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AHHOTaNuA
K nmporpamme Kypca «Xumusa»,11 kiaace

Hacrosimas PaGouast mporpamma no xumun 10 xmacc cocraBiena B coorBerctBuu  OOIT OO0
MBOY CIII Ne 86, ¢ TpeboBanusiMu DenepaibHOTO TOCYIapCTBEHHOTO  00pa30BaTeIbHOIO CTaHIapTa
OCHOBHOT'O 0011ero 00pa3oBaHMs, C y4ETOM M3MEHEHM, BHECEHHBIX B (hefepalbHbId roCy1apCTBEHHBIN
o0pa3oBaTeNbHbII CTaHIapPT OCHOBHOTO 00IIero 00pa3oBaHus, (YTBEpKACHHOTO MIpHUKa3oM MUHHCTEPCTBA
oOpaszoBanus u Hayku Poccuiickoit @denepanuu ot 17 gexabpst 2010 rona N 1897(yTBepxknéH mnpukazom
MunucrepcTBa ob6pa3oBanus U Hayku Poccuiickoit ®eneparuu ot 31 aexadbpst 2015 roga Ne 1577) ¢
yuetoM [IpumepHOi mporpammoii oOmiero oOpa3oBaHMsS MO XMMHUHM M aBTOPCKOM IpoOrpaMMbl Kypca
xumun g yqamuxcst 10-11 xmaccoB o6meo6pa3oBarenbHbix yupexaenuii Epemun B. B., Ky3pmenko H.
E., Tepenun B. 1., [lpo3znos A. A., JIynun B. B.

CopepxatenbHBbIii cTaTyC IPOrpaMMbl — 0a30BBIN ypoBeHb. [Iporpamma onpenensier MUHUMaIbHBIN
00BbeM cofep)KaHusl Kypca XMMHUH Ul CPEIHEH LIKONBl M NpeAHAa3HaYeHa ISl peajlu3aluyd TpeOOBaHUN
®I'OC BTOpPOro MOKOJICHUSI K YCIOBUSIM U pe3yibTaTy oOpa3oBaHUS OOYyYAIOIIMXCS CPEAHEH IIKOJBI MO
XMMHHU B COOTBETCTBUH C TOJJOBBIM KaJICHAAPHBIM Y4eOHBIM TpadukoM u yueOHbM uianoMm MBOY CIHI Ne
86

Crpykrypa paboyeil mporpammbl IOJIHOCTbIO OTPAXa€T OCHOBHBIE HAEU U IPEIAMETHBIE TEMBbI
@denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAHIAPTa OCHOBHOTO 0OIIEro oOpa3oBaHMs, U
IPEJCTaBISIET €ro pa3BEPHYTHIH BapUAHT C PACKPBITUEM pa3/EIOB U HIPEIMETHBIX TEM, BKIIOYAs
PEKOMEHIyeMbli IepeYeHb MPAKTUYECKUX PadoT.

Henn u 3agaum kypca:

Cpennee (monHoe) olriee 00pa3oBaHUe — TPEThs, 3aKIIOYUTENbHAS CTYIIEHb 001Iero 00pa3oBaHusl.
OpHOM W3 BaXHEHIIMX 3a7ad JTOTO dTama SBISETCS MOArOTOBKA YYalIMXCS K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO W MPO(ECCHOHATBHOTO IMyTH. Y4Yalluecs AODKHBI HAayuHUThCS
CaMOCTOSITCIILHO CTaBUTh ICJIM M ONPEACTATh IMYTH WX JOCTH)KCHHS, HCIIOJIB30BAaTh MPUOOPETCHHBIN B
IIKOJI€ OTBIT IEATEIBHOCTH B pEaIbHOM KU3HH, 32 paMKaMu y4eOHOro mporecca.

I'1aBHBIE HeIU cpeHero (MoJHoro)o01ero oopa3oBanus
1. ®opmupoBaHUE IETOCTHOTO MPEACTABICHUS O MHUpPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHMSIX,
YMEHUSIX U CIIOCO0ax JAeATEIIbHOCTH.
2. I[Ipro6perenue omnbITa pa3HOOOPa3HON AESITETFHOCTH, OIBITAa TO3HAHUS U CAMOIIO3HAHUSI.
3. TMoaroroBka K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpa WHAMBHIYaJIbHOH 0Opa3oBaTENbHON WM
npodeccCHoHaNbHOM TpaeKTopuu. bonbInoi BKIAaA B AOCTH)KEHHE TIaBHBIX Ieei cpeaHero (TMOJIHOro)
o0rmIero o0pa3oBaHMsl BHOCHT U3y4YeHHE XUMHUH, KOTOPOE MPU3BAHO 00ECIICUNTh:

e (HOpMUPOBAHHE CHCTEMbl XMMHUYECKHX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHHBI
MUDA;

