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cpeanee obuiee obpazosanre 10 - 11 kiacch

2022-2023 y4e6Hbiit rox



IHosicHuTeILHASA 3aIIUCKA

Paboyas mporpamMma mo XMMHH Ha ypOBEHb cpenHero obuiero odpasoBanus s 10-11 kmaccos
KJacca pa3paboTaHa Ha OCHOBE:

(deneparbHOTO  TOCYJapCTBEHHOTO  00pa30BaTeNbHOTO  CTAaHAApTa  CPEJHEro  OOIIero
obOpazoBanus» (nmpukaz MwunoOpHayku Poccum ot 17.05.2012 No 413 «OO0 yTBepKIACHHH U
BBEJICHUH B JCHCTBUE (enepatbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO — CTaHIapTa
cpeanero o0miero oopa3oBaHus);

VYMK:

-yaebonuk O.C.I'abpuenss, N.I'. Octpoymos, C.A.Cnagko Xumusi. ba3oserii yposens. 10 kiacc.
Mockga. [Tpoceemenne. 2020 .
-yueOHuk O.C.I'abpuensn, U.I'. Octpoymos, C.A.CriagkoB Xumus. bazosslii ypoBens. 11 kiacc.
Mockga. [Tpocemenne. 2021 .

- 'abpuensu O. C. Meroanueckoe mocodue s yaurens. Xumust. 10—11 k. «JIpoda».2020r
-10 x1.: Aumaktryaeckue MaTepuansl o xumun. — M.: brimk moroc, 2021.

-11 xi.: lumaktuaeckue Marepuaitsl mo xumun. — M.: brmk mrroc, 2020.

- I'abpuensu O. C., bepeskun [1L.H. «Xumus. KoutponsHbie u npoBepoyHbie padboTs» 8-11
kiaccel. [Tpocsemnienne .2020

DKpaHHO-3BYKOBBIE ITOCOOMUS:

1. Ypoxu xumuu Kupumra u Medonaus . 8-9 kmacchl.

2. Ypoxu xumuu Kupumra u Medoaus . 10-11 kmacchr.

3. «lIKOJIbHBIN XUMUYECKUN IKCIIEPUMEHT ». A30T U ocdop.
4. «Ypoxu xumumn». 10-11 kimacce. UzmarenscTBo «I'm00yCe».

Texauueckue cpencta o0ydenus (cpencrtsa MKT) —  koJutekius Mpe3eHTaIui 1mo
HEOPraHUYECKOM, OPTaHUYECKON M OOIIeH XUMUH.

[udposeie obpazoBarenbHbie pecypcbl — kKosutekius [IOP no xumumn.

Y4eOHO-TTpakTUUeCKOe U yueOHO-1ab0paTopHOE 000PYyIOBAHHME:
Ha0Op MPOOUPOK, KOJIO, ITATHBOB, CIIMPTOBOK; HAOOP PEAKTHBOB MO HEOPraHHMUYECKOW U
OpPraHU4eCcKOi XHUMHUU.

. Undopmanumonnsie cpeactsa (MuTepuer-pecypc).

1. www. edu.ru - "Poccuiickoe o0pazoBanue" denepanbHbIil MOPTAL.

2. www.school.edu - "Poccuiickuii 061eo6pa3oBaTenbHbIii mopran’.

3. www.school-collection.edu.ru/ Enunas komutekuus udpoBbIX 00pa30BaTelIbHBIX PECYpPCOB
4. JToxyMeHTalHsl, paboune MaTepHabl T YUUTESI XUMUAH WWW.it-N.ru «CeTb TBOPUECKHUX
YUUTEIIEH»

6. OTKpBITHII KIacc ceTeBbie 00pa3oBaTenbHbIe coobIecTBa WWW.openclass.ru

7 www.festival.1september.ru ®ectuBans negarornyeckux uaei "OTKPBITHINA ypoK"

8 Untepuet-pecypc «EnnHast Konekus qudpoBeIX 00pa30BaTeIbHBIX PECYPCOBY. —
http://school-collection.edu.ru

9 UnrepHet-pecypc «becmnarusie Buaeoypoku» -http://InternetUrok.ru/ru/besplatn

- LIETIEBOT0 pa3fesia OCHOBHOW 00pa30BaTEeNbHON MPOrpaMMBI CPEAHETo 00IIero oOpa3oBaHUS
MBOY Emm3zaseropckoit COILI;
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-IPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MNPOTPaMMBbl CpPEIAHEro OOIIero 0Opa3oBaHMSI
(omobOpena QenepanbHbIM y4eOHO-METOAMYECKUM OOBEAMHEHHEM M0 00IIeMy 0Opa3oBaHMIO,
npoTtokou 3acenanust ot 28.07.2016, nporokos Ne 2/16-3);

- MPUMEPHON MPOTPAMMBI TI0 XUMUH CPEIHEro 00IIero 00pa3oBaHusI C HCIOIH30BAHUEM
aBTopckoi mporpammsel O.C.I"abpuensna:

O.C.I'abpuensn., C.A.Cnaako. [IpumepHsie pabouue nporpaMmsbl IO XUMUH JUIS
obmieo0OpazoBarenbHBIX yapexkaeHuii. MockBa «I[Ipocsemenue». 2021

- yuebnoro minana MBOY EmmzaseroBckoit COIIl na 2021-2022 yueGublii ron (mpukas oT
13.08.2021r Ne107);

- kxaneHmapHoro yueoHoro rpaduka MBOY Emmzaserorckoit COLLl Ha 2021-2022 y4eOHBIH TO
(mpuka3 ot 31.08.2021r Nel36);

- (bemepasibHOTO TIEpeYHs Yy4eOHUKOB, PEKOMEHAYEMBIX K MCIOJb30BaHUIO B 00pa30BaTEIbHOM
mporecce B 00meo0pazoBaTeNbHBIX OPraHU3aIisIX B COOTBETCTBHU C MPHUKa30M MHUHHUCTEPCTBA
[Mpoceemenuss P® ot 20.05.2020 roma Ne 254 «OO6 yrBepkaeHHH (eaepaTbHOTO IepeyHs
Y4eOHHKOB, JOMYIIEHHBIX K HCIIOJE30BAHHUIO TMPH PEaTH3aliy MMEIOINX TOCYAapCTBEHHYIO
aKKpeAMTalni0 00pa3oBaTelIbHBIX MPOrpaMM HAYaJbHOrO OOIIEro, OCHOBHOrO OOIIero,
cpenHero oOmiero oOpa3oBaHUS OpraHU3alMsIMU, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO
NEeSITEIEHOCTB

- nmpukaza MBOY Emmuzaserockoit COL « O6 yTBep)AeHNH MIepeyuHs y4eOHUKOB,
HCIIOJBb3yeMbIX B yueOHOM mporiecce B MbOY EnmszaseroBckoit COIL B 2021-2022 yue6HOM
romay» ot 28.05.2021 roga Ne70

I[Inanupyembie pe3yJibTaThbl OCBOCHHUSI Kypca XUMHMHU HA YPOBHE CPeHEro
0o01ero odpasoBaHusi.

JInuHOCTHBIE pe3yJIbTaThI:

1) 4yBCTBO TOPAOCTHU 3a POCCHHCKYIO XUMHYECKYIO HAYKy U OCO3HAHHE POCCHIICKOI
IpaXXIaHCKOW MIEHTUYHOCTU — B IIEHHOCTHO-OPUEHTAIIMOHHO cdepe;

2) 0co3HaHKHe HEOOXOAMMOCTH CBOCH MMO3HABATEIbHOM ACATCILHOCTH U YMEHHUE YIIPABIISTH €I0,
TOTOBHOCTH U CLIOCOOHOCTH K CaMO00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOHUMAaHKE
BaYKHOCTH HEMPEPBHIBHOTO 00pa3oBaHus Kak (pakTopa ycreurHoi npodeccuoHalbHOM U
OOLIECTBEHHOM AEATEIbHOCTH — B [T0O3HABATENBbHOMN (KOTHUTUBHOW, MHTEJUIEKTYalIbHOM) cepe;

3) rOTOBHOCTb K OCO3HAHHOMY BBIOOPY MalibHEMIIIeH 00pa30BaTeIbHON TPACKTOPUN WK Chephl
npodeccroHabHOM IeATEeNbHOCTH — B TPYIOBOH cepe;

4) HenpusITHE BPEAHBIX MPHUBBIYCK (KYPEHUS, YIOTPEOICHHs aJIKOT0JIsl U HAPKOTUKOB) HA OCHOBE
3HAHHUI O TOKCHYECKOM M HAPKOTHUYECKOM JICHCTBUH BEIIECTB — B c(epe 3710pOBbecOepekeHHsI
u 6e30macHOTo 00pa3a KHU3HU.

Cornacno paboueit nporpammsl Bocriutanuss MBOY Enunzaserosckoit COLI peanuzanus
BOCIIMTATEIILHOTO NOTEHIMAJIA [TPEATIOJIAraeT:

® VYCTAHOBJICHHE JOBEPUTEIIBHBIX OTHOLIEHUN MEXAY YUHUTEIEM W €ro y4eHUKaMHU,
CMOCOOCTBYIOIIMX MMO3UTUBHOMY BOCIPUATHIO YYAIIUMUCS TPeOOBAHUHM U MPOCHO yUUTEIs,



NPUBJICYCHUIO MX BHUMAaHUSA K OOCYXIaeMOid Ha ypoke HH(GOpMAIMH, AKTHUBU3AIMH HUX
IM03HABATEILHOM 1€ TEIILHOCTH,

® T00YXJIEHHE IIKOJLHUKOB COOJIOAATh HA YPOKE OOIIENPUHATHIE HOPMBI 110 BEJICHHSI, IPaBUIa
oOIIeHNs CO cTapmuMu (YIUTEISIMU) M CBEPCTHUKAMU (IIKOJLHUKAMHU), TPUHIUIBI YIeOHOM
JUCLMILIMHBL U CAMOOPraHu3aluu;

® [IpPUBJICYCHUE BHUMAHMS IIKOJbHUKOB K ILIEHHOCTHOMY acCIEKTy H3Y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3alys ux paboThl C IOJIy4aeMol Ha YpOKE COLIMATIbHO 3HAYMMOM nHpopmanuen
— WHULMUPOBAHUE €€ 00CYXK/IEHUs, BHICKAa3bIBAHUS YUYaAIIMMHCS CBOETO MHEHMSI 110 €€ MOBOJY,
BBIPA0OTKHU CBOETO K HEW OTHOILICHHUS;

® JCIIOJIb30BAHUE BOCIUTATENbHBIX BO3MOXHOCTEH COJEp)KaHHs Y4eOHOTO IpeaMeTra uepes
JEMOHCTpALMIO JETSIM NPUMEPOB OTBETCTBEHHOI'O, I'PAKJAHCKOTO TOBEJIEHUS, IPOSBICHUS
YEJIOBEKOJIIOOHS U I0OPOCEPACUHOCTH, Yepe3 MO00p COOTBETCTBYIOIIUX TEKCTOB JJI YTCHHS,
3a/1a4 JUIsl pelieHusl, IpoOJIEMHBIX CUTYaINi 1715 00CYXAEHUS B KJlacce;

® [PUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (JOPM PAOOTHI yHalIUXCS: MHTEIEKTYaJIbHBIX UIP,
CTUMYJIMPYIOIIUX TO3HABATEIbHYI0 MOTHMBAIMIO IIKOJbHUKOB; JHWCKYCCHI, KOTOpbIE MAaoT
y4YaluMcsl BO3MOKHOCTh MPHOOPECTH OMBIT BEJIEHHUS KOHCTPYKTHMBHOTO AMAJIOra; IPYMIOBOMN
paboTel wiaM pabOThl B IMapaX, KOTOpble Yy4yaT IIKOJIbHUKOB KOMaHIHOW paboTre U
B3aUMO/ICHCTBUIO C IPYTUMH JI€TbMU;

® BKIIIOYEHHUE B YPOK UI'POBBIX IPOLEAYP, KOTOPbIE IOMOTAIOT MOAJIEP>KaTh MOTUBALIMIO JIETeH K
MOJIyYEHUIO 3HAaHUM, HaNaXXUBAHUIO TMO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHUM B Kiacce,
MTOMOTAIOT YCTAaHOBJIEHHUIO TOOpOXkKenaTeabHOU aTMoc(ephl BO BpeMsl YpOKa;

e opraHuzanus mepcTBa MOTHUBUPOBAHHBIX M OJPYIUPOBAHHBIX YydalllUXcs HaA HX
HEYCHEBAOIUMHU OJHOKIACCHUKAMU, JAIOIIET0 IIKOJBHUKAM COLMAIbHO 3HAYMMBIA OIBIT
COTPYHHMYECTBA U B3aMMHOU ITOMOIIIH;

® MHHIIMUPOBAHME WU MOJJIEPKKA HCCIENOBATEIBCKOM NEATEIBHOCTH IIKOJBHUKOB B PaMKax
peanu3aluy MMM WHIAUBUAYaJIbHBIX W TPYIIOBBIX HCCIEAOBATENbCKUX IPOEKTOB, YTO JACT
IIKOJIbBHUKAM BO3MOKHOCTh NMPUOOPECTH HABBIK CAMOCTOSATEIBHOIO PEUICHUS TEOPETHYECKOU
po0ieMbl, HAaBBIK TE€HEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX HJICH, HABBIK YBAXKUTEIHHOTO
OTHOIICHUS K YYXHUM HAesaM, O(OpMIEHHBIM B paboTax ApPYrux HCCIeIoBaTeNel, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS Tepel] ayJUTOPUEii, apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKU
3pEeHHUsL.

MeTtanpeaMeTHbIe pe3yJibTAThI:
1) ucrnosb30BaHUe YMEHUI U HABBIKOB Pa3IMYHbBIX BUIOB MO3HABATEILHOM IESTEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHAU3,
HaOJII0/ICHUE, U3MEPEHHUE, POBEICHUE IKCIIEPUMEHTA, MOJICIIMPOBAHUE, UCCIIEIOBATEIIHCKAS
JESTEBHOCTD) JJIsl H3YYEHUS Pa3IMUHBIX CTOPOH OKpPYXKAIOIIEH JeHCTBUTEILHOCTH,
2) BJIaJIcHHE OCHOBHBIMHU MHTEUICKTYaIbHBIMU OTIeparisiMu ((GOPMyITHPOBKA THIIOTE3, AHAIU3
CUHTE3, CPAaBHEHHUE U CHUCTEMaTH3aIusl, 0000IIeHne U KOHKPETHU3AIUS, BBISIBICHUE TPHUNHHO-
CIIEJICTBEHHBIX CBSI3€l U TIOMCK aHAJIOTOB);
3) mo3HaHue 00HEKTOB OKPYKAIOIIET0 MUPA OT OOIIEro Yepe3 0COOCHHOE K €IMHUIHOMY;

4) YMCHHC BbIABUT'ATb UJCU U OIIPCACIIATE CPCACTBA, HeO6X0)II/IM]':>Ie AJI UX peajin3alnu,

5) YMCHHEC ONPCACIIATE LCIIU U 3a/la4U ACATCIIbHOCTH, BLI6I/IpaTL CpCACTBA pCain3allvi LECJIN U
MPUMCHATH UX Ha INPAKTUKE,



6) ucroab30BaHUE PA3TMYHBIX HCTOYHUKOB IS TOJYYCHUS] XUMUYECKOW HH(O pMaruy,
MOHUMaHHUE 3aBUCUMOCTH COJICpKaHMs U (POPMBI TIPeICTaBICHUS HH(POPMAIIH OT 1esIei
KOMMYHHUKAIUU U aJpecara;

7) yMEHUE MPOAYKTUBHO OOIIAThCS M B3aUMO/ICHCTBOBATH B ITPOLIECCE COBMECTHOM
ACATCIIBHOCTH, YUUTBIBATH MMO3ULIUN APYIUX YHACTHUKOB ACATCIIBHOCTHU, 3(1)(1)CKTI/IBHO
pasperars KOHMINKTHI,

8) roTOBHOCTB 1 CIIOCOOHOCTH K CaMOCTOSATEIbHOM NH(DOPMAIIMOHHO-TI03HABATEIEHON
NeSITEIbHOCTH, BKJIIOUAsi yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MHPOpMALUY,
KPUTHYECKH OLIEHUBATh U HHTEPHPETUPOBATH HHPOPMALIHIO, TOTYIaeMYI0 U3 Pa3IMUHbIX
HMCTOYHUKOB;

9) yMeHHe UCTIOJIb30BaTh CPEACTBA HHPOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTHIA
(manee — UKT) B pemeHuN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33124 C
coOmoieHreM TpeOOBaHUM AIPrOHOMHUKHU, TEXHUKU O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepekeHtsl, MPaBOBBIX M STUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM O€3011aCHOCTH;

10) BJIAJICHUC A3BIKOBBIMU CPCACTBAMU, B TOM YUCJIC U A3BIKOM XHUMUU, —

YMEHUE SICHO, JIOTUYHO ¥ TOYHO M3J1araTh CBOXO TOUKY 3PEHHS, HCIOJIb30BATh a/ICKBATHHIE
SI3BIKOBBIE CPE/ICTBA, B TOM YHUCJIE U CHUMBOJIbHBIE (XMMHUYECKUE 3HAKH, (POPMYIIBI U ypaBHEHHMS])

IIpenmeTHbIE pe3ybTaThI:
|. B mo3naBarenbHO# cdepe:
1) 3nanue (MOHUMAaHKE) TEPMUHOB, OCHOBHBIX 3aKOHOB U BayKHCHIITHX
TEOpHUH Kypca OPraHMYeCKO U 00IIeH XUMUU;
2) yMeHue HaOI01aTh, OMUCHIBATE, (PUKCHPOBATH PE3YJbTATHI U J€IaTh BBIBOJIBI HA OCHOBE
JI€MOHCTPAIIMOHHBIX U CAMOCTOSATEIBHO MPOBEAEHHBIX SKCIIEPUMEHTOB, UCIOJIb3YS sl 3TOTO

POAHOM (PYCCKHI WM MHOM) SI3BIK U SI3bIK XUMHH;

3) YMCHHC KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHUUYCCKUC JJICMCHTHI, ITPOCTHIC BCIICCTBA, HCOPraHUYCCKUC U
OPraHu4CCKUC COCAMHCHHNA, XUMHUUYCCKUC ITPOLCCCHI;

4) YMCHHC XapaKTCPpHU30BaATb O6H_II/IC CBOﬁCTBa, IMNOJIYYCHUC U IPUMCHCHUEC N3YUCHHBIX KJIACCOB
HCOPraHM4YCCKUX U OPraHNnYCCKHUX BCUICCTB U UX BayKHEHIITNX Hpe,I[CTaBI/ITGHeﬁ;

5) YMCHHEC ONUNCBIBATH KOHKPCTHBIC XUMHWYCCKUEC PCAKIINU, YCIIOBHUA UX ITPOBECACHUS U
YIIPpAaBJICHUA XUMHWYCCKUMU IIPOLCCCAMU;

6) yMeHHe caMOCTOSTEILHO MPOBOUTH XUMHUYCCKHIA SKCIIEPUMEHT U HAOJIIOIaTh
JI€MOHCTPAIIMOHHBIN SKCIEPUMEHT, (PUKCUPOBATh PE3YJIbTAThI U JIEJIaTh BHIBOJIBI U 3aKITIOUEHHS
II0 pe3yJbTaTam;

7) YMCHHC ITPOTrHO3UPOBATH CBOMCTBaA HCU3YYCHHBIX BCUICCTB 110 aHAJIOTUH CO CBOMCTBaMH
HU3YUCHHBIX HAa OCHOBC 3HAHU XUMHUYCCKHUX SaKOHOMepHOCTCﬁ;



8) yMeHue onpeiensaTh UCTOYHUKY XMMUYECKOW MH(OpMAIIUK, IOJTy4YaTh ¢€, IPOBOANTh aHAJIH3,
M3rOTaBIMBATH HH(POPMAITMOHHBINA POIYKT U MPEACTABIATH €T0;

9) yMeHue Mob30BaThCs 00S13aTEIIbHBIMK CIIPABOYHBIMU MaTepHaIaMu

(nepuonnyeckoil cucremoit xummuueckux snemeHToB /. V1. Menneneesa, Tabnuueit
PAaCTBOPUMOCTH, IJICKTPOXUMUYCCKHUM PAA0OM HaHpﬂ)KeHI/If/i MCTAJJIOB,

PAIOM 3JIEKTPOOTPULATEIBHOCTH) ISl XapaKTEPUCTUKN CTPOEHUS, COCTaBa U

CBOMCTB aTOMOB XMMHYECKHX 3J1eMeHTOB [—IV nepnoaoB u 00pa3oBaHHBIX

VMM IIPOCTBIX U CJIIOKHBIX BEILIECTB;

10) ymeHue ycTaHaBIMBATh 3aBUCHMOCTh CBOWCTB M MIPUMEHECHUS BAKHEUIIINX OPraHUYECKUX
COEJIMHEHUH OT UX XUMHUYECKOTO CTPOEHHMSI, B TOM YHCJIE U 00YCIOBIEHHBIX XapaKTEPOM ITOTO
CTpoeHUs (MpeaeabHbIM WM HEMpelelbHbIM) U HATUYueM (YyHKIIMOHATIbHBIX TPYIII;

11) ymMeHHEe MOICTMPOBATH MOJICKYJIbI HEOPTAaHMYECKUX i OPraHMUYECKUX BEIIECTB;

12) noHrMaHue XUMHYECKOI KapTHHBI MUPA KaK HEOTHEMJIEMOM YaCTH IEJIOCTHOM HAydHOMH
KapTHUHBI MUpa.

