHuYecKOl | M30MEpHsl, peaKIMi U30MEPU3ALIUH. TOMOJIOTOB OyTaHa. TEIIIOBOM 3P eKT peakuu
XUMUH. [TpuurHBEI MHOTOOOpA3Ms BEIIECTB: JI. Peaknyn oOMeHa UAYIINE C | - OCHOGHbIE MEeOPUU XUMUU:
[ToBTOpHBII AIJIOTPOIHS U U30MEPHUSI, TOMOJIOTHSL. o0pa3oBaHHeM 0Ca/ika, ra3a U | CTPOCHUS OPraHUYECKUX COCTMHEHUMN
HHCTPYKTaX II0 Peaknun, HAymure ¢ UISMCHCHUCM COCTaBa BOJIEI.
T.B. BEIIECTB:
peaKuuy COETUHEHUS, Pa3I0KEHUS,
3aMeleHus, oomena. Peakuuu coenunenus,
IIPOTEKAOIME TIPY TPOU3BOJICTBE CEPHOU
KHCIIOTBHI.
DK30 - ¥ SHIOTEPMUUECKHUE pEaKLUu.
TennoBoii 3¢ (HeKT XUMHUUECKUX PeaKIIHiA.
TepMoxumMuyeckue ypaBHEHHUSI.
17. CxkopocTb CkopocTh XuMHUYeCKO# peakuuu. OakTopsl, J. 3aBUCHMOCTH CKOPOCTHU 3HATH/MIOHUMATDH
22.12. | XUMHUYECKOM BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOU XUMHYECKHUX PEAKIUHi OT - XumuuecKkue nOHAMuUA: CKOpOCTh
2022r. | peakuuu peakuuu. KaranuzaTopsl U KaTaaus. MIPUPO/IbI BEIIECTB, XUMHYECKON peaKIiu, KaTaaus.
[IpencraBnenue o pepMeHTaxX Kak KOHLEHTpaLuu U YMmeTh
OHMOJIOTMYECKHX KaTaiau3aTopax 0enKoBoi TEMIEPATYyPHI. - 00BACHAMb: 3aBUCUMOCTH CKOPOCTHU
MIPUPOABI JI. TlonyuyeHune kucnopoaa XUMHUYECKON PEAKLIUU OT pa3JINYHbIX
pa3I0XKEHUEM NIEPOKCUIA (baxTOpOB.
BOJIOPOJIA C TOMOIIBIO
karanuzatopa (MnO2)u
KaTaJia3bl CHIPOTO KapTodersi.
J. Monenp «KUISIIEro CIIO»
18. O6parumocThb Heob6patumbie u oOpaTuMble XUMHYECKHE 3HaTh/MOHUMATH
12.01. | xumHuecKux peakuuu. XMMHUECKOE PABHOBECUE U - 6aiICHellee Xumuueckoe noHamue:
2023r. | peakmuit crocoOkbl ero cMmetenusd. Oomue XUMUYECKOE PAaBHOBECHE

MMpEACTABJICHUA O ITPOMBIINIJICHHBIX crocobax
IMOJIYUCHHUA BCIICCTB HA ITPUMEPE
IMPOU3BOJACTBA CCpHOfI KHCJIOTHI

Ymersn

- 00bACHAMb: 3aBUCUMOCTD TTOJIOKEHHSI
XMUMHUYECKOT'O PAaBHOBECHS OT PA3JIUYHbIX
dakTopoB




19.
19.01.

