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1. IosicHuuTEILHAS 3aIIUCKA

O0mas xapakTepucTHKa NPOrpaMMBbl Kypca

Pabouas nporpamma cocTaBiieHa Ha OCHOBaHUU CJICAYIOIIMX JTOKYMEHTOB:

o ®enepanbHBIA TOCYJAPCTBEHHBINH 00pa30BaTeNbHBIN CTaHAAPT CPEIHEro OO0IIero oOpa3oBaHWS,
YTBEP)KICHHBIN pukazoM MunoopHayku Poccun ot 17 mast 2012 1. Ne 413;

e [Ipuka3 MunuctepcTBa oOpazoBanus u Hayku P® ot 30 asrycra 2010 r. N 889 "O BHeceHun
M3MEHEeHUH B (QeaepaabHblii 0a3WCHBIN y4eOHBIM TUTAaH M TPUMEpPHBIE ydeOHBbIE TUTaHBI IS
oOpa3zoBaTenbHBIX yupexaeHuit Poccuiickoit deneparuy, pealu3yroIIUX MPOrpaMMbl OOIIEro
o0pa3oBaHUsl, YTBEpXkKIAEHHbIE TpuKa3oM MuHucTepcTBa oOpasoBanus Poccuiickoit denepanyu ot
9 mapra 2004 r. N 1312 "O6 yrBepxneHun (eaepasbHOro 0a3MCHOTO y4eOHOro IUTaHA H
NPUMEPHBIX y4eOHBIX IUIAHOB Uisi 0Opa3oBaTeNbHBIX YyupexaeHuid Poccuiickoit ®enepauum,
peanu3yonmx MporpaMmbl 001Iero oopa3oBanus';

e (enepanbHBIN NEpeYeHb YICOHMUKOB, TOMYIIEHHBIX K UCIIOIB30BAHUIO TPH PEATH3aUN UMEIOIIHNX
rOCYJapCTBEHHYIO aKKpEAMTAIMI0 00pa30BaTeNbHBIX MPOrPaMM HA4ajIbHOT'O OOIIEro, OCHOBHOTO
o01ero, cpegHero oomero o0pa3oBaHus OpraHU3aALUSAMH, OCYIECTBISIONIMMHA 00pa30BaTebHYIO
NEATEIIbHOCTh, YTBEPKACHHOTO MprkazoM Munnpocsemenus: Poccuu ot 20.05.2020 Ne 254;

e VYueobnsrii mian [BHOY «CIIb I'’/ITHO» AnnukoB nureit va 2022-2023 yueOHbIN TO/;

e VMK B. B. Epemuna, H. E. Ky3pmenko, A. A Jlpo3nosa, B. . Tepenuna, B. B. JIyauna «Xumus
10-11, yriyOneHHBIH ypOBEHbBY.

[Iporpamma cocraBieHa Ha ocHOBe PYHIAMEHTAJIBLHOTO Spa COMACPXKaHUSA OOLIET0 CpPEeIHETro
obOpazoBanust U TpeOoBaHU K pe3ylbraTaM CpeaHero oOmero oOpa3oBaHMsI, MPEACTABICHHBIX B
denepanbHOM roCyAapcTBEHHOM 00pa30BaTEIbHOM CTAHIAPTE CPEAHEro 00IIero 00pa3oBaHMs.

B paboueil mporpaMme NperycCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB JIESITEIBHOCTH
oOyuaembix. Ilpm m3ydeHMM XuUMHHM, TZ€ BEIyNIyI0 POJIb WTPaeT IO3HABaTElbHAs AEATEIHHOCTS,
OCHOBHBIC BUJBI AEATEILHOCTH OOYYAIOUIMXCS Ha ypPOBHE Y4YEOHBIX JIEHCTBUH BKIIOYAIOT YMEHUS
XapaKTepHU30BaTh, OOBICHATH, KJIACCU(HUINPOBATh, OBJIAJIEBATh METOJAMU HAYYHOTO TIO3HAHNUS, TTOJTHO
U TOYHO BBIPXaThb CBOM MBICIH, apryMEHTHPOBATh CBOIO TOYKY 3pEHMsA, paboTaTh B TpyIIe,
MPEJCTABIATh U COOOIIaTh XMMUYECKYI0 HH(OPMAINIO B YCTHOM U MUCHbMEHHOU (opMe.

Bkuiag yue6HOro nmpeaMera B J1O0CTHKEHHUE 1eJIeH cpeIHero o0mero oopa3oBaHus
Cpennee obmiee oOpa3oBaHHe — TPEThsI, 3aKIIOUNTEIbHAS CTYIIEHb 0011ero 00pa3oBaHUsI.
Coneprxanue cpeHero o0Iero o0pa3oBaHie HANPABICHO HA PEIICHUE IBYX 3ajau:
1. 3amepmieHune 0011€00pa30BATEIHLHON MOJATOTOBKM B COOTBETCTBUM ¢ DenepalibHBIM 3aKOHOM 00
obpazoBanuu ot 29 nexadps 2012 r. N 273-®3 "O6 obpazoanuu B Poccuiickoit deneparun’.
2. Peanmzammsa npeanpodeccHoHalbHOTO 00IIero o0pa3oBaHUs, KOTOPOE IO3BOJISIET OOECHEeYUTh
MIPEEMCTBEHHOCTh 00I1Iero U npodeccuoHaibHOro 00pa3oBaHusl.

OnHoii U3 BaKHEHIIMX 3a/1a4 3TOTO 3Tana SBJISAETCS MOArOTOBKA 00YyJaONMXCsl K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOro U mnpodeccruonanbHoro mnyrtu. OOydaromuecss TOJKHBI
HAYYHUTHCS CAMOCTOSITEIBHO CTaBUTh IEJIM W ONPEACISITh IMyTH WX JOCTIDKEHHS, HCIOIh30BaTh
MPUOOPETEHHBIN B IIKOJIC OIBIT ACATEIBHOCTH B PEATbHOM KHU3HH, 32 paMKaMH Y4eOHOTO Tporiecca.

I'naBHbIe HeJH cpeaHero o0uero 00pa3oBaHus:
L4 (bOpMPIpOBaHI/IC HCJIOCTHOI'O MPEACTABJICHHUA O MUPC, OCHOBAHHOT'O Ha HpHOGpeTeHHLIX 3HAaHUAX,
YMCHHUAX U cnoco6ax ACATCIIBbHOCTH,



e npuoOpeTeHue OmbITa pa3HOOOPa3HOMN EATEIBHOCTH, OTBITA TO3HAHUS U CAaMOTIO3HAHMS;
® TIOArOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpAa MHIMBUAYAJIbHOW 0Opa30BaTENbHOW HIIU
npodeCCHOHATBLHON TPACKTOPHH.

Bonbioii BKJIaa B TOCTH)KEHHE TJIABHBIX LEJIEH CpeAaHero oomero oopa3oBaHus BHOCHT H3yUCHHE
XMMHH, KOTOPOE TMPU3BAHO 00ECTICUNTh:

e (opMHUPOBaHHE CHUCTEMbl XMMHMYECKHX 3HAHUH KaKk KOMIIOHEHTA €CTECTBCHHOHAYYHOH KapTHUHBI
MHUpa;

® pa3BUTHE JUYHOCTU OOYYAIOUINXCS, UX WHTEIUIEKTYyaJbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(dbopMHpOBaHHE TYMAHUCTHYECKUX OTHOIIECHHH M SKOJIOTMYECKH LIEIeCOO0pa3HOro IMOBEJICHHS B
OBITY M TPYAOBOM JESITEIHHOCTH;

e BpIpaboTKa y 00yJaronuxcs NOHUMaHus 00IIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMHH, A TAKKE
¢dbopMHpOBaHHE OTHOWICHHS K XHUMHHM KaK BO3MOXXKHOW oOjactd Oynymiedl npakTHUecKon
NesTeIbHOCTH;

e (QopMupoBaHHe yMEHHUI 0€30IMaCHOT0 OOpAIECHHUS C BEIECTBAMH, NCTIOJIb3YEMbIMHU B IOBCEIHEBHOM
KHU3HH.

MecTto npeaMera B y4eOHOM IJIaHe

basucHslii yueOHbIi (00pa3oBaTeIbHbIN) IUIaH HA U3YYEHHE XUMHUH B CPEIHEH IIKOJIe OTBOIUT 110
2 yueOHBIX yaca B Henemo B TeueHue 10-11 xmaccos. 3a cueT BapuaTHBHOM 4yacTH ba3zucHoro ruiana B
AHHMYKOBOM JHIlee yueOHOE BpEMs Ha U3yUYEHUE Kypca XMMUHU YBEJIMYEHO HA OJMH Yac B HENEIIO Ha
npotskeruu 10-11 knaccos. T.o., Bcero Ha uzyuenne xumuu B 10 u 11 knaccax orBoaurcs 204 yaca.
[Tporpamma 10-11 wmaccoB paccumtana Ha 102 y4eOHBIX yaca, U3 pacueTa 3 YacOB B HEJHEIIO.
CopepxaHue NpOrpaMMbl HANPaBICHO Ha OCBOCHHME YYalIMMMCS 3HaHWM, YMEHHM WM HaBBIKOB Ha
poUILHOM YPOBHE, 4TO cOOTBeTCTBYyeT OOpazoBarenbHON MporpaMme mikoiabsl. OHa BKIIIOYAET BCE
TEMBI, MpPeIyCMOTPEHHbIE (enepaTbHbIM TOCYIapCTBEHHBIM  00pa30BaTEIbHBIM  CTaHIAPTOM
npodUILHOTO0 00pa30BaHuUs M0 XUMHUH B CPEIHEH IIKOJIe U aBTOPCKON MPOrpaMMoi yueOHOTO Kypca.

[Iporpamma pa3paboTaHa C y4eTOM HAYYHO-HCCIIEOBATEIbCKON HAINPAaBICHHOCTH AHHYKOBA
Junes W yriiyOJeHHOTO YPOBHS HM3y4YEeHHs IMPEIMETOB E€CTECTBEHHOHAYYHOTO IHMKJA. B mporecce
OCBOEHUS MPOrpamMMbl Kypca XUMUU JUJIsl CPEHEN IIKOJBI yJallluecs OBJIaJAEBalOT YMEHUSMU CTaBUTh
BOINPOCHI, HAOMI0AaTh, OOBACHATH, KiIacCU(UIMPOBATh, CPABHUBATh, NPOBOAUTH JKCIEPUMEHT U
MHTEPIPETUPOBATh BBIBOABI HAa €r0 OCHOBE, OINPENENATh HMCTOYHMKM XMUMHUYECKOM HH(pOpMAaIUH,
[OJIy4aTh U aHAJIU3UPOBaTh €€, a TaKKe TOTOBUTh HAa 3TOW OCHOBE COOCTBEHHBINH MH(DOPMALMOHHBIN
IIPOJYKT, IPE3EHTOBATH €I0 U BECTH IUCKYCCHIO.

e n3y4yeHuss XMMHH B CpeIHeH HIKOIe:

e (opmupoBaHHEe y 00yUaIOIIMXCSl YMEHUS BUJECTh U TIOHUMATh [IEHHOCTh 00pa30BaHus, 3HAYUMOCTb
XUMHAYECKOTO 3HAHMA I8 KaXJIOro 4YeloBeKa, HE3aBHCHUMO OT €ro mpoQeccunoHaIbHON
NESTEIIBHOCTH;

e (opmupoBaHHE y OOyYaIOMIMXCS YMEHUH pazianyaTh (PaKTbl U OLIEHKU, CPABHMBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSAMHU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEICICHHON CHUCTEMOM
LEHHOCTEH, (OPMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

e (opmMupoBaHHE y 00YUYAIOUIMXCS IIETOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUH B CO3TaHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTUHBI MHpPA; YMEHHUS OOBIACHATH OOBEKTHI M IPOIECCHI
OKPYKaIOIIEH NEUCTBUTEIBHOCTH — IPUPOJHOMU, COLMATIBLHOM, KYJIBbTYPHOR, TEXHUYECKON CPENBI,
WCIOJIB3YS JJIS 3TOrO0 XMMHUYECKHE 3HAHNUS,



e npuoOpereHue OOYUYAIOIMIMMUCS ONbITA Pa3HOOOPAa3HON JEATENBHOCTH, OIbITa IO3HAHHUS U
CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB, HMEIONIMX YHHBEPCAILHOE 3HAUCHHE ISl PA3IMYHBIX BHOB
NEeSATETLHOCTH (HABBIKOB PEIICHHs TTPOOJIeM, IPUHITHS PEIICHHUM, MOMCKa, aHaIM3a U 00pabOTKH
WHpOpMAINY, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HM3MEPCHHH, HABHIKOB COTPYIHHUYECTBA,
HaBBIKOB 0€301MaCHOT0 OOPAIIEHUS C BEIIECTBAMH B TOBCEAHEBHOMN KU3HU).

[leHHOCTHBIE OPUEHTHUPBI CONEPIKAHUS Kypca XMMHUHU B CPEIHEH IIKOJE HE 3aBUCAT OT yPOBHS
W3YYCHHSI M OMNPEACNSAIOTCS Clelu(UKOW XUMUU Kak Haykd. [Ipu 3TOM BEAYIIYIO pOJIb WUTPAIOT
MO3HABATENIbHBIE IICHHOCTH, TaK KaK JaHHBIA y4eOHBIH TpeIMEeT BXOIUT B TPYIIY MPEIMETOB
MO3HABATEIBHOTO IIUKJIA, [JIaBHAS LIEb KOTOPBIX 3aKII0YAETCs B U3YYEHUU TPUPO/IBI.

OcCHOBY MO3HABATENbHBIX IIEHHOCTEH COCTABIIAIOT HAayuHbIE 3HAHMSI, HAYYHbIE METO/IbI IO3HAHUS, a
LIEHHOCTHbIE OpHEHTaluH, (OpPMUPYEMBbIE Y YyYallUXCi B MPOLIECCE H3YUYEHUS XUMHH, KOTOpHIE
MIPOSIBIISIIOTCS:

* B IPU3HAHUU [ICHHOCTH HAYYHOTO 3HAHUS, €T0 MPAKTUYECKON 3HAUUMOCTH, JOCTOBEPHOCTH;

* B [ICHHOCTH XUMHYECKHX METOJIOB HUCCIICIOBAHUS )KUBOW U HE)KUBOW TIPUPO/IBI;

* B MOHUMAaHWH CIOKHOCTH W TPOTHBOPEYMBOCTH CaMOI0O Ipollecca MO3HAHHUS KaK HM3BEYHOTO
crpemiueHnus Kk ctune.

B kauectBe O0OBEKTOB IIEHHOCTEH Tpyda © ObITa BBICTYNAIOT TBOpYECKAas CO3UIATENbHAsS
NesITeNIbHOCTb, 37J0POBBIN 00pa3 JKM3HU, a IICHHOCTHBIE OPUEHTAIIUU COJIEPKaHUs Kypca XUMHH MOTYT
paccMmatpuBaThecs Kak (OpMUpPOBaHUE:!

®  YBAXHUTEIHLHOTO OTHOIICHUS K CO3UAATEIHHON, TBOPUECKON AEATEIbHOCTH,

® [OHUMAaHH HEOOXOAUMOCTH 3JI0POBOT0 00pa3a KU3HH,

e OTpeOHOCTU B 6€3yCIOBHOM BBIMOJIHEHHUH MPaBUII 6€30MaCHOTO UCIIOIb30BaHUS BEIIECTB B

MMOBCEIHEBHOMN JKU3HH;

® CO3HaTeNBHOTrO BhIOOpa Oymyiel mpodecCHoHaTbHON AesTETLHOCTH.