Il. B nennocTHO-OpHreHTAIIMOHHOK cepe: popmupoBaHre COOCTBEHHON MO3UIIUU TTPU OIICHKE
MOCIIEICTBUH TSI OKPYXKAIOIIEH CPEe/Ibl IESITETLHOCTH YEIIOBEKa, CBI3aHHOW C MPOU3BOACTBOM U
nepepadoTKON XUMHUUECKUX TPOTYKTOB.

I1l. B TpymoBoii cdhepe: mpoBeneHrEe XUMUYECKOTO IKCIIEPUMEHTA; Pa3BUTHE

HAaBBIKOB yqe6H0171, HpOCKTHO'HCCHeﬂOBaTeHBCKOﬁ n TBOp‘IGCKOfI ACATCIIbHOCTHU IIpH
BBIINIOJTHCHUHW MHAUBUAYAJIIBHOI'O IIPOCKTA 110 XUMHUH.

IV. B cdhepe 3mopoBoro o6pasa xu3HU: cOOII0ICHNUE MTPaBUI 0€30T1aCHOTO OOpaIIeHus ¢
BEIIECTBaMU, MaTepUallaMy; OKa3aHUE IEPBOM TIOMOIIY IIPH OTPABJICHUSX, 0KOT'aX M TPAaBMax,
MOJIyYCHHBIX B PE3yJIbTaTe HAPYIICHHS IPABHJI TEXHUKH O€301TaCHOCTH MPH padboTe ¢

BCIICCTBAMH U J'Ia60paTOpHLIM 060py,Z[OBaHI/IeM.

BbinycKHHK Ha 6230BOM YPOBHE HAYYUTCH:

— MOHUMAaTh XUMUYECKYIO KAPTUHY MUpPa KaK COCTaBHYIO YaCTh LEJIOCTHON HayYHOU KapTUHBI
MUpa;

— PACKpPBIBATH POJIb XUMHUHU U XUMHUUYCCKOTO ITPOU3BOJACTBA KaK HpOI/I3BOI[I/ITeJIBHOI>'I CHIJIBI
COBPEMECHHOTO O6H_[eCTBa;

— (I)OpMy.]'II/IpOBaTB 3HAYEHHE XUMUH U €€ TOCTH)KEHHUH B IIOBCEIHEBHOM KU3HU YCJIOBCKaA,
— YCTaHaBJIMBATb B3aMMOCB3U MCKIY XUMHEN U ApyYruMu €CTCCTBCHHBIMH HAYKAMMU

— (1)OpMyJ'II/IpOBaTB OCHOBHBIC IMOJIOKCHUA TCOPUH XUMHNYCCKOT'O CTPOCHUA OPTraHUYCCKUX
CO€OUHEHMH U HWIUTIOCTPpUPOBATH UX IIPUMCPAMU U3 OpFaHquCKOﬁ u HeopraHI/Iqecxoﬁ XUMUU,



— apryMEeHTUPOBAaTh YHUBEPCAIbHBIN XapaKTep XUMUYECKUX IIOHATUH, 3aKOHOB U TEOPUH IS
OPraHUYEeCKON U HEOPraHUYECKON XUMMUH;

— (opmynupoBats nepuoanyeckuit 3akon /1. . MeHeneeBa u 3aKOHOMEPHOCTH U3MCHECHUI B
CTPOCHUH M CBOHCTBaX XUMHUYECKUX FJIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB HA OCHOBE
MIEPHOINICCKON CUCTEMBI KaK IrpapuuecKkoro 0ToOpakeHUs IEPHOAHMIECKOTO 3aKOHA;

— XapaKTepU30BaTh S- U P-3JIEMEHTHI, & TAKXKE KEJe30 M0 UX MOJIOKEHHUIO B MEPUOMIECKON
cucreme 1. 1. Menneneena;

i KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKHE CBA3H U KPUCTATUITNICCKUC peHIéTKI/I, O6’B$ICH$[TB
MEXaHU3MBbI UX 06p330BaHI/I$I " JTOKa3bIBATh CANMHYIO IPUPOAY XUMHUYCCKHUX cBA3el
(KOBaJIEHTHOM, HOHHOM, METAIITUYECKOM, BOJIOPOTHON);

— OOBSICHITH MPUYUHBI MHOTOOOpa3usl BEIIECTB, NCIOJIb3Ys SIBICHUSI U30MEPUU, TOMOJIOTHH,
AJTIOTPOIHH;

— KJ'IaCCI/I(bI/II_[I/IpOBaTI) XUMHYCCKNEC pCaKIu B HeOpraHquCKOﬁ n OpFﬁHPI‘—ICCKOfI XHUMHH 110
Pa3IMYHBIM OCHOBAHMSIM U YCTaHABIUBAThH CHEIU(PUKY TUIIOB peaKLUii OT 001ero uepes
0COOEHHOE K €IMHUYHOMY;

— XapaKTepU30BaTh THIPOJIN3 KaK crienuGUIHbI OOMEHHBIN MPOLIECC U PACKPBIBATH €TI0 POJIb B
YKUBOM U HEKUBOU MPUPOJIE;

— XapaKTepU30BaTh MEKTPOJIN3 KaK CIICIH(DUIHBINA OKUCIUTEIBHO-\BOCCTAHOBHUTEIbHBIN
MIPOLIECC U OMPENENISITh €r0 MPAaKTUYECKOE 3HAUCHUE;

— XapaKTepU30BaTh KOPPO3UIO METAIIIIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliece U
npeiaraTh CocoObl 3aIIUThI OT HeE,

— KJ'IaCCI/I(bI/II_[I/IpOBaTI) HEOPraHM4YC€CKHUE U OPraHu4CCKUE BCIICCTBA,

— XapaKTCpUu3oBaTb O6I_HI/IC XUMHWYECKIE CBONCTBA BAXKHEHIIINX KJIACCOB HCOPraHN4YCCKUX U
OpraHu4eCKux COG,Z[I/IHCHI/Iﬁ B IIJIaHE OT 0611_[61"0 qepes 0co0eHHOE K CANHNYHOMY,

— UCIMOJb30BaTh 3HAKOBYIO CHCTEMY XUMHUYECKOTO S3bIKA JUIsi OTOOPaYKEHHsI COCTaBa
(xumuyeckue GopMysibl) U CBOMCTB (XMMHUYECKUE YPABHEHHSI) BEILIECTB;

— HCIIOJIb30BATh IIpaBuJjia U HOPMbI Mexcz[yHapoz[Hoﬁ HOMCHKIJIATYPbI IJIs1 COCTABJICHUSA
Ha3BaHUM BEIECTB 110 Q)opMynaM U, HaO60pOT, UL COCTABJICHUA MOJICKYJIAPHBIX U
CTPYKTYPHBIX (I)OpMy.]'I COCIMHEHUH 10 UX Ha3BaHUAM,

— 3HATb TPUBUAJIBHBIC HA3BAHU BaXKHEHIIINX B OBITOBOM OTHOIIICHUH HCOPraHNYCCKUX U
OpraHn4e€CKuUX BCUICCTB,

— XapaKTCpU30BaATb CBOﬁCTBa, MOJIYYCHHUC U ITPUMCHCHHC Ba)KHEHUIITHX HpeHCTaBI/ITeHeﬁ
KJIaCCOB OPraHUYCCKUX COCIMHEHUN (aHKaHOB, AJIKCHOB, aJIKWHOB, AJIKAIUCHOB, apOMATUICCKUX
YrjiieBo40poa0B, CIIMPTOB, (I)CHO.HOB, AIbACTUAOB, ITPEACIBbHBIX OJJHOOCHOBHBIX Kap6OHOBBIX
KHUCJIOT, CJIOXHBIX B(I)I/IpOB " )KUPOB, YIJICBOAOB, AMUHOB, aMI/IHOKI/ICJ'IOT);

— YCTaHaBJIMBATh 3aBUCUMOCTb SKOHOMHKH CTPAHbI OT JOOBIYH, TPAHCTIOPTUPOBKHU U
nepepaboTKU YriIeBOJOPOIHOTO ChIpbs (HE()TH U IPUPOIHOTO ras3a);



— DKCIEPUMEHTAIBHO MOATBEPKAATh COCTAB M CBOMCTBA BAXHEUIINX MPEICTABUTEIICH
M3YYEHHBIX KJIACCOB HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB C COOIIOICHUEM MTPABUIT
TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ XUMUUYECKUMU BEIICCTBAMHE U JTA00PATOPHBIM
obopynoBaHuem;

— XapaKTepU30BaTh CKOPOCTh XUMUYECKOM PEAKIMK M € 3aBUCUMOCTb OT Pa3IMIHBIX
(baxTopoB;

— XapaKTepU30BaTh XUMUYECKOC PABHOBECHE U €I0 CMEILICHHE B 3aBUCUMOCTH OT Pa3JIUYHbBIX
(baxTopoB;

— MPOU3BOAUTH PACUYETHI IO XUMUYECKUM (POPMYJIaM U ypaBHEHUSM Ha OCHOBE
KOJINYECTBEHHBIX OTHOIIEHUI MEXly YHACTHUKAMHM XUMHUYECKUX PEaKLIHM;

— coOmro1aTh NpaBHiIa SKOJIOTMYECKON 0€30I1aCHOCTU BO B3aMMOOTHOIIECHUSIX C OKpYXKaroIen
cpenoi npu oOpaleHNH ¢ XUMUYECKUMU BEIIECTBAMU, MaTeprUaIaMH U MPOLecCaMu.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYHUTHCH:

— HUCIIOJIb30BAaTh MCTOABI HAYYHOT'O IMMO3HAHMWSA IIPU BBINIOJITHEHUHN ITPOCKTOB U yqe6H0-
HUCCICOOBATCIIbCKUX 3a4a4 XUMHYECKOH TEMaTUKH,

— MPOTHO3UPOBATH CTPOCHHE U CBOIICTBA HE3HAKOMBIX HEOPTaHUUECKUX U OPraHUYEeCKUX
BEIIECTB HAa OCHOBE aHAJIOTHH;

-IIPOTHO3UPOBATH TEUEHHE XUMHUECKUX MPOILIECCOB B 3aBUCUMOCTH OT YCJIOBUN MX MPOTEKAHUS
U IpeyiaraTh CrocoObl YIpaBieHUsl STUMH MPOIlecCaMu;

— YCTaHaBJIMBATh B3aUMOCBSI3U XUMUHU C IPEIMETAMHU T'YMaHUTAPHOTO KA (SA3BIKOM,
JTUTEpaTypOil, MUPOBOM XYyJI0KECTBEHHOM KYJIbTYPO);

— PacKpbIBaTh POJIb XUMUYECKHUX 3HAHUHN B OyIylel MPaKTHUECKON e TeIbHOCTH,

— PacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B (POPMHUPOBAHUH UHIUBUYAIbHON
00pa3oBaTeNIbHOM TPAeKTOPHUU;

— IIPOIHO3UPOBATH CIIOCOOHOCTD HCOPraHN4CCKUX U OPraHu4YCCKUX BCIICCTB IIPOSABIIATH
OKHUCJINTENbHBIE H/UIN BOCCTAHOBUTEILHBIE CBOMCTBA C y‘IéTOM CTCIECHEH OKUCICHUS

3JICMCHTOB, UX 06pa3y10nmx;

— APryMmeHTHPOBAThb CAUHCTBO MUPA BCUICCTB YCTAHOBJICHUCM T€HETHYECKOM CBA3U MCKAY
HCOPraHNM4CCKUMHU U OPTraHNYCCKUMHA BCUICCTBAMU,

— BJIaACTh XUMHWYCCKHM SA3BIKOM JJIA O6OI‘aI_I_[eHI/I$I CJIOBApPHOTO 3allaca U
Pa3sBUTHUA pCUU;

— XapaKTCPU30BaATb CTAHOBJICHUC HaYQHOﬁ TCOPHUU HA TPUMEPEC OTKPBITUSA ICPUOAUICCKOT'O
3aKOHAa U TCOPUU XUMHUUYCCKOTO CTPOCHUSA OPraHUICCKUX BCIICCTB,

— KPUTHUYCCKU OTHOCUTBHCH K HCCBI[OH&Y‘IHOIZ XUMHUYECKON I/IH(I)OpMaI_[I/II/I, HOHy‘I&CMOﬁ n3
Pa3HbIX UCTOYHUKOB;



— MOHUMATh II00ATLHEIE TPOOJIEMEI, CTOSIIIHE TIEPE]] YEIIOBEUYECTBOM

(3KOJIOTUYECKHUE, SHEPTETUUECKHE, CIPBEBBIE), U MPEAJIAraTh IyTH UX PEIIECHUS, B TOM YHUCIIE U C
IIOMOIIIBIO XUMUHU.

10 KJ1ace
Tema 1.IIpeamer opraHn4yecKkoil XMMHH.
Y4eHHK HAYy4YUTCH:

1) packpbiBaTh Ha MPUMEpPaX POJIb XUMUHU B (GOPMHUPOBAHUU COBPEMEHHOW HAYIHOM KapTHUHBI
MHpa U B IPAKTUYECKON AEITEIbHOCTH YEIIOBEKA;

2) IEMOHCTPHPOBATh HAa MPUMEPaX B3aMMOCBSI3b MEKIY XUMHUEH U JIPYTUMH €CTECTBEHHBIMH
HayKaMH;

3) packpbIBaTh Ha MPUMEPAX MOJIOKEHHS TECOPUU XUMHUYECKoro cTpoeHus A.M. bytiiepona;
noHuMarhb pusndeckuii cMpicn [lepuoauueckoro 3akona /.M. MeneneeBa u Ha €ro OCHOBE
0OBSACHATH 3aBUCHMOCTh CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa30BAHHBIX UMU BEILIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;

4) 00BACHITH MPUYHMHBI MHOTOOOpA3Hs BEMIECTB HAa OCHOBE OOIIKX MPEACTABICHHA 00 X
COCTaBE€ U CTPOCHUH;

5) npUMEeHATh MpaBUiia CUCTEMATUIECKOW MEKIYHAPOIHOW HOMEHKIIATYPHI KaK Cpe/cTBa
pa3IuyueHus U UACHTU(UKALIMY BEIECTB 0 UX COCTaBY U CTPOCHHUIO;

Yuyenuk MOJIYYUT BO3MOKHOCTb HAYYUTHLCH:

1) WTICTPUPOBATH HA MIPUMEPAX CTAHOBJICHUE U SBOJTIOIIMIO OPraHMUYSCKOM XUMHUH KaK HAYKH
Ha pPa3INYHBIX UCTOPUYECKUX JTAIlaX €€ pa3BUTHA,
2) HCIIOJIb30BAaTh METO/Ibl HAYYHOTO TIO3HAHMUS ITPH BBITIOJIHEHUH MPOEKTOB U y4eOHO-
HCCIIEIOBATENIbCKUX 3a/1a4 110 U3YYEHUIO CBOMCTB, CIIOCOO0B MOMYyYEHHS U pacliO3HABAHUS
OpPraHUYECKUX BEILECTB;
3) XapakTepu30BaTh CTAHOBJICHWE HAYYHOU TEOPHUH HA IPUMEPE OTKPBITUS TEOPUU XUMHYECKOTO
CTPOEHUS OPraHUYECKUX BEIIECTB;
4) KpUTHYECKH OTHOCUTHCS K ICEBJIOHAYIHON XMMUYECKON HH(MOPMAIIUH, TIOTy4aeMOi U3
Pa3HBIX HCTOYHUKOB;

Tema 2.¥Yri1€B0A0POAbI M UX IPUPOAHBIEC HCTOYHUKH

Y4YeHuK HAy4YuTCs:

1) paciio3HaBaTb Ba)XHEHIIIHE BEIIECTBRA: MCTaH, 3THUJICH, alICTUJICH, IIJIACTMACChI, KaYUYyKH,
OCH30II TT0 Me)KILYI{apOHHOﬁ nIn ((TpHBHaHBHOﬁ)) HOMCHKIIATYpPEC;

2) XapakTepHu30BaTh CTPOCHUE U XUMUYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX
COCJIMHEHUH;

3) O0OBSCHITH 3aBUCHUMOCTh CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHMU,
4) ONpCACIIATh ITPUHAJICI)KHOCTD K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX COCIMHEHUH.
5) NPUMCHATH IIpaBrJIa TCXHUKU 0e30MacHOCTH B KaOMHETE XUMUU,

Yuenux MOJYYHUT BO3MOKHOCTb HAYYUTHCHA:



1) ycraHaBIMBaTh F'€HETHYECKYIO CBS3b MEXK/Y KJIaCCAMU OPraHUYECKUX BEIECTB IS
000CHOBaHMS TPUHIUIHAIBHON BO3MOKHOCTH MOJTYYEHUSI OPTaHUYECKUX COCTUHEHUN
3aJJaHHOTO COCTaBa U CTPOCHUS;

2) yCTaHaBJIMBATh B3aMMOCBS3H MEXy (haKTaMU U TCOPUCH, IPHYMHON U CIICJCTBUEM MIPU
aHaJin3e NpoOJIEeMHbIX CUTyalluii 1 000CHOBAHUH IIPUHUMAEMbIX PELIEHUI Ha OCHOBE
XUMHUYECKUX 3HAHUU.

3) MCMONB30BaTh ISl MO3HAHKS OKPYXKAIOLIET0 MUpa Pa3IMUHbIX METOIOB (HAOIIO/ICHHE,
U3MEpEHUE, ONBIT, IKCIIEPUMEHT, MOJIEIIMPOBAHUE U JIP.);

4) TMPUMEHCHUU MMPAKTUYCCKHUX U JIA00PATOPHBIX PA0OT M IKCIIEPUMEHTOB JJIs IOKA3aTeIILCTBA
BBIJIBUTa€MbIX IIPEIIOJIOKEHNUN; OITMCAHUU PE3YIbTATOB 3TUX PaboT;

5) pacno3HaBaTh yriIeBOJOPO/IBI 110 XapaKTEPHBIM MPHU3HAKAM.