Ponw BOOEI B

Hctunnbie pacTBOpBI. Pacmeopenue kak

. PacTBOpeHrEe OKpallleHHBIX

3HATL/IOHUMATL

XUMHYECKHUX Quzuxo-xumuyeckuil npoyecc. SIBneHus, BEIIIECTB B BOJIE: Cylb(aTa - 6aiICHel e XUMUYECKUEe NOHAMUA
2023r. | peakiusax MIPOUCXOSAIINE IPU PACTBOPECHHUH BemiecTs, - | meau (I1),mepmanranara PacTBOPBI, MJIEKTPOIUT U HEAJICKTPOIIHT,
paspyuienue Kpucmaiiuyeckol peuemru, kasust, xaopua sxesesa (111) AJEKTPOTUTUYECKAS TUCCOIUAIHS,
oughghysus, nuccounanus, TuapaTanus, - OCHOGHbIE MeopUU XUMUU:
JUCCOLUAIUS 3JIEKTPOJIUTOB B BOAHBIX TEOpUsl NIEKTPOJIUTUUECKON AUCCOLUALINU
pactBopax. Cmenensb 31eKmpoIumuyeckou Ymernb
ouccoyuayuu, CunbHule u crabvie - onpeodenamsp: 3apsi;i NUOHA
anexkmpoaumyl. KUCIOTHL, OCHOBAHUS, COJIH B
ceere TOJ
20. IM'upponuz I'mpaponns Heopraumyeckux u oprannyeckux | JI. Paznuunsie ciyyau Ymernb
26.01. coenunenuil. Cpena BOJHBIX PACTBOPOB: TUAPOIN3a COJIeH - onpeodenamsy'
2023r. KHUCJas, HeUTpalibHas, IIeJI0YHas. XapakTep Cpelibl B BOJIHBIX PaCTBOpax
Booopoonuwiii nokazamens (pH) pacmeopa. HEOPTraHWYECKUX COCTMHEHUI
21. OKHCIUTENBHO- Crenens okucnenus. Onpenenenue crenenu | J. [Ipocreitmme 3HaTh/MIOHUMATH
02.02. | BOCCTAaHOBUTENBH | OKHCIICHHUS DIIEMEHTOB 110 (popmyie OKHUCJIUTEIBHO - - 6aiICHele XUMUYECKUE NOHAMUA:
2023r. | ple peakiuu coequHeHus. [TonsTHe 00 OKUCTUTENBHO- BOCCTAHOBUTEJIbHBIC PEAKIIUU: | CTETIEHb OKUCIICHHSI, OKUCIUTENb U
BOCCTAaHOBUTENbHBIX peakuusax. OKUCIEeHUEe U | B3aUMOJAECHCTBUE IUHKA C BOCCTaHOBUTEIb, OKUCIICHUE U
BOCCTAaHOBJIEHUE, OKUCIUTEID U COJIIHOM KHCIIOTOM U KeJie3a ¢ | BOCCTAaHOBJICHHE.
BOCCTaHOBUTEIb. DJIEKTPOJIU3 PACTBOPOB U cynbdatom meau (11) Ymersn
pacriaBoB (Ha mpUMepe XJIOpHUa HaTPpHs). - onpeoensamo:
[IpakTHueckoe NpUMEHEHHUE IEKTPOIN3a CTENEeHb OKUCIICHUS] XUMHUYECKHUX DJIEMEHTOB,
OKHCIUTENb U BOCCTAHOBUTEIb
22, Ob6o061eHne u BrinonHenue ynpaxHEeHU! U pelieHne 3a1a4
09.02. | cucremaTuzanus
2023r. | 3HaHUi 10
TeMe:
«XHAMHUYECKUE

peaKum»