Kypc xumun o61agaet BO3MOXHOCTAMU AJ11 GOPMUPOBAHHSI KOMMYHHUKATUBHBIX IEHHOCTEH, OCHOBY
KOTOPBIX COCTaBIISIOT MPOLIECC OOIIEHUs, TPAMOTHAs PEYb.

[leHHOCTHBIE OPHEHTALIMY Kypca HalpaBlIeHbl HA BOCIIUTAHUE y 00 YJIarOIIUXCS:

® [PaBMWJIBHOI'O UCHOJB30BAHUS XUMUYECKON TEPMUHOJIOTUN U CUMBOJIMKHY;

e OTPeOHOCTH BECTH JUAJIOT, BHICIYIIMBATh MHCHUE OMIOHEHTA, Y4aCTBOBATh B JIUCKYCCHUH;

® CIOCOOHOCTH OTKPBITO BHIPAXaTh U apTYMEHTHPOBAHO OTCTAWBATh CBOIO TOUYKY 3PCHUS.

Bonpuryio ponb UrparOT BOMPOCH BOCIUTAHMS B MpoIlecce M3ydeHus mnpenmera. [loguepkuBaercs
3HAUYMUTENIbHBIN BKJIAJl POCCUMCKUX Y4eHBIX-XUMHUKOB (JIomonocoB M.B., Mennenees [I.U., byrinepos
A.M., Jlebenes C.B., CemenoB H.H. u np.) B pazButne ¢pyHIaMEHTAIBHBIX HAMPABIECHUNH XUMUUYECKON
Hayku. PaccmaTpuBaeTcs posib COBETCKHMX YYEHBIX-XMMHKOB B JocTkeHuHu [lobenbl B Benukoi
OrteuecTtBeHHOM BoiiHE. [ToguepkuBaeTcst posib COBPEMEHHOM HayKu B pa3BUTHU PD.

OO0mas xapakTepucTHKa y4e0HOI0 nmpeaMera

OcobeHHOCTH cofepKaHuad OOydeHHUs XMMHUHM B CpPEIHEH IKoje 0OyCIoBIEHBI crenu(ukoi
XUMHH, KaK HAYKH, ¥ TOCTaBIIEHHBIMHU 3a1a4aMi. OCHOBHBIMU MTPOOJIEMaMU XUMUU SIBIISIOTCS U3ydCHHE
COCTaBa U CTPOEHUS BEUIECTB, 3aBUCHUMOCTHM HMX CBONCTB OT CTPOEHUS, IOJYyYEHHE BEILECTB C
3aJJaHHBIMU CBOMCTBAaMM, UCCJIEIOBAaHUE 3aKOHOMEPHOCTEM XUMHUYECKUX PEAKIIMH U yTe yIpaBIeHUs
MMHU B LEJSIX MOJTyYeHHs] HeOOXOIMMBIX YeJIOBEKY BEILECTB, MaTepHaioB, sHepruu. [loaTromy B paboueii
IporpaMMe o XMMHUM HAIIUTA OTPaKeHHE OCHOBHBIE COepKATeIbHbIC TUHHUH:

«BemiecTB0o» — 3HaHMS O COCTaBE U CTPOEHUU BEIIECTB, UX BAKHEUIINX (PU3NYECKUX U XUMUUYECKUX
CBOMCTBAX, OMOJIOTHYCCKOM JICHCTBHH;



«XUMHYeCKasl peakius» — 3HaHHUA 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOWCTBA
BEIIECTB, CIIOCO0aX ynpaBieHUsI XUMUYECKUMU TPOLIECCAMU;

«[IpumeHeHre BELIECTB» — 3HAHUS U OMNBIT MPAKTUYECKON AEATEIBbHOCTU C BELIECTBAMM, KOTOPBIE
HaunboJiee 4acTo ynoTpeOIstoTCs B IOBCEAHEBHON KU3HU, IIUPOKO MUCTIONIB3YIOTCS B TPOMBIIIICHHOCTH,
CEJIbCKOM XO3sIIICTBE, HAa TPAHCIIOPTE;

«SI3BIK XUMHUH» — CHUCTEMa BAKHEUIINX MOHATHH XUMHH U TEPMHUHOB, B KOTOPBIX OHU ONHCHIBAIOTCH,
HOMEHKJIaTypa HEOPraHWYeCKUX U OpPraHMYeCKUX BEIECTB, T. €. WX Ha3BaHHs (B TOM 4HCIE U
TPUBHUANbHbBIE), XUMHUYECKHE (OPMYJIbl M ypaBHEHMs, a Tak)Ke MpaBuia MepeBoja HH(opmanuu c
POJIHOTO HJIM PYCCKOTO SI3bIKa Ha SI3bIK XUMUU M 00paTHO.

Oco0eHHOCTH CTPYKTYPBI U JIOTUKU MOCTPOCHUS Kypca XMMHUH HAIllJIM CBOE OTPaKEHUE B YUEOHUKAX
JUHUM, KOTOpBIE XapaKTEPU3YIOTCS COYETAHHEM HAYYHOM CTPOTOCTH M3JIOKEHHS U IIUPOKOMN
HaNpaBICHHOCTHIO HA IPUMEHEHNE XUMHUUECKUX 3HAHUH B IIOBCEIHEBHOW )KU3HU U B )KM3HU OOILECTBA.
B yuebnukax YMK B. B. Epemuna, H. E. Ky3smenko, A. A JIpo3nosa, B. U. Tepenuna, B. B. Jlynuna
«Xumus 10-11, yriyOGneHHBIN ypOBEHBY» PEANTH3YETCS CLUCMEMHO-0esIMelbHOCMHbIL N00X00, JIeKAIIUN
B ocHoBe ®PI'OC. DTOT MOAXOJ OPUEHTHPOBAH HAa KOHKPETHBIC PE3yibTaThl OOpa3oBaHUs, Kak
cUCTeMOOOpa3yIoInii KOMIOHEHT CTaHIapTa, TJe pa3BUTHE JINYHOCTHU YYalllerocsi Ha OCHOBE YCBOEHUS
YHHUBEPCAJIbHBIX y4EOHBIX ACUCTBUN, MO3HAHUS M OCBOEHHUS MHUpa COCTAaBJISIET LI€JIb U OCHOBHOM
pe3yabTaT oOpa3oBaHHUS.

N3yuyenne xumum B 10 u 11 kmaccax noctpoeHo 1o sunetinou cxeme. B 10 knacce mznaraercs
MaTepHall OpraHMuecKoi XuMuH, a B 11 kiracce — HeopraHudeckasi XuMusi, 0011ast XuMHsl, XUMUYeCKast
texHousorus. [locneanue rnasel yueOHrKa 11 kiracca 3HaKOMST IIKOJIBHUKOB C IPUMEHEHUEM XUMUH B
OKpY>KaloIlel )KU3HU U Ha CIIy>KOe 00IIecTBY.

CucremaTtnyeckuidi Kypc opranndeckoil xumuu B 10 Kiacce mnpenBapsieT pasfied,
HaIpaBJIEHHBIN Ha 0000IIEHNE U TOBTOPEHHE MOJIYYCHHBIX B OCHOBHOM ITKOJIE 3HaHUI. B HeM Takxke
JAlOTCSl T€ CBeAEHUs M3 OOLIell M HEeOpraHM4eCKOW XUMUHU, KOTOpble HEOOXOIAMMBI ISl M3YHECHHS
OpPraHMYeCcKOM XMMHH, HO HE BOIUIM B MPOrpaMMy OCHOBHOM MIKOJIbI. Kypc opraHMueckod XUMHH
IIOCTPOEH TpaaUIMOHHO. OH HAyMHAETCH C OCHOBHBIX IOHATUN OPraHUYECKONM XHMHH, 3aTEM
U3JIaraeTcs CTPYKTypHas TEOpHUsl OPraHUYEeCKHX COEIUMHEHHMM, pacCMaTpUBAETCsl HUX 3JIEKTPOHHOE
ctpoeHue. IloToM wM3yyaroTcs BaKHEMINIME KIIACCHI OPraHUYECKUX COEIUHEHUN: YIIE€BOILOPOABI,
KHCJIOPOJICOACPKAILME COENMHEHUs, a30T- W cepocojepkalue coeanHeHus. CucTeMaTudecKkoe
M3JI0KEHUE CTPOCHHUS U CBOWCTB OPraHMYECKHUX COCJAMHEHHH IMO3BOJIET MEepeiTH K OMOIOTHYECKH
aKTUBHBIM BEILIECTBAM — YTJIEBOJAM, )KHpaM, OeIKaM U HyKJIEMHOBBIM KUCJIOTaM. 3aKaHYUBAETCS KypC
OpPraHMYEeCKON XMMHUHU PACcCKa30M O MOJIUMEpPax U UX UCIOJIb30BAaHUU B OBITY U B TEXHHKE.

Marepuan mno Heopranuvyeckod xumumm B 11 Kiacce wu3y4yaeTrcs B CIEIYIONIECH
rnocyienoBareapHOCTH. CHayana pacCMOTPEHBI AJIEMEHTBI-HEMETAJUIbl, 3aT€M 3JIEMEHThI-METAJIIbL.
M3yueHne 31eMeHTOB-METAIJIOB IIPeABAPSIET pa3/iell, CHCTeMAaTU3UPYIOIINA 00IIKe CBOMCTBAa METAIIJIOB
— 3JIEMEHTOB U MTPOCTHIX BEIIECTB, a TAKXKE pAacCKa3bIBAIOIIUI O crutaBax. PaccMoTpenue o0uiei Xummun
HA4YMHAETCS CO CTPOEHMsI aTOMa U XMMHUYECKOH cBsA3H. Ha OCHOBE NOJyYEHHBIX 3HAHUMN LIKOJBHUKU
3HAKOMSTCS CO CTPOEHUEM BEILECTBA, M3y4yalOT DPA3JIMYHBIE BUIBl XMMHUYECKOM CBSI3M, BKIOYAs
MEKMOJIEKYJISIPHBIE, U OCHOBHBIE THIIbl KPHUCTAJUIMYECKUX PEHIETOK NPOCTHIX BEIIECTB W HMOHHBIX
COCAMHEHMI. 3aTeM CIelyeT MaTepHhall, pPACCKa3bIBAIOIIMNA O 3aKOHOMEPHOCTSIX MPOTEKAHHS
XMMHYECKUX pEeaKIui. 31€Ch COUYETAIOTCS CBEICHUS U3 XMMUYECKON TEPMOJAMHAMHUKNA U XUMHYECKOU
KUHETHUKH, [TO3BOJISIOIINE MOHATh, IOYEMY M KAaK ITPOTEKAIOT XUMHAYecKHe peakiuu. Crenyromas tema
Kypca WIITIOCTPUPYET IPUMEHEHHUE MOTYYEHHbBIX 3HaHUH 0 3aKOHOMEPHOCTSX IPOTEKAHUSI XUMUYECKUX
peakiuii Ha MpakTuke. Peub HIIeT 0 pa3IMyHbIX THIAX XUMHUYECKUX Mpou3BoACTB. OOcyxaas oOmime



MPUHLMUIIBI XMUMHYECKOM TEXHOJOTMM W paccMaTpuBasi KOHKPETHbIE ITPOM3BOJCTBA, ABTOPHI HE
3a0BIBAIOT U O MPOOJIEME OXPaHbl OKPYKAIOLIEH Cpeibl, 3HAKOMST HIKOJIBHUKOB C HOBBIM MOJXO0/IOM B
IIPAKTUYECKOM IIPUMEHEHUM XMMHUYECKUX 3HAHUW — 3€JI€HOM XUMMeEH. 3ydeHne MKOJIBHOro Kypca
XUMHH 33aBEPIIACTCS PacCKa30M O MPUMEHEHUN XUMHYECKHX 3HAHUH B PA3UYHBIX 00JACTIX HAYKU H
TEXHUKHU. B nponiecce n3yueHus Marepuana yaeis1eTcss BHUMaHUE BaXKHOCTH IPUMEHEHHUs [TOTy4EHHBIX
3HAHWUU B TIOBCETHEBHOM ku3HU. [IpuBHBaeTcs OepekHOE OTHOIIEHHUE K MPUPOAE U K OKPYKAIOIIEMY
MUPY, GOPMUPYETCS XUMUYECKHI B3I Ha BCE, YTO OKPYXKAET yYalIuXcs — OT MPOIYKTOB MUTAHUS
JI0 MATE€pUAJIOB JJIsl dKUBOIIMCH U CKYJIBITYPHI.

Meroanueckuii anmapar yaeOHUKOB BKIIIOYAa€T HHCTPYMEHTApUM, 00€CIICUNBAIONTUN HE TOJIBKO
OBJIAJICHHUE NPEIMETHBIMHU 3HAHUSAMH U YMEHUSIMHU, HO U INYHOCTHOE pa3BuTHE ydaluxcs. OH nomoraer
(dbopmMHpOBaTh HHTEPEC K HAayKe, YYBCTBO TOPAOCTH 32 OTEUECTBEHHYIO HAyKy, 3HAKOMHT C BKJIAJIOM
POCCUICKMX YYEHBIX B Pa3BUTHE XHMHH, CIHOCOOCTBYET YCBOGHHIO HOBBIX 3HAHHH, IMOHCKY H
nepepaboTke HOBOW wuHGpopManmu. BaxHas poyib OTBOIUTCA JIEMOHCTPAI[MOHHBIM  OIBITaM,
71a00paTOPHBIM U MPAKTUYECKUM paboTaM, KOTOpPHIE XapaKTePU3YIOT SKCIEPUMEHTAIbHBIC ACTIEKTHI
XUMHUU U Pa3BUBAIOT MPAKTUYECKME HABBIKM ydauxcs. Bompocsl, 3aaaun v 3a1aHusl, IpeaoKeHHbIE
JUIA  3aKpeIUIeHWs] 3HAaHUW, SIBISIIOTCS Pa3HOYPOBHEBBIMH, B TOM YHCJIE MPOOJIEMHBIMH U
MeTanpeIMETHBIMU, PACCUUTAHbl Ha aKTUBHYIO POJIb YYaleTrocs, Ha pelieHre MpobiieM B pealbHbIX
KHU3HEHHBIX curyanusax. Oco0oe BHHMMAaHME YIAESETCS OpraHU3alud MPOEKTHOM JesSTeNbHOCTH
IIKOJIbHUKOB ¥ MPHOOPETEHUIO OIBITA YYACTUS B AUCKYCCHSAX.