6) MPOrHO3UPOBATH CTPOCHHUE U CBOICTBA HE3HAKOMBIX OPTaHMUYECKHUX BEIIECTB HAa OCHOBE
aHaJIOTUH;

7)TIPOTHO3UPOBATH TEUCHUE XUMHUUECKHUX MTPOIIECCOB B 3aBUCUMOCTH OT YCJIOBUHN MX MPOTEKAHHSI
U IpeJyiaraTh CrocoObl YIpaBieHUsl STUMHU MTPOLIECCaMU;

Tema 3. Kucsiopoa — u a3oTcojep:kamue opraHnyecKne coeInHeHus.
YdeHuK HAYy4YUTCH:

1) Ha3bIBaTh MO MEXKTYHAPOTHOW HOMEHKIIATYPE BEIIECTBA,;

2) omnpeaensTh MPUHAICKHOCTD BEIIECTB K PA3IHYHBIM KjaccaM KHUCIOPOICOACPKAIIHX H
A30TCOJIEPKAIIUX COCTUHECHUM;

3) XxapaKTepu30BaTh CTPOCHUE U CBOMCTBA ATUX BEIECTB;

4) BBIMOJIHATH YKCIIEPUMEHT 10 PACIIO3HABAHHIO KUCIOPOACOICPKAIINX U
a30TCOJIEPIKAIINX OPraHUYECKUX BEILECTB.

5) mpUMEHSATH MMpaBHjIa TEXHUKH 0€30MaCHOCTH B KaOWHETE XUMUH;

Yuyenuk MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

1) ycraHaBIMBaTh TEHETUYECKYIO CBSI3b MEX/IY KJIacCaMU OPraHUYECKUX BEILECTB IS
000CHOBaHUS MPUHLIUIHAATHHONW BO3MOXKHOCTH TOJIYYE€HUSI OPTaHUYECKUX COCIUHEHUM
3aJJaHHOTO COCTaBa M CTPOCHUS;

4) UCTOoJIb30BATH IS TIO3HAHUS OKPYKAIOIIET0 MUPA Pa3IMYHbIX METOIOB (HAOII0ICHHE,
U3MEpEeHUE, OMBIT, IKCIIEPUMEHT, MOJICIIMPOBAHUE U JIP.);

5) mpUMEHEHUH MPAKTHYCCKHUX U JIAOOPATOPHBIX PabOT U 3KCIIEPUMEHTOB JIJIsI JOKA3aTeIbCTBA
BBIJIBUTa€MBIX MIPEIMOJIOKEHUN; OTICAHUU PE3YIHTATOB 3TUX PaboT;

6) pacrmo3HaBaTh KHCIOPOACOACPIKAIINE U a30TCOAEPIKAIIHE OPraHMYECKUE BEIIECTBA 10
XapaKTEepPHBIM MPU3HAKAM.

Tema 4. Opranuyeckasi XMMHUsI M 00LLECTBO.

Y4eHHK HAy4YuTCH:

1) Ha3pIBaTh BaXKHEUIINE HCKYCCTBEHHBIC BOJOKHA, IIACTMACChI; CHHTETHYECKHE
BOJIOKHA, Kay4yKH, [1JIACTMACCHI.

2) ompeaensaTh MPUHAICKHOCTD BEIIECTB K Pa3JIMUHBIM KJlaccaM OpPraHHYECKHX
COCJIMHEHUH;

3) BBINIOJTHATh XUMHUYECKUM SKCIICPUMCHT I10 paCIIO3HABAHUIO BaKHEHUIIINX
OpraHN4YC€CKUX BCIICCTB,



4) HCIO0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS 0€30TIaCHOTO OOPAIICHHUS C
TOPIOYMMHU BEIECTBAMU, JJAOOPATOPHBIM 000PYIOBAHHEM.

Y4yenuk MOJIYYHUT BOSMOKHOCTb HAYYUTHCH:

1) pacno3HaBaTh XMMHUYECKHE BEIIECTBA [0 XapaKTEPHBIM ITPU3HAKAM;

2) y3HaBaTh OCHOBHbBIC HAIPABIICHUS PA3BUTUSI XMUHU.

3) KPUTHYECKHA OTHOCHUTBCS K IICEBJIOHAYYHON XMMUYECKON HH(MOPMAIIUH, TIOTy4aeMOid U3
Pa3HbIX UCTOYHUKOB;

4)OHUMATH III00ABHBIE TPOOJIEMBI, CTOSIIIHE TIEPE]] YSTIOBEYECTBOM (3KOJIOTHUECKHE,
SHEPreTUYECKUE, ChIPhEBBIE), U MPEAIAraTh MyTHU UX PEIICHHUS, B TOM YHUCIIE U C IOMOLIbIO
XUMHH.

11 kaace

1.CoBpeMeHHBIE NIPECTABICHHUS O CTPOCHHH aToMa.

YueHuk HayuuTcs:
JlaBaTh ompeneseHUsT TOHSTHUSAM: BEIIECTBO, XWUMHYECKHH OJIIEMEHT, aTOM, OTHOCHTEJIbHAs
aTOMHasi Macca, M30TOIbI. HOH, PaHKall, aUTOTPOITUS, HYKIHIbI U M30TOII, aTOMHBIC S-, P-, d-
opOuTamM, XUMHYECKasi CBs3b, JJIEKTPOOTPHUIATEIHHOCTh, BAJCHTHOCTh, CTETICHh OKHCIICHUS,
dhopmymupoath [lepuoanyeckuii 3akon /.M. Menneneena.
XapakTepu30oBaTh 3JEMEHThl MAJBIX MEPHOJIOB MO UX IMOJIOKEHUIO B MEPUOANYECKON CHCTEME
J.U.MenneneeBa;, S- , p- u 0-3IEMEHTHI MO HX IOJIOKEHHIO B TEPHOIMUYCCKON CHCTEME
J.M1.Menneneena;

Y4eHHK MOJIy4YUT BO3MOKHOCTh HAYYHUThCS:
XapakTepru3oBaTh rHOPUIAN3ALUIO OpOUTATIE, TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
MIPOrHO3UPOBATH CIIOCOOHOCTh HEOPTAaHUUECKUX BEIIECTB MPOSIBIATH OKUCIUTEIbHBIE W/UIH
BOCCTaHOBUTEJIbHBIEC CBOMCTBA C YUETOM CTEIICHEW OKUCIICHUS JIEMEHTOB, X 00pa3yoIluX;

2.Ctpoenue
BelllecTBa YYeHUK
HAYYHUTCS
XapakTepr30BaTh: BAKHEUIIINE IOHATHUS - HOH, XUMUYECKas CBS3b,
3JIEKTPOOTPHULIATEIIBHOCTh, BAJIGHTHOCTD, CTENEHb OKUCIIEHUS. OnpeaesaTh
BAJIEHTHOCTD U CTEIIEHDL OKMCIEHHS XUMHUUECKUX DJIEMEHTOB, TUI XUMUYECKOH
CBSI3M B COCIMHEHUSAX, 3aps]l HOHA. XapaKTepH30BaTh MOHATHUS - MOJIEKYJIa,
OTHOCHUTEIIbHAsI MOJIEKYIIIpHAs Macca, ajlIOTPOTHsI, MOJIb, MOJISIpHAsl Macca,
MOJISIPHBIN 00BEM, BEIIECTBA MOJICKYJIIPHOTO M HEMOJIEKYIIIPHOTO CTPOCHUS,
pacTBOpbl. XapaKTepru30BaTh OCHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHUSI MACChI
BEIIECTB, MMOCTOSTHCTBA cocTaBa. KimaccupuipoBaTh XUMHUYECKUE CBSI3U U
KPUCTAITTMYECKHUE PEIIETKU, OOBSACHATH MEXaHU3MBI UX 00pa30BaHuUs U
JIOKa3bIBaTh €IUHYIO PUPOTY XUMHUECKUX CBsI3e (KOBAJICHTHOM, MOHHOM,
MeTaTNYeCKOM, BOAOPOAHOMN);OOBACHATH MPUUMHBI MHOTOOOPA3us BEIIECTB,
WCIIOJIb3Ysl SIBIICHUS U30MEPUH, TOMOJIOTUH, aJUIOTPOIINY;

YYeHHK NOJTyYUT BO3MOKHOCTD HAYYMThCH:
OOBSCHUTH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS, IPUPOTY XUMHUUECKOM
CBSI3U (MOHHOMH, KOBAJIGHTHOM, MeTaJuTMueckoit). Micronp3oBath npruoOpeTeHHbIE 3HAaHUS U
YMEHHUS /sl IPUTOTOBJICHUS! pACTBOPOB 33aHHOM KOHIIEHTPALMH B OBITY M Ha IPOU3BOJICTBE,
KPUTHYECKON OLIEHKH JI0CTOBEPHOCTH XUMHUECKONW MH(POPMALIMH, TOCTYMAIOIIEH U3 Pa3HbIX
HCTOYHUKOB.



3. XumMHu4ecKHe peakium.

YueHHUK HAY4YMTCH:

XapakTepu30BaTh MOHATHS : JEKTPOJIUT U HEBJIEKTPOIIUT, NIEKTPOJIUTUUECKAS TUCCOLMALINS,
OKHCITUTEIh, BOCCTAHOBHUTEIb, OKHCIICHNE, BOCCTAHOBJICHUE, TEIUIOBON 3P deKT peakuuu,
CKOPOCTh XUMUYECKOW pEeaKkIuy, KaTaju3, XUMUYECKOE PaBHOBECHE; OCHOBHBIE MOJI0KEHUS
TEOPUU DJIEKTPOJUTHUECKON AUCCOLHALIMS

Y4eHUK N0JIyYUT BO3MOKHOCTb HAYYUThCH:

Omnpenenars xapakTep Cpelbl B BOJHBIX pacCTBOPAaX HEOPraHMYECKUX COEAMHEHUMN, OKHUCIUTED,
BOCCTaHOBUTENb.

OOBACHUTH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pEaKLUU U MOJI0KEHUSI XHMUYECKOTO
PaBHOBECHS OT PA3IUYHBIX (PAKTOPOB.

[IporHo3upoBaTh TEUEHNE XUMUYECKUX IIPOLIECCOB B 3aBUCUMOCTH OT YCIOBUHN UX MPOTEKAHUS U
npeiaraTb CocoObl YIpaBIeHNs STUMH MPOIECCaMu;

4. BemecTBa U UX CBOiicTBA.

YueHuk HayuuTCst

XapakTepu3oBaTh BaXHEWINHME BEMIECTBA W MAaTE€pUANIBl: OCHOBHBIE METAJUIBI M  CIUIABHI,
HEOPraHMYECKHEe M OPraHWYECKHE KHCJIOTHI; INEJI0YM, aMMHAK, MHHEpPAIbHBIE YHAOOpEHUSI.
HckyccTBEHHBIE M CHUHTETHYECKHE BOJIOKHA, KAay4dyKd, IIacTMacchl. Ha3piBaTh W3y4YeHHBIE
BEIIECTBA M0 TPUBUAIBLHON U MEXIYHAPOJHON HOMEHKIATYpE

XapakTepru3oBaTh 00IHE XUMHUYECKHUE CBONCTBA METAIIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUN. BBIOTHATE XUMUUYECKUI SKCIEPUMEHT IO pACO3HABAHUIO
Ba)XKHEUIIINX HEOPTraHUYECKUX BEIIECTB;

Y4eHHK OJTy4UT BO3MOKHOCTb HAYYMThCSI:

WCIIOJIb30BaTh TMPUOOPETEHHBIE 3HAHMS W YMEHHUS B TPAKTHYECKON JESITCIBHOCTH U
MMOBCETHEBHOM JKU3HU I OOBSICHCHHS] XMMHUUECKHUX SBJICHHUH, TPOUCXOIANINX B MPUPOJIC, OBITY
U Ha MPOU3BOJACTBE, OINPEICICHUS BO3MOKHOCTH MPOTEKAHUS XHUMHUYECKUX MPEBpALICHUN B
Pa3IMYHBIX YCIOBHUSIX U OLIEHKU UX MOCIIEIACTBHIA.

Cucrema OLIEHKH U KOHTPOJIb ILIAHUPYEMbIX Pe3y/IbTATOB.
@D opMbI KOHTPOJISA

Copepxanue, (GOPMBI U IEPUOJUIHOCTD TEKYIIETO KOHTPOJIS ONPEACTSIOTCS YUUTEIIEM C
Y4ETOM CTETEeHHU CII0KHOCTU U3y4aeMOoro MaTtepHaa, a Takke 0COOEHHOCTE 00yJaromuxcs
knacca. OCHOBHBIMH (POpMaMU TEKYILIET'O0 KOHTPOJIS SIBJISIFOTCS] YCTHBIN U IUCbMEHHBIN OMPOCHI,
XUMHYECKUE JUKTAHTBI, TECThI, KOHTPOJbHBIE PAOOTHI.

WroroBas arrecrarus 3aruiaHupoBaHa B GopMe UTOTOBOM KOHTPOJIbHOU paboThI
OueHka JIMYHOCTHBIX Pe3yJIbTATOB

Ouemca JIMYHOCTHBIX pe3yabTaToB npeaCTaBJIACT coboit OLCHKY JOCTHIKCHU A
O6yLIaIOH_II/IMI/IC$I B XOJA€ UX JIMYHOCTHOT'O PA3BUTHS IINIAHUPYCMBIX PE3YJILTATOB.

@®opMHpOBaHUE JIMYHOCTHBIX pE3yJIbTaTOB O0OECHEeUMBaeTCd B XOJAE pealu3alud Bcex
KOMIIOHEHTOB ~ 00pa30BaTEeNIbHOIO  Mpollecca, BKJIOYas  BHEYPOUHYIO  JIESTEIbHOCTD,
peanu3yemMyro CEMbEH U IIKOJIOMN.

OCHOBHBIM  O0OBEKTOM OLCHKN JIMYHOCTHBIX PE3YJIbTATOB  CIIYXKHUT C(I)OpMHpOBaHHOCTB
YHUBCPCAJIBHBIX y‘-Ie6HLIX I[CﬁCTBPIfI, BKJIFOUA€MBIX B TPU OCHOBHBIX OJIOKa:



- ¢(hopMHPOBAHHOCTH OCHOB TPAKIAHCKOH HICHTUYHOCTH JTUYHOCTH;

- TOTOBHOCTB K TEpPeXo.ly K caMo00pa30BaHUIO Ha OCHOBE y4yeOHO-TI03HABATEIbHOW MOTHBALINHY,
B TOM YHCJI€ TOTOBHOCTh K BRIOOPY HarpasiieHUs PO(QUIBHOTO 00pa3oBaHus;

- C(bOpMI/IpOBaHHOCTI) COMaJIbHBIX KOMHGTGHHI/If/'I, BKJI0O4asA HCHHOCTHO-CMBICJIOBBIC YCTaHOBKH
1 MOPAJIBHBIC HOPMBI, OIIBIT COUAJIBHBIX U MCXKJIMYHOCTHBIX OTHOHI@HI/Iﬁ, IMpaBOCO3HAHUC.

Oco0eHHOCTH OLIEeHKH MeTanpeAMeTHbIX pe3y/JbTAaTOB
OCHOBHBIM OOBEKTOM OLIEHKH METAIIPEIMETHBIX PE3YJIbTaTOB SBIISIETCS:

- CIHOCOOHOCTh M F'OTOBHOCTH K OCBOCHHMIO CHCTEMATHYCCKHX 3H21HPII>1, HX CaMOCTOATCIIBHOMY
IMOMMOJIHECHUTO, IIEPECHOCY U UHTCIPpAl[UH,

- CIIOCOOHOCTD K COTPYJHUYECTBY U KOMMYHHUKAIINH;

- CHOCOOHOCTh K PEHICHHI0 JIMYHOCTHO- M COLMAIbHO3HAYMMBIX NpPOOJIEM M BOIUIOIIEHUIO
HaWJICHHBIX pe€ NIEHUH B IPAKTUKY;

- CIIOCOOHOCTh U TOTOBHOCTH K Hcnonb3oBanuio MKT B nensx oOydeHus v pa3BUTHS;
- CHOCOOHOCTB K CAMOOPTaHU3aLMH, CAMOPETYIIALUN U PEPIEKCHH.

OreHka JTOCTHKEHHUS METalpPEAMETHBIX PE3yJbTaTOB MOXET MPOBOJIUTHCA B XOJZI€ Pa3IUYHBIX
npoueayp. OCHOBHOM TpOLIEAYpPOl HTOTOBOM OIEHKH JOCTHXKEHHUS MeETanpeIMETHBIX
pPEe3YyNbTATOB SBIACTCS 3aUi MAUHOUBUOVATLHO20 NPOEKMA.

Oco0eHHOCTH OLleHKHU NMPeAMeTHbIX pe3yJbTaTOB

OCHOBHBIM 00BEKTOM OLCHKH MMPECAMETHBIX PE3YJIBTATOB B COOTBCTCTBUU C Tpe6OBaHI/I$IMI/I
CTaH,Z[apTa SIBJIETCS CIIOCOOHOCTE K PELIICHUTIO y‘le6H0'H03HaBaTeHBHHX n yqe6H0-
IMPaKTUYCCKUX 3aaa4, OCHOBaAHHBIX Ha U3y4a€MOM yLIe6HOM Marc€puraic, ¢ UCIIOJb30BAHUEM
CIoco0oB HeﬁCTBHﬁ, PEICBAHTHBIX COACPKAHUIO yLIe6HBIX npeaAMETOB, B TOM YHUCJIC
MCTAIIPpCAMCTHBIX (HOSHaBaTeJ'IBHHX, PETYIATUBHEBIX, KOMMyHI/IKaTI/IBHBIX) HeﬁCTBHfI.

Ounenka TeCTOBbIX H KOMOMHUPOBAHHBIX KOHTPOJIbHBIX PadoT.
[Ipu npoBeneHnn TECTOBBIX PabOT MO OMOJIOTUN KPUTEPHUH OIICHOK CIEIYIOIIUE:
«5» - 85 —100 %:;
«4» -71 — 84 %;
«3» - 50 — 70 %;
«2» - menee 50 %.

ngmca BLINNOJHCHWS NPAKTUYCCKNX [!aﬂ!!T

Ounenka "'5" cTaBUTCS, €CITU YUEHUK:

1. IIpaBusIbHO OMPEAEIHII IIETh ONbITA.

2. BeinosiHua paboty B MoJHOM 00beMe ¢ OO0 IeHueM He00X0AMMOM MOCe10BaTeIbHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHUH.



3. CaMOCTOSITENTHHO M PallMOHAIIFHO BBIOPAN 1 OATOTOBHII JJISl ONBITA HEOOXOAUMOE
000pyZI0BaHKE, BCE OMBITHI ITPOBEIT B YCIOBHUX U PEKUMaX, 00ECIICUNBAIOLINX TTOTy4YCHHE
Pe3yIbTaTOB M BHIBOJOB C HAMOOJBILIEH TOUHOCTHIO.

4. Hay4HO TpaMOTHO, JIOTUYHO Onucal HabIroneHus 1 chopMyIHpoBall BEIBOJBI U3 OMbITa. B
MIPEJICTABJICHHOM OTYETE MPABUIBLHO U aKKYPaTHO BBITTOJTHUAJ BCE 3aITUCH, TAOIUIIbI, PUCYHKH,
rpaduKy, BEIYUCICHUS U CJICJIal BBIBO/IHI.

5. [IposiBisieT opraHU3allMOHHO-TPYAOBBIE YMEHUs (TIOJICPKUBAET YUCTOTY pabodero mecra
UTIOPSZIOK HA CTOJIE, SKOHOMHO HCIIOJIB3YET PACXOIHBIC MaTEPUAIIbI).

6. DKCIIepUMEHT OCYIIECTBIISIET 1O TUIaHY C YI€TOM TeXHUKH 0E30MaCHOCTH U IPABWII PabOTHI C
MarepuaiamMu U 000pyJ0BaHUEM.

Ouenka "'4" craBurcs, eciiv y4eHHK:

1. OnbIT TPOBOIUI B YCIIOBHUSX, HE 00SCTICUNBAIONINX JOCTATOYHON TOYHOCTH H3MEPEHUH.

2. Vlnm ObITIO IOTIYIIEHO JBA-TPH HEJ0YeTA.

3. nn He Gonee oTHOM HETpyOOii OMMOKH 1 OJJTHOTO HEJ0YeTa.