® Ppa3BUTHE JIMYHOCTU OOYUAIOMIMXCS, UX MHTEJUICKTYaIbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHME,
dopMHupoBaHHE Yy HHX TyMaHHUCTHYECKMX OTHOMIGHWH M DKOJOTHYECKH IEJIeCO00pa3HOTOo
MOBE/ICHUS B OBITY U TPYAOBOH J€ATEIHLHOCTH;

e BBEIPA0OTKY y 00yUJaAIONMUXCSI TOHUMAHUsT OOIECTBEHHON MOTPEOHOCTH B PA3BUTHU XUMHH, a TAKKE
(dbopMUPOBaHHE Y HUX OTHOIICHHS K XMMHH KaK BO3MOXKHOUW oOnacth Oymyiied MpaKkTHIeCKOM
NESITEIIbHOCTH;

e (dopmupoBanue yMmeHuii Oe3zomacHOro oOOpalieHHsT C BEIIECTBAMH, HCIOJIb3YEMBIMH B
MMOBCEIHEBHOW KU3HU.

Ienn u3yvyeHusi XuMHH B cpeiHel (IMOJTHOM) HIKOJIe

1. ®opMupoBaHUe YMEHHS BUACTh U IOHUMATh IICHHOCTh 00pPa30BaHUs, 3HAYNMOCTh XUMHUYECKOTO 3HAHUS
JUTSL KQKJIOTO YeJIOBEKa, He3aBHCUMO OT €0 Mpo(eCCHOHATBHON AesITeNbHOCTH;

2. ®opMUpOBaHHE YMEHHS pa3TuvaTh (DAKTHl M OIEHKH, CPABHUBATH OIECHOYHBIC BEIBOJIBI, BUJICTh UX CBSI3b
C KpUTEpHSIMH OILICHOK M CBSI3b KPUTEPUEB C OMPEACIECHHOW CHUCTEMOH IeHHOCTeU, (GpopMyIupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO TIO3HIIUIO;

3. ®opMupoBaHHE IEJIOCTHOTO MPEJICTABICHHUS O MHUPE M POIM XHMHHM B CO3/JaHUU COBPEMEHHOM
€CTCCTBCHHOHAYYHOW KapTUHBI MHUpPA; YMEHHS OOBSICHATH OOBEKTHI M IPOIECCH  OKpYKArOIIeH



JNENCTBUTENBHOCTH (IIPUPOAHON, COLMAIBHOM, KyJIbTYPHOM, TEXHUYECKON CpEbl), UCHOIb3Ys ISl ATOrO
XUMHUYECKHE 3HAHUS,
4. IlpuoOpereHre OmbITa Pa3HOOOPa3HOW ACSITENHLHOCTH, OIBITA MMO3HAHUS M CAMOTIO3HAHWS; KITFOUEBBIX
HABBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE Ui PA3IUYHbIX BHUJIOB JEATEIHHOCTH (HABBIKOB PEIICHUS
npo0JieM, TPUHSTHS PEIICHUN, TIOUCKA, aHau3a U 00paboTku H(MOPMAIINK, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB HM3MEPEHUN, HABBIKOB COTPYAHHMYECTBA, HABBIKOB 0E30MACHOrO OOpallleHUs C BEIIeCTBaMU B
TTOBCETHEBHOM JKU3HHU).
N3yyenne xumuu Ha 02a30BOM yPOBHe cpeaHero (MoJHOro) oouero 00pa3oBaHus HANMPABJIEHO HA
AOCTHIKEHHeE CIIeYIOLINX HeJsIei:
- OCBOCHME 3HAHUM O XMMUYECKON COCTABIISIIOLIEH €CTECTBEHHO — HAYYHOU KAPTHUHBI MUPA, BAKHEUIINX
XUMUYECKUX MTOHSTHUSAX, 3aKOHAX U TEOPUSIX;
- OBJIaJleHMe YMEHUSIMU NIPUMEHSTDH MOJIyY€HHbIE 3HAHUS JUIsl OOBACHEHUSI Pa3HOOOPA3HBIX XUMHUYECKUX
SIBJICHUN U CBOMCTB BEILIECTB, OLIEHKU POJU XMMHUU B PA3BUTHUU COBPEMEHHBIX TEXHOJIOTHM M MOJYy4YECHUU
HOBBIX MaTE€pHUAJIOB;
- pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB M HWHTCIUICKTYaJbHBIX CIIOCOOHOCTEH B  mpolecce
CaMOCTOSITENIbHOTO MPHOOPETEeHUs XUMHUYECKHX 3HAHMM C HCIOJIb30BAHHUEM pAa3IMYHBIX HCTOYHUKOB
uH(GOPMAIIUH, B TOM YHCIIE KOMITBIOTEPHBIX;
- BOCHUTAHUE YOEXKJICHHOCTH B TIO3UTUBHON pOJIM XHMHHM B KHU3HU COBPEMEHHOro OOIIEeCTBa,
HEO00XO0JMMOCTH XMMHUYECKH T'PAaMOTHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKaloIIeH cpee;
- IPUMeHeHHe MOJTy4YeHHbIX 3HAHMIT U yMeHMl JU1s 6€3011aCHOT0 UCIIOBL30BaHUs BEIIECTB MaTEPHAIIOB B
OBITY, CEJIbCKOM XO35MCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/7a4 B MOBCEIHEBHOM >KU3HU,
peynpexaeHus IBICHUN, HAHOCSIIUX BPE] 3/J0POBBIO YETIOBEKA M OKPYIKaloIeH cpeie.
3agauu o0yueHms:

Benymumu 3amagamu  mpenjiaraeMoro Kypca SBISIFOTCS: MarepuanbHOe €IMHCTBO BEIECTB
NPUPOJBI, WX TEHETUYECKasl CBS3b; [IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY COCTaBOM, CTPOEHUEM,
CBOIICTBaMH U TpUMEHEHueM BellecTB; [lo3HaBaeMOCTh BeIIECTB M 3aKOHOMEPHOCTEW MPOTEKaHUs
XUMUYECKUX peakuuit; OOBACHSIOmAS W MPOTHO3UPYIONIAs POJb TEOPETUYECKUX 3HAHUW IS
dakTHyecKoro MaTepuana XUMHH 3J1eMeHTOB; KOHKpeTHOe XMMHUECKOe COeIMHEHUE MPEACTaBIseT co00i
3BEHO B HEINPEPHIBHOW IIEMU TMPEBpAIICHUN BEIIECTB, OHO Yy4YaCTBYET B KPYrOBOPOTE XHUMHUUYECKHX
9JIEMEHTOB U B XMMHUYECKON HBOJIIOIMU; 3aKOHBI MPUPOAbl OOBEKTUBHBI U MO3HABAEMbI, 3HAHUE 3aKOHOB
JA€T BO3MOXHOCTH YIPABIATh XUMHUYECKMMU TMPEBPAIICHUSIMH BEIIECTB, HAXOAUTh OSKOJOTUYECKU
0e30MmacHbIe CIIOCOOBI MTPOU3BOJICTBA M OXPAHBI OKPYXKAIOIIEH CPe/ibl O 3arpsI3HEHHIA.

MecTto npeamera B 6a3MCHOM y4eOHOM IUIaHe

Cpennee (monHoe) oO1iee 00pa3oBaHUe — TPEThs, 3aKIIOYUTENbHAS CTYIIEHb 00I1ero o0pa3oBaHusl.
OnHoil M3 BaXHEUIIMX 3a/ad d3TOTO dTama SIBJISETCS TOATOTOBKA YYAIIMXCS K OCO3HAHHOMY H
OTBETCTBEHHOMY BBHIOOPY >KM3HEHHOTO W MPO(GECCHOHATBHOTO MYyTH. YUaluecs TOJKHBI HAYIUTHCS
CaMOCTOSITENIbHO CTaBUTh 1€ M ONPEIEIATh MYyTH WX TOCTHXKCHHS, UCIOJIb30BaTh MPUOOPETEHHBIN B
IIKOJI€ OTBIT IEATEIHHOCTH B pealbHOM XKU3HH, 32 paMKaMu y4eOHOTo Tporiecca.

[Iporpamma 1o XMMHHM [Jisi CpeAaHero (MojgHOro) ofmiero oOpa3oBaHHs Ha 0a30BOM YpOBHE
paccunTana Ha 68 yacoB (2 yaca B HeZIEH0).

[Iporpamma peanr3oBaHa B yueOHUKE XUMHH, BBHITYIIEHHBIM M31arenbekum rieHTpoM «Jlpoday:

* B. B. Epemun, H. E. Ky3pmenko, B. . Tepenun, A.A. [Ipo3nos, B.B. JIlynun <<Xwumus. bazoBsiii
ypoBeHb>>. 11 kmacc.

JlanHasi padouyasi nporpaMmma peajusyercsi B TedeHun 2023 -2024 yyedHoro roga