.JII/I‘lHOCTHbIe, MeTanpeIMETHBIC M MPEAMETHBIC PE3yJbTaThbl 0CBOCHUSA y‘lGﬁHOl"O npeamerta

IInanupyemsblie pe3yjbTaThl OCBOEHHS] Y4eOHOro mpeaMera «XHMHUS» HA YIiIy0JeHHOM YpPOBHe
cpeaHero oomero o0pazoBaHus

5.1. Ilnanupyemble TUYHOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOTO peaMeTa « XUMHUS» Ha
yrIIyOJICHHOM YPOBHE

[InanupyeMbIMU JIMYHOCTHBIMH pe3yJIbTaTaMU B paMKaX OCBOEHHUS y4eOHOro ImpeaMera «XHUMHUsS» Ha

yray0JI€HHOM YPOBHE SIBJISIIOTCS:

B c(hepe OTHOLICHUH 00y4YaromMXxcs K cede, K CBOeMY 310POBbI0, K IO3HAHMUIO ce0s:

— TPUHATHE W peaM3alyio IIEHHOCTEH 370pOBOTO W 0€30MacHOro oOpasza XKU3HH, OepexHoe,

OTBETCTBEHHOE M KOMIIETEHTHOE OTHOULIEHHE K COOCTBEHHOMY (PU3UYECKOMY M TICHXOJIOTHUYECKOMY

3/10pOBbBIO;

— HEMpPUITHE BPEAHBIX MPUBBIUEK: KYPEHHUsI, yIOTPEOICHHS aIKOrojIsl, HAPKOTHKOB;

B cepe oOTHOIIEHUI 00YYAIOIIUXCH K OKPYKAIOIIEMYy MHUPY, K *KUBOI PUPO/Ie, XYA0KeCTBEHHOMH

KyJbType:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYUMOCTh HayKH,

TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIIaJIcHUE JOCTOBEPHOM HH(OpMaIHEii O epeaoBhIX

AOCTHKCHUAX U OTKPBITHAX MHpOBOﬁ U OTE€YECTBECHHOU HAayKH, 3aUHTCPCCOBAHHOCTL B HAYYHBIX

3HAHUAX 00 YCTPOHCTBE MUpA U OOIIECTBA;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMO0Opa30BaHUIO, Ha MPOTSKEHUU BCEH

KM3HHM;, CO3HATEJIbHOE OTHOLICHHE K HENPEephIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCHEUITHOU

po¢eCCHOHANBHON U 0OIIECTBEHHOM JIEATEILHOCTH;

— JKOJIOTHYECKas KyJlIbTypa, OepexxHoe OTHOIIEHHE K POJIHOM 3emiie, MpUpoJHbIM OoraTcTBam Poccun

U MUpa, IOHUMaHUE BIMUSHMS COLMATbHO-DKOHOMUYECKHX IPOLIECCOB HA COCTOSHHE MPUPOTHOU U

COLIMAJIbHOW CpeJbl, OTBETCTBEHHOCTH 32 COCTOSIHUE IMPHUPOAHBIX PECYpPCOB, YMEHHIl M HaBBIKOB



pa3yMHOIro MPUPOAOIOJIb30BAHNS, HETEPIMMOr0 OTHOHICHHUS K AEHCTBHUSIM, HPUHOCSIIMM BpEL
9KOJIOTHH; TPUOOPETEHNE OIbITAa SKOJIOT0-HANIPAaBIEHHOU NeSTEIbHOCTH;

B cepe OTHOLIEHUI 00y4alOIUXCS K TPYAY, B cepe COMUAITbHO-IKOHOMUYECKUX OTHOIIECHUI:
— OCO3HaAHHBIN BEIOOP OymyIIieit mpodeccruu Kak MyTh U CIIOco0 pearn3aliiiu COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB;

— TOTOBHOCTb OOYYaIOIIMXCS K TPYIOBOHM NMpodeccHOHANbHON NeATeNbHOCTH KaK K BO3MOXHOCTH
YUYacTHs B PELICHUHU JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIIEHAIIMOHAIBHBIX TPO0IeM;

— MNOTpeOHOCTh TPYOUTHCS, YBaKEHHUE K TPYAYy U JIOASM TpPyAa, TPYIAOBBIM JIOCTHKEHHSM,
I0OPOCOBECTHOE, OTBETCTBEHHOE ¥ TBOPUECKOE OTHOILIEHUE K PAa3HBIM BHIaM TPYAOBOI 1€ATEIbHOCTH.

JInyHOCTHBIE Pe3yJbTAaThl OTPAKAIOT CPOPMHUPOBAHHOCTb, B TOM YHCJIe B YACTH:

I[MaTpuoTH4YecKkoro BOCIMTAHUSA: IEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAayYHOMY HAaclle[JUi0, TOHMMaHUS 3HAYEHUS XMMHUYECKON HAayKd B IKHU3HU
COBPEMEHHOTO 0O0IIecTBa, CIOCOOHOCTH BJIAJIETh JTOCTOBEpHOW HWH(OpMaInMeid o TMepeaoBbIX
AOCTHIKCHUAX U OTKPBITHUAX MHpOBOfI U OTEe4YECTBEHHOU XUMHHU, 3aUHTCPCCOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPOHCTBE MUpA U OOIIECTBA;

['paxnaHckoro BOCHHTAHHMS: TIPEACTABICHUS O COLNMANBHBIX HOPMAaxX U MpaBUjIax
MEXKJIMYHOCTHBIX OTHOIICHHUU B KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06H.[€CTBCHHO
MOJIE3HOH, Yy4eOHO-HCCIIeI0BaTENbCKON, TBOPUECKOM U JPYTUX BUAAX AESITEIbHOCTH; FOTOBHOCTU K
pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTH NPU BBHINOJHEHHM Y4eOHBIX, MO3HABATEIbHBIX 3a/ad,
BBINIOJTHEHUM XMUMHUYECKUX OKCIEPUMEHTOB, CO3/IaHUM Y4YEeOHBIX TIPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO W B3aMMOIIOMOLIM B Ipolecce ATOW Yy4eOHOHM MAesTeIbHOCTH; TOTOBHOCTH
OLCHUBATh cBOE MOBCACHUC U TIOCTYIIKU CBOUX TOBapI/IH_[ef/’I C MMO3UIMHU HPABCTBCHHBIX U IIPABOBBIX HOPM
C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

@opMHUPOBAHUSL KYJBTYPbI 310POBbSI: OCO3HAHUS IICHHOCTH >KH3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HU, OCO3HAHUS MOCIEACTBHNA U
HETIPUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJCHHS AIKOTOJS, HAPKOTHKOB, KYpeHHs), HEOOXOAUMOCTH
coOJTI0ICeHUS PaBHJT 0€30MIACHOCTH MPU 0OpaIeHNH ¢ XMMUYECKUMHU BEIIECTBAMH B OBITY M peabHOM
KU3HU;

TpyaoBoro BocmuTaHWsi: HMHTEpeca K NPAKTHUYECKOMY HU3Y4YeHHMIO mpodeccuid u Tpyna
Pa3IMYHOTO Poja, YBaXKEHHUE K TPYY U pe3yJibTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE HAa OCHOBE
NPUMEHEHHS TPEeIMETHBIX 3HAHUI MO XMMHUH, OCO3HAHHOTO BBIOOpA WHAMBHIYAIbHON TpPaeKTOpUU
MPOJOJKCHHSI 00pa3oBaHUs C Yy4Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH; ycenHOM Mpo(heCCHOHATEHOM ASSITEILHOCTA U PA3BUTHS
HEO0OXOIMMBIX YMEHUH; TOTOBHOCTh aallTUPOBATHCS B TIPO(ecCHOHALHOM cpejie;

IKOJOrH4eCKOro BOCIIUTAHUA

9KOJIOTHYECKH 11eJ1ecO00pa3HOTO OTHOIIICHUS K MPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE €€
CYIICCTBOBAaHUs, MOHUMAaHHUA LCHHOCTU 310POBOr0 U 6630HaCHOFO 06pa3a KHN3HHU, OTBCTCTBCHHOI'O
OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHUYECKOMY 3J0POBbIO, OCO3HAHMSI LEHHOCTU
coOroieHHs MpaBuil OE30MACHOTO MOBEAEHUS MpU paboTe C BEIIECTBAMHU, a TAaKXK€ B CUTYyalMsX,
YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJICH;

CHOCOGHOCTI/I NPpUMCHATH 3HAHHA, MNOJIY4YaCMbIC IIpWU H3YYCHHUU XUMHUH, IJId PCHICHUA 3a1ad,
CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHON Cpellod, MOBBIIIEHUS] YPOBHS SKOJIOTMYECKOW KYJIbTYpHI,



OCO3HAHUS TJIO0ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM M MyTeld WX PEIICHUs MOCPEACTBOM
METOH0B XUMUHU;

9KOJIOTUYECKOTO MBIIIJICHHsI, YMEHUS PYKOBOJICTBOBATHCSI UM B MTO3HABATEIIBHOM, KOMMYHUKATHBHOM
Y COLMAIBHOM MpPaKTHKE.

5.2. [Inanupyembie MeTaNpeIMETHBIC Pe3yIbTaThl OCBOCHUS y4EOHOTO IpeaMeTa « XUMUs» Ha
yriy0JIeHHOM YPOBHE MPEACTABIEHBI TPEMSI TPYITIaMU YHUBEPCAIBHBIX YI€OHBIX ACHCTBUN
YVYD).
PeryasiTuBHble YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA
BrinyckHuK HayuuTes:
— CaMOCTOSITEITLHO OMPEACIIATH LIETN, CTABUTH U (DOPMYITHPOBATH COOCTBEHHBIC 337]a41 B 00pa30BaTEIbHOM
JEATETbHOCTH M KU3HEHHBIX CUTYaLIUsX;
— OLIGHUBATh PECYPCHl, B TOM YHCIIE BpeMs U JIPYrHe HeMaTepHalbHBIE PEeCcypChl, HEOOXOAMMBIE s
JOCTH>KEHHS TOCTABJICHHOW paHee LENH;
— COMNOCTAaBJIATh UMEIOIINECS BOZMOKHOCTH M HEOOXOAUMBIE JIJISl TOCTHKEHUS LIS PECYPCHI;
— OpraHu30BbIBaTh 3()PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTUKEHHS TOCTABICHHOM 1IeIH;
— OIpPEAENATh HECKOIBKO MYTEW TOCTHXKEHHS TOCTABICHHOW LIEIH;
— BBIOMPATH ONTUMANIBHBIN MYTh JOCTHKEHUS LEIH C Y4eToM () ()EeKTUBHOCTH PacXx0J0BaHUs PECYPCOB U
OCHOBBIBASICh HA COOOPAKEHUSX STUKH U MOPAJIH;
— 3aJ1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO ONPEACIIUTD, YTO LI€Nb JOCTUTHYTA;
— COMOCTABJISATh MOJYYEHHBIN PE3YNIbTAT IEATEILHOCTHU C MOCTABICHHOW 3apaHee LEbIo;
— OIIEHUBATh TMOCIEACTBHSI JOCTIKCHHUS MOCTABICHHOW IIENU B JEATEIHHOCTH, COOCTBEHHON >KH3HU H
JKU3HU OKPYXKAIOMIUX JIFOJEH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBUS

BoinyckHUK HAy4duTCS:

— KPUTUYECKH OLIEHUBATh M HHTEPIPETUPOBATH UH(HOPMALIUIO C PA3HBIX MO3UIINN;

— pacmo3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUMS B MH(OPMAIIMOHHBIX HCTOYHUKAX;

— WCTIOJIB30BaTh PA3IUYHBIC MOACITHEHO-CXEMATHUECKUE CPEICTBA JIJISl IPEICTABIICHHSI BBISIBJICHHBIX B
WH(OPMAIMOHHBIX HCTOYHUKAX TTPOTHUBOPEUHIA,

— OCYIIECTBIIAThH Pa3BEPHYTHI HHPOPMAIIMOHHBII MOUCK M CTABUTh Ha €r0 OCHOBE HOBBIE (yueOHbIE 1
TMO3HABATEJIbHBIC) 3a]1a4H;

— HWCKaTh U HaXOJIUTh 000OIICHHBIE CTIOCOOBI PEIICHHMS 3a]1a4;

— TMPHUBOJUTH KPUTHUECKHE apryMEHTbl KaK B OTHOIIEHUM COOCTBEHHOIO CYKIEHHS, TaK U B
OTHOILEHUU JECUCTBUN U CYXKIAECHUU IPYroro;

— aHaIM3UPOBAThH U MPe0OPa30BBIBATH MIPOOIEMHO IPOTUBOPEUYHBBIC CUTYAIUH;

— BBIXOJIMTH 332 PAMKHU Y4eOHOTO MPEAMETa U OCYIIECTBISITh [IeJICHAMPABICHHBIN TTOMCK BO3MOXHOCTH
[IMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS,

— BBICTpauBaTh WHIUBUYaJbHYI0O OOpa30BaTENbHYI0 TPACKTOPUIO, YUYUTHIBas OrPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHHUS;

— MEHATh U YAEpKHUBaTh pa3Hble MO3UIMHM B MO3HABATEIbHOW AEATEIbHOCTU (OBITH YUEHHKOM U
yuuresneMm; (HopMynupoBaTh 0Opa3oBaTENbHBIM 3allpoC U BBINOJIHATH KOHCYJIbTAaTUBHBIE (YHKIIUU
CaMOCTOSITENIbHO; CTaBUTh MpodiieMy M paboTaTh HaJ €€ pElICeHWEM; YIPaBIsATh COBMECTHOU
MO3HABATEIbHOM EATETbHOCTBIO U MOJYUHSTHCS).

KoMMyHUKaTHBHBbIE YyHHBepcaJlbHble Y4eOHbIe el cTBUA



BeinmyckHUK Haydures:

— OCYIIECTBIISITH JI€JIOBYI0O KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTPU
o0pa3oBaTeNnbHOIN OpraHu3alni, TaK U 3a €€ MpeIieaMHu);

— MPU OCYIIECTBICHUHU TPYIIOBON pabOThl OBITH KaK PYKOBOIUTENIEM, TaK M UYICHOM MPOEKTHOMN
KOMAaH/IbI B Pa3HbIX pOJISIX (T€HEpAaTOPOM UEeH, KpUTUKOM, UCIIOJIHUTENIEM, TPE3EHTYIOUIUM U T. 11.);
— Pa3BEpPHYTO, JIOTUYHO M TOYHO HU3JaraThb CBOIO TOYKY 3pPEHHUSI C MCMOJb30BAaHUEM aJIeKBATHBIX
(YCTHBIX ¥ IMCbMEHHBIX ) SI3bIKOBBIX CPECTB;

— pacno3HaBaTh KOH(PIUKTOT€HHbIE CUTYalUU U TPEJOTBPAaTh KOHMIUKTHI 10 UX aKTUBHOU (pa3bl;
— KOOPAMHHUPOBATH U BBIIOJHATH Pa0OTY B YCIIOBUSAX BUPTYaJIbHOTO B3aUMOCHCTBUS (MIIM COYETAHUS
peaIbHOTO ¥ BUPTYAIBHOTO);

— COTJIaCOBBIBATH MO3UIIMH YWICHOB KOMaH/IbI B IIporiecce paboThl Ha/l OOIIUM IPOAYKTOM/PEIICHUEM;
— MPEACTaBIATh MYOIMYHO PE3yNbTaThl WHAUBUAYATHHOW U TPYIIOBOWM JEATEIBHOCTH, KaK Tepe
3HAKOMOM, TaK U Mepe]l HE3HAKOMOM ayIUTOPUEH;

— moA0UpPaTh MAPTHEPOB IS JACIIOBOM KOMMYHHUKAITUH, UCXOJS U3 COOOpakeHUH pe3ylIbTaTUBHOCTH
B3aHUMOJICHCTBUS, a HE JTUUYHBIX CHMIIATHIL;

— BOCHPUHHMMATh KPUTHUECKHE 3aMEUaHUs KaK peCcypc COOCTBEHHOT'O Pa3BUTHS;

— TOYHO U eMKO (POpPMYJIHPOBATh KaK KPUTHUECKUE, TaK U 0JI0OpUTENIbHbIE 3aMEeUaHus B aJJpec APYTUX
JOJell B paMKax JeJd0BOM M 00Opa3oBaTeNbHOM KOMMYHHUKAlWW, W30eras mpu 3TOM JUYHOCTHBIX
OLICHOYHBIX CYKICHHM.