4. Vinu 5KCTIEPUMEHT TPOBEJICH HE MOJTHOCTHIO.

5. nu B onricaHuy HaOJIOZCHUH M3 OTIBITA OITYCTHIJI HETOYHOCTH, BHIBOJIBI C/I€JIall HETIOJTHBIE.
Ouenka '"'3" cTaBUTCS, €CITM YICHUK:

1. IlpaBuIbHO OMPEAETIHII IeITh OIBITa; pAOOTY BBIMTOIHSET MTPABHIHLHO HE MEHEE YeM
HAIOJIOBUHY, OJTHAKO 00HEM BBITIOJTHEHHOW YaCTH TaKOB, YTO ITO3BOJISET TOJYIUTh MPABUILHBIC
PE3yIBTAThI M BBIBOJIBI IO OCHOBHBIM, IPUHIMITHAIBHO BAYKHBIM 3a7a4aM padoTEHI.

2. nu mo6op o0opynoBaHusi, 00bEKTOB, MAaTEPHATIOB, a TAK)KE PadOTHI TI0 HAYAITy OTIBITA
MIPOBEJT C MOMOIIBIO YIUTEIS; WIIH B XOJI€ MPOBEICHHUS OTBITA M U3MEPEHHUH OBLITH JIOMYIICHBI
OLIMOKYU B ONMCAaHUU HAOIIOAeHUH, (GOPMYIMPOBAaHUU BBHIBOIOB.

3. OmnbIT NPOBOIWIICS B HEPALIMOHAIBHBIX YCIOBUSX, YTO MPUBEIIO K MOJTYYCHUIO PE3YIIbTaTOB C
0O0JIbIIIEeH TOTPEITHOCTHIO; MIIH B OTYETE OBLIIN IOIYIISHBI B OOIIEH CJI0KHOCTH He OoJiee IBYX
omuOO0K (B 3aMHUCAX €IUHUILI, U3MEPECHHX, B BBIUNCICHUAX, rpaduKax, TabauIax, cxemax, 1 T.]1.)
HEe IPUHLHUINAIBHOTO JJIs1 JAaHHOM paboThI XapaKTepa, HO MOBJIUSBILNX HA PE3YyIbTaT
BBITIOJTHEHHUSI.

4. Jlormyckaet rpyOyro omuOKy B X0J1€ SKCIIEpUMEHTA (B 00BSICHEHUH, B 0(pOpMIICHUN PabOTHI, B
COOJTI0JICHNUH TTPABHJI TEXHUKH O€30TTaCHOCTH IIPH paboTe ¢ MaTepuaiaMu U 000pyA0oBaHUEM),
KOTOpasi UCIPABIISETCS MO TPEOOBAHUIO YUUTETIS.

Ouenka ''2'' cTaBUTCS, €CIIM YICHUK:

1. He onpenenui caMOCTOSATENBHO 11€JTb OTBITA; BHITOJIHUI pabOTy HE MOJHOCTHIO, HE
MOATOTOBUJI HY’KHOE 000pyI0BaHUE ¥ 00BEM BBIMIOJTHEHHON 4acTU pabOThl HE MO3BOJISET
c/ienaTh MPaBUIBHBIX BBIBOJIOB.

2. VInu onbIThL, U3MEPEHHS], BHIYUCICHUS, HAOIIOICHUSI TPOU3BOIUINCH HEPABUIIHHO.

3. nu B x0/1e paboTHI U B OTYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEAOCTATKHU,
OTMEUYCHHBIC B TPEOOBAHUAX K OIeHKe "'3".

4. lonmyckaet aBe (41 60jee) rpyObie OITMOKH B X0J1€ SKCIIEPUMEHTA, B 00bSICHEHUH, B
odopmIIeHHH pabOThI, B COOITIOACHUH ITPaBUJI TEXHUKH 0€30MMacCHOCTH IIPH paboTe ¢
BEIIECTBAMU 1 000PYI0BaHUEM, KOTOPbIE HE MOXKET UCIPABUTD AaXKe MO TPEOOBAHHUIO YUUTEJIS.

OueHKa yCTHOTO OTBETA y4aluXxcst
OrtmMmertka "'5" craBuTCA B Ciydae:

1. 3HaHI/I$I, IIOHUMAaHMW4, FHY6I/IHLI YCBOCHUA O6y‘-IaIOH_[I/IMCH BCEro 00BEMa nporpaMMHOTIO
Marepuaia.



2. YMmeuns BBLICJIATH I'IaBHBIC IMOJIOKCHUS B U3YYCHHOM MAaTCpHAJIC, HA OCHOBAHUU q)aKTOB n
IIpUMCPOB O606H_[aTb, ACJIaTh BbIBOAbI, YCTAHABIINBATb MCKIPCAMCETHLIC U BHYTPHUIIPECAMCTHBIC
CBs3U, TBOPYCCKU NPHUMCHACT MOJIYUCHHBIC 3HAHUA B HE3HAKOMOM CUTyaluu.

3. OrcyrcTBue OmMHMOOK W HEAOYETOB MPHU BOCIPOM3BEACHUM HW3Y4EHHOTO MaTepuaia, IpH
YCTHBIX OTBETAX YCTPAHCHHUE OTICIIBHBIX HETOYHOCTEH C TIOMOIIBIO JIOTIOJTHUTEIHHBIX BOIIPOCOB
YUUTENsI, COONIOJICHUE KYyJIbTYphl IHCBMEHHOW ¥ YCTHOW peud, mpaBuil odopmiieHus
MMUCbMEHHBIX PaboT.

Otmerka "'4"":

1. 3nanue Bcero M3y4eHHOTO MPOrpaMMHOTO MaTepHara.

2. YMeHHH BBIIENATH TJIaBHBIC TIOJIOKEHHS B M3YYEHHOM MaTepuasie, Ha OCHOBAaHUH (PAKTOB U
MIpUMEpPOB 0000111aTh, eiaTh BbIBOJIbI, YCTAaHABIMBATh BHYTPUIIPEIMETHBIE CBS3H, MPUMEHSTH
MIOJIy4YE€HHbIEC 3HAHUS Ha TIPAKTHKE.

3. HesnauutenbHble (HerpyOble) OIMMOKW W HENOYETHI TPH BOCHPOM3BEICHUH H3YYCHHOTO
Martepuaina, coOII0IeHHe OCHOBHBIX NMPaBUJ KYJAbTYphl MUCBbMEHHOW M YCTHOM peuu, IMpaBHII
ohopMIICHHSI MTUCHbMEHHBIX PaboT.

Otmerka "'3" (YypoBeHB IPEICTABIICHHI, COYETAIOMINXCS C JIEMEHTAMH HAYYIHBIX TIOHSTHIA):

1. 3nanue u ycBOeHHE MaTepualia Ha YpOBHE MUHUMAIIbHBIX TpeOOBaHUIl MpOrpamMMmsl,
3aTpyJHEHHE MPU CAMOCTOATEILHOM BOCIIPOU3BEICHUH, HEOOXOAUMOCTh HE3HAUUTEIbHON

IIOMOIITX MPEIoJaBaTCIIA.

2. YMeHue paboTath Ha YpOBHE BOCIPOU3BECHHUS, 3aTPYJHEHHSI IPU OTBETAX HA
BUJIOM3MEHEHHBIE BOTIPOCHI.

3. Hannuue rpy0oit oKy, HECKOIbKUX HErPyObIX P BOCIIPOM3BEAECHUN N3Y4YEHHOTO
MaTepuasna, He3HAYUTEIbHOE HECOOII0/IEHUE OCHOBHBIX MPaBUII KYJIbTYPhl IUCbMEHHOM U
YCTHOU peuu, mpaBui 0(hOpMIICHUS MUCbMEHHBIX PaloT.

OrMmerka "'2"":

1. 3nanue u YCBOCHUC MaTCprajla Ha YPOBHC HHUIKC MUHHUMAJIbHBIX Tpe60BaHHﬁ IIporpamMmnl,
OTACIIbHBIC IIPCACTABJICHUA 00 HU3YUYCHHOM MaTcpuralic.

2. OTCYTCTBI/IG YMCHI/Iﬁ pa60TaTB Ha YPOBHC BOCIPOU3BCACHU, 3aTPYJHCHUA IIPHU OTBETAX HA
CTaHAAPTHBIC BOIIPOCHI.

3. Hanmmune HecKOJIBbKUX IPyObIX OMIHMOOK, OOJIBIIOTO YKCiia HETpyObIX MPU BOCIPOM3BEACHUU

M3YyYEHHOI'0 MaTepHala, 3HaYMTeIbHOE HECOOII0JIEHNE OCHOBHBIX MPABUII KYJIbTYpPbI
MUCHbMEHHOM U YCTHON peuu, mpaBuiI 0pOpMIIEHUS TUCbMEHHBIX paboT.

OneHka caMOCTOAATEIbHBIX PadoT.

Otmerka "'5" cTaBUTCS, €CIIM YUCHHUK:



1). BeInosHUI paboTy 6€3 OIIMOOK U HEIOUETOB;

2) norycTri He 00Jiee OJTHOTO HEloYeTa.

Otmetka "'4" cTaBUTCSA, €CIM YYCHUK BBITIOJTHIII PabOTy MOJHOCTHIO, HO AOMYCTHUII B HEM:
1). He GoJiee 0HOM HErpyOOi OMMOKK U OJJHOTO HEA0YETa;

2). wiu He 0oJiee IBYX HEJ0YETOB.

Otmertka "3" craBuTCS, €CIIM YYEHUK IPABUJILHO BBIIIOJIHWI HE MeHee 2/3 paOboThl WU
JOITYCTHII:

1). He OoJtee IBYX rPyObIX OIINOOK;

2). unu He 6oJiee 0IHOW TpyOOi M OTHOM HErpyOO# OIMOKK U OJTHOTO HEJ0YEeTa;
3). uu He OoJtee IBYX-TPEX HErPyObIX OIIHOOK;

4). uii OJJHO# HerpyOoii OMIHOKK U TPEX HEJOUYCTOB;

5). WM pU OTCYTCTBUU OIIMOOK, HO TIPU HATMYUH YETHIPEX-TISITH HEJJOYETOB.
O1metka "'2" cTaBUTCS, €CJIM YICHHK:

1). IOMYCTHIT YMCIIO OMIHOOK M HEOYETOB MPEBOCXOIAIICE HOPMY, IIPH KOTOPOH MOXKET OBITh
BBICTaBJIEHA olleHKa '3"";

2). WK €CIIH MPABUIILHO BBIMOJIHII MEHEE TIOJIOBUHBI paOOTHI.

Q0mas KNacCHPUKANN OINOOK,

[Ipu orieHke 3HaHWH, YMEHUM, HABBIKOB CJISyeT YYUTHIBATh BCE OMUOKU (TpyOble U HErpyObIe),
HEOYETHI B COOTBETCTBUH C BO3PACTOM YYaIIHXCS.

['pyOBIMH CUMTAIOTCS OUIMOKH:

- HE3HAHHE OIPEJICIICHUS] OCHOBHBIX TIOHSTHI, 3aKOHOB, TIPABUJI, OCHOBHBIX MOJIOKEHHH ,
Teopuu, He3HaHKE (POPMYII, OOIICTIPHHSITHIX CHMBOJIOB 0003HAYCHUH BETMYHH, SIMHUILL KX
W3MEPCHUs, HAMMEHOBAaHHUI ATHX CIUHMUII,

- HEYMCHHE BBIJICIUTH B OTBETE INIABHOE; 00OOIIUTh PE3yIbTaThl U3YUCHHUSI,

- HEYMCHHUE NMPUMCHHUTH 3HAHUS ISl PEIICHHsI 3314, 0ObsSICHCHHS SIBJICHUS;

- HEYMCHHUE YUTATh U CTPOUTH I'paUKH, IPUHIIUITHATBHBIC CXEMBI,

- HEYMCHHE MOJI'OTOBUThH YCTAHOBKY WJIH J1a0OpaTOpHOE 000pYI0BaHUE, TPOBECTH OIIBIT,
HaOJIr0/IeHue, cenaTh He00OX0AUMbIC PACUYEThI UM UCTIOJIb30BATh TOTYUYCHHBIC TAaHHBIC JUISI
BBIBOJIOB;

- HEyMEeHHE TMOJIb30BaThCS MEPBOUCTOYHUKAMH, YUSOHHUKOM, CIIPABOYHUKOM;

- HapylIeHHe TEXHUKHU 0e30TacCHOCTH, HeOpeKHOE OTHOIIEHHE K 000pyI0BaHUIO, TpUbopam,
MaTepuaam.

K HerpyObIM OTHOCSTCS OIIMOKHU:

- HETOYHOCTH (POPMYIHUPOBOK, ONIPECICHUN, TOHATUH, 3aKOHOB, TEOPUH, BHI3BAaHHAS
HEMOJIHOTON OXBaTa OCHOBHBIX MPU3HAKOB OTPEENAEMOT0 TOHATHS WK 3aMeHol 1 — 3 u3
3THX MPU3HAKOB BTOPOCTETICHHBIMH;

- OIMOKY IMPH CHATHH MOKA3aHUN C U3MEPUTEIBHBIX MPUOOPOB, HE CBSI3aHHBIE C
oTpe/ieieHUEM IICHBI ICTICHHS IIKAJIbI;

- OWMOKH, BHI3BAaHHBIE HECOOIIOJICHIUEM YCIIOBUN TIPOBEICHHUSI OTIBITA, HAOIIOIEHUS, YCIIOBHIA




paboTsl iprbopa, 000pyIOBAHHS;

- omuOKU B YCIIOBHBIX 0003HaUEHHX Ha CXeMaX, HETOUHOCTh rpaduka;

- HepalMOHAJIbHBIA METOJI PELICHUS 33/1a41, BHIIIOJHEHNS YaCTH MPAKTHUECKON padoTHI,
HEZ0CTAaTOYHO MPOyMaHHBIN IJIJaH YCTHOI'O OTBETA (HApYyLIEHUE JJOTUKU U3JI0KEHUS, I0MEHA
OT/IENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);

- HepalMOHAJIbHbIE METO/IbI pAOOTHI CO CIIPABOYHON JIUTEPATYPO;

- HEyMEHHE pelaTh 3a/1a4, BBIIOJIHATH 3aJaHHs B 00IIeM BUJIE.

Henouéramu aBusrores:

- HepalMOHaJIbHbIE NPUEMBI BHIYMCIECHUHN U TPeoOpa3oBaHUi, BBINIOJIHEHUS OIIBITOB,
HAOJIOJICHUH, PAKTUYCCKUX 3aITaHUM;

- apudMeTHIecKre OUTMOKN B BEIYUCIICHUSIX;

- HEOpEKHOE BHITIOJTHEHHE 3aNMCel, YepTexke, cxeM, rpauKoB, TaOJIHII,

- opdorpaduyeckre U MyHKTYal[MOHHbIE OLTUOKH.

Kputepun oueHKH coiepKaHusi U 3alIUTHI TPOEKTA:
1. Coco6HOCTB K CaMOCTOSITENIBHOMY IPUOOPETEHUIO 3HAHUI 1 PELLIEHHIO TPOoOIeM
Kpurepuit 1.1. TTouck, oT00p 1 aieKBaTHOE UCHOJIb30BaHUE HHPOPMALIUU
Kpurepwii 1.2. [TocranoBKa mpoOieMbI
Kpurepmnit 1.3. AKTyaIbHOCTb M 3HaUMMOCTB TEMBI IPOEKTa
Kpurepuit 1.4. Ananus xoa paboTbl. BeIBO/IbI 1 TEPCTIEKTUBBI
Kpurepuii 1.5. JInunas 3anHTepecOBAHHOCTH aBTOPA, TBOPUYECKHIA MOIX0] K paboTe
2. CchopMHUpOBaHHOCTH MPEIMETHBIX 3HAHUIA U CTIOCOOOB JICHCTBHIA
Kpurepwmii 2.1. ['yOrHa pacKphITHS TEMBI IPOEKTa
Kpurepwii 2.2. Metoauka rccieioBaHuit
Kpwurepuii 2.3. KauecTBO MPOEKTHOTO MPOIYKTA
Kpwurepwuii 2.4. Vcrionb30BaHKe CPEICTB HATTISITHOCTH, TEXHUIECKUX CPEIICTB
3. ChopMHPOBAHHOCTH PETYISTUBHBIX ACUCTBUI
Kpwurepwuii 3.1. CootBercTBHE TpeOOBaHMSM OPOPMIICHHS ITUCHbMEHHOM YacTH
Kpwurepuit 3.2. CooTBeTCTBHE CONIEPKaHMS TEME
Kpwurepuii 3.3. CrieHapuii 3a1UThI (JIOTUKA U3JI0KEHHS ), TPAaMOTHOE MTOCTPOCHUE
JOKJ1aza
4. ChopMupoBaHHOCTH KOMMYHHUKATHBHBIX JCHCTBUI
Kpurepuii 4.1. UeTKOCTb ¥ TOUHOCTb, YOSIUTEIHHOCTD U TAKOHUYHOCTD
Kpurepuii 4.2 YMeHue oTBe4YaTh Ha BOIPOCHI, YMEHHUE 3ALHIIATH CBOIO TOUKY 3PEHUS
[Ipu 3TOM MakcuMalibHas OIICHKA 110 KaXXJA0My KpUTEPHIO He npeBbimaeT 3 6amioB. [1pu Takom
MOAX0/JIe JOCTHKEHHE 0a30BOT0 YPOBHS (OTMETKA «yIOBIECTBOPUTEIBHO») COOTBETCTBYET
nosyueHuto 34 - 36 nepBuYHBIX OaIoB (110 /ABa Oajia 3a KaX/blil U3 KPUTEPUEB), a
JOCTHKEHHE MOBBIIIEHHBIX YPOBHEW COOTBETCTBYET MOJMy4deHUI0 37—48 nepBUUHBIX 0aIOB
(oTMeTKa «xopoioy») wik 43-51 nepBUYHBIX 0ATIIIOB (OTMETKA «OTIIMYHOY).

Conep:xanue kypca xumuu B 10, 11 kinaccax.

Oco6eHHOCTH coJiepKaHusl 00y4eHUsI XUMUH B CpeTHEN 1IKosIe 00YCIOBIECHbI CrielU(pUKOi
XMMUU KaK HayKd ¥ OCTAaBJICHHBIMU 33aauaMi. OCHOBHBIMU MpoOIeMaMi XUMHH SIBIISTIOTCS
U3Y4YEHHE COCTAaBA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH X CBOWCTB OT CTPOEHUS, MIOJIYyYECHHE
BEIIECTB C 3a/IaHHBIMM CBOMCTBAaMU, UCCIIEI0BAHNE 3aKOHOMEPHOCTEN XUMUUECKUX pEaKui U
IIyTEH yNpaBICHMs MU B LIEAX MOJIy4EHUS BEUIECTB, MaTEPUAIIOB, dHEpruu. [loaTomy B
IIPUMEPHO MPOrpaMMe M0 XMMHUH HAILIM OCHOBHbIE CO/iep KaTebHbIe JIUHUH:

e BemecTBo — 3HaHUA O COCTaBE U CTPOCHHUHU BCHICCTB, UX BaKHEHIIINX (I)I/IBI/I‘-ICCKI/IX u
XUMHUYCCKUX CBOﬁCTBaX, OHOJIOTHYECKOM ﬂCﬁCTBHH;



o  XuMHYecKasi peaKuus — 3HaHUs 00 YCIOBUAX, B KOTOPBIX HPOSIBIAIOTCS XUMUYECKUE
CBOICTBA BEIIECTB, O CLIOCO0AX YIpaBICHUS] XUMHUUECKUMHU MPOLIECCAMU;

o IIpumeHeHMe BelleCTB — 3HAHUS U OIBIT IIPAKTUYECKOM JEATENBHOCTH C BEIIECTBAMM,
KOTOpBIE HanboJ1ee 4acTo ynoTpeOIsIFoTCs B MOBCEHEBHOM KU3HU, ITHPOKO
HCIIOJIBb3YIOTCS B IIPOMBIIIJIEHHOCTH, CEJIbCKOM XO34MCTBE, HAa TPAHCIIOPTE;

o SI3BIK XMMHM — CHUCTE€MAa BAKHEUIINX MOHIATHY XMMHUH U TEPMUHOB, KOTOPBIE X
0003Ha4Yar0T, HOMEHKJIaTypa HEOPraHMUECKUX BEILIECTB, T. €. UX Ha3BaHUA (B TOM 4HCIIe
TPUBHAJIBHBIC), XUMUUECKUE (POPMYJIIBI M YpaBHEHUS, a TAK)KE MIPaBUIIa IEpeBoia
nH(GOPMAIINU C €CTECTBEHHOTO S3bIKa Ha SI3bIK XUMUU B 00paTHO.