23. KonTtponbHas
16.02. | pabota Ne2 o
2023r. | Teme:
«XHAMHUYECKHE
peaKIun
Tema 3. Bewyecmea u ux ceoiicmea (10 uacoes)
24-25. | Mertauibl. [Tonoxxenue metayuios B IICXD JI. 1. . O6pa3iibl METaIOB. 3HaTh
Koppozus MenpneneeBa. O0mue Gpuznyueckre cCBOMCTBa J1. BzanmopeiicTBre - 8aXicHelluue euiecmea U Mamepuabl:
23.02- | metamnos. METaJJIOB. B3amMoJielicTBUE METALIOB C IICJIOYHBIX U OCHOBHBIC METaJITbI U CIUIABBI.
02.03. Meramnyprus. HeMeTaJIaMH (XJI0pOM, CEpOH, KUCIOPOJOM). | IICIIOYHO3EMETbHBIX META/UIOB | YMeETh
2023r. | JNEKTPOIHS. B3aumopeicTBue MIENOYHBIX U C BOJIOM. - XapaKkmepu306amup: 3J1EMEHTBI METAJLIIbI
IeJI0YHO3EMENTbHBIX METAJIOB C BOJIOM. . B3aumopeiicTBue xene3a ¢ | MaJbIX MEPUOIOB IO UX MOJIOKEHHUIO B
DNEeKTPOXUMHUYECKUHN Psi/i HAPSHKEHUM Cepoil, MEU C KUCIOPOIOM. MEPUOJUYECKON CUCTEME XUMHYECKHUX
METaJIJIOB, B3aUMO/ICHCTBUE METAJLIOB C . Topenue xene3a U MarHusi | 3JI€MEHTOB;
pacTBOpamMu KUCIIOT | coseid. O0mue B KHCJIOPOJIE. 00111e XMMUYECKHEe CBOMCTBAa METAJIIOB;
criocoObl moy4yeHus: MmetauioB. [lonarue o - 00BACHAMY . 3aBUCUMOCTH CBONCTB
KOPPO3UH METAIUIOB, CIIOCOOBI 3aIUTHI OT METaJVIOB OT UX COCTaBa U CTPOCHHUS
koppo3uu. CIuiaBbl.
26. Hemerannsl [Tonoxenne nemeramios B [ICX3D JI.1. . JI. 3HakoMcTBO ¢ oOpasiaMu | YmeTsh
09.03. MenneneeBa. CpaBHUTEIbHAS HEMETAJJIOB B UX - Xapakmepu3o6amas: SIEMEHTHI HEMETAILIBI
2023r. XapaKTepUCTHKA raJoreHOB Kak Hanbouee MPUPOTHBIMH COETUHEHUSIMHU.

TUTIAIHBIX MPEJICTABUTEIICH HEMETAIIIIOB.
OxucnauTensHble CBOMCTBA HEMETAIIIOB
(B3anMoJIeHicTBHE C METAIIIaMHU 1
BOJOPOJIOM)

BoccranoBurtenbHbIE CBOMCTBAa HEMETAIIIIOB
(B3auMmopelicTBue ¢ Oonee
ANEKTPOOTPHUIATSITLHBIMIA HEMETAIIIIAMH).
brnaropoansie rassi

. Bo3ronka iiona.

J. HzroroBnenne HoaHou
CIIUPTOBOW HACTOMKH.

. B3aumoaeincTeue XJI0pHOM
BOJIBI C PACTBOPOM OpomMmIa
(flomuma) Kamus

MaJIbIX TMIEPHOOB IO UX TOJOKCHHUIO B
HepI/IOI[I/I‘IeCKOﬁ CUCTCMEC XUMHUYCCKUX
9JIEMEHTOB; 00IIe XMMHUYECKUE CBOMCTBA
HEMETAILJIOB;