5.3. [Inanupyemble MpeIMETHbIE Pe3yJIbTaThl OCBOSHHSI y4eOHOTO MpeiMeTa «XUMHUS» Ha YIITyOJIeHHOM
YPOBHE

B pesynbprare uzydeHus: yueOHOTO peaAMETa «XUMH» Ha YPOBHE CPETHET0 00IIIero 00pa3oBaHus
BBINYCKHHUK HA YIJIy0JI€HHOM YPOBHE HAYUYHTCH:

— pacKpbIBaTh Ha IPUMEPAX POJIb XUMHH B OPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI MUPA U B
MPAKTHYECKOU JCATEIHPHOCTH YEJIOBEKA, B3aUMOCBS3b MEXAY XMUMHEH M JPYTUMH €CTECTBEHHBIMHU
HayKaMu;

— COIIOCTAaBJIATh HCTOPUYCCKHUC BCXU PpPaA3BUTUA XUMHU C HUCTOPUYCCKUMU IICPpHUOAAMHU PA3BUTUA
IIPOMBILTICHHOCTH Y HAYKU JUUIS IIPOBEACHUS aHAIIN3a COCTOSIHUS, ITyTEN Pa3BUTUS HAYKU U TEXHOJIOTUI;
— AHAJIM3UPOBATL COCTAaB, CTPOCHUC U CBOWICTBA BCUICCTB, MNPUMCHAA IOJIOKCHUSA OCHOBHBIX
XMMHYECKUX TEOPU: XMMHUYECKOTO CTPOEHHUsI Opranndeckux coenuHennii A.M. bytieposa, ctpoeHus
aToOMa, XUMHYECKOHN CBSI3H, DJIEKTPOJIUTHUYECKOM TUCCOLUAIMU KUCIOT, OCHOBAaHUM U COJIEH, a TaKXKe
yCTaHABIIMBATh MPUYWHHO-CIICJICTBEHHBIC CBS3W MEXIY CBOMCTBAMHU BEIECTBA, €r0 COCTAaBOM H
CTPOCHHUEM;

— IPUMEHSATH IIPaBUJIa CUCTEMAaTUYECKON MEKIyHAPOJHOM HOMEHKIIATYPhl KaK CPEICTBA Pa3IMuCHUs
148 I/I,Z[GHTI/I(bI/IKaL[I/II/I BCIICCTB IO UX COCTAaBy U CTPOCHUIO,

— COCTAaBIISITh MOJIEKYJIIPHBIEC U CTPYKTYpPHBIE (POPMYJIbl HEOPTaHUYECKHX M OPraHUYECKUX BEIIECTB
KaKk HocuTelned WHPOpMAIMM O CTPOCHHHM BEIIECTBA, €ro CBOWCTBAX M MPHHAMIC)KHOCTH K
OTpeIeJICHHOMY KJIACCY COCTMHCHU;

— OOBSCHATH TPHUPOAY M CHOCOOBI 00pa30BaHUS XMMHYECKOW CBSI3U: KOBAJICHTHOW (TIOJISIPHOM,
HETIOJISIPHON ), HIOHHOM, METAJUTMYECKOM, BOJOPOTHOM C IEJIBIO ONPEACIICHUS] XMMHUYECKOW aKTHBHOCTH
BEIIIECTB;

— XapakTepu3oBaTh (U3UYECKUE CBONCTBA HEOPTraHMYECKHMX ¢ OPTaHUYECKUX BEIIECTB U
YCTaHaBJIMBATh 3aBUCUMOCTDb (I)I/IBI/I‘-IGCKI/IX CBOWCTB BCIICCTB OT TUIIA KpHCT&JIJIPI‘-IGCKOﬁ PCLICTKH,

— XapakKTCpu3oBaTb 3aKOHOMCPHOCTU B HU3MCHCHHUHN XHMHUYCCKHUX CBOWCTB MMPOCTBIX BCHICCTB,
BOOOPOIHBIX COCHHHGHHﬁ, BBICIIUX OKCUAOB U THAPOKCHUIOB,
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— TPHUBOJUTH MIPUMEPhl XMMHUSCKUAX PEAKIUH, PACKPHIBAIONINX XapaKTEPHbIC XUMUYECKHE CBOMCTBA
HEOPTaHMYECKUX W OPraHWYCCKUX BEIIECTB H3YYCHHBIX KJIACCOB C IICNIBI0 MX HWACHTH(DHKAIUH H
00BsICHEHUS 00JIACTH IPUMEHEHUS;

— OmpeNeNarTh MEXaHW3M peaklWh B 3aBHCHUMOCTH OT YCJIOBUW TIPOBEICHHS peakuuud |
MIPOTHO3HPOBATH BO3MOXKHOCTH MPOTEKAHMS XUMUYECKIX PEAKIIMi HA OCHOBE THUIIA XMMHYECKOH CBS3H
1 aKTUBHOCTH PEareHTOB;

— YCTaHABJIMBATh 3aBUCHMOCTh PEAKIIMOHHOW CITIOCOOHOCTH OPTaHWYCCKUX COCIMHEHUH OT XapakTepa
B3aMMHOTO BJIUSTHUS aTOMOB B MOJICKYJIaX C IEJIbI0 IPOTHO3UPOBAHUS MTPOTYKTOB PEAKITNH;

— yCTaHaBJIWBATh 3aBUCHMOCTh CKOPOCTH XHUMHYECCKOW PEAKIMH W CMEIICHUS XHMHYECKOTO
pPaBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C IEIBIO ONMPEACICHHS ONTHMAJBHBIX YCIOBUH MPOTCKAHHS
XUMHYECKHUX TIPOIECCOB;

— YCTaHABIMBATh T€HETUYECKYIO CBS3b MK KIIACCAMH HEOPTaHMUECKUX M OPraHNYECKUX BEIEeCTB
IS 00OCHOBaHUSI TMPUHIIUNMHAILHON BO3MOXXHOCTH TOJNYyUEHHUsT HEOPTaHUYECKHX OPTaHHYECKUX
COCIMHEHU  3aJaHHOTO COCTaBa U CTPOCHHUS;

— MmoAOHMpaTh PEareHTHI, YCIOBHUS W ONMPEACIATh MPOIYKTHl PEaKIUi, MO3BOJISIONIUX pPEaTn30BaTh
71a00paTOPHBIE U IPOMBIIIICHHBIE CITOCOOBI TTOJYUCHHUS BAKHEUIITUX HEOPTAHHUSCKUX M OPTaHHYCCKUX
BEIIIECTB;

— OTIPEJICIIATh XapaKTep CPEbl B pe3ysIbTaTe THIPOIN3a HEOPTaHUISCKUX U OPTAaHUICCKUX BEIIECTB H
MPUBOJUTL TPUMEPHl THAPOIU3a BEUIECTB B TOBCEIHEBHON JKMU3HH 4YEIOBEKa, OMOJOTHYECKUX
O0OMEHHBIX TPOIECCaX U MPOMBIIUICHHOCTH;

— MPUBOJUTH MIPUMEPBI OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIUNA B IPUPOJIE, TPOU3BOICTBEHHBIX
Mpoleccax U KU3HEACSITETbHOCTH OPTaHH3MOB;

— O0OOCHOBBIBaTh MPAKTHYECKOE HCIOIH30BAHMUE HEOPTaHWYCCKUX M OPraHWYCCKUX BEIIECTB U WX
peakiuii B IPOMBIIUICHHOCTH U OBITY;

— BBINIOJIHATh XUMHUYECKHI DKCIEPUMEHT IO PACIO3HABAHUIO M TOJYYCHHIO HEOPTAaHHMYCCKUX M
OpPraHMYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KjaccaM COCJIWHCHHH, B COOTBETCTBHUU C
MpaBWIaMA M TIpHeMaMH O€30MacHOW pPabOThl ¢ XMMHUYCCKUMH BEIISCTBAMH H JIAOOpaTOPHBIM
o0opynoBaHueEM;

— TMPOBOJIUTH pPACUYEThl HA OCHOBE XHMHYECKUX (OPMYN W YypaBHEHUN peakuil: HaX0XKICHUE
MOJICKYJISIPHOH (POPMYITBI OPraHUYECKOTO BEIIECTBA 110 €T0 IMIIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAIIUX B €0 COCTAB WJIM 10 MPOAYKTaM CTOPAaHHUS; pACYEThl MAaCCOBOM JTOJIM (MAacChl) XUMUYECKOTO
COCJIMHEHHS B CMECH; PACUCTHI MacChl (00beMa, KOJIMIECTBA BEIIECTBA) MMPOTYKTOB PEAKIHH, €CIIA OTHO
M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacyeThl MAcCCOBOW WM OOBEMHOM JOJU BBIXOJIA
MPOJYKTA PEAKIIMK OT TEOPETUYECCKH BO3MOXKHOTO; pacdeThl TEILIOBOrO 3P eKTa peakiuu; pacueThl
O00BEMHBIX OTHOIICHUH Ta30B NMPH XUMHYECKHX PEAKIMAX; pacueThl Macchl (00beMa, KOJUYECTBA
BEIIIECTBA) MPOIYKTA PEAKIUH, €CII OJHO U3 BEIIECTB JJAHO B BUJIE PACTBOPA C OIIPEICICHHON MacCOBOM
JIOJIEH pAaCTBOPEHHOTO BEIECTBA;

— UCIOJIb30BaTh METOJbl HAYYHOTO IIO3HAHUWS: aHAJIW3, CHUHTE3, MOJCIMPOBAHHE XHUMHYECKUX
MPOLIECCOB U SIBIICHUH MPH PEIICHUU Y4eOHO-HUCCIENOBATENbCKUX 3aJad IO H3YYCHUIO CBOWCTB,
CIIOCOOOB TIOJTYYEHUS U PACIO3HABAHUS OPTAaHWMYECKUX BEIECTB;

— BJIQJICTh NpaBWJIaMHU 0e301acHOr0 OOpalleHus ¢ €AKUMHU, TOPIOYUMHU M TOKCHYHBIMH BEIIECCTBAMH,
CpeJCTBaMU OBITOBOH XHMUU;

— OCYIIECTBIIATh TOUCK XUMHUYICCKOW HH(OPMAIIMH 110 Ha3BaHHIM, HIICHTU(DHUKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

— KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH XHUMHUYECKYI0 HH(OPMAIMIO, COACPKAIIYIOCS B
COOOIIIEHUSX CPEeJICTB MaccoBoi nH(opmarmu, pecypcax HTepHETa, HAYIHO-TIOMYISPHBIX CTATHAX C
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6.

TOUKU 3PEHHs] €CTECTBEHHOHAYYHOH KOPPEKTHOCTH B LEJNIAX BBIABICHHSA OMIMOOYHBIX CYXICHUH U
dhopmMupoBaHKs COOCTBEHHON MTO3UIINH;

— HaXOJUTh B3aUMOCBS3U MEXIY CTPYKTYpoill M (yHKUMEH, MPUUYMHOU M CIEICTBHEM, TEOpUEH U
(dakTamu mpu aHaIK3e NMPOOJIEMHBIX CUTyallMd U 0OOCHOBAaHMHM NPUHHUMAEMBIX PELICHUH Ha OCHOBE
XUMHUYECKHUX 3HAHMI;

— TMPEACTaBIATh IYTH PEUICHUs TI00AJbHBIX NpoOJeM, CTOSIMIUX TIepes YelIOBEYEeCTBOM, H
MIEPCIICKTUBHBIX HAIPABICHUN PAa3BUTUS XMMHWYECKHX TEXHOJOTMM, B TOM 4YMCIE TEXHOJIOTHH
COBPEMEHHBIX MaT€pHAJIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTBIO, BO30OHOBIISIEMBIX HCTOUHUKOB ChIPBS,
nepepabOTKH U YTHIIN3alUK IPOMBILIUIEHHBIX U OBITOBBIX OTXO/0B.

BbinycKHUK Ha YIJ1y0J€HHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:
— (bOpMyJIHpOBaTI: OeJIb UCCIICAOBAaHNA, BBIABUTATH U HNPOBCPATH SKCINCPHUMCHTAJIBHO THUIIOTC3bI O
XUMHUYECKUX CBOMCTBaX BCIICCTB Ha OCHOBC HUX COCTABa U CTPOCHUA, UX CHOCO6HOCTI/I BCTYyIIaTbh B
XUMUYECKHE PEaKLMM, O XapaKTepe U MPOAYKTAX PA3NIMYHBIX XUMUUECKUX PEAKIIN;
— CaMOCTOSITENIbHO IIAHUPOBATh U MPOBOAUTH XMMUYECKHE DKCIIEPUMEHTHI C COOJIIOIEHUEM TPaBUII
0e30macHO pabOTHI C BEUIECTBAMU U JJAOOPATOPHBIM 000PYI0BAaHUEM;
— UHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOSHUU BEIIECTB, OTYyYEHHBIE C TOMOIIBI0 COBPEMEHHBIX
(U3UKO-XMMHYECKUX METOJIOB;
— OINUCBIBATHL COCTOAHUC DJJICKTPOHA B ATOMC Ha OCHOBC COBPCMCHHBIX KBAHTOBO-MCXaHHWYCCKHUX
HpC,Z[CTaBHeHI/Iﬁ O CTPpOCHUH aToOMa IJIsd 06’b$ICH€HI/I5I PE3YIbTATOB CIICKTPAJIILHOTO aHAJIN3a BCUICCTB;
— XapaKTepu30BaTh POJIb a30TOCOJACPKANINX TE€TePOLUKINYECKUX COCAMHEHUNH U HYKIEHHOBBIX
KHCJOT KaK Ba)KHEUIITNX 61/IOJIOFI/I‘-IGCKI/I AKTHUBHBIX BCIICCTB,
— TIPOTHO3UPOBATH BO3MOXXHOCTh HPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKlui,
JIKAILUX B OCHOBE MPUPOJHBIX U IPOU3BOJCTBEHHBIX MPOILIECCOB.

. Kputepuu u HOpMbI OlIeHKH 3HAHUH 00yYAIOIIMXCH 10 XUMHH

1 OueHka yCTHOTO OTBETA.
OrMmerka «5»:
OTBET IOJIHBIN U MPAaBWIbHBIA HA OCHOBAaHUU U3YYCHHBIX TEOPUH;
MaTepua U3J105KEH B OIIPENEICHHOM JIOTHYECKOM MOCIEN0BATEIIBHOCTH, JTUTEPATYPHBIM SA3BIKOM;
OTBET CaMOCTOSITCIIBHBIN.
OTBet «4»;
OTBET IOJIHBIN U NPABWIBHBIA HA CHOBAHUU U3YYEHHBIX TEOPHIA;
MaTepuall U3JI0KEH B ONPEIACICHHON JIOTHYECKON MTOCIIEN0BATEIBHOCTH, IIPU 3TOM JOIYLICHBI 1BE-TPU
HECYIIIECTBEHHbIE OINOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.
OrMmerka «3»:
OTBET IOJIHBIH, HO TIPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA MIIM OTBET HEMOJIHBIN, HECBA3HBIM.
OrMmeTka «2»:
IIPU OTBETE OOHAPYKEHO HEMOHMMAHUE y4alllIMCsl OCHOBHOT'O COJIEpKAHUS yueOHOro MaTepHuasia win
JOMYLIEHbI CYIECTBEHHbIE OIMOKH, KOTOPbIE YYalIUiCs HE MOXKET UCIIPABUThH IIPU HABOSAIIUX
BOIIPOCAX YUUTEIIS.
OrMmetka «1»:
— OTCYTCTBHE OTBETA.