@opMbI OPraHu3auy y4e0Hoii 1eaTeILHOCTH
DopMbI OpraHu3aIK y4eOHOU AEATETHHOCTH ONPEIETISIOTCS BUaMU y4eOHOM padoThl, crieu UKol
y4eOHOM Tpynmbl, W3ydyaeMbIM MaTepuajoM, Y4eOHbIMHU LeasIMU. Bo3MOXHBI crienyrouiue
OpraHu3alMoOHHbIE GOPMBI 00YUEHHUS.
- KitaccHo-ypounast (M3ydeHne HOBOTO, IPaKTUKYM, KOHTPOJTb, IOTIOTHUTEIIBHAS paboTa, YPOKH-
3a4eTsl). B JaHHOM ciTydae MCTIONIB3YFOTCS BCE TUTIBI 0OBEKTOB, MEXKITPEIMETHBIE CBSI3U; TIPH
BBITIOJTHEHHUH MTPOEKTHBIX 33,1 "HHI MOMCK HHPOPMAIUU OCYIIECTBIISETCS YIAIIUMHUCS TIO]T
PYKOBOJICTBOM YYHTEIIS.
- ammBHyaibHAS M MHIMBH Ty TH3HpOBaHHast. Takve popMbI pabOTHI TTO3BOJISIOT PEryIHPOBAThH
TEMII ITPOABMKCHHS B O6y‘leHI/II/I KaXXKI0I0 IIKOJIbHUKA B COOTBETCTBUH C €0 CIIOCOOHOCTSIMU. HpI/I
paboTe B KOMITBIOTEPHOM KJIacce I0 3apaHee M0100paHHBIM HH(OPMALIUOHHBIM, TPAKTUYECKUM 1
KOHTPOJIbHBIM 33aHUSIM (POPMUPYIOTCS] MHMBUAYaIbHBIE 33/1aHUS JJIS yHaIUXCs.
- I'pynmoBas pabora. [IpeaBapurensHo yauTens GopMupyeT OJI0KH Mt 0OIHiA OJIOK 0OBEKTOB,
TMOCJIC IGMOHCTPAIIMK KOTOPOTO IMPOUCXOINUT OOCYKIEHHUE B TPYIIax 00IIei mpoOsieMbl, 1100 MUHHU-
3aJ1a4, KOTOPBIE SIBJISIFOTCSI COCTABHOM YacThI0 00111eH yueOHOM 3a1a4u.
- Bueknacchas pabora.
- CamocTosTenpHas paboTa ydaniuxcsl M0 U3y4eHHIO HOBOTO MaTepHayia, OTpabOTKe y4eOHBIX
HABHIKOB M HAaBBIKOB MPAKTUYE"CKOTO MPUMEHEHUS! MPUOOPETEHHBIX 3HAHUMN; BBHIIIOJIHEHUE WH-

JTUBUAYAIbHBIX 33JaHUI TBOPYECKOTO XapaKTepa.
-IIpakTrKymBbI

- Jlexuuu

- Huckyccuu

10 KJ1ace
(2 u B Henmemr0; Beero 67 u)

Tema 1.Ipeamer opranudeckoit xumuu. Teopusi cTpoeHUsi OpraHudecKux coeruHenni (9 u)
[Ipeamer opranuueckoit xumuu. CpaBHEHHE OPraHMUYECKUX COSIMHEHUH ¢ Heopranumyeckumu. [Ipu-
POJHBIE, UCKYCCTBEHHBIE I CHHTETHUECKHE OPraHUUECKHE COSTMHEHUSL.

BanentHocTs. XvMuueckoe CTpOeHHE KaK MOPSIIOK COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaIEHTHOCTH. OCHOBHBIE MOJIO’KEHHSI TEOPUM XMMUYECKOTO CTPOEHHSI OPraHUIECKUX COEAMHEHUM.
[lonsiTME O TOMOJIOTUM ¥ TOMOJIOTaX, U30MEPUH U U30MEPAX.

T ema 2. Yri1eBoI0pO/bI H HX IPUPOAHBbIE HCTOYHHKH (20 )

IIpupomnslii T a 3. Ank ansl. [Ipupoasslii ra3 kak Tommso. [ IpenMyiecTBa npupoHOTO ra3a nepes
JpYr'MH BUIaMu ToruiBa. CocTaB IPUPOIHOTO ra3a.

AJIKaHBI: TOMOJIOTHYECKUN Psifl, ©30MEPUS 1 HOMEHKIIATYpa aJIKaHOB. XUMHUYECKHE CBOMCTBA aJIKa-
HOB (Ha MpUMepe MeTaHa M 3TaHa): TOPeHue, 3aMelleHHe, pasfioxKeHHe 1 geruapuposanue. [Ipumene-
HUE aJIKaHOB HAa OCHOBE CBOMCTB.



AJIK € H bl. DTUJIEH, €ro MoJy4eHue (JIerupUpOBAHUEM 3TaHa U IETU IpaTaliiei 3TaHosa). XuMu-
YeCKHE CBOICTBA STUIICHA: TOPEHHE, KAYeCTBEHHBIE peakiny (oOeciBeunBane OpOMHOI BOJIBI U
pacTBOpa IepMaHraHara Kajius), ruaparanys, nojmMepu-3auus. [lomatuien, ero cBoiicTsa u
npumeHeHue. [Ipumenenne aTuiieHa Ha OCHOBE CBOMCTB.

Aukanuens! M kayayku. [lonsiTie 00 ankaaueHax Kak yriieBoJopoax ¢ AByMs IBOMHBIMU CBS3SIMH.
Xummdeckue cBoiicTBa OyraaueHa- 1,3 u u3omnpeHa: ooecBeunBaHue OPOMHOM BOJIBI U
noJauMepu3anus B Kayayku. Pe3una.

AJIKUHBL. ALIETUJIEH, €TO MOJIy4eHHE MMPOJIM30M METaHa U KapOUJAHBIM CrIocoOOM. XUMUYe-CKUe
CBOIICTBA alleTUIICHA: TOPEHHE, 00ECIIBEUMBaHNE OPOMHOM BO/IBbI, PHCOETMHEHNE XJIOPOBOAOPOIA U
ruzaparanys. [I[puMeneHue arneTuiieHa Ha OCHOBE CBOMCTB. Peakiys nosimmepu3ayy BUHWIXJIOPUAA.
[TonMBUHUIXTIOPU U €r0 IPUMEHEHHUE.

b e H 3 0 1. [lomyueHue 6eH30:1a U3 rekcaHa v aleTuieHa. XMMHUYECKHe CBOMCTBA OEH301a: TOPEHHE,
raJloreHupOBaHue, HUTpoBaHue. [I[prMeneHne 6eH30J1a Ha OCHOBE CBOMCTB.

H e ¢ 5. Cocras u nepepadotka Hedpt. Hedrenpoaykrsl. beH3uH u nonstre 00 OKTaHOBOM YHCIIE.
JemoncTtparu. ['opeHne meraHa, sTuiieHa, areTusaeHa. OTHOILIEHHNE METaHa, STUIICHA, alleTUIIeHa

1 OeH30J1a K pacTBOPY MepMaHraHara Kajimsi 1 OpomHoii Bojie. [lomydenue sTunena peakimei
JEeTUpaTaliiy STaHoJIa U ICOJIMMEPH3alii MOIUATUIICHA, alleTriIeHa KapOUTHBIM CIIOCOOOM.
PaznoxeHune kayuyka npu HarpeBaHUH, UCTILITaHUE MPOTYKTOB PA3JIOKEHUS Ha HENPEIETbHOCTb.
Komnnexmms 06pa3noB HeGTH 1 HEPTETIPOTYKTOB.

Tema 3.Kucsiopoa u a3orcoaep:xamume oprannyeckue coemHeHus (28 4.)

Cruprsl. lomydyenne stanona 6poKeHHEM IIFOKO3bI U THApaTalien sTuieHa. [ uapokcuibHas
rpyIma kak GyHKIHoHambHasL. [IpeacraBienre o BOJIOPOIHOM CBsI3U. XUMUYECKUE CBOMCTBA 3TAHOJA:
ropeHue, B3auMOJICUCTBUE C HATpUEM, 00pa30BaHKE MPOCTHIX U CIIOKHBIX 3(DUPOB, OKUCIICHUE B
anbreru. [IpuMeHenue 3TaHosa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 TOCIEICTBUSA U
MpeAYNpEXICHUE.

[TonsiTue 0 mpenenbHbIX MHOTOATOMHBIX CIAPTaX. [ IMILIEprH Kak MpeICTaBUTENh MHOTOATOMHBIX
cnupToB. KauecTBeHHAas peakiysi Ha MHOTOaTOMHBIE criipThl. [[puMenenne ruiepuHa.

Kamennstit yromib. @eHoit. Kokcoxumudeckoe Mpor3BOICTBO U €ro mpoaykius. [lomydenue dheromna
KOKCOBaHHeM kameHHOro yriisi. [IpumeneHue ¢eHosia Ha OCHOBE CBOMCTB.

Anpneruppl. [lonyuenne abaernioB OKUCIEHUEM COOTBETCTBYIOIIMX CITUPTOB. XUMHUUECKHE
CBOWCTBA AJIbAETU/IOB: OKUCIICHHE B COOTBETCTBYIOLYIO KUCIOTY U BOCCTAaHOBJICHHUE B
COOTBETCTBYIOLIMI crupT. [IprMenenre Gpopmanberiia 1 aleraibIeriia Ha OCHOBE CBOMCTB.
Kap6oHoB bie kucioTel. [TomydeHre kKapOOHOBBIX KUCIOT OKHCIEHUEM albJICTHI0B. XUMUYECKUE
CBOMCTBA YKCYCHOM KUCIOTBI: 00IIIME CBOICTBA C HEOPraHMYECKUMU KHCIOTAMU U PEaKLIUs
srepudukanun. [IpumeHeHne ykCycHO# KHCIOTHI HA OCHOBE CBOMCTB. BhICIINe >KUpHBIE KUCIIOTHI HA
IpuMepe NaIbMUTHHOBOM U CTEAPUHOBOM.

Cnoxubie aupst u sxxupbl. [lomydenne cioxHbIx 3¢upoB peakuueii srepudukarmn. CloKHbIe
3¢upbI B IpUpo/Iie, UX 3HaueHue. [[pumeHeHne ClnoKHbIX 3(pUPOB Ha OCHOBE CBOMCTB.

Kupsl kak cioxxHbIe A3PUpbl. XUMUYECKHE CBOMCTBA )KUPOB: THIPOJIN3 (OMBUICHHE) U THAPUPOBAHUE
KUJIKUX KUPOB. [ [pumenenre )kupoB Ha OCHOBE CBOMCTB.

VY riaeBo abl YIIIeBObl, X KIaCCU(PUKALIMSA: MOHOCAXapH Ibl (TJIF0K034), IUcaxapHpl (caxapo3a) U
noJMcaxapy/bl (KpaxMall U LeJUTI0I03a). 3HaUYeHUE YIIIEBOI0B B )KUBOM NPHPOJIE U B )KU3HU
4eJI0BEKa.

I'mrok03a — BeIecTBO ¢ IBOMCTBEHHON (DyHKIIMEH — albIeruI0CIUPT. XUMHUYECKHE CBOMCTBA
TJIFOKO3BI: OKUCJIEHHE B IIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, OpOrkeHHe
(MoI0UHOKHMCIIOE ¥ clIUPTOBOE). I [prMeHeHue IITtoK03bl Ha OCHOBE CBOMCTB.

Jucaxapu sl 1 nomucaxapupl. I oHsTHE 0 peakuysax NOIMKOHEHCALMH M TUIPOJIN3a Ha IPUMEPE
B3aUMOIIPEBPALLEHU: TJIIOKO3a - MOJIMCAaXapus.

Amunsbl. [Tonstue 00 amunax. [lomydenne apoMaTnieckoro aMmHa — aHWIMHA — U3 HUTPOOEH301a.
AHMIIMH KaK OpraHMYeCKOe OCHOBaHUE. B3auMHOE BIMSIHHE aTOMOB B MOJIEKYJIE aHWJIMHA!



ocnalieHne OCHOBHBIX CBOMCTB U B3aUMOJCHCTBHE ¢ OpOMHOI Bos1oH. [ IpruMeHenne anummHa Ha
OCHOBE CBOMCTB.

AMuHOKHU cIo T bl [lonmydeHre aMUHOKUCIIOT U3 KApOOHOBBIX KUCIOT M TUIPOIIM30M OCITKOB. XH-
MHUYECKHE CBOMCTBA aMHHOKHUCIIOT KaK aM(pOTEPHBIX OPraHMUECKHX COSIMHEHHI: B3aUMOJICHCTBHE CO
11e-JIoYaMu, KUCIOTaMU 1 JPYT C APYroM (peaxiysi NojauKoHaeHcauun). [lentunnas cBsisb u
noyunenTu sl [IpuMeHeHrie aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

Benku. [Tomydenre OenKoB peaknueid MOJIMKOHICHCAIIMY aMUHOKHCIIOT. [lepBryHast, BTOpUYHAast 1
TPETUYHAs CTPYKTYPhI OeTIKOB. XMMHUUECKHE CBOICTBA OEJIKOB: FOPEHUE, IeHATYpaIHs, THIPOIIH3 U
[[BETHBIC peakuny. broxuvmueckue GyHKIUN OSITKOB.

I'enetnyeckas CBSA3b MEXKTy KIIaCCaMy OPraHUYECKUX COCTMHEHUM.

[IpaxTnueckas padota Nel «aentudukanmst opraHM4ecKuX COEIUHEHUID)

T e m a 4. Oprannyeckasi XumMus 4 00111ecTBO (84)

NckyccTBeHHBIENOTUM e p bl [lodydyeHne NCKycCTBEHHBIX MOJMMEPOB, KaK MPOIYKTOB
XUMHUYECKOH MOM(UKAIIK TIPUPOIHOTO MOJMMEPHOTO ChIphsl. VICKycCTBEHHBIE BOJIOKHA (all€TaTHBIN
IIeJIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

CHHTEeTHUYECKHEeNnOoauM e p bl [lonydeHne CHHTETHIECKUX TIOJIMMEPOB PEAKIIAAMHU TTOJIN-
Mepu3aluy 1 NOJIMKOHAECHCAIMU. CTPYKTYpa MOJIMMEPOB: JIMHEHHAs, pa3BETBICHHAS U
npocTpaHcTBeHHast. [IpecTaBuTeny CHHTETHUECKUX TIACTMACC: TOJIMATHIIEH HU3KOTO U BHICOKOTO
JIABJICHUS], TOJUITPOTTMIIEH ¥ OJMBUHWIIXIIOpUA. CUHTETHYECKUE BOJIOKHA:JIABCAH, HUTPOH U KalpoH.
[IpakTrueckas padora Ne2 « Pacrio3HaBaHue miacTMacc 1 BOJIOKOH)

11 KJjace
(2 g B Henmemr0; Beero 65 u)

Tema 1. CoBpeMeHHbIe TPEICTABJIEHHSI O CTPOeHHH aToMa(6 u)

Ctpoenwne aToma u niepuoarueckuii 3akon J[. . Menpaeneesa (7 u)

OCHOBHBIE CBEJCHUSA O CTPOCHUM aToMa. Spo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI.
DOnexTpoHHas 000j04YKa. DHepreTuuyeckuid ypoBeHb. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX
000JI04eK aTOMOB »5JEMEHTOB 4-ro0 U 5-T0 mnepuojoB mnepuoauyeckoil cuctemsr J[. .
MenneneeBa (mepexonHbix dyieMeHTOB). Ilonstue 00 opOuTamsax. S- W p-OopOUTaNH.
DNeKTpOHHBIE KOHPUTYpAIlMd aTOMOB XMMHYECKHX 3yeMeHToB. Ilepuomnyeckuii 3axon JI. U.
MenneneeBa B cBeTe ydyeHuss O cTpoeHuu aroma. Ortkpeite [[. WM. MenneneeBbim
nepuoaudeckoro 3akona. Ilepuoanueckas cucrema xumuueckux snementoB J[. M. MenneneeBa
— rpaduyeckoe OTOOpaKeHHE NEPUOJAUYECKOr0o 3aKoHAa. DU3MUYECKUN CMBICI MOPSIAKOBOTO
HOMEpa JJIEMEHTa, HOMepa MepuoJa W HOMepa Trpymmnbl. BaneHTHbie 37eKTpOHBI. [IpuduHbI
W3MEHEHHsI CBOMCTB SJIEMEHTOB B IEpHOJaxX W rpymnnax (riaBHbIX moArpymnmnax). [lomoskenue
BOJIOpPOJIa B MEPUOAMYECKO cucTeme. 3HaYeHHe MEPHOIMUYECKOrO 3aKOHAa U MEePHOIUYEeCKOn
cucteMbl xuMudeckux snemeHToB J[. M. MenneneeBa ansi pa3BUTHS HayKM M TOHUMAaHUS
XUMHUYECKON KapTuHbl Mupa. JlemoHcTpanuu. Pasnuunbie (OpMbI MEpUOAUYECKON CHCTEMBI
xuMmuueckux anemenToB /. . Menneneena.

JIaboparopusiii onbiT. 1. KoHCTpyHpoBaHue nepuoandeckoi

TaOJIUIBI DIEMEHTOB C UCTIOIH30BAHHUEM KapTOUEK.

Tema 2. Ctpoenne BemectBa (13u)

HNonnas xumudeckass cBsa3b. Katumonsl u anuonbl. Kiaccudukanus wnoHoB. HoHHbIE
KpUcTauInueckue pemerkd. CBONCTBA BEIIECTB € TUM THUIIOM KPUCTAIIMYECKUX PEUIETOK.
KoBanentHass xumuueckasi CBsi3b. DIEKTPOOTpULATEIbHOCTh. [lonsipHass H HEMoJisipHas K O
BaneHTHbIe CBsi3U. Jlumoinb. TIONSpPHOCTH CBSI3U W TOJAPHOCTh MOJEKynbl. OOMEHHBIH U
JIOHOPHO-AKIENTOPHBI MEXaHW3Mbl O00Opa30BaHHUsI KOBAJCHTHON CBS3U. MOJEKYJISpHBIE U
aTOMHBIE KpHUCTAJUIMYEeCKue pemieTku. CBONCTBA BEUIECTB € 3TUMH THUIAMH KPUCTAILTMYECKUX
PELIETOK.



Mertannuueckas xumudeckas cBsi3b. OCOOEHHOCTH CTPOEHUS aTOMOB MeTauloB. Merayunueckas
XMMMUECKasl CBSI3b H METaJUIMYECKas KpUCTaJIMueckas pemierka. CBONCTBA BELIECTB C 3TUM
TUIIOM CBSI3H.

BonoponHas xumuueckas cBsi3b. MEXMOJEKYIsIpHas W BHYTPUMOJEKYJISIpHas BOJOPOJHAs
CBS3b. 3HAUEHUE BOJIOPOJAHOM CBSI3H JUIS OpraHU3alMK CTPYKTYp OMOOJIMMEPOB.

[Tonumepsl. IlnactMaccel: TepMOIIACTbl M PEAKTOIUIACTHI, UX HPEICTABUTENIN U NPUMEHEHHE.
Bosokna: mnpuponHbie (pacTUTENbHBIE W KUBOTHBIE) W XUMHUYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), UX MPEICTABUTEIN U TPUMEHEHHE.