- 00bACHAMB: 33aBUCUMOCTH CBOMCTB
HEMETAJJIOB OT UX COCTaBa M CTPOCHHUS




27. Kucnotsr KucnoTel HeopraHuueckue u OpraHu4eckue. JI. VicnibiTanue pacTBOpoB 3HATH/TIOHUMATH
16.03. Knaccudukanus kucnor. XuMHU4eCKHe KHUCJIOT UHIUKATOpaMHu - GadICHeluUe 6eUieCmed U Mamepuabl:
2023r. CBOICTBA KHCJIOT: B3aUMOJIENCTBUE C JI. B3auMoielicTBUE COISTHOM | cepHast, CONAHAs ,a30MHAsl, YKCYCHAS
MeTaJUIaMH, OCHOBHBIMU OKCHJIAMH, KHUCJIOTHI M pacTBOpa YKCYCHOMU | KuUciomoi
OCHOBAHUSIMH, COJISIMH, CIIUPTAMH. KHUCJIOTHI C METaJlJIaMH, YMmerb
OCHOBaHUSIMU, COJISIMH. - Xapakmepu3o6amao:
o01I1e XuMU4YeCKre CBOMCTBA KUCIIOT
-HA3b18AMb: KUCIIOTHI 110 KTPUBUAIIBHOW)» WIIH
MEXIyHapOJIHON HOMEHKJIaType:
- onpeodensams: XapaKTep Cpeibl BOJHBIX
pPacTBOpPOB KUCIIOT
28. OcHoBaHus. OcHoBaHUS HEOPTAHUYECKHUE U JI. McnibITanue pacTBOpoOB Ymernb
23.03. | AmdorepHbie oprannueckue. Knaccuduxaius ocHoBaHH. | OCHOBaHHI MHIUKATOPaAMHU. - Xapakmepu3oeams: oOUIe XUMUYECKHE
2023r. | coemuHeHU: XHUMUYECKUE CBOMCTBA HEOPTAHUYECKUX JI. ITonyuenue u cBolicTBa CBOMCTBA OCHOBAHMIA;
OKCHIBI, OCHOBaHUI: B3aMMOJICHCTBHE C KUCIOTaMH, HEPAaCTBOPUMBIX OCHOBAaHUHU. - HA3bl6AMb OCHOBAHUS TIO0 TPUBUATIBHOW» U
TMAPOKCHIBL. KHUCJIOTHBIMU OKCUJAMU U COJISIMHU. } MEXIYHApOJIHOW HOMEHKIIATYPE;
Pa3noxxeHne HEpacTBOPUMBIX OCHOBAHUH. - onpeodensams: XapakTep Cpebl BOTHBIX
pacTBOPOB 1LIEJIOYEN
29. Conu. Knaccudukanus coneit: cpeiHue, KUCIbIE, . O0pa31bl NpupOAHBIX Ymersn
06.04. OCHOBHbIE. XHMHUECKHE CBOMCTBA COJIEH: MUHEPAJIOB, COACPKAITUX - Xapakmepu3zoeams. o0 XUMUIECKIE
2023r. B3aUMOJICVICTBUE C KUCIOTAMH, IET0YaMHU, XJIOpUJ HaTpus, KapOoHAT CBOICTBA COJIEH;

MeTajuiamu, consimu. [IpencraBurenu comnei u
WX 3HaueHue. Xjopua Hatpus, pocdat
KaJIbIMsl, KapOOHAT KaJbLUs (CpeIHUE COJIN);
rUIpoKapOOHATHI HATPUS U aMMOHHUS (KHUCIIbIE
conn); ruapokcokapoonar meau (1) —
ManaxuT (OCHOBHas coiib). KauecTBeHHbIE
peakiuu Ha XJIOpuI-.CyiabdaT-, KapOoHaT-
HOHBI, KATHOH aMMOHHUSI, KaTHOHBI kene3a (I1)

u (1)

KanbIus, Gocdar KaabIys,
rugpokcokapoonar meau (1)
JI. UcnbiTanue pacTBOpOB
COJIEN MHIUKATOpaMu

/1. KauecTBeHHBIE peakiuu Ha
KaTHOHBI U aHHOHBI

- HA3b16aMb: COJU 110 KTPUBUAIBHON» U
MEXIYHApOJHON HOMEHKIIATYypE;