6.2 OreHKa SKCIEPUMEHTAIIBHBIX YMEHUM.

OreHka CTaBUTCSI HA OCHOBAHUHW HAOIIOICHUS 32 YYAIIUMUCS U TUCBMEHHOTO OTYETa 32 padoTy.
OTMeTKa «5»:
paboTa BBITTOJIHEHA TIOJTHOCTHIO U TTPABUIIBLHO, ClICTaHbl MPABUIILHBIC HAOIOICHHS M BHIBOIBI;
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AKCIIEPUMEHT OCYIIECTBICH MO TIUIaHy C YYeTOM TEXHUKH O€30MacHOCTH M TpaBUI pPabOTHl ¢
BeIeCTBAaMH U 000PYIOBaHHUEM;

MPOSIBJIEHBl OPraHU3allMOHHO - TPYIOBBIE YMEHUS, MOJACPKHUBAIOTCS YHCTOTa paboyero Mecra H
MOPSTIOK (HA CTOJIE, 9KOHOMHO UCTIONB3YIOTCS PEAKTUBBI).

OT1meTka «4»:

paboTa BBHINIOJHEHA MPABWIBHO, CACNAHBI TPABUIbHBIC HAOMIONCHWS W BBIBOJABI, HO TPH 3TOM
SKCIIEPUMEHT MPOBEJIEH HE IOJHOCTHIO WM JOMYIIEHH HECYIIEeCTBEHHbIE OMMOKH B paboTe ¢
BEIIECTBAaMHU U 000PYJOBAHUEM.

OtmeTka «3»:

paboTa BBINOJIHEHA MPABUWJIBHO HE MEHEE YeM HAIOJIOBUHY WJIM JOIYIEeHa CYIIECTBEHHas OomInOKa B
X0JIe JKCIIEpPUMEHTAa B OOBSICHCHHH, B O(GOpPMJIICHHUU pabOTHI, B COOJIOJICHUHA TPABUI TEXHHUKHU
0e3omacHOCTH Ha padoTe ¢ BEIIeCTBAaMH M 00OpYAOBAaHHEM, KOTOpasi MCIPABISETCS MO TPeOOBaHUIO
yUUTENS.

OT1MmeTKa «2»:

nomymieHbl aBe (M 0OoJiee) CYIIECTBEHHBIC OMMOKKM B XOJE: JKCIEPUMEHTa, B OOBSICHCHUH, B
odopmiieHUH paboOTHI, B COOJIFOICHUM TIPABUJI TEXHUKU 0€3 OMAacHOCTH MpH paboTe ¢ BEIIECTBAMH U
000pyIOBaHUEM, KOTOPHIE YIAIIUKACS HE MOXKET UCIIPABUTH JaXKE MO TPEOOBAHUIO YUUTEIIS;

Ot1merka «1»:

paboTa He BBITIONHEHA, Y YJAIllerocs OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMECHHS.

6.3. OuieHKa yMEHUH peniaTh pacyeTHbIE 3a1a4H.

OTtmeTKa «5»:

- B JIOTHYECKOM PACCYKJICHUH M PEIICHUH HET OMMOOK, 3a/1aua pelieHa parioHAIbHBIM CITIOCO00M;
OtmeTKka «4»:

- B JIOTHYECKOM PACCYXXJCHUU U PEIICHHWs HET CYIIECTBEHHBIX OIMMOOK, HO 3ajava perieHa
HEPAIMOHAIBHBIM CIIOCOO0M WU JAOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIHUOOK.

Otmetka «3»:

- B JIOTHYECKOM PACCYKJEHUH HET CYIIECTBEHHBIX OMMOOK, HO JOMYIIEHA CYIIECTBEHHAs OIIUOKa B
MaTeMaTUYeCKUX pacyeTax.

OtmeTKa «2»:

- IMEETCS CYIIECTBEHHBIC OMIMOKHU B JIOTHYECKOM PACCYXKICHUHU U B PEIICHHUH.

Otmerka «1»:

- OTCYTCTBHUE OTBETA Ha 3aJ]aHUE.

6.4. OnieHKa MUChbMEHHBIX KOHTPOJIBHBIX Pa0OT.
Ot1meTka «5»:
OTBET IOJIHBII U MPAaBWJIbHBIN BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OT1MmeTKka «4»:
OTBET HEMOJIHBIM WK TOMYIIeHO He 0oJiee IBYX HECYIIECTBEHHbIX OIIMOOK.
OtmeTka «3»:
paboTa BBINIOJIHEHA HE MEHEE YeM HaloJOBHHY, JOMYyLIEHAa OJHA CYIIECTBEHHAs OIIMOKAa U MPH 3TOM
JIBE-TPHU HECYLIECTBEHHBIE.
OTmeTka «2»:
paboTa BBIMIOJIHEHA MEHBIIIE YeM HAIIOJIOBUHY WUJTU COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.
OTmeTka «1»:
paboTa HE BBITIOJTHEHA.
[Tpu orieHKe BBIMOIHEHUS MMCbMEHHOM KOHTPOJIbHOU paboThl HEOOXOJMMO YUUTHIBATh TPEOOBAHUS
eaHOTO ophorpaduIecKoro peKuma.

6.5.011eHKa TeCTOBBIX PadoT.
Tectpl, cocrosiiie W3 MNATH BOINPOCOB MOXHO MCIOJIB30BaTh IOCIE€ HW3YYEHHMs] KaKIAOro
Matepuana(ypoka). Tect uz 10—15 Bonpocos ucnonb3yercs uisl NEPUOAUYECKOTO KOHTpoust. Tect n3
20—30 BOnpoCOB HEOOXOAMMO HCTIOIB30BATh JIJI KTOTOBOT'O KOHTPOJIA.
OpueHTHPOM OLIEHUBAHHS TECTOBBIX pabOT CIY)KUT COOTHOIIIEHHUE MPOIEHTA BHIITOJHEHHOTO 331aHUS
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Y COOTBETCTBYIOILLEH OTMETKH:

0—-30% - «1», 0—49% - «2», 50 — 70% - «3», 71 — 85% - «4», 86 — 100% - «5»

6.6. Onenka pedepara.
Pedepar orieHnBaeTcs Mo CIeayromuM KPUTEPUSIM:
* coOmrofeHue TpeOoOBaHU K €ro 0(pOPMIICHHIO;

* HEOOXOAMMOCTh M JIOCTATOYHOCTh JUIS PACKPBITUS TEMbl MpPHUBEICHHONM B TeKcTe pedepara

nHpopManuu;

* yMEHHE 00y4aroIerocsi CBOOOIHO U3JIaraTh OCHOBHBIE HICH, OTPAXKEHHEIEC B pedepare;

* CIIOCOOHOCTh 06y‘IaIOIHCFOCH IOHATH CYTH 3adaBaCMbIX UYJICHAMH aTTeCTaHHOHHOfI KOMUCCHH

BOIIPOCOB
U cOpMYyITUPOBATH TOUYHBIE OTBETHI HA HUX.

Tunsl ypokoB, BUIbI KOHTPOJIA

Tun / popma ypoka

NHM — u3zydyeHnue HOBOro marepuasa

3UM — 3akperyieHre U3y4eHHOTr0 MaTepuaia

C3VYH — coBepliieHCTBOBaHNE 3HAHUN, YMEHHI, HABBIKOB
KVY — xoMOuHUpOBaHHBIN YPOK

YOC3 — ypok 000011eHNS ¥ CHCTEMAaTH3alluu 3HAHUN
K3V — KoHTpOJIb 3HaHMIT U1 YMEHU I

Buabl koHTpOJIS

T —Tect

CP — camocTosiTenpHas paboTa
@O — ppoHTaANBHBIN OITPOC
YO — ycTHBII onpoc

1P — npoBepouHas pabota
[IpP - npakTuyeckas padora
KP — xonTponsHas pabora

YuebHO-TeMaTHYeCKHH m1aH, 11 Kaacc

B mom wucne
(0
Ne Konuuecmeso
Tema npakmuiecKkue KOHMPOIbHblE
yacoe
n/n
pabomol pabomol
11 xkiaacc
1 | Hemeramisr 29 5 1
2 | Meramisl 28 6 1
3 | Crpoenue atoma. XuMHuueckas CBA3b 8 0 0
4 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 15 ) 1
XAMHYECKHUX peaKui
5 | Xumudeckas TEXHOJIOTUS 7 0 0
6 | Xumus B ObITY M Ha cITy’k0e o01ecTBa 9 2 1
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7 | Pesepn 6 0 0

Hroro no 11 knaccy 102 15 4

. Coneprxkanue yaeOHOTO TIpeIMeTa «XUMHUS» Ha YINIy0JIeHHOM YPOBHE CpeHero oomero oopa3oBanusi

Tema 1. HemeTaaabl

Knaccugukayua neopeanuyeckux eeujecme. JDIEMEHTHI METANIBI 1 HEMETAJIBI U MX TOJIOKEHUE B
IIepuonnueckoii cucreme.

Booopoo. Tlonyuenune, puzndeckue U XMMUIECKHUE CBOMCTBA (PEaklMy ¢ METAJJIaMU U HEMETaJIaMH,
BOCCTAHOBJIEHHE OKCHUIO0B U coiiell). ['uapuasl. TorMBHbBIE 31EMEHTHI.

T'anozenwvr. OOmas XapakTepucTuka MNOATPYNIBL. DU3MUECKHE CBOWCTBA TMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH W3MEHEHHsI OKHUCIIUTEIbHONW AaKTMBHOCTU TaJOr€HOB B COOTBETCTBUU C HX
MIOJIO’KEHUEM B IIepUogruecKoii Tabuuiie. [1ops1ok BEITECHEHHS TaJOT€HOB U3 PaCTBOPOB IaJIOTEHHUIOB.
Ocobennoctu xumuu GTopa. Xjiaop — MOJyYeHHE B NMPOMBIIIJICHHOCTH H JIAOOPATOPUH, PEAKLUHU C
MeTaJlJIaMi ¥ HeMeTalliaMu. B3anMopeiicTBue Xjaopa ¢ BOI0M U pacTBopami 1enoueil. KuciaopoaHeie
COeIMHEHUS XJIopa. [ MIoXJIOpUTHI, XJI0paT U NepxjaopaThl Kak TUMHYHbIE OKUcaUTe . OcoOeHHOCTH
xuMun Opoma u ona. KauecTBeHHast peakiust Ha HoA. ['aoreHoBo0pOoIbl — TMOTYy4YEHUE, KUCIOTHBIC
Y BOCCTAHOBUTEJBHBIE CBOMCTBA. CosiHAs KUCIIOTA U ee coin. KauecTBeHHbIE peaklii Ha TaJIOT€HU/T-
VOHBI.

Onemenmul noozpynnsl Kucaopooa. OOmas XxapakTepucTHKa TOATPYMNIbl. DU3HUECKHE CBONHCTBA
npocThiX BemecTB. O30H Kak ayutoTpornHas Moaudukaius kuciaoponaa. [lomydenne o3ona. O30H Kak
okucIuTeNb. [lo3uTHBHAA U HEraTUBHAS POJIb 030HA B OKpY»Karouen cpeae. CpaBHEHHE CBOMCTB 030HA
u kucinopoga. Boma u nepokcua Bogopoja Kak BOJOPOJIHBIE COETUHEHUS KHCIOPOAA — CPaBHEHHE
cBoiicTB. Ilepokcun Bomopoja Kak OKUCIMTENb M BoccTaHOBHUTENb. Ilepoxcuasl Meramnos. Cepa.
Annotrponusi ceppl. du3nueckue M XUMUYECKHE CBOWCTBA Cepbl (B3aMMOJICHCTBHE C METaJIAMH,
KHCJIOPOZIOM, BOJOPOJIOM, pacTBOpaMu ILEJIoYel, KucIoTaMHu-okuciaurensimu). CepoBomopoa —
MOJTy4eHUe, KUCIOTHBIE U BOCCTAHOBHUTENbHBIE CBOMCTBA. Cynbhuabl. CEpHUCTHIN ra3 KaKk KUCIOTHBIH
okcuZ. OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA CepHUCTOrO rasza. [lomyuenune cepHucroro
rasza B IPOMBIIIUICHHOCTHU | Jtabopatopuu. CepHucras kuciaota u ee conn. CepHsiid anrunpua. CepHast
kuciora. CBOWCTBA KOHIICHTPUPOBAHHOW W  pa30aBiIeHHOW cepHOM KUCTOTHL. JlelicTBue
KOHIEHTPUPOBAHHON CEPHOW KHUCJIOTHI Ha caxap, METaulbl, HEMETaJUIbl, CylIbQuAbl. TepMmuueckas
ycToitunBocTh cynbdaros. KauecTBeHHas peakliysi Ha CEpHYIO KUCIOTY U ee COIH. Tuocepnas kucioma
u muocyibghamol.

A3om u ezo coedunenusn. DIeMEHTHl MOArpynnbl azora. OOmEas XapaKTepUCTHUKA MOATPYIIIHI.
dusuyeckre CBOMCTBA MPOCThIX BemiecTB. CTpoeHue MOJeKysbl a3oTa. PU3NYECKUe U XMMHUYECKUE
cBoiicTBa a3ora. [lonmydyeHue a3oTa B MPOMBILIUIEHHOCTH M JabopaTopuu. Hutpuasl. AMMuak — ero
nojiy4eHue, u3ndeckue U XuMHueckue cBorictBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHaKa.
Comu ammonus. IloBeneHue coneil aMMOHMSI IPU HarpeBaHMU. AMMHAK KaK BOCCTAaHOBUTEID.
[Tpumenenne ammuaka. OKCHIBI a30Ta, MX ToTydeHue u cBorictBa. Okcua azorta(l). Okucienne okcuaa
azota(ll) kucnopomom. Jlumepuzanus okcuaa azota(IV). Asorucras kucioTa u ee cond. HUTputhl kak
OKHUCJIUTEIM M BOCCTAHOBHUTENU. A30THas KucCIOTa — (uU3MUeckue M XUMUYECKHE CBOMCTBA,
nonydeHue. OTHOUIEHME a30THOW KHCIOTHI K METaJJIaM M HeMeTaulaM. 3aBUCHMOCTb NIPOJYKTa
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BOCCTAHOBJICHHS a30THOW KUCJIOTHI OT aKTUBHOCTU METaJlJIa U KOHLUEHTPAIUU KUCIOThL. TepMuueckas
YCTOMYMBOCTH HUTPATOB.

Docgop u ezo coeounenuna. Annorponus dochopa. Xumuueckue cBoiicTBa (ocdopa (peakmuu c
KHCJIOPOAOM, TaJIOTeHAMH, METallaMH, CJIO)KHBIMH BEIICCTBAMHU-OKUCIHUTEISIMA, —IIEIOYaMH).
[Tonyyenne u npumenenue (ocdopa. Pochopusiii anruapua. Oprodochopnas u meradocdopHas
KHCIOTHI M uX conu. KadecTBeHHast peakius Ha oprodocdatsl. Paznoocenue opmoghocgophoi
kucromol. Ilupogocgopnas xucroma u nupogocgamor. @ochunsl. Gochun. Xiopuosr gocgopa.
Oxcuo gpocghopa(lll), pocghopucmasn kucroma u ee conu.