I"a3000pa3zHoe cocTrosiHue BemecTBa. Tpu arperaTHbIX COCTOSTHUS BOABI. O COOCHHOCTH CTPOCHHUS
ra3oB. MoJsipHbIii 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepbl Ta3000pa3HBIX MPUPOAHBIX CMeceil: BO3AyX, MNPUPOAHBIM ra3. 3arps3HEHHE
aTMocdepsl (KUCIOTHBIE OXKH, MapHUKOBBIN 3PQeKT) 1 0opbba ¢ HUM.

[IpencraButenu ra3o00pa3HBIX BEIIECTB: BOAOPOJ, KHCIOpPOJ, YIJIEKUCIBIH Tra3, aMMHaK,
stiiieH. X nmostyuenue, coOupanue u pacrio3HaBaHHe.

Kunkoe cocrossnue BemiectBa. Bogma. IlotpeGnenne Boabl B OBITY M Ha TPOU3BOJCTBE.
XecTkocTb BOJIBI U CLIOCOOBI €€ YCTpaHEHUS!.

MunepanbHbI€ BOJbI, X UCIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LEISX.

Kunkue KpuCTaJTbl U UX TPUMEHEHHE.

TBepnoe cocrosiHue BemecTBa. AMOpQHBIE TBEP/AbIE BELIECTBA B IPUPOJIE U B )KU3HHU YEJIOBEKA,
UX 3HauYeHue u npuMeHeHue. Kpucraminueckoe CTpoeHUE BELECTBA.

Hucnepcusie cuctemsl. [lonstie o qucnepcHpIx cucteMax. JlucnepcHas (asza u aucnepcuoHHast
cpena. Kiaccudukanus IUCHEPCHBIX CHCTEM B 3aBUCHUMOCTH OT arperaTHoro COCTOSIHUSA
JMCTIEPCHOM cpesibl U TUCTIEPCUOHHOM (ha3bl.

I'pyboaucniepcHbIE CUCTEMBI: AIMYIIbCUU, CYCIIEH3UH, a9PO30JIH.

ToHKOOMCTIEPCHBIE CUCTEMBI: TEIIN U 30JIH.

CocraB BeniecTBa U cMeceil. BeliecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MTOCTOSTHCTBA COCTABA BELIECTB.

[lonsiTne «mons» W ee Pa3sHOBUIHOCTU: MaccoBasi (IOJSL AIIEMEHTOB B COEAMHEHUHU, OIS
KOMIIOHEHTa B CMECH — JOJisI MpHUMECcei, J0Jsg PAacTBOPEHHOIO BEIIECTBA B PACTBOPE) M
oObvemHas. J{oJig BbIX0/1a MPOIYKTA PEAKIMU OT TEOPETUUECKU BO3ZMOKHOTO.

Hemonctparmu. Mojenb KpUCTaJUIMYECKON pemieTku xiopuaa Hatpus. OOpa3ibl MHHEpPAIOB ¢
MOHHOM KPUCTAJUIMYECKON PEIIETKOM: KaJbLUTa, raauta. Moaenn KpUCTaUNIMYECKUX PElIeTOK
«cyxoro Jpaa» (Wid fona), anmasa, rpadura (uiu kBapua). Moaens mosekyisl JIHK. O6pasib
mwiactMace  (deHonodopManbaeruinble, — MOJIUYPETaH,  MOJUATHIEH,  MHOJUIPOIHIIEH,
MOJIMBUHUJIXJIOPUA) U u3aenus u3 Hux. O0pasibl BOJIOKOH (IIEpCTh, MIEIK, alleTaTHOE BOJOKHO,
KalpoH, JIaBCaH, HEWJOH) M u3Aenus u3 HuxX. OOpaslbl HEOPraHMYECKUX IMOJUMEpPOB (cepa
IJIaCTUYECKasi, KBapll, OKCUJ AITIOMHUHHS, MPUPOIHbIE aTOMOCHIUKATHI). Moaenb MOJIIPHOTO
obvema ra3oB. Tpu arperaTHbIX cOCTOsIHHS Bonbl. OOpaslibl HAaKWIM B YallHUKE M TpyOax
LEHTPaTbHOTO OTOIIeHUs. JKeCTKOCTh BOJBI M CIIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KUIAKUX
kpuctaax. OOpasibl pa3IUYHbIX IUCHEPCHBIX CHCTEM: SMYIbCUH, CYCIEH3H, a’po30.JieH,
rejaen U 30J1eu

JlaGoparopHbie OMBITHL. 2.03HAKOMIIEHHE C KOJUIEKIIHEH MOJIMMEPOB: IIACTMACcC U BOJIOKOH U
m3nenust u3 Hux.3.VcnpiTaHue BOJBI Ha JKECTKOCTh. YCTpPaHEHHE KECTKOCTU BOABL. 4.
O3HakoMJIeHHE ¢ MUHEPATbHBIMU BoIaMU. 5. O3HAKOMJICHHE C JUCTIEPCHBIMU CHCTEMAaMHU.

Tema 3. Xumuueckue peaxuun (9 u)

Peakuuu, wnaymme Oe3 W3MEHEHHMS COCTaBa BEIIECTB. AJUIOTPONHUS U aJUIOTPOIHBIC
BUOM3MEeHEeHHS. [IpuunHbl amuioTponuu Ha mpuMepe MoaupUKalui KUCIOpoda, yriiepoja u
docdopa. O30H, ero 6HOIOTHUECKAs POITb.

N3oMmepsl 1 u3oMepus.

Peaknuu, waynmme ¢ HM3MEHEHHMEM COCTaBa BEIIECTB. Peakuuu COEAMHEHUS, Pa3JI0KEHUS,
3aMeleHus] 1 0OMEeHa B HEOPTaHUYECKOW M OpraHndeckoil Xumuu. Peakuuu 3k30- u



sHIoTepMHuuecKkie. TernnoBoil 3pPekT XuMUUECKON peakuud U TEPMOXUMUYECKUE YpaBHEHHS.
Peaknuu ropenus, Kak 4aCTHBIN CIy4all 9K30TEPMUYECKUX PEAKIIUM.

Ckopocth xuMHueckoil peakuuu. CKOpOCTb XMMMUYECKOM peakUuu. 3aBUCUMOCTb CKOPOCTH
XMMHMUYECKON peakUuu OT MPHUPOAbl pEarupyrollux BELIECTB, KOHLEHTPALUHU, TEMIIEpaTyphl,
IJIOIIAIM ITOBEPXHOCTH COIPUKOCHOBEHMUS M KaTalnu3aTopa. Peaknum romo- v rereporeHHbIE.
[lonstne o karanusze M Karaiauzatopax. depMmMeHTbHl Kak OHOJIOTMYECKHE KaTalu3aTopbl,
0COOEHHOCTH MX (PYHKITHOHUPOBAHUSL.

OOpatumocth XuMHUUecKUX peakuuil. HeoOpatumble u oOpaTuMble XMUMHYECKHE PEAKIIMHU.
CocTosiHME XMMHYECKOTO paBHOBECHUS MJIsi OOpaTUMBIX XUMHUYECKMX peakuuid. CrnocoObl
CMEILIEHHs XMMHYECKOI0 paBHOBECHUsI Ha IpHUMepe cuHTe3a aMMuaka. [loHsTHE 00 OCHOBHBIX
Hay4YHBIX MPUHLHUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHaKa UJIM CEPHOM KHCIIOTBHI.

Ponb Boabl B xuMuueckoil peakiuu. VMcTuHHBIE pacTBOphl. PacTBopuMOCTh U KiaccuUKaIus
BEILIECTB 10 3TOMY IIPU3HAKY: pACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BELIECTBA.
DNEKTPOIUTHl U HEDIEKTPOIUTHI. DJIEeKTpoauTHyeckas auccoruanus. KucmoTsl, ocHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPHUH IEKTPOJUTUYECKON JUCCOLIUALUH.

XUMHYECKHE CBOMCTBAa BOJABI: B3aUMOJEWCTBHE C METallaMH, OCHOBHBIMM U KHCJIOTHBIMH
OKCHJAMHM, pa3Jo’)KeHHe U o0pa3oBaHME KpHUCTAUIOTHApaToB. Peaknuu ruapatanuu B
OPraHN4eCKOM XUMHUHU.

l'upponus opraHuMueckUx ¢ HEOpraHWyeckux coeauHeHuil. HeoOpaTumblil  TUIpOIM3.
OOpaTUMBI TUAPOTU3 COJIEH.

I'mpaponu3 oOpraHMYecKMX COEAMHEHHMHM M €ro IPaKTHYECKOE€ 3HAYEHHE U1 TOJy4EHHsS
TUAPOJU3HOTO CHOUpPTa M MbUla. bHosornueckas posib THAPOIM3a B IUIACTUYECKOM M
SHEpPreTHuYecKoM 0OMEHe BEIIECTB U SHEPTHH B KIIETKE.

OxuncnurenpHO-BOCCTaHOBUTENBHBIE peakuuu. CreneHb okuciacHus. OIpeneiacHue CTEICHU
okucieHuss 1o Qopmyne coeauHeHus. lloHsTne 00 OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX
peakuusax. OKHCIIEHUE U BOCCTAHOBIIEHUE, OKACIUTEIb U BOCCTAHOBUTEIIb.

DJIEKTPOJIN3. DJIEKTPOJIH3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MPOLECC. DINEKTPOJIU3
pacIulaBOB M pPacTBOpPOB Ha IpuMmepe xnopuzaa Harpus. IIpakthueckoe npuMeHeHue
EKTPOJIA3A. DIIEKTPOJIUTHIECKOE NOJTyYCHUE ATIOMUHUS.

JIaGopatopHsble onbIThl. 6. Peakiius 3aMelieHns Meau *Kele30M B pacTBOPE MEIHOI0 Kylnopoca.
8. Peakuum, uaymme c oOpa3oBaHueM ocaaka, raza u Boabl. /. Ilomydenume xucnopona
pas3oKeHUueM IMepoKCUIa BOAOPOAA C HMOMOIIbI0 okcuia Mapranua (IV) m kaTtamasel celporo
kaprogend. 8. IlomyueHue Bomopoda B3aUMOJIEHCTBHEM KHUCIOTHI ¢ LUHKOM. 9. Pasnuunble
CJIydau TMApOJIn3a COJIEH.

IIpaktuyeckas pabora Ne 1. PemieHue sKcCnepUMEHTAlbHBIX 3ajJad MO TeMe «XHMUYecKas
peakuus »

Tema 4

BemecTBa u ux cBoiicrpa (29y4)

Mertamnsl. B3aumopeiicTBue MeTauioB ¢ HeMeTaulaMd (XJIOpOM, Cepod U KHUCIOPOIOM).
B3aumopeiicTBue MIETOYHBIX U MIETOYHO3EMENBHBIX METAJUIOB C BOJON. DIEKTPOXHUMHYECKUN
pAN HampsDKEHUW MeTauioB. B3aumojeicTBHEe METalIOB C pPacTBOPaMU KHUCIOT M COJIEH.
AnromuHOTepMus. B3auMoaelicTBUe HATPUS C ATAHOJIOM U (PEHOJIOM.

Kopposuss metaimnos. [loHsATHE O XMMHMUYECKOW M BIIEKTPOXMMHUYECKONW KOPPO3UU METAILIOB.
CriocoOBl 3a1IUThl METAIIOB OT KOPPO3HH.

Hemerannel. CpaBHHTENnbHAas XapakTEepUCTHKAa TajJOreHOB Kak HauOoyiee  TUIUYHBIX
npenctaBuTeneld HemeTannoB. OKHUCIWTENbHBIE CBOWCTBA HEMETANIOB (B3aHMMOJCHCTBHE C
MeTaJJIlaMd U BOJOpPOJOM). BOCCTaHOBUTENBHBIE CBOMCTBAa HEMETAIIOB (B3aUMOJCHCTBUE C
0oJee AMEKTPOOTPUIIATETFHBIMA HEMETAIIIAMU U CIIOKHBIMU BEIIECTBAMH-OKUCITUTEISIMHU ).
Kucnotsl Heopranuueckue u opranudeckue. Krnaccudukaius Kuciaor. XUMHUYECKHE CBOKCTBA
KHCJIOT: B3aUMOJIEUCTBUE C METallaMH, OKCHUJAMHU METAJJIOB, THAPOKCHUJIAMU METAJIIOB,



comssmMu, cnupramu  (peakmus  drepudukanuu). OcoOble  CBoiicTBa  a30THOH |
KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

OcHoBaHMsl HeopraHuveckue M opraHumyeckue. OCHOBaHMS, UX KiIacCU(pUKAIMI. XUMUYECKUE
CBOMCTBAa OCHOBAaHUM: B3aUMOJICHCTBUE C KHUCIOTAMH, KHUCJIOTHBIMH OKCHUIAMH U COJISIMH.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHM.

Comu. Knaccudukarust coneil: cpeHue, KUCIble 1 OCHOBHBIC. XHUMHUYECKUE CBOWMCTBA COJICH:
B3aUMO/ICHCTBUE C KUCJIOTaMHy, 1LeJI04aMH, MeTallaMu U cojisiMu. llpencraBurenu coselt U ux
3HaueHHWE. XJIOpUJ HaTpusd, KapOoHar Kambuusg, Gochar Kampuug (CpeIHHUE COJIN);
THIPOKapOOHATHI HATPHSI U aMMOHUS (KUCIBIE COJH); Tuapokcokapbonar meau (II) — mamaxur
(OCHOBHas COJIb).

KauecTBeHHBIE peaknuM Ha XJIOpUI-, Cylb(ar-, U KapOOHAT-aHHOHBI, KaTHOH aMMOHHUS,
katroHsl xxene3a (I1) u (11).

['enernueckas cBSA3b MEXIY KIacCaMU HEOPTaHUYECKUX M OpraHuYeckux coenuHeHuil. [lonarue
O T€HETUYECKOM CBS3M U IT'€HETHUYECKUX psnax. [ enermuecknid psa Meraia. ['eHeTuueckuil psin
HeMeTaia. OcOOEHHOCTH T€HETUUECKOTO Psiia B OPraHUYECKON XUMUH.

Hemonctparmu. Kosmeknus o6pa3ioB MeTauioB. B3anmoaeiicTBie HaTpUs U CYpbMBI C XJIOPOM,
Kenmesa ¢ cepod. lopenwe wMarHuss W adlOMUHUS B Kuciopoje. BsammopeiictBue
HIEJI0YHO3EMENIBHBIX METAUIOB € BOJOW. B3aumopelicTBue HaTpus € 3TAHOJIOM, LMHKA C
YKCYCHOM KUCJIOTOW. AoMuHOTEpMHUs. B3anmoaeiicTBre MeIU ¢ KOHIIEHTPUPOBAHHOM a30THOM
KUCTIOTOM. Pe3ynbTaThl KOpPpO3WM METANIOB B 3aBUCHUMOCTH OT YCJIOBHM €€ MpOTeKaHUs.
Komneknust o6pa3iioB HeMmeTasioB. B3amMojelcTBre XJIOpHOW BOABI C PacTBOpPOM OpomMma
(momuma)  xamus.  Komnmekuuss — OpUpOAHBIX — OpraHMYecKuX  KuciaoT.  PazOaBienHue
KOHIICHTPUPOBAHHOM CEPHOU KUCIOTHI. B3aumonelicTBue KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI
C caxapoM, LEJUII0J030d U Meabto. OOpasibl NMPUPOIHBIX MUHEPATIOB, COJACPXKAIINX XJIOPH]
HaTpus, KapOoHar Kambius, (Gocdar kambimss U ruapokcokapoonar memu (I1). OOpasis
MUIIEBBIX MPOAYKTOB, COAEPKAIIUX TUAPOKApOOHATHI HATPUS M aMMOHMS, UX CIIOCOOHOCTH K
pa3yioKEeHUIO NpU HarpeBaHuu. ['amenne cospl ykcycoM. KauecTBEeHHbIE peakinyi Ha KaTUOHBI U
AHUOHBI.

JlabopaTtopusie onbIThl. 10. icribITanne pacTBOPOB KUCIOT, OCHOBAHHM M COJIEH MHIUKATOPaMHU.
11. BzaumopeiicTBHe COJSIHOM KHCIOTHI M PAacTBOpPAa YKCYCHOM KHUCIOTHI C MeTaulamu. 12.
BiaumoneiicTBue COJSIHOM KHUCIOTHI M PAcTBOpPa YKCYCHOW KHCIOTBI C OCHOBaHHSIMHU. 13.
B3anmopeiicTBre cosiHOM KMCIOTHI U pacTBOPa YKCYCHOM KUCHOTHI ¢ cojiamu. 14. Tlonydyenue u
CBOWCTBA HEPACTBOPUMBIX OCHOBaHWH. 15. O3HAaKOMIICHHE C KOJUICKIUSIMH: a) METAJJIOB; 0)
HEMETAJJIOB; B) KHUCJIOT; ') OCHOBaHUM; JI) MHUHEpaJOB MU OWOJOTMYECKUX MAaTepuasos,
COJIepXkKalIUX HEKOTOPBIE COIH.

[Ipaktueckas pabora Ne 2. PemieHue skcriepuMEHTaNbHBIX 3a/ad 1Mo Teme «BemecTtBa u ux
CBOMCTBA »

Tema 5. Xumus u coBpemMeHHoe 001ecTBo (5 1)

Xumusa u npouzsoocmeo. XuMudeckasi MPOMBIIICHHOCTh U XUMHYECKUe TeXHOoJoruu. Cripbe
JUIslL XUMHUYECKOW TMPOMBIIUIEHHOCTH. Boga B XMMHYECKON MHPOMBIIUIEHHOCTU. DHEpPrus s
XUMHUYECKOTO MPOM3BOJCTBA. HayuHble NPUHUMIIBI XMMHYECKOTO IIPOU3BOJACTBA. 3allUTa
OKPY)KAIOILIEH Cpelbl M OXpaHa TPyAAa IPU XUMHUYECKOM INpou3BoAcTBE. OCHOBHBIE CTaIuuU
XUMHYECKOTO MPon3BocTBAa. CpaBHEHHE MPOU3BOACTBA aMMHUAKa U METAHOJA.

Xumus u cenvcrkoe xo3aucmeo. XUMHU3aLUs CEITbCKOTO XO34MCTBA U €€ HallpaBieHus. PacTeHus u
noyBa, noyBeHHbIH mnornomaromuii kommieke (IIIK). Ynobpenus u ux knaccupukarus.
XUMHYECKHE CpEeACTBA 3alluThl pacTeHUud. OTpuUaTeIbHbIE TMOCIEACTBUS MPUMEHEHHS
MECTULIMJIOB U 60pbh0a ¢ HUMU. XUMH3AIHs )KUBOTHOBO,ICTBA.

Xumus u sxonozus. XUMUUECKOE 3arps3HEHUe oKpyxkatomei cpeapl. OxpaHa rujnpocdepsl ot
XUMUYECKOTo 3arpsi3sHeHns. OXpaHa MouBbl OT XMMHUYECKOTO 3arps3 neHus. OxpaHa arMocgepsl
OT XUMHUYECKOro 3arps3HeHus. OxpaHa ¢uopel ¥ (ayHbl OT XMMHYECKOTO 3arps3HEHUS.
buotexHonorus v reHHast UHKEHEepHsl.



Xumus u nosceonesnas sHcusHov yenogexa. Jlomamnsas anteka. Morome U YUCTALINE CPEICTBA.
CpenctBa 00pb0BI ¢ OBITOBEIMU HACEKOMBIMU. Cpe/IcTBa JIMYHOW TUTUEHBI U KOCMETHKU. XUMHUS
u numa. MapkupoBKa ynakOBOK MUILEBBIX U TUTHEHUYECKUX MPOJYKTOB U YMEHUE UX YUTATh.

OKon0Tusg KHIJIMIIA. XuyMUs 1 TeHETHKA YeJIOBCKA.