- onpeodensams: XapaKTeP Cpeibl BOTHBIX
pacTBOpPOB coJiel




30. [TpakTuueckas Pacrno3naBanue HeOpraHUYECKUX U Ymersh
13.04. | pabota Ne2. OpraHUYEeCKUX COCTMHEHUM - 6bINOJIHAMbB XUMUYECKUN SKCIIEPUMEHT 110
2023r. | «Pemenue pacrno3HaBaHUIO BaKHEUIIMX HEOPTraHUUECKUX
IKCIIEPUMEHTAITh Y OPTaHUYECKUX COCTMHEHUI
HBIX 3a]1a4 Ha
UACHTU(DHUKAIIIO
HEOPraHUYECKUX
U OPTaHUYECKUX
COEIMHEHU I
31. 0O00011eHue 1 [ToHsATHE O r€HETUYECKOU CBI3U U Ymerhb
20.04. | cucremaru3anusi | TEHETHUYECKUX psjax. | eHeTUUECKHid psin - XapaKkmepu3oeams. oOUIEe XUMUYECKHE
2023r. | 3HaHuU#t MO Metaia. ['eHeTuueckuit psii HemeTasa. CBOICTBa METAJJIOB, HEMETAJJIOB 1 OCHOBHBIX
Heopranndeckoil | OCOOEHHOCTH TEHETHYECKOTO Psifa B KJIACCOB HEOPTAaHMYECKHUX M OPraHUICCKUX
Y OPTaHUYECKOW | OPraHUYeCcKOW XUMHH. COeIMHEHU N
XUMUH.
32. Hrorosas
27.04. | KoHTpOJIbHAS
2023r. | pabora Ne3
33-34. | Ananus
11- KOHTPOJIBHOU
18.05. | paboTbI
2023r. | O6061meHue U
CUCTEeMAaTU3aIIH
3HaHUH 10 KypCy
oOmeit u
HEOPraHUYECKOMN

XUMHNHU




N

YYEBHO-METOUYECKOE OBECIIEYEHHE:

Y4yeOHuk:
Xumus. 11 knacc.bazoBblii ypoBeHb: Yue0. s odmeodpaszopart. yupexaenuii/ O.C. I'abpuensH. - M.: Jlpoda, - 2017.
Ia6puensu O.C., Jlsicoa I'.I'. «Xumus». 11 kmacc. Meroauueckoe mocodue. — M.: JIpoda, 2003.
INa6puensu O.C., OctpoymoB N.I'. Xumus. 11 knacc: HacronpHas kaura yuurtens. B 2-x gactax. - M.: Ipoda, 2004.

JIOKyMEHTBI:

1. TIlpuka3z MunoOpuayku ot 17.12. 2010r. Ne 1897 «O6 yrBepxknenun u BBeaenuu B aeiictsue ®I'OC OO0»

2. Tlpuka3z MunoOpuayku ot 17.05.2012 Ne 413 «OG0 ytBepknenun u BBeaeHuu B aeiictBue ®I'OC cpemnero( moyiHOro) ooiero
o0pa3oBaHU»

3. Tlucebmo MunucrepctBa o6pasoBanus u Hayku P® ot 19 ampens 2011r. Ne03-255 «O BBeneHun QenepaibHbIX TOCYIaPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHIAPTOB 00IIET0 00pa30BaHU

4. Tlpuxa3z Muno6pnayku Poccun ot 7 uronst 2012 r. Ne 24480 «O6 yTBepkaeHuU eaepalbHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO
CTaHJapTa CpeAHEro (MOJIHOTO) O0IIEro 00pa3oBaHU

5. denepanbHOro rocyAapCcTBEHHOTO0 00Pa30BaTENBHOIO CTaHIaPTa OCHOBHOTO 00111ero o0pazoBanus (mpuka3 MuHuctepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®eneparuu ot 17 mexadbps 2010 r. Ne 1897)

6. IIpuMepHBIE IPOrpaMMBI 110 YIEOHBIM HpeaMeTaM (eaepatbHOro 6asMCcHOro y4ebHOro IIaHa.

OcHameHnne y4e0HOro nmpoiecca

HartypajibHble 00bEeKTBI:

Konnexnum MuHepaioB 1 TOPHBIX TIOPOJT;

MeTasioB U CIUIaBOB;

MuHepanbHBIX y100pEHHMI;

[Tnactmace, Kay4yKoB, BOJIOKOH.