Yenepoo. Annorpomnus yriepoga. CpaBHEHHE CTPOSHHSI M CBOMCTB rpadura u anmasza. Oyiiepe kak
HOBas MOJIEKYJIsIpHast popma yriaepona. I'paden kak MoHocnol rpadura. YriaepoaHble HAHOTPYOKH.
VYrosb. AKTHUBHPOBAHHBIA yrojb. AncopOius. Xumuueckue cpoicTBa yris. Kapoumsl. I'maponus
KapOuga KanmblMs M KapOupa amoMuHus. KapOuasl mepexonHbIX METaJIOB KaK CBEPXIPOUYHBIE
matepuaisl. Okcuapl yriepoga. O0pa3oBaHie YrapHOIO ra3a Ipy HEIOJIHOM CrOpaHUM yIiid. YTolb U
yTapHBIH ra3 Kak BOCCTAHOBUTEM. Peakius yrapHoro rasa ¢ pacruiaBamu mesnodeid. CuaTe3 GpopMHuaToB
U OKCajaToB. YTJIEKHUCIBIM Ta3. YTonbHass KHCIOTa U e conu. IloBeneHnme cpeaHMX M KUCIBIX
KapOOHATOB MPU HarPEBaHUMU.

Kpemnuii. ColicTBa NMpOCTOTrO BEIIECTBA. Peakuuu ¢ XJIOpOM, KHUCIOPOIOM, pacTBOpaMHU HIEIOYECH.
Okcua KpeMHHUS B IPUPOJIE U TeXHUKE. KpeMHueBble KUCIOTHI U X cond. ['maponus cuirkaro. Cuiian
— BOJIOPOJIHOE COEIMHEHNE KPEMHUSL.

bop. Oxcun 6opa. bopras kucnota u ee conu. bypa.

demonctpauuu. 1. ['openue Bomoposa. 2. [lomydenue xiaopa (onsIT B mpodupke). 3. OnbITH ¢ OpOMHOM
BOJIOM. 4. OKHCIIUTENbHBIE CBOMCTBA pACTBOpA TUNIOXJIOpUTa HaTpus. S. [InaBnenue cepol. 6. ['openue
cepsl B Kuciopoae. 7. BzaumoneiictBue xenesa ¢ cepou. 8. ['openue cepoBomoponaa. 9. Ocaxaenue
cynbdumos. 10. CoiicTBa cepaucToro rasa. 11. JleiicTBue KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI Ha
Menb 1 caxaposy. 12. PactBopenue ammuaka B Boje. 13. OcHOBHbBIE CBOICTBA pacTBOpa aMMuaka. 14.
Karanutuueckoe okucienne ammuaka. 15. [lonyuenne okcuaa azora(ll) u ero okucienue Ha BO3IyXe.
16. JletictBue a3oTHOW KuUCIOTHI Ha Menb. 17. T'openue ¢ocdopa B xucnopoxae. 18. Ipesparienue
KpacHoro (ocdopa B Genblii 1 ero cBeueHue B TeMHoTe. 19. Bzaumoneiictsue dpochopHoro aHruapuaa
¢ Bozou. 20. O6pa3iel rpaduTa, anmasa, kpemuus. 21. ['openue yrapHoro raza. 22. Tymenue miaMmeHu
YIJIEKUCIIBIM Ta3oM. 23. Pa3noxkenue Mpamopa.

JlabopaTopubie onbIThl. 1. IlosydyeHue xinopa M u3ydeHue ero cBOMCTB. 2. O3HaKOMIIEHHE CO
CBOMCTBaMH XJIOPCOJEpXKAIUX oTOenuBaTenei. KauecTBeHHas peakius Ha TrajJoreHUJ-UOHBI. 3.
CaoiicTBa OpoMa, ioma W ux coseil. PasnmokeHue mepokcuaa Bomopoaa. OKuCIECHUE HOIAUA-UOHOB
MEPOKCHUIOM BOJIOPO/Ia B KUCTIOM cpefie. 4. 3ydueHune CBOMCTB CEpHOM KUCIIOTHI U €€ conel. 5. 3yuenue
CBOICTB BOJIHOTO pacTBOopa amMmuaka. 6. CBoiicTBa coneit ammonus. KauecrBennas peakius Ha pocdar-
noH. 7. KauecTBeHHas peakiys Ha KapOoHaT-1oH. Pa3noxenue ruapokapOonata Hatpus. 8. VicnibiTanue
pacTBopa CHIIMKaTa HaTpus HHANKATOpOoM. 9. O3HakoMIIeHHE ¢ 00pa3iiaMu IPUPOIHBIX CHIIUKATOB.

IIpakTuyeckas padora Nel. [Tonyuenue Bogopona.
IpakTuyeckas padora Ne 2. [lonyyenue Xa0poBo1opoaa U COISTHON KUCIIOTHI.
IMpakTuyeckas padora Ne 3. [lonyueHne aMmmMuaka U U3y4eHHUE €ro CBOMCTB.

IIpakTnueckas padora Ne4. [TonyyeHue yriekuciaoro rasa.



IIpakTuyeckas padora Ne 5. BeinoiHeHre SKCIIEpUMEHTAIBHBIX 33/1a4 110 TeMe «HemeTamiby.

KonTpoabHas padora Ne 1 o teme «HemeTtamuib».

Tema 2. MeTasuisl

Oowuii 0030p Inemenmosé — memannog. (CBOWCTBA NMPOCTHIX BELIECTB-METAIUIOB. MeTaunueckue
KpUcTajuimueckue pemerkd. CruiaBel. XapakTepucTHKa Hanboiee U3BECTHBIX cIUIaBoB. [lonyuenue u
MPUMCHCHUC MCTAJUIOB.

H]enounvie memannv. O01As XapaKTEPUCTHKA TOATPYIIBI, XapaKTePHBIC PEAKIIUU HATPUS U KaJHsl.
CaoiicTBa 1meno4YHbIX MeTauioB. [lonydyenne menounsix MetamuioB. Cona ¥ KU HATp — BayKHEHIINE
coequHeHus Hatpus. bepunnuii, maznuuii, wienounozemenvuvie memanipl. Marauii U KaiabUui, UX
o0Imiasi xapakTepUCTHKAa Ha OCHOBe moioxeHuss B Ilepmommueckoii cucreme snemento J[. W.
MenneneeBa u crpoeHus atoMoB. [lonmyuenue, ¢pusznyeckue U XUMHUYECKUE CBONCTBA, NPUMEHEHHE
MarHus, Kajablysa U UX cOeIMHEHUH. AMPOTEPHOCTh OKCHA U THApoKcuaa Oepuiius. XKecTKoCTb BOJIbI
U c11oco0bl ee ycrpaneHus. Okpacka IJIaMEHU COJSIMU IIETIOYHbIX U IEJI0YHO3EMEIbHBIX METAIIOB.

Antomunuii. PacnpocTpaHeHHOCTh B MpUpPOJE, PU3nyeckne U XMMHUECKHE CBOWCTBA (OTHOIIECHUE K
KHCJIOPOJly, TaJIOTeHaM, PAacTBOpaM KHCJOT M IIeNIoYeH, aimoMoTepmusi). AMMOTEPHOCTh OKCHIA U
ruapokcuaa amomunus. Conu amomunus. [TonHOe paznokeHue BOJOM CoJiel aTlOMUHHS CO CIa0bIMU
JIBYXOCHOBHBIMH KHCJIOTaMH. AJIFOMUHATHI B TBEPJIOM BHUJE U B pacTBope. [I[puMeHeHHe amroMUHUSA.
Coeodunenus anoMuHUs 8 HUUUX CIMENnEeHIX OKUCIEHUS.

Ono6o u ceuney. Ou3nueckue W XUMHYCCKHE CBOMCTBAa (PEaKIHMHU C KHCIOPOJOM, KHCIOTaMH),
npumenenue. Comu onoBa(ll) u ceunna(ll). CBUHITOBEII aKKyMYIISTOP.

Memannvt no6ounsvix noozpynn. OcoOEHHOCTH CTPOCHHS aTOMOB IEPEXOTHBIX METAJIJIOB.

Xpom. @Dusznueckue CBOWCTBA, XUMHUYECKHE CBOMCTBA (OTHOIICHHE K BOASHOMY Iapy, KUCIOPOIY,
XJIOpY, pacTBopaM KHUCIOT). V3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHUCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M THJIPOKCHJIOB XpOMa C POCTOM CTEIMEHU OKUCIeHHs. AM(DOTEpHBIE CBOWCTBA OKCHIA
u ruapokcuaa xpoma(Ill). Oxucnenue coneit xpoma(Ill) B xpomatsl. B3auMHbIe Iepexopl XpOMaToB U
IUXPOMATOB. XpOMAaThl U TUXPOMAThl KaK OKUCIUTEIH.

Mapzaney. dusndeckue M XUMHUYECKHE CBOWCTBA (OTHOIIEHUE K KHCIOPOIY, XJIOPY, PAacTBOpaM
kuciot). Oxeun mapranma (IV) kak okucnuTens U Kataau3zatop. [lepManranat Kaimsi Kak OKHCITHTEb.
Maneanam (VI) kanus u e2o ceoticmaa.

Kenezo. Haxoxnenue B npupoje. 3HaUEHUE Kelie3a Il OpraHu3ma yejaoBeka. Ou3nyeckue CBOMCTBa
xene3a. CruiaBbl Jkesesa ¢ yriaepoaoM. XUMMUYECKUE CBOMCTRA XkKee3a (B3auMOICHCTBUE C KUCIIOPOIOM,
XJIOpOM, CEpOil, YyIJieMm, KHUCIOTaMH, pacTBopamu coJieil). CpaBHEHHE KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruipokcua xenes3a (11) u ruapoxcuna sxxenesa (I11I). Conu
xene3a (II) u xenesa (III). Metoaer mepeBoga coneit xene3a (II) B conmm xkeneza (III) u obpartHo.
OxucnutensHbie cBoWcTBa coenuHeHuil xkene3a (III) B peakuusx ¢ BOCCTAaHOBHUTENSIMU (HOAHIIOM,
Menbto0). [{lnanuiapie KOMITIEKCHI jkene3a. KauecTBeHHbIe peakiny Ha noHsl xene3a (I11) u (111).

Meos. Haxoxnenne B mpupoje. Pusznueckue M XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C
KHCIIOPOJIOM, XJIOpOM, cepoil, kuciaoramu-okuciaurensimu). Comum memu (II). Measbiii kymnopoc.
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Amvmvuakatel menu (I) u meau (I1). [Tonyuenue oxcuna meau (I) BocCTaHOBIIGHHEM THAPOKCHAA MEIU
(IT) rarox030ii.

Cepeopo. dusnyeckue U XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C CEpOM, XJIOPOM, KHCIOTaMH-
okucautensiMu). OcaxkieHne oKcuaa cepedpa mpu ISUCTBUM IO Ha COJM cepebpa. AMMHAKaThI
cepebpa kak okucnuTenu. KadecTBeHHas peakius Ha HOHBI cepedpa.

3onomo. Ou3nyeckne U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE C XJIOPOM, «IIAPCKOH BOIKOM».
CriocoObl BBIZICJICHHSI 30JI0TA U3 30JI0TOHOCHOM TTOPOJIBI.

Hunk. Ousznyueckne U XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE C TaJIOT€HAMH, KHUCJIOPOJIOM, CEpOH,
pacTBOpaMu KUCIOT U 1enodeit). AMGOTepHOCTh OKCHAA U THIPOKCHIA IIMHKA.

Pmymes. IlpencraBiieHHE O CBOMCTBAX PTYTH U €€ COCMHECHUSX.

Jdemoncrpamun. 1. Komnekumss meramioB. 2. Komnekuus MuHepanoB U pyd. 3. Komnexuus
«Amomunuity. 4. Komnexkuus «Kene3o u ero cmiassl» 5. B3aumoneiictBue HaTpusi ¢ BOAOU. 6.
OkpammBaHue TJIAMEHH COJISIMU IHEJTOYHBIX M IIEJIOYHO3EMETbHBIX METAIUIOB. 7. B3aummoneiictBue
Kanplusl ¢ Bomoil. 8. IlnaBnenme amromMuHusa. 9. B3auMmopeiicTBhe amroMHHUS cO MHiejoubro. 10.
B3anMopeiicTBre Xxpoma ¢ CoNSTHOM KucoTo 6e3 qoctyna Bo3ayxa. 11. Ocaxaenne ruipokcuaa Xxpoma
(IIT) m oxucmeHne ero MepoKCUAOM Bogoposa. 12. BanmHbie mepexoapl XpOMaToOB B AUXPOMATOB. 13.
Paznoxenue nuxpomara ammonus. 14. Amomorepmusd. 15. Ocaxaenue runpokcuaa sxeneza (III) u
OKHCJICHHE ero Ha Bo3nyxe. 16. Beinenenue cepedpa U3 ero coneil AeiicTBHeM MEIH.

JladopaTopublie omnbIThl. 10. OxpammvBaHuEe IUIAMEHH COEAMHEHUSMU IIEJIIOYHBIX MeTayioB. 11.
O3HakoMJIeHHE ¢ MUHEpAJaMUd M BAXKHEUIIMMH COCIMHEHMSIMU ILIEIOYHbIX MeTamioB. 12. CpoiicTBa
COCIMHEHUM IIEeNOYHbIX MeTaioB. 13. OkpalMBaHWe TIUIAMEHH COJSIMU IIEJI0YHO3EMENIbHbBIX
MetasuioB. 14. CpoiicTBa Maraus u ero coequHeHuit. 15. CoiicTBa coenunennit kanbuus. 16.2KecTkocTh
Boabl. 17. B3aumopeicTBue amiOMHHHS C KACIOTaMu U Ienodamu. 18. AmdorepHble CBOiCTBa
ruapokcuaa amoMunus. 19. Ceoticmea onosa, ceunya u ux coeounenuti. 20. CBOHCTBa COJIEH XpoMma.
21. CpoiicTBa Maprasiia u ero coeguHenuii. 22. M3yuenne munepasnos xkene3a. 23. CBoOCTBa xenesa.
KauectBennsie peakiinu Ha HOHBI Jkene3a. [lomydaenne okcuna meau(l). 24. ColicTBa Meu, €€ CILTaBOB
" coenuHeHui. 25. CBolicTBa IMHKA U €0 COSIUHEHNN.

IIpakTuyeckasi padora Ne6. [TomydueHne roppkoii coyii (CEMUBOTHOTO CyJib(aTa MarHusi).
IMpakTuyeckas padora Ne 7. [lonyueHre aroMOKaIMEBbIX KBACIIOB.

IIpakTnyeckas padora Ne8. BrinonHeHNe SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «MeTasibl IIaBHBIX
MOATPYIII».

IIpakTnueckas padora Ne9. [lonyyenne MeqHOTo Kynopoca.
IIpakTnueckas padora Nel0. [TosydyeHue xene3HOro Kynopoca.

IIpakTuyeckass padora Ne 11. BrinosHeHHE 3KCHEPUMEHTANBHBIX 3a7ad MO Teme «MeTaibl
MOOOYHBIX MOATPYIII.

KonTpoabHas padora Ne 2 o teMe «MeTaiby.