TemaTuueckoe mianupoBanue Kypea xumum B 10-11 kiraccax

10 KJIacc
Tema OcHOBHOE coj/iepKaHue TI0 TeMeE XapakTepucTuka
OCHOBHBIX BHJIOB
JIeSITeTbHOCTH (Ha YPOBHE
yueOHBIX JIEHCTBUI)
1. Ilpenmer Oco0eHHOCTH cOoCTaBa OPraHU4YECKUX [ToHnMaTh NpUYMHBI
OpraHUYEeCKON BEIIECTB. MHOT000pa3us
xumud. Teopust Teopus XHMUYECKOI0 CTPOCHHUSI | OPraHUYECKUX BEIIECTB.
CTPOCHHS OpraHUYECKUX BemecTB. | OnpenensiTh
OpraHUYECKUX VYrieBoa0poIHbIH CKEJIET, | MPUHAJIC)KHOCTh BEMIECTB K
COETMHEHUH. (byHKIMOHANIBHAS TPYyNINa, W30MEPHs, | pa3IMUYHBIM KJaccam
TOMOJIOTHS YTJIEBOIOPOIOB.
2. YrieBogopoasl MeraH, stuneH, anetwieH, OyraaueH, | Ha3piBath yrieBogopoapl 1O
Y UX TIPUPOIHBIC OeH3011, MOJIMMEDHI, KaydyK. | MEXIyHapOHOU
HCTOYHHUKH. dusnyeckre U XUMUYECKHAE CBOMCTBA. HOMEHKJIaType
(C1-Cs).  XapakTepusoBaTh
CTPOCHHE Pa3IUYHBIX
KJIacCOB YIIE€BOIOPOIOB,
O00BICHATE 3aBHCHMOCTD
CBOMCTB OT HX COCTaBa H
CTPOCHHMSI.
3. Kucnopon —u Crpoenue Kuciopoacoaepxkamux | HazpiBath o
a30TcoepIKaIIne OpraHuYeCKUX COCAMHEHUH. | MEXTyHAPOIHON
OpraHUYEeCKUe OyHKIIMOHATBHAS TPyIIa, HW30MEpHUs], | HOMEHKIATYype BEIIECTBA,
BEIIECTBA. romoJiorust. IlpeacraBuTenu: 93TaHOJ, | ONPEIACISIThH
yKCycHasgs Kucnota. DeHON, JKHUPHL, | IPUHAIICKHOCTh BEIIECTB K
IJII0KO34a, caxaposa, KpaxmaJl, | pa3JIM4HbIM Kjaccam
kieryaTka. Ou3nyeckne ' XUMHUYECKHE | KUCIOPOACOIePKAIINX
CBOICTBA. COeIMHEHUH,
AMUHEI, AMHHOKHUCIIOTEHIL, OCJIKH, | XapaKTepHU30BaTh CTPOCHUE U
BOJIOKHA. DYHKIMOHAJbHBIE TPYIIIbI. | CBOICTBA, BBIIIOIHATH
dusnyecknue U XUMHUYSCKIE CBOMCTBA. AKCIIEPUMEHT o
pacro3HaBaHUIO
KHCIIOPOJICOAEPKALIUX
OPraHUYeCKHUX BEUIECTB.
Onpenenarsb
MIPUHAUICKHOCTh  BEIleCTBa
K KJaccy a30TcoJepiKallinx
OPraHUYEeCKUX COEAUHEHUN;
Ha3bIBATh o
MEXKTYHApOIHON
HOMEHKIIaType,




XapaKTepHU30BaTh CTPOCHUE U

XHMHUYECKHUE CBOICTBA
JIAaHHBIX BEIIIECTB.
4. Opranunyeckas buorexnonorus. I'ennas wuHxenepus. | Mcnosnb3oBath
XUMHUS U [Tomumepsr. Knaccudukanus | npuoOpeTeHHbIE 3HAHUS U
00I11IeCTBO. MOJIUMEPOB. HckyccTBeHHbIC | YMEHHST JUIsl  OTIpElEICHUs
MOJIMMEPBI:  LEJUTYJIOWA, AalleTaTHBINA | BUAA TOJIMMEPOB H  UX
ek, BHICKO3a, newtodaH. | MPUMEHEHHSI B )KU3HHU. .
IInactmaccel. BonokHa.
11 KJIacc
Tema OcHOBHOE coJiepKaHUe 10 TEME XapakTepucTuka
OCHOBHBIX BHUJIOB
JIesITeTbHOCTH (Ha YPOBHE
yueOHBIX JIEHCTBUI)
CoBpemMeHHbIE Baxneimme XxuMudeckue MOHATUS: | .XapaKTEpHU30BaTh IJIEMEHTHI
MpeaCcTABJIEHHs 0 | BEIIECTBO, XUMHUYECKUM 3JIEMEHT, aTOM, | MajJblX [EPUOJOB IO HX
CTPOEHUM aTOMA. | OTHOCHUTEJIbHAS aTOMHast Macca, | TIOJIOKECHHIO B
HN30TOIIEL. MEPUOINYECKOMN CUCTEME
[Tepuonnueckuii 3aKOH A.N. | I.N.Menneneena;
Menneneena. COCTaBJISITh DJICKTPOHHBIE U
AIIEKTPOHHO-TpadudecKue
(hopMyIIBI aTOMOB.
Crtpoenue Homn, XAMHAYECKast CBs3b, | OnpenensaTb BAJIEHTHOCTh U
BelllecTBA. 3JIEKTPOOTPULIATEIIBHOCT, CTETCHb OKHCIICHHS
BaJIEHTHOCTb,  CTENEHb  OKUCICHHUS. | XUMHUYECKHUX DJIEMEHTOB, THII
OCHOBHBIE TEOPUH: XUMUYECKOU CBS3U. | XUMHUUYECKOU CBSI3U B
COCIMHECHUSX, 3aps] HOHA.
OOBACHUTH 3aBUCUMOCTD
Mournekyina, OTHOCHUTEJbHASA | CBOMCTB BEIIECTB OT HX
MOJIEKYJISIpHAs ~ Macca, auIOTPONus, | COCTaBa u CTpPOEHUSI,
MOJIb, MOJISIpDHAs Macca, MOJIIPHBIN | IPUPOJY XUMHUYECKOH CBSI3U
0o0beM, BEIIEeCTBA MOJIEKYJISIPHOTO U | (HOHHOM, KOBAaJICHTHOM,
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBL. | METAIMYECKOM ).
OCHOBHBIE 3aKOHBI XHUMHU: COXpaHeHUs | Mcrmobp30BaTh
MAacChl BELIECTB, IIOCTOAHCTBA COCTAaBA. | MPHOOPETEHHbIE 3HAHUS U
YMEHUS ISl IPUTOTOBJICHUS
pacTBOpOB 3aJaHHOM
KOHIIEHTpalluu B OBITY U Ha
MPOU3BOJICTBE, KPUTUUECKOI
OLICHKHU JIOCTOBEPHOCTHU
XUMHYECKON  mH(popMaImm,
MOCTYMAIIE W3 pa3HbIX
HMCTOYHUKOB.
XumMuveckue 3EKTPOJIUT u HEANIEKTPOJUT, | OnpenensaTe XapakTep Cpesl
peakuuu. ANEKTPOJIUTUYECKAS Jcconuanus, | B BO/JIHBIX pacTBOpax
OKHCJTUTEb, BOCCTAHOBUTENb, | HEOPraHUYECKUX
OKHCJICHUE, BOCCTAHOBJICHUE, TEIIJIOBOM | COCIMHEHUN,  OKHCIUTEb,
s dekt peakiuu, CKOPOCTb | BOCCTAHOBUTENb.
XUMHUYECKON peakiuu, karanus, | OOBSICHUTD 3aBUCUMOCTh
xuMuyeckoe paBHoBecue. (OCHOBHbBIE | CKOPOCTH XUMHUYECKOM




ITOJIOXKCHUA TCOpUn
SHGKTPOHHTHHCCKOfI JUucconranus

peakuud ¥ TIOJIOKEHUS
XAMUYECKOTO PABHOBECHS OT
pa3InYHbBIX (PAKTOPOB.

BenrecrBa n ux
cBOlicTBa

Baxwueiimne Beniectsa M MaTepHUabl:
OCHOBHBIE ~ METa/NIbl W CIUIaBHI,
HEMETaJLJIEL. Oxcupl, KHUCIIOTHI;
OCHOBAHMS, COJIM; T€HETUYECKasi CBA3b
MEXIy KiJaccaMHh OpPraHUYeCKUX W
HEOPraHUYECKUX COCAUHECHHUIL..

HassiBaTh U3y4YEHHBIC
BEILIECTBA 110 «TPUBHATBHOI
I MEKTyHApPOAHOU
HOMEHKJIAType
XapakTepru3oBaThb
XUMUYECKHE
METaJLIOB,
OCHOBHBIX
HEOPraHUYECKUX
COCITUHCHHH;
XUMHUYECKHI
110
BaXXHEHUIITIX
HEOPraHWYECKUX BEUIECTB;

obmiue
CBOIiCTBA
HEMETAJIOB,
KJIaCCOB

BrinoaHsaTe
AKCHEPUMEHT
pacro3HaBaHUIO

Xumus
COBpEeMEHHOoe
00I1I[eCTBO

Xumuyeckas TEXHOJIOTHS.
[IpousBocTBO amMMMaka W MeETaHOJIA.
XuMudeckas TPaMOTHOCTH KaK
KOMIIOHEHT 00IIeH KyJIbTYPhI YEIOBEKA.

Hcmons3oBaTh
NpUOOpEeTEeHHbIE 3HAHUS U
YMEHUS B  IPAKTHYECKOU
JIeITEIIbHOCTH u
MOBCEIHEBHOM JKU3HU JIJIS:
1.00bICHEHUS XHMHUYECKHUX
SIBJICHUM, TIPOUCXOJAIINX B
npupone, OBITY W Ha
MIPOU3BOJICTBE
2.0mnpenenenus
BO3MOXHOCTH  IPOTEKAHUS
XUMHYECKHUX MPEBPALICHHUI B
pa3IMYHBIX  YCJIOBUAX U
OIICHKH UX ITOCJICIICTBUH.
3.DK0JI0TUYECKH TPaMOTHOTO
MOBEICHUSI B OKPYXKaIOIIei
cpene
4.01eHKkn
XUMHAYECKOTO  3arps3HCHUS
OKpyXKarlel cpeapl  Ha
OpraHu3M 4YeJI0OBEKa U JpYyrue
’KUBBIE OpPTraHU3Mbl
5.be3omnacHoro obparieHus ¢
FOPIOYMMU U TOKCUYHBIMH
BelIECTBaMH, J1a0OPaTOPHBIM
000pyI0BaHEM

BJIMSAHUA

10

KJ1acC

Tema

VY

1 [Ipeamer opranndeckoi
xumuu. Teopus cTpoeHus

JIMYHOCTHBIE! BBIpa)KaIOT IMOJIOKUTCIIBHOC OTHOIICHUEC K
IMponeCCy NO3HaHMA; IPUMCHAIOT ITpaBUJia ACJIIOBOT'O




OpraHUYECKUX
COEIMHEHUIL.

COTPYJHHYECTBA; OLICHUBAIOT CBOIO Y4EOHYIO
JeSATEIbHOCTD.

Meranpenmernsie: PErylATUBHBIE - ONIPEACIISIOT

uenu Y1, OCyIeCTBIAIOT IOUCK CPEACTB €€ JOCTHKEHUS.
[To3HaBaTenbHBIE — IEPEAAIOT COAEPKAHUE B CHKATOM
(pa3BepHyTOM) BUJE.

KomMMyHMKaTHBHBIE — 0(DOPMIISIOT MBICIU B YCTHOU U
IIICBMEHHOM PEYM C YUETOM PEYEBBIX CUTYALMM.

YrneBo1opoibl U UxX
MIPUPOIHBIE UCTOYHUKU

JlnunoctHele: BeipaaroT MOJ0KUTENIbHOE OTHOLIEHHE K
IPOLECCY O3HAHUS; AAI0T aJIEKBaTHYIO OLIEHKY CBOEH
yueOHOM 1eATENbHOCTH.

PerynsaTtuBHbIe — pabOTaOT MO COCTABIEHHOMY
w1any.CaMOCTOSTENbHO COCTABIISIOT IUIAH BBITIOJIHEHUS
3aJaHuN

[lo3HaBarenbHbIE — JENAIOT MPEINOIOKEHUS O
nH(popmanuy, KOTopast Hy>KHa sl pereHus yaeOHoH
3a/1a4M; 3aMHMChIBAIOT BHIBOJbBI B BUE MTPaBUIL
KoMMyHHKaTHBHBIE — YMEIOT CIyIIaTh APYrUX, IPUHATH
JPYTYI0 TOUKY 3pEHUSI, U3MEHUTH CBOIO TOUKY 3PEHUS

Kucnopon —u
a30TCcoJIepIKaIIne
OpraHHYEeCcKHe BelllecTBa

JImgnoctHble: [IposBIAIOT NO3HABATENBHBIN HHTEPEC K
crioco0aM perieHus] HOBBIX yU4eOHBIX 3a/1a4, TOHUMAIOT
IPUYMHBI ycIleXa B yUeOHOM e TeTbHOCTH.

MeranpeameTHele:

PerynatuBHbIC — OTIPENEIAIOT 1IETh YICOHOM
NEesITeIbHOCTH, OCYILIECTBIISIOT IOUCK CPECTB €
JOCTUXKEHUSI.

[To3HaBaTenbHbIE — MEPEAatoT COACpKaHUE B Pa3BEPHYTOM
WM CKaTOM BUJIE.

KoMMyHHKaTHBHBIE — YMEIOT IPUHUMATH APYTYIO TOUKY
3peHUsl.

Opranndeckass XuMHs U
00111eCTBO.

JIngnoctHbIe: JlaroT aleKBaTHYIO OLEHKY Pe3yJIbTaTaM
CBOEH YueOHOM JeATEIIbHOCTH, MPOSBIISIOT
II03HABAaTEJIbHBIA HHTEPEC K N3YyYEHUIO ITPEeIMETa
MeranpenmeTHsIe:

PerynstuBHbIe - 0OHAPYKUBAIOT U (HOPMYIUPYIOT
y4eOHYI0 Ipo0IeMy COBMECTHO C YUHUTEIIEM.
[To3HaBaTeNbHBIC — ACNAIOT MPEIIOJIOKEHUS 00
uHpOopMaLnu, HeoOX0AUMOM IS peleHus yueOHOH
3aJauu.

KoMMyHUKaTHBHbBIE — YMEIOT IPUHUMATh TOUKY 3pEHHUS

JpYyroro, CIymars.

11

KJ1acC

Tema

VY




CoBpeMeHHbIe
MPEJCTaBIICHHUS O
CTPOCHHUH aTOMA.

PerviasrusHpie:
1. CraButh yueOHBIE 337a4l HA OCHOBE COOTHECEHUS TOTO,

YTO YK€ U3BECTHO M YCBOCHO y4alllUMCS, M TOTO, UTO eIé
HEU3BECTHO.

2. CamocToATENIbHO OOHAPYKUBATH U POPMYITUPOBATH
y4eOHYI0 pooIieMy, ONPEAeATh 11eJib Y4eOHOU
JeSITeTHbHOCTH.

IlozHaBaTeabHEbIC:
1. CamocTosTeNnbHO BBIACNIATH U GOPMYIUPOBATH

MO3HABATEJIbHYIO 1IEJIb.
2. AHanM3upoBaTh, CPAaBHUBATH, KIACCUPUIIPOBATH U
000011aTh (haKThHI U SBICHUS.

KoMMYHMKATHBHEIC:
1. CamocCTOSITENIEHO OPraHU30BBIBATh yUeOHOE

B3aUMOJICHCTBHE B TPyMIIE (OMPEaeSITh OOIINE TIENH,
pacnipenenaTh PoJii, IOTOBApUBATHCS JPYT C IPYroM H
T.J.).

,1 ! NYHOCTHDIC:

1. ®opMupoOBaTH OTBETCTBEHHOE OTHOIICHUE K YICHHIO.

2. ®opMupoBaHKE YIeOHO-TTO3HABATEIILHOTO HHTEpECca K
HOBOMY Y4eOHOMY MaTepuaiy U Criocodam perieHus HOBOM
YJaCTHOM 3aJa4uu.

CrpoeHue BelecTna.

PeryasTHBHEIC:

1. CaMOCTOSATENTFHO aHATTU3UPOBATH YCIIOBHUS

JOCTH)KCHUS 1IEJI Ha OCHOBE Y4€Ta BBIJICICHHBIX YUHTEICM
OPUEHTUPOB JCHCTBUS B HOBOM Y4€OHOM MaTepHale.
IlozHaparenpHbIe:

1. Co3aaBath U MpeoOpPa3OBBIBATH MOJCTH M CXEMBI LIS
pelIeHus 3a/1a4.

2. O000marh MOHATHS — OCYIIECTBIIATH JJOTHUECKYIO
OTEpalMi0 TepexoJa OT BHUIOBBIX MPHU3HAKOB K
POJIOBOMY TOHSTHIO.

KoMMyHuHKaTHBHbIC:

1. AnexkBaTHO MCIOJIb30BaTh PEYEBBIC CPEIACTBA IS
pelIeHUs] pa3IuYHbIX KOMMYHUKATUBHBIX 3a/ay; BJIAJETh
YCTHOM M NMUCBMEHHOW pEeYbl0; CTPOUTH MOHOJIOTMYECKOE
KOHTEKCTHOE BBICKa3bIBAHHE.

JINYHOCTHBIE:

1. ®opmupoBaTh 3KOJIOTUYECKOE MBIIIJICHUE: YMEHHUE
OLIEHUBATH CBOIO JEATEIBHOCTh M MOCTYNKH APYTUX JIIOAEH
C TOUKH 3PEHUSI COXPAHEHUSI OKPYKAIOIIEH CPEeIbl.

XUMUYECKHUE pCaKkIuu.

IloznaBaTeabHbIE:
1.ITpuMeHsITh METOIbI HHPOPMAIIHOHHOTO TIOMCKA,

N0OBIBaET HOBBIE 3HAHMSI, B TOM YHUCJIE C TIOMOILBIO
KOMIIbIOTEPHBIX CPECTB.
2. BeiOupaet Hanbonee 3ppekTuBHbBIE CIOCOOBI pelIeHNs




3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHA.

KoMMYyHHUKATHRHEBIE:
1. OpraHu3oBbIBaTh u IUIAHUPOBATH yuebHoe

COTPYAHHUUCCTBO C YUUTCIIEM U CBCPCTHUKaAMU, ONIPCACIIATDH
e ¥ (QYyHKIHH yYYaCTHHKOB, CIOCOOBI B3aMMOJICHCTBUS;
MJIAaHUPOBATH OOIINE CIOCOOBI PAOOTHI.

2. YUuThIBaTh  pa3Hble MHEHHS W CTPEMHTCS K
KOOpAuHalIMUPA3JINIHBIX HO3I/IIII/H>'I B COTPYAHUYCCTBC.

,J!I/I‘IHQQTHI)IQ,'

1.®opMHpOBaTH CAMOYBAKEHUE M YMOIIMOHAIBHO-
TIOJIOKHUTEITFHOE OTHOIIEHUE K ceOe, BUIAHBI TOTOBHOCTH
OTKPBITO BBIPAXXaTh U OTCTauBaTh CBOIO TIO3UIIHIO,
KPUTUYHOCTH K CBOUM TIOCTYIIKAM W yMEHHE aJIeKBaTHO UX
OIICHUBATh.

2. ®opMHpOBaTH TOTOBHOCTH K MEPEXOTY K
camM000pa30BaHUIO Ha OCHOBE y4eOHO-

MMO3HABATEIHHON MOTHBAIINH, B TOM YHCIIC

TOTOBHOCTHU K BBIOOPY HaIpaBJieHUs PO(UILHOTO
o0pa3zoBaHUsI.

BemiecTBa 1 ux cBoicTBa

Peryasrupnpie:

1. Pa3BuBaTh yMeHUE CAMOCTOSTEIBLHO aIEKBATHO
OIIEHUBATH MPABUIILHOCTH BBIMTOJTHEHUS ACUCTBUS M BHOCHTD
HEO0OXOAMMBIC KOPPEKTHUBBI B UCIIOJTHEHUE KaK 110 X0y €ro
peanu3annu, Tak ¥ B KOHIIE ACHCTBUS.