XuUMHYecKHe PeaKTUBbI H MAaTePHAJIbI:

HauOosnee yacto ucmonb3yemble :

I)IIpocTsie BemecTBa: Meb, HATPUN ,KAJIBIIMI, MarHuH, KeJie30, IUHK;

2)oxcubl: Meau(||),kanbLus, sxenesa(|||),Mmaraus;

3)KUCIIOTHI: CepHast, COJISTHAS, a30THAS;

4)ocHOBaHMS - TUAPOKCHUIBI: HATPHS, KAJIBIH,25%-HbII BOJHBIA pacCTBOP aMMHUAKa;

5)conu: xymopuasl HaTpus, Meau(||),anroMuHMs, Xkene3a(|||);HuTpaTel Kanus, HaTpus, cepedpa; cyabdaTtsl Meau(||),xemnesa(||),xemnesa(|||),aMMoHus;
MOJU KaJIusl, OpOMUJ] HATPHUS;

6)opraHu4ecKre COeAMHEHHs: 3TaHOJ, YKCYCHasl KUCJIOTa, METUJIOBBIM OpaHKeBbIN, peHosdranenH, JaKkmyc.
Xumuyeckas jJjadopaTopHasi Nocyaa, annaparbl 1 NPpUOOPHI:

D)ITpuGops! At paboTHI C ra3amu;



2)amnmapathl ¥ MPUOOPHI JIJIS OMBITOB C TBEPIBIMU, )KUJIKUMH BEIICCTBAMH,

3)u3MepuTeNbHbIE TPUOOPHI U MPUCTIOCOOJICHUS AJIsl BBITIOIHEHUSI OIBITOB;

4)cTeKIsIHHAS U TJIACTMACCOBAs MOCYa U MPUCTIOCOOTICHUS IJIsl IPOBEACHUS OTIBITOB.

Mopaeau:

HabGops! Moiesneit aToMOB sl COCTABIICHUS IIIAPOCTEPIKHEBBIX MOICIICH MOJIEKYJT;
Kpucramimyeckue peuieTky cose.

Y4yeOHble MOCOOUS HA EYATHOH OCHOBE:

[Tepuonuueckas cucrema xumMuueckux 3iaeMenToB Jl.M.Menneneena;

Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHM COJIEH;

DJIEKTPOXUMHUYECKUH PSiJ HAIPSHKEHUN METAIIJIOB;

AJITOPUTMBI IO XapaKTEPUCTUKE XUMUYECKUX AJIEMEHTOB, XUMUUYECKUX PEAKILIUN, PEIICHUIO 33/1a4;
Jlunaktuueckue MaTepuaibl:paboune TeTpaau Ha MeYaTHONH OCHOBE, MHCTPYKIIMH, KAPTOUYKHU C 3aJaHUSIMU, TAOJIUIIBI.
JKPaHHO-3BYKOBbIE CPe/ICTBA 00yUeHUsI:

CD, DVD-nucku, BuaeopuiabMbl, 1uaduiIbMbl U THANIO3UTUBbI, KOMITBIOTEPHBIC IPE3CHTAIIH.
TCO:Komnsrorep; MynbTuMeuanpoekTop; JKpaH;



MYHUIIMITIAJIBHOE

PACCMOTPEHO
Ha 3aceganuu IIIMO
ITpoToxosNe

oT 2022r.

BIO/I’KETHOE OBPA3OBATEJIBHOE

COI'ZTACOBAHO

« » 2022r.

3am. Jupexropa no YBP

H.A.Cnemnkosa

YYPEXKJIEHUE «COLI Ne 6»
YTBEPXKJIEHO
« » 2022r.
JIMpeKTop MIKOJIBI
N.A.CaBuna

PABOYASA TIPOT'PAMMA

XUMMUA 11 KITACC

Ha 2022-2023 y4eOHbIii roa

JanbHepeyeHck

Cocrasutens: Unenna Hanexxna BacuinesHa