Tema 3. Ctpoenue atroma. XumMuieckas CBs3b
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Cmpoenue amoma. Hyxmunsl. M3otonbl. Tubl paguoakTUBHOrO pacnana. TepMosiAepHBIl CUHTE3.
[Tonydyenne HOBBIX 3yeMeHTOB. SlnepHbie peakuuu. CTpoeHHE SJIEKTPOHHBIX O00O0JIOUEK aTOMOB.
[IpencraBnenne o KBaHTOBOM MexaHuke. KBaHToBble umcia. AToMHBIE opbutanu. Pammyc aroma.
DNEeKTPOOTPULIATETLHOCTb.

Xumuueckas ceazv. Bunpl xumuueckoil cBsi3u. KoBaieHTHas CBA3b U €€ XapaKTEPUCTUKH (AJIMHA CBA3H,
MOJIIPHOCTD, MOJISIPU3YEMOCTh, KPaTHOCTh CBsI3M). VloHHas cBs13b. MeTamnnueckas cBA3b.

Cmpoenue meepovix men. Kpuctammmueckne u amopdHbie Tema. TUITBI KPUCTATUTMUECKUX PEIIETOK
METAJUIOB U HOHHBIX COEMHEHUN. MEXKMOJIEKYIIIpHbIE B3aUMOIECUCTBHS. BogopoaHast CBA3b.

Hemoncrpaumu. 1. Kpucrammmueckue pemerku. 2. Moaenn MoJIeKyII.

Tema 4. OcHOBHBbIE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKUX PeaKIM i

Tennoeou r¢ghhekm xumuueckoit peakyuu. IHIOTEPMUUECKUE U FKIOTEPMHUUECKUE PEAKLIMU. 3aKOH
I'ecca. Temnora oOpa3zoBanmsi BemiecTBa. DHeprusi cBs3u. [lonsatue o0 »HTambmuu. I[lonsitne 00
sHTporuH. BTOpoil 3akoH TepMoAWMHAMUKH. DHeprusi ['mb0ca W KpUTEpUU CaMOMPOU3BOJIBHOCTH
XUMHYECKON PEaKIIuu.

Crkopocmb XxXumuuyeckux peaxkyuil ¥ €€ 3aBUCUMOCTb OT MPHUPOJbI PEarupyrouux BeEIIeCTB,
KOHIIEHTPALlMd pEeareHTOB, TeMIlepaTypbl, HaJIM4YWs KaTalu3aropa, IUIOU[AAW TOBEPXHOCTH
pearupyromux BemecTB. 3akoH aedcTByromux macc. I[Ipasuno Baut-I'odda. Tlonstue o6 sHeprum
aKTUBAIMU U 00 SHEepreTHdeckoM mpoduie peakiuu. ['OMOreHHBIN U reTeporeHHbIN KaTtanus. [Ipumepbl
KaTAJIUTHUYCCKUX MPOHCCCOB B TCXHUKC H B JKUBBIX OpPraHU3Max. q)epMeHTI:I KaK GI/IOJIOFI/I‘IGCKI/IG
KaTaanu3aTophl.

Oopamumoste peakyuu. Xumuyeckoe paBHoBecue. [Ipunmun Jle [llarense. KoHncTanTa paBHOBecHS.
PaBHoBecue B pactBopax. Koncrantsl guccouumanuu. Pacder pH pacTBOpOB CHIIBHBIX KHCIOT U
menoyent. [lpouszsedenue pacmeopumocmu.

Pso axkmuenocmu memannoe. Ilonstne o CTaHAAPTHOM JJICKTPOAHOM IIOTCHIHAJICE U
BHGKTpOI[BH)I(yH_[efI CHUJIC pPCaKIUHu. XHUMHUYECKHEe MCTOYHHKHA TOKa: TalbBAaHMYSCKHUE OJICMCHTHI,
AKKYMYJISATOPBI U TOIIJIMBHBIC 3JICMCHTHI. 9JI€KTp0HI/13 paciiiaBOB U BOAHBIX PaCTBOPOB 3JICKTPOJIMTOB.
3axonwi SJIeKmpoJjiusa.

JeMoHcTpanmum. 1. DK30TepMUYECKHE W SHIOTEPMHUYECKHE XMMHMUYECKHE peakuuu. 2. TerioBble
SBJIGHUSI IIPM PAaCTBOPEHHUU CEPHOM KHUCIOTHI M aMMHMAYHOM CEMUTpbl. 3. 3aBHCHUMOCTb CKOPOCTH
peakuuyu OT MNPUPOJbl BELIECTB HA IPUMEpPE B3aUMOJCIHCTBUS PACTBOPOB PA3IUYHBIX KHCIIOT
OJIMHAKOBOI KOHLIEHTPALUU ¢ OJMHAKOBBIMM KyCOUKaMHM (IpaHyJlaMH) LIMHKA U OINHAKOBBIX KYCOUKOB
pPa3HBIX METAJJIOB (MarHus, IMHKA, JKeJie3a) C PacTBOPOM COJITHOW KHUCIOTHL. 4. B3aumopeicTBue
pPacTBOpPOB CEpPHOM KHCIOTHI C pacTBOpaMU THUOCYJIb(paTa HATPUS PA3IUYHOW KOHILICHTpALUMH U
TeMreparypsl. 5. Pa3noxeHue nepokcuaa BOJOpOAa C MOMOIIbI0 HEOPraHUYECKUX KaTaau3aTOpPOB U
MIPUPOJHBIX 00BEKTOB, COACPKAIINUX KaTanasy.

JlaGopaTropHbie onbIThl. DAKTOPHI, BIUAIONIME HA B3aUMOACHCTBUE METAJJIa C PACTBOPAMH KHCJIOT.
CMmenieHre XMMUYECKOTO pPaBHOBECUS MPU YBEIWYEHUHM KOHIEHTPALMU PEareHTOB M MPOIYKTOB.26.
Karanutuueckoe pasnoskeHue nepokcuia Bogopoia

19



IpakTuyeckas padora Nel2. CKOpoCcTb XUMUYECKOW PEAKIIUH.
IMpakTuyeckas padora Nel3d. Xumuueckoe paBHOBECHE.

Kounrtpoabsnas padora Ne3. TeopeTrueckue 0CHOBbI XUMUHU.

Tema 5. Xumnueckas TEXHOIOT U

Ocnoenbvie npunyunsvt xumuueckou mexnonouu. Ilpouseoocmeo cepuoii Kuciomsvl KOHTAKTHBIM
cioco6oM. Xumusm npouecca. Cbipbe JUIsl TPOU3BOJICTBA CEPHOI KHCIOTHL. TexHomornyeckas cxema
Ipolecca, MpoLecchl U almnaparsl.

Ilpouzeoocmeo ammuaka. XvumusMm npouecca. OnpeneneHne ONTUMAIbHBIX YCIOBHM NPOBENECHUS
peakuyu. [IpuHIMI DUPKYIALIUU U €ro pealn3anus B TEXHOJIOTHYECKOM CXeME.

Memannypeusa. Yepnas meramnyprus. JIoMeHHBIH mporiecc (ChIphe, YCTPOMCTBO JIOMEHHOW TEYH,
XUMU3M nporecca). [[pou3BoACcTBO cTaau B KUCIOPOJHOM KOHBEPTEPE U B AJIEKTPONEHAX.

Opzanuueckuii cunme3. Cunme3svl Ha 0OCHO8e cunme3-2aza. IIpon3BoACcTBO MeTaHOIA.
DKOJIOTHSI ¥ Po0OJIeMa OXpaHbl OKPYXKAIOIIEH Cpeibl. 3eJIeHast XUMHUS.

JdemoncTpamun. 1. Cpippe 11 NPOU3BOJACTBA CEPHOW KHUCIOTBHL. 2. Mojenb KHIISIIEro CIIOs.
3.Kene3nas pyna. 4. O6pasiibl CIUIaBOB JKeJe3a.

Tema 6. Xumus B ObITY H Ha cJ1yk0e 001mecTBa

Xumus numd. JKupel, Oenku, yriieBoibl, BHTaMHUHBI. [lumieBble M00aBKHM, WX KiaccuuKaIus.
3anpernieHHbIe U pa3pelieHHbIe THINeBbie 100aBKku. JlekapcTBeHHBIE cpencTBa. Kpacku v MUTMEHTHI.
[Tpunnunsl okpamuBaHus TKaHed. Xumusi B crpoutenbeTBe. Llement, 6eroH. CTeKno M KepamuKa.
TpanuuuoHHBIE U COBPEMEHHbIE KepaMuuyeckue maTepuaiibl. CBepXIpoBodias kepamMuka. beitoBas
xumust. OTOenuBarIIMe CpencTBa. XUMHUS B CEIBLCKOM XO3SMCTBE. MHCEKTHIUIBI M TIECTUITUIBI.
CpenctBa 3amuThl pacteHuil. PememieHTsl. OCOOCHHOCTH COBPEMEHHOW HayKd. MeToq0JIoTHs
HAy4YyHOTO0 HccaenoBanus. Ilpogeccus xumuka. Mamemamuueckas xumus.

[Touck xumuuecko nadopmaruu. Paboma c 6azamu OaHHbBIX.

Jemoncrpanuu. 1. Ilumessie kpacurenu. 2. Kpamenwe Ttkaneid. 3. OrOenuBaHue TKaHeu. 4.
Kepamunueckue marepuansl. 5. [[BetHbie cTekina. 6. Komnekuus «TOmmBo u €ro BUAbD.

JlaGopaTopHble ONbITHL. 27. 3HAKOMCTBO C MOIOIIUMHU CPEACTBAMU. 3HAKOMCTBO C OTOCTMBAIOITIMH
cpeactBamu. 28. Kiten. 29. 3HakOMCTBO C MUHEPAIbHBIMH YIOOPEHUSMU M U3YUYE€HUE UX CBOMCTB.

KonTpoabnas padora Ne 4. Mtoroast KOHTpoJsibHas paboTa.

. Jlureparypa, DOP u cpencta oOyueHus

Y4uebHo-MeTOAMUYECKOE 0OecnieueHHe 00pa30BaTeJIbHOI0 MpoLecca
Y4eOHO-MeTOAUYECKUIT KOMILJIEKC
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N —

9]

—

9.

10.
11.
12.

Epemun B. B., Ky3smenko H. E., [Ipo3nos A. A., Jlyaun B. B. Xumus. 11 kmace. — M.: Ipoda, 2019.
Epemun B. B. Xumusa. 10-11 xn. Meroauueckoe mocodue / B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpoznos, B.B. JIyaun. — M.: [Ipoda, 2017.

. Xumus. 10-11 kmacesl: pabouas nporpamma K junud YMK B. B. JlyHuna: yuyeOHO-METOIHUECKOE

nocobue / B. B. Epemun, A. A. JIpo3nos, 3. 0. Kepumos. — M.: [Ipoda, 2017.

Ky3pmenko H. E., Epemun B. B. 2500 3agau o xumuu ¢ pemenusmu. — M.: Onukc, 2006.
[IpumepHbie mporpamMmbl 1o y4eOHBIM mnpeameraM. Xumus 10-11 kmaccel. CtaHmapThl BTOPOTO
nokosienusi. — M.: [Ipocsemienue, 2010.

JlonoJHUTeIbHAA JIUTEPaTypa

I'muaka H.JL. O6mas xumust: yaebHnoe nmocodue / H.JI. I'munka. — U3a. crep. — M.: KuoPyc, 2016.
I'muuka H. JI., Pabunosuy B. A., Pyouna X. M. 3agauu u ynpaxkaeHus mo oomieit xumun. — 2002.
HOposckas M.A, Kypkun A.B. OcHoBsl oprannuyeckoid xumun M.: BUHOM. Jlabopatopust 3HaHMIA,
2010.

Peyros O.A., Kypu AJL., byrun K.JI. Oprannueckas xumus B 4-x yactsax. M.: bunowm. JlaGoparopus
3Hauwui, 2007

3aiines, O. C. Xumus. YueOnuk / O.C. 3aiines. - M.: FOpaiit, 2015.

[Ty3akoB, C. A. COopHUK 3a7a4 1 yIIpakKHEHHH 110 001mei xumun. Ydyebnoe nmocodue / C.A. [1y3akos,
B.A. [Tonikos, A.A. ®ununmnosa. - M.: FOpaiit, 2016.

AxmeroB, H.C. O6mas u Heopranudeckas xumus: Yueonuk / H.C. Axmeros. - CII6.: Jlans, 2014.
lapmmn, A.IT. OOmias u HeopraHUYecKast XUMUS B CXeMaX, pUCYHKAX, TaOIHUIIax, XUMAYECKUX
peaknusax: Yueonoe nocooue / A.IL. I'apmmn. - CII6.: [Tutep, 2013.

I'muaka, H.JI. O6mas xumus: Yyebnoe mocodbue / H.JI. I'munka. - M.: KaoPyc, 2013.

. Xomuenko, M.I". O6mas xumus. / U.I". Xomuenko. - M.: HoBas Bomnna, 2014.

HNHuTepHer — pecypcebl
http://school-collection.edu.ru - Equnaast koJutekius udpoBbIX 00pa30oBaTeIbHBIX PECYPCOB

http://www.krugosvet.ru/cMenu/23.00.htm - Dunuknoneaus “Kpyrocser”. Xumus. Hayuno-
MOMYJISIPHBIE MyOTUKAIUN

http://www.n-t.org/ri/ps - IlomynsipHast OMOJIMOTEKa XUMUYECKHUX FJICMEHTOB
HcTopust oTKpbITHS, (pU3HUECKHE CBONCTBA SJIEMEHTOB
alhimik.ru-"Anxumux". Coetsl abutypueHty. Yuurenato Xumun. CripaBOuHUK

https://chemistry.ru/ - OTKpBITBIA y4eOHUK. XUMHUSI.

chem.msu.su -"DnekTpoHHast OudIMOTEKA IO XUMHUHN"

hemi.nsu.ru "OcHOBBI XUMHH" - DJIECKTPOHHBIA YICOHHUK.
http://school-sector.relarn.ru/nsm/ - sxypHan «XUMHUS U KU3HbY

http://www.chemnet.ru — Unpopmannonnas xumndeckas cetb MI'Y um. M.B.JlomoHnocoBa
http://www.chem.msu.su/rus/olimp/ - llIkobHBIE OTUMITHA/IBI IO XUMUU
http://rsr-olymp.ru/ - Poccuiickuii COBET OIMMMIMNAJ IIKOJIbHUKOB

http://www.rosolymp.ru/ - Bcepoccuiickast oTMMITHA 12 NTKOJILHUKOB

OcHaeHue y4e0HOr0 nmpoiecca
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[IpoBenenue 11abOpPaTOPHBIX M MPAKTUYECKUX PAOOT OCYIIECTBISETCS C HCIOIh30BAHHEM
MaTepUaIbHO-TEXHUUECKUX pecypcoB XUMHUKO-aHaJTUTHYECKON naboparopuu DKkoJoro-
Ounosornueckoro neHTpa «KpecToBCKuii 0OCTPOBY.

HatypanbHble 00beKTbl, KOJJIEKINH

MUHEPAJIOB U TOPHBIX MOPOJI;
MeTanioB u CILUIABOB;
MuHepaibHBIX YI0OpEHHUI;
[Inactmacce, kay4ykoB, BOJIOKOH.