IloznaparenpHple:

1. Co3naBath, MPUMEHSITH U TPEOOPA30BHIBATh 3HAKU U
CHUMBOJIbI, MOJICITH M CXEMBI JIJISl PEIICHHS YICOHBIX U
IO3HABATENLHBIX 3a7a4.

KoMMyHuKaTHBHDIC:

1.Bnaners quanoruyeckoi peubto, BHITOTHSS Pa3IMUHbIE
pOJIH B TPYIINE, YMEET COTPYIHUYATh B COBMECTHOM
pEIICHUH TPOOJIeMBI (3a1a4H ).

JIMYHOCTHRIC:

1. HpI/IMeHHTL MOJIYYCHHBIC 3HAHU B HOBCCHHGBHOﬁ KHN3HU

XUMHS M COBPEMEHHOE
o0111ecTBO

Pervaarupneie

1. KoppekTupoBarh ACSITEILHOCTh: BHOCUTh U3MEHEHHUS B
MPOIECC C YUETOM BO3HHKIIMX TPYIHOCTEH U OIIMOOK.

2. CocraBnsaTh MIIaH OTBETA; paboTaTh C TEKCTOM maparpada
U €r0 KOMIIOHEHTaMU;

3. ®opMynupoBaTh YUEOHYIO 3a/1a4y HA OCHOBE
COOTHECEHMS TOTO, YTO YK€ U3BECTHO Y4alllUMCsl, U TOTO,
YTO €llIe€ HE U3BECTHO.

Ilo3zHaBaTeabHbIE

1. YMeTh caMOCTOSITENBHO IJIAHUPOBATh YTU JOCTHIKEHUS
L[eJIEH, B TOM YHCJIE AIbTEPHATUBHbIE, OBJIAJICHUE YMEHUEM
COIIOCTABJIATh AKCIIEPUMEHTAIBHBIE U TEOPETUUECKUE
3HAHMSI ¢ 0OBEKTUBHBIMU PEATHSIMU KU3HU.




2. Vlcrionib30BaTh MpHEMBI padOoThI ¢ HH(pOpManue (MMOUCK U
0TOOp MCTOYHHKOB HEOOX0AMMO HH(POPMALIUH,
cucreMaTH3anus HHPOPMAaIINN).
KoMMYHMKATHBHEBIC
1. BnageTh MOHOJIOTUYECKOW U AHAIOTUYECKOU (hopmamu
pedu B COOTBETCTBUU C HOPMaMH POJIHOTO SI3bIKa;
BBIPAYKaTh CBOM MBICJIH C IOCTATOYHOM MOJHOTOM U
TOYHOCTBIO;
2. DopMupoBaHHE YMEHUS CIYIIATh YIUTENS, BECTH AUATIOT
C YUHUTENEM U JAPYTHUMH yHallUMHUCS.

JIMYHOCTHRIE
1. IlposiBASATH OTBETCTBEHHOE OTHOILIEHUE K 00YUEHHIO,
YBO)XUTEJIbHOE OTHOIIEHHE K CTApIIUM U MJIAJIINM
TOBapHUILlaM; 0CO3HABaTh IEHHOCTH 3JI0POBOTO U
6e3omacHoro o0pasa KU3HH

IocsienoBaTesIbHOCTH H3Y4EHHUS TEM:

10 kaace

Ne riraBbr HasBanue riassl Kosmuectso IIpakTrnueckue KoHnTtponbHbIe
4acoB paboThI paboThI

[ToBTOpEeHME 2
paznena
«Heoprannueckas
XUMHUS»

1. [Ipeamer 1 1
OPraHu4ecKou
XHMHH. 8

Teopus
CTpPOEHUS
OPraHu4YeCKUX
COEIMHEHUI.

2. YraeBoiopoibl U 20 1
UX PUPOIHBIC
HCTOYHHUKH.

3. Kucnopon- u 28 1 2
a30TcoepKaliue
OpraHHyYecKue
COCIUHECHHS. .

4. Opranunueckas 8 1
XUMUS 1
0011eCTBO.

Hroro: 67 5




IlocnenoBaTrebLHOCTH H3YYCHUS TEM:

11 xkamacce
Ne HasBanue riassl KoymuecTBo [IpakTnueckue KoHntposbHbIe
TJ1aBbl 4acosB paboThl paboThl
1. [loBTOpEHUE Kypca XUMUu 3 1
10 xnacca
2. CoBpeMeHHbIe 6 1
MPEJCTABICHHUS O CTPOCHHUH
aToma.
3. CrpoeHue BemecTBa 13 1
4. XUMHUYECKUE PEeaKLUU. 9 1 1
o. BemecTBa u ux cBoiicTBa. 29 1 1
1. XUMUS U COBPEMEHHOE 5) 1
o011ecTBoO.
Hroro 65 2 6




KanengapHo-teMaTnyeckoe IJiaHupOBaHUe Kypca XUMMH,
10 kuacce (67 yacoB)

ypoxa,
IIJIaH

Tema ypoka

ypOKa,
¢axr

Koi-Bo
4acoB

Jlara

IIpumedanus

IJIaH

dbakT

(BN

IToBTOpEHUE Kypca
«Heoprannueckas
XUMUSD)

BBOJHBII HHCTPYKTaX
0 TEXHUKE
0e30MacHOCTH.

02.09

IToBTOpEHuUe Kypca
«Heoprannueckas

XUMUS».

07.09

IIpeamer

opranuyeckoii xumum (1 gyac)

3

BxonHas koHTposbHAs
pabora.

09.09

Tema 1. Teopus
CTpOeHHUA
OpraHuYecKux
coequHeHui. Peakuuu
OpraHuvyecKux
coequHeHuii (8 uacon).

[Ipenmer
OPraHM4YeCKOM XUMHUH
OCHOBHBIE TTOJIOKECHUS
TEOPUH XUMHIECKOTO
CTPOEHUST OPTaHHYECKIX
COCTMHEHUM.

14.09

IlonsITHE O TOMOJIOTUH U
romoJiorax, U3oMEepun U
n3oMepax.

16.09

Crpoenue aTroma
yriepoaa. BaientHeie
COCTOSIHMSI aTOMa
yriepoza.

21.09

Knaccudukanms

OpPraHnvYCCKuX

23.09




COCIUHEHUH.

8 OCHOBBI HOMEHKJIATYPBI 28.09
OpFaHI/I‘IeCKI/IX
COCIMHEHUM.
9 Tursr XUMHUYECKHAX 30.09
€aKIuN B
10 P § 05.10
OPraHUYECKON XUMHH.
11 KonTtponrHas paborta 07.10
no Tteme «Teopus
CTPOCHHUS
OpraHUYeCKUX
COEeIUHEHUI))
Tema?2
YriaeBoaopoabl U MX
NPUPOHBIE
HCTOYHUKHU (20
4acoB).
12 [Ipuponnsrit ras. 12.10
ATIKaHEbI.
13 XUMHYECKHE 14.10
CBOICTBA aJIKAHOB. '
14 AJIKEHEL. 19.10
XUMHYECKHE
15 CBOWCTBA AJIKEHOB. 21.10
16 AJKUHEL 26.10
17 Xumuueckue 28.10
CBOMCTBA aJIKUHOB.
18 AJKauEeHBbI. 09.11
19 XUMHUYECKHE 11.11
CBOMCTBA aIKaqUEHOB.
20 Peruenue 3aga4u Ha 16.11
BBIBOX (hopMyTT
YIIE€BOAOPOIOB.
21 Kayayxkwu. 18.11
22 IMuknoankaHsl. 23.11
XHUMHYECKHE CBOICTBa
23 25.11

UKJIOAJIKaHOB.




24

Apenbl. XuMAYecKue
cBolicTBa OeH30:a.

30.11

25

ITpuponHslii ras.

02.12

26

Hed1p 1 crocoOsl ee
nepepaboTKH.

07.12

27

Kamennslit yromns u ero
nepepaboTka.

09.12

28

I'enernueckas cBsI3b
MEXy KilaccaMmu
YIJIEBOJIOPO/IOB.

14.12

29

KonrtponbsHas pabora mo
TeMe «YTJIEeBOAOPOAbl U
WX TIPUPOTHEIE
HCTOYHUKHY.

16.12

30

O6006marommii ypok 1mo
TeMe «YTJIEeBOIOPOABI U
X IIPUPOIHBIE
HUCTOYHUKUY.

21.12

31

Pemienue pacueTHbIX
3amad.

23.12

Tema 3.Kucsopoa- u
a3oTcojepKalue
OpraHuvyecKue
coequHeHus» (28
4acoB).

32

CrupTsl.

28.12

33

XHUMHYECKHE CBOICTBa
OJTHOATOMHBIX CITHPTOB.

11.01

34

XHAMHYECKHE CBOICTBa
3TAaHOJIA MHOTOATOMHBIX
CIUPTOB.

13.01

35

denon.

18.01

36

Anpperunel. M3omepus
¥ HOMEHKJIaTypa.

20.01

37

XHUMHYECKHE CBOICTBa
albIEeruI0B.

25.01




38

KapboHoBbIe KHCITOTHIL.
Knaccudukanus,
HOMEHKJIaTypa

27.01

39

XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT.

01.02

40

41

CrnoxHble 3(UpHL
Kupsr.

03.02

08.02

42

Pemenne  pacuerHbIX
3ajauy.

10.02

43

Pemenne  3ajgau Ha
BBIBOJI thopmyn
YIJIEBOJIOPO/IOB

15.02

44

OO6o0maromnuii ypok 1o
Teme
«Kucnopoaconepxaiiue
COEMHEHUS ».

17.02

45

KontponwsHas pabota 1mo
Teme
«Kucnopoacoaepxaiiue
COEIMHEHUS ».

22.02

46

Yrnesonsl, Ux
KJTaccupuKaIys.

24.02

47

48

I'mroxo3a -
aJTbACTUAOCITHPT.
®pykro3za. XUMUYECKHE
CBOMCTBa u
MIPUMEHEHHE.

01.03

03.03

49

50

Jucaxapuibl.
ITonucaxapumpl.

10.08

15.08

51

52

IlonsiTne 00 aMuHAax.
AnnnuH KaK
OpPTaHHYECKOE
OCHOBaHHE.
XuUMHYecKkre CBOKMCTBA
aMUHOB.

29.03

31.03

53

AMUHOKHUCIOTEHL.
[Tonmyuenmue.
XHUMHYECKHE CBOMCTBA.

05.04




54

55

benku. buonornueckue
(GyHKIUU OETIKOB.

07.04

12.04

56

[IpakTuueckass pabora
Nel  «Mnentudukaims
OpPraHHUYECKHX
COCTUHEHU
HNHcrpykTax o
TEXHHMKE OE30IMacHOCTH.

14.04

o7

I'enernmueckas CBSI3b
MEXIY KJIaccaMu
OpraHUYEeCKUX
COCTMHEHUM.

19.04

58

O0o0maronumii ypox 1o
TeMe

«YTIIeBOJIBI.
AzoTcoaepxarime
OpPraHUYEeCKHE
COCIMHEHUSD)

11

21.04

59

KonTtponrsHas pabota 1mo
TeMaM «YTJIEBOEI.
AzoTcoaepxarime
OpTaHUYecKHe
COCIITHEHUSD»

26.04

Tema 4,
Opranuyveckasi XumMust
u o6urecTBo (8 yacoB)

60

XuMus U 3J0pOBhE.
®epmeHThl. BuTamMuHEL.
TI'opmownsl. Jlekapctsa.

28.04

61

Bbrnorexnomorusa

05.05

62

Knaccudukarms
TIOJIUMEPOB.
HckyccTBeHHBIE
TIOJIUMEPBI.

12.05

63

CHuHTEeTHYECKIE
TTOJTUMEPHI

17.05

64

[IpakTudeckas padora
No2 «Pacno3naBanue
MJ1aCTMACC ¥ BOJIOKOH.

WHcTpykTax no

19.05




TEXHUKE 0€30I1aCHOCTH

65

HToroBast KOHTPOJIbHAS
paborta.

24.05

66

AHanu3 UTOroBom
KOHTPOJILHOH PabOTHI.

26.05

67

Hrorosoe
IOBTOPEHHE pa3jiena
«Opranuueckas
XUMHUS»

31.05

[Ipumeuanue: B cBsi3u ¢ coBnageHneM ypokoB XxumMuu B 10 kjiacce 1o paciucaHuio ¢

npa3auuyHbiMu gasMu (08 mapTta, BTopHUK — 1 yac ; 03 mas, Bropauk— 1 gac ; 10 mas,

BTOpHUK — | 4ac), cruranupoBaHo BMecto 70 - 67 yacoB

KAJIEHIAPHO - TEMATUYECKOE IINTAHUPOBAHHUE KYPCA XUMUMU,

11 KJIACC (65 gacoB).

No Ne Tema ypoka Koun-Bo Hata Hpumeuanns
9acoB
ypoka ypoka IJIaH ¢akr
IU1aH ¢daxr
1 [MoBTOpeHue Kypca 1 02.09
«Opranmueckasi XUMHUS
2 [MoBTOpeHue Kypca 1 07.09
«Opranmueckasi XUMHUS
3 BxojiHast KOHTpONIbHAs 1 09.09
paborta.
TEMA 1. CoBpeMeHHbIE
MPEICTaBIEHUA O CTPOCHUHU
aToma (6 9acoB)
4. OCHOBHBIE  CBEIECHHI O 1 14.09
CTPOCHUH aTOMa
5. CocTosiHHE 3JIEKTPOHOB B 1 16.09
aToMe.




6. OJNEKTPOHHBIE 21.09
KOH(HTYpaIiK aTOMOB.

7. BaneHTHBIE BO3MOXXHOCTH 23.09
aTOMOB.

8. [lepyoauueckuii 3akoH U 28.09
epHoOANYEeCKas  CHUCTEMa
XAMHUYECKUX 3JeMEHTOB [l.
N. Mengeneesa.

9. Kontponenass pabora mo 30.09
Teme «CTpoeHue aToMa.
TEMA 2. Ctpoenue
Bemiecta. (13 gacos.)

10. HonHast XumMu4ieckas CBs3b 05.10

11. HoHnHble KprcTaIuecKue 07.10
penreTku

12. KoBasieHTHast XUMHYECKast 12.10
CBSI3b.

13. KoBasieHTHast XUMHYECKast 14.10
CBSI3b.

14. Merannueckast 19.10
XUMHYECKas CBSI3b.

15. BomopomHast —XuMHUecKast 21.10
CBSI3b

16. BomoponHast  xuMudeckast 26.10
CBS3b.

17. [Tomumepst 28.10

18. JucriepcHbIE CUCTEMEI. 09.11

19. JlucriepcHbIE CUCTEMEI. 11.11

20. CocTaB BelecTBa. 16.11

21. Pacuersl, cBA3aHHBIE C 18.11
MOHSATHEM «MaccoBast JIONIst
3JIEMEHTA B BEIICCTBE

22. Kontponbnass pabora mo 23.11

TEMEC ((CTpOCHI/Ie




BCOICCTBA.

Tema 3. Xumwuueckue
peaknuu (9 yacos)

23.

Knaccudukarus
XUMHUYECKUX PEAKIUN.

25.11

24,

CxopocTb XUMUYECKUX
peaKkuuu.

30.11

25.

O0paTUMOCTh XUMHUYECKOH
peakuun. XUMHUYECKOEe
paBHOBECHE M CIOCOOBI €ro
cMelleHue

02.12

26.

I'maponus.

07.12

217.

OKHUCIUTETBHO-
BOCCTAHOBUTEIBHBIE
peaxIuu

09.12

28.

DNEKTPONN3 PacIIaBOB U
pacTBOpOB.

14.12

29.

IIpakTrueckoe
MIPUMEHEHHE IIEKTPOITN3a.

16.12

30.

Kontponsnas pabora 1m0
TEME «XUMHAYECKHE
peaKIIHI

21.12

31.

[Ipaktuueckass  pabota
Nel Pemenne
IKCIIEPUMEHTAJIbHBIX
3a1a4 o TeEME
«XUMUYECKas PeaKIus».

23.12

Tema 4.

BemecTBa 1 ux cBotictsa (29

4acoB).

32.

OOmass  xapaKTepHuCTHKa
MeTaJlIoB.
ONEeKTPOXUMUYECKUNA  psif
HaNpsOKEHUI METaJIOB
KomOuaMpOBaHHEIHI

28.12

33.

Pemenne PACUCTHBIX 3a/a4

11.01

34,

35

XuMHUYeCKue CBOMCTBa
METAaJJIOB.

13.01

18.01

36.

OOmmue CII0COOBI
MOYYCHHUS] METAJLIOB

20.01




37. Pemenue pacueTHsix 3amad. 25.01

38. Koppo3sust meranios. 27.01

39. OO0oOmaromnmii  ypok 10 01.02
TeMe «MeTalibly.

40. OOmas  xapakTepucTHhKa 03.02
HEMETAILIOB.

41. OOmas  xapakTepucTHhKa 08.02
rajoreHoB.

42, OKCHuInI, BOJIOPOJIHBIE 10.02
COEIMHEH NS HEMETAILIOB.

43, O0oOmaromnuii  ypok 10 15.02
Teme «Hemeramasny.

44, Kontponenas pabota 1o 17.02
TeMme «Meraiisl u
HEMeETaJUIBI»

45, Heoprannueckue u 22.02
OPraHUYECKHE KUCIOTHI

46. XuMuueckue CBOIiCTBa 24.02
KHUCJIOT.

47. Heopranuueckue u 01.03
OpPraHMYECKHE OCHOBAHUSL.

48. XHUMHYeCKHEe CBOMCTBA 03.03
OCHOBaHUH

49. Heopranuueckue u 10.03
OpPraHUYECKUE
amdoTtepHbIe
COeIUHEHMUSI.

50. Comnn. 15.03

51, XuMuueckue CBOMCTBa 29.03
COJIEH.

52 31.03
53. I'enernyeckas CBsI3b MEXTY 05.04
KJIacCaMU HEOPraHHYECKUX
3 OpPraHUYEeCKUuX

COCIMHCHUM.
54, [IpakTuyeckas padora Ne2 07.04

Pemenue
SKCIIEPUMEHTAIBHBIX 33724




no teMe «BelecTBa u ux
CBOICTBaY

HHCTPYKTaX MO TEXHHUKE
0€e30MaCHOCTH.

55. OO0oOmaronuii  ypoxk 1o 1 12.04
TeMe «BemectBa u ux
CBOMCTBa.

56, HroroBoe moBTOpEeHUE IO 1 14.04

TemaMm «CTpoeHHe aToMay,

o7 19.04

«CTpoeHune BEIIeCTBay.

58, HroroBoe mMmoBTOpEeHUE IO 1 21.04
TeMaMm «XHUMUYECcKue

59 26.04

peakuun», «BeliecTBa u ux
CBOMCTBa.

60. Urorosas KOHTPOJIbHASI 1 28.04
pabora

Tema 5. Xumust u
coBpeMeHHOe 00111ecTBO (5
9acoB).

61. XuMHU4ecKast TEXHOIOTHSL. 1 05.05

62 Xumuueckas 1 12.05
TEXHOJIOTHSL.

HpOI/I3BOI[CTBO aMMHKaKka
1 ME€TaHOJ1a.

63 1 17.05

Xumuueckas
IPaMOTHOCTh KaK 1

KOMIIOHEHT oOmen

64 1 19.05

KyJIbTYpPhI YEJIOBEKA..
65 1 24.05

[Ipumeuanue: B cBs3u ¢ coBnaseHneM ypokoB XUMHH B 11 kJtacce 1o pacnucaHuio ¢
npa3gauuHbiME THAMU (08 mapTa, BTOpHUK — 1 yac ; 03 mast, BropHuk— 1 yac ; 10 mas,
BTOpPHUK — | 4ac), crlaHupoBaHO BMecTo 68 - 65 yacoB
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