XuMHYecKHe peaKTUBBI 1 MATEPUAJIbI:
Haubonee yacTo ucnonb3zyembie:

[IpocTeie BewecTBa: Meab, HATPUM, KaJIbLUIA, MATHUM, JKEJI€30, LIUHK;

okcuasl: meau (II), kanpums, sxenesa (I11), maraus;

KHUCJIOTBI: CEpHasi, COJIsIHAs!, a30THAs;

OCHOBAHMS - THAPOKCHUbI: HATPUS, KAIbIUsA, 25%-HbIi BOJHBIA PACTBOP aMMHAKa;

conu: xjopuasl Hatpust, meau (I1), amomunmus, sxenesa (I11); HuTpaTe kanus, HaTpus, cepedpa;
cynsdatel Meau (II), xxenesa (1), sxenesa (11I), ammoHus; noau Kamvsi, OpOMUI HATPUS;
OpraHUYEeCKHEe COeTUHEHUS: ITAHOJ, YKCYCHAsl KUCI0Ta, METUIIOBBIN OpaHKeBbId, peHoIpTaNeHH,
JIAKMYC.

XumMuveckas JadopaTopHasi Hocyaa, annaparbl 1 NPUOOPHI:

[TpuGopsl a7t paboTHI € Ta3aMu;

anmnapatsl U IPUOOPHI 715 OMBITOB C TBEPABIMHU, )KUIKIUMH BEIIECTBAMU;

M3MEPUTENbHBIE MPUOOPHI U PUCIIOCOOICHUS ISl BEITIOJTHEHUS OIBITOB;

CTEKJISIHHAS U [JIaCTMAcCOBasi MOCy/1a U MPUCIIOCOOICHUS sl IPOBEICHUS OTIBITOB.

Mopenn:

HaGops1 Mmonieneii aToMOB JIJ1s1 COCTaBJICHHS IIAPOCTEPIKHEBBIX MOJICNICH MOJICKYIT,
Kpucrannuueckue pemerku coyen.

Y4eOHble MOCOOMS HA IEYATHOI OCHOBE:

[Tepuonnueckas cucrema xumMmudeckux 3aeMenToB J[.M.MeHnaeneena;

Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBaHHH COJIEH;

DJIEKTPOXUMHUYECKUH PsiJ HANIPSYKEHUI METaJIJIOB;

AJTOPUTMBI 110 XapaKTEPUCTUKE XUMHUECKHUX AJIEMEHTOB, XUMHUUECKHUX PEaKIU, pelIeHUIO 3a/1ay;
Jlunaktuueckrue MaTepuaibl: paboure TeTpaju Ha eYaTHON OCHOBE, MHCTPYKLIUU, KapTOUKHU C
3aaHUSMHU, TaOIUIIEI.

JKpPaHHO-3BYKOBbBIE CPeACTBA 00y4YeHMS:

Kommnbrorep

MynpTUMEIUATIPOEKTOP
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24
25
26

Tema ypoka
Knaccudumkaumusa npocTbixX BelecTs. Bogopos,

MpakTnyeckas pabota Ne1.MNonyyeHune
Bogopoaa
["anoreHbl

Xnop
KucnopopaHble coegnHeHus xnopa
Xnoposogopogd. ConsiHas kucnota

MpakTnyeckas pabota Ne 2. Mony4yeHne
XMOpOBOAOPOAA M COMSIHON KUCTOTbI
dTOp, 6pOM, Moa 1 UX CoeaUHEHUS

XanbKoreHsol

O30H — annoTponHas moandukaums
Kucropoga
Mepokcna Bogopoaa 1 ero Npon3BoAHble

Cepa

CepoBogopoa. Cynbcuabl. CepHUCTLIN ras
CepHbIll aHrMapua 1 cepHas kucnorta
PeweHune 3agay v BbiNoOMHEHWE yrpaXHEHWI

OnemeHTbl NOArpynnbl asota
AsoTt
AMMMAK 1 CONMU aMMOHUSA

MpakTtnyeckas pabota Ne 3. Mony4yeHne
aMMuaka U n3y4yeHvie ero CBOMCTB
Okcuabl a3oTa

A30THasg kucnora un ee conu

doccop

docdopHbIn aHrimapuag n pocopHbie KUCNOThI

Yrnepog. CoeanHeHus yrnepoaa

MpakTnyeckas pabota Ne 4. Mony4yeHne
yrnek1cnoro rasa
KpemHuii. CoeanHeHnss KpemHust

domalwHee 3agaHune

§1
§ 1, otyer

§2
§3
§4
§5

§ 5, otyer

§6
§7
§8

§9
§10
§11,8§12

§13
§ 1 - 13 noBTOPEHME, KOHCMEKT

§14
§ 15
§16
§ 16, otuert

§17
§18

§19
§ 20

§21,§22
§ 21, otyer

§23,824

[arta nposeaeHus

(nnaHupyemas)
ceHTabpb

CeHTAbpL

ceHTabpb
CEeHTAGPDL
ceHTabpb
CEeHTAGPDL
ceHTabpb

CEeHTAGPDL
ceHTabpb
CEeHTAGPDL

ceHTabpb
CEeHTAGPDL
OKTABpb
OKTA6pPb
OKTABpPb

OKTA6pPb
OKTAGpPb
OKTA6pb
OKTABpPb

OKTA6pb
OKTAGpPb
OKTA6pb
OKTABpPb

OKTAGPb
HOAGPb

HOsA6pb

Bupabl KoOHTpONA
PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke

MpoBepoyHas paboTa

PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

CamocToATenbHanA pabota

Pabota Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

MpoBepoyHasn paboTa

PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke



27

28

29

30
31

32

33
34

35

36
37

38

39
40

41

42

43

44

45
46
47
48

MpakTnyeckas pabota Ne 5. BbinonHeHne
3KCNepuUMeHTanbHbIX 3agay no Teme
«HemeTannbi»

O6o6uatoee NOBTOPEHNE MO TEME
«HemeTtannbi»

KoHTponbHasi paboTta Ne 1 no Teme
«HemeTtannbi»

CeoncTtBa 1 MeToabl NONyYeHUs MeTansnoB

Cnnasbl
Obwas xapakTepucTuka LWenoYvHbIX MeTannoB

Hatpuin n kanui
CoeaunHeHnsa HaTpus 1 Kanus

O6Lasn xapakTepuCcTUKa 3NEMEHTOB rM1aBHOMN
nogrpynnsl Il rpynnel
MarHum n ero coeanHeHus

Kanbuui n ero coeguHeHns
YKecTKoCTb BOAbI M CNOCODbLI €€ YCTpaHEeHUs

ANOMUHUIA — XUMUYECKUIA IFIEMEHT U NPOCTOoe
BELLLEeCTBO
CoeaunHeHus antoMnHms

MpakTnyeckas pabota Ne 6. MonyyeHne ropbkom

conu (CeMMBOAHOro cyrnbdara MarHus).
MpakTnyeckas pabota Ne 7. Mony4yeHne
anioMoKanueBbIX KBacL0B

PeuweHne 3agay 1 BbINOMHEHME ynpa>KHeH|/||7|

MpakTnyeckas pabota Ne 8. BbinonHeHne
aKCnepuMeHTanbHbIX 3agay no teme «MeTannsl
rnaBHbIX MOATPYNMn»

O6was XapakTepuctmka nepexogHblx mMeTanioB

XpoMm. CoeanHeHnss xpoma

MapraHeL

>Keneso. YKeneso - npocToe BeLecTBo
CoeavHeHus xenesa

§ 14 - 24 noBTOpEHNE, OTHYET  HOABPL

§ 14 - 24 noBTOpEHNE, KOHCNEKT Hoa6PL

§ 14 - 24 noBTOpEHNE, KOHCNEKT oa6PbL

§26 HoA6pb
§ 27 HOA6pb
§28 HoA6pb
§29 HOA6pPb
§30 HoA6pb
§ 31 HOA6pPb
§32 HoA6pb
§33 AeKkabpb
§34 AeKkabpb
§35 AeKkabpb
§36 AeKkabpb

§ 32-36 noBTOpEHME, OTHET nekabpb

§ 26-31 noBTOpPEHMe, KOHCNEKT  nekabpb

§ 26-31 noBTOpEHME, OTHET nekabpb
§38 AeKabpb
§ 39, 8§40 AeKabpb
§ 41 AeKabpb
§42,8§43 AeKabpb

§ 44 AeKkabpb

PaboTa Ha ypoke

PaboTa Ha ypoke
KoHTponbHas paboTta

PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

Pabota Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

CamocToATenbHana pabota

PaboTa Ha ypoke
Pabota Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
MpoBepoyHas paboTa



49

50

51
52
53

54

55

56

57

58
59
60
61

62

63
64
65

66
67

68
69
70

71
72

Menb

MpakTnyeckas pabota Ne 9. Mony4yeHne
mefHoro Kynopoca. Mpaktuyeckas pabota Ne
10. MNony4yeHue xenesHoro Kynopoca

Cepebpo

3onoTto

LinHk

PelueHne 3agay v BbIMOIHEHME YNPpaXXHEHUI

MpakTnyeckas pabota Ne 11. BeinonHeHune
aKcnepuMeHTanbHbIX 3agay no teme «Metannsl
NoBOoYHbIX NOArpynn»

O6o6LatoLlee NOBTOpPEHWE MO TEME
«MeTannsi»

KoHTpornbHasa pabota Ne 2 no teme «MeTtannbi»

Anpo atoma. AgepHble peakuun
ONeKTPOHHbIE KOHUIypaLmm aToMoB
ONeKTPOHHbIE KOHbUrypaLuum aToMoB
KoBaneHTHas CBA3b M CTPOEHWE MOSEKyYn
NoHHas cBs3b. CTpoeHne NOHHBIX KPUCTamnoB

MeTannuyeckas cBs3b. Kpuctannuyeckme
peLueTkn MeTanmnos

MexmMonekynsipHble B3anMoaencTBust
O6o6uwatoee noBTopeHne no teme «CTpoeHne
BeLlecTBa»

Tennosble aEKTb XUMUYECKUX peaKLmi

3akoH Necca

OHTponus. BTopon 3akoH TepMoaUHaMUKA
OHeprus M'bbca

Pelwlenne 3agay

CKOpOCTb XMMUYECKON peakumn. 3akoH
AEeNCTBYIOLLMX Macc

3aBUCKMOCTb CKOPOCTU peakLmmn oT
Temneparypsl

KaTtanus. Katanusatopsbl

§ 45
§ 42-45 nosTopeHue, OTYETHI

§ 46
§ 47
§ 48
§ 38-48 noBTOpEHME ,KOHCMEKT

§ 38-48 nosTOpeHue, oTYETHI

§ 26-48 nosTOpEHME, KOHCMEKT
§ 26-48 noBTOpPEHUE, KOHCMEKT

§ 50
§ 51
§ 52
§ 53
§ 54

§ 55

§ 56
§ 50-56 noBTOpPEHME

§ 57
§ 58
§ 59, § 60

§ 57-60 noBTOpPEHME, KOHCMEKT
§ 61

§ 62

§ 63

AHBapPb
AHBapPb

AHBapPb
AHBapPb
AHBapPb
AHBapPb

AHBapPb

AHBapPb
AHBapPb

despanb
deBpanb
despanb
deBpanb
despanb

deBpanb

despanb
deBpanb

despanb
deBpanb
despanb

deBpanb
MapT

mapT

MapT

PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

KoHTposbHas paboTa

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

Pabota Ha ypoke

PaboTa Ha ypoke
Pabota Ha ypoke

MpoBepoyHas paboTa

PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

CamocToATenbHanA pabora



73

74

75
76
77
78
79

80

81

82
83
84
85
86

87

88
89

90

91

92

93

94

MpakTnyeckas pabota Ne 12. CkopocTb
XMMUYECKOIN peakumm

Xumunyeckoe paBHoBecue. KoHcTaHTa
paBHoBecus MpuHumn Jle WaTenbe
MoHHoe npounsseneHune Boabl. BooopoaHbin
nokasaTterb

XuMun4yeckoe paBHOBECKE B pacTBopax
MpakTnyeckas pabota Ne 13. Xumnuyeckoe
paBHOBecCHE

XUMUYecKne UCTOYHMKM Toka. DNeKTponus
O6o6uatoee NOBTOPEHNE MO TEME
«TeopeTnyeckne OCHOBbI XUMUU»
KoHTponbHasi pabota Ne 3 no Teme
«TeopeTnyeckne OCHOBbI XUMUW»
Hay4Hble NpuHUMNbBI OpraHM3aumMm XMMMYeCckoro
npou3BoAcTBa

Mpoun3BoacTBO CEpHOM KUCTOThI

MpounssoacTeo ammumnaka
Mpoun3BoacTBO YyryHa

MpounssoacTeo cTtanu

[MpOMBILLNEHHbIN OpraHUYeCcKUIn CUHTE3

XvMUyeckoe 3arpsisHeHNe OKpyXatoLel cpebl.

«3eneHasa» xumus

Xumusa num

JlekapcTBeHHbIE cpeacTea

KocmeTuueckne u napdromepHble cpeacTea.
BbiToBas xmmus

MurmeHTbI 1 Kpacku. MpakTnyeckan pabota Ne
14. KpaweHue TkaHen

Xumusi B cTpouTensbCTBE. XMMNUS B CENbCKOM

xo3sancTee. MpakTnyeckas pabota Ne 15.
OnpepeneHne MyHeparnbHbIX yoobpeHuii

KoHTpornbHasa pabota Ne 4. Utoroeas
KOHTpornbHasi paboTa

HeopraHuyeckue matepuansl

§ 61-63 noBTOpPEHME, OTYETHI
§64,§65
§ 66

§ 67
§ 64-67 noBTOPEHME, OTYETHI

§ 68
§ 57-68 noBTOpPEHME, KOHCMEKT

§ 57-68 noBTOpEHME, KOHCNEKT
§ 69

§ 70
§ 71
§72
§73
§74
§75

§76
§77
§78,§79

§ 80

§81,§82

[NoBTOpeHMe Nno matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

§ 83

mapT

MapT

mapT

MapT
mapT

MapT
anpenb

anpenb

anpenb

anpenb
anpenb
anpenb
anpenb
anpenb
anpenb

anpenb
anpenb
anpenb

man

man

PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke
KoHTponbHas paboTa

PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke
Pabota Ha ypoke
PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

Pabota Ha ypoke
KoHTponbHas paboTa

PaboTa Ha ypoke



95

96

97

98

99

100

101

102

OCcoBEeHHOCTN COBPEMEHHON HAYKM.
MeTogonorus Hay4YHOro uccrnefoBaHusl.
VICTOYHMKN XMMMNYECKON MHGopMaunm
O6o6uwatoee NnoBTOpeHUe 3a Kypc 11 knacca

MoBTOpEHUE N 0606LLEHNE 3HAHMN

MoBTOpEHUE N 0606LLEHNE 3HAHUN

MoBTOpEHUE N 0606LLEHNE 3HAHMN

MoBTOpPEHUE N 0606LLEHNE 3HAHMN

MoBTOpEHUE N 0606LLEHNE 3HAHMN

MoBTOpEHUE N 0606LLEHNE 3HAHUN

§ 84-86

[NoBTOpeHMe No matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

[NoBTOpeHMe No matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

[NoBTOpeHMe No matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

[NoBTOpeHMe Nno matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

[MoBTOpeHMe Nno matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

[NoBTOpeHMe Nno matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

[MoBTOpeHMe Nno matepuanam
yLIe6HI/1Ka N KOHCMEeKTa

PaboTa

PaboTa

PaboTa

PaboTa

PaboTa

PaboTa

PaboTa

PaboTa

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypokKe

Ha ypokKe

Ha ypoke

Ha ypoke

Ha ypoke
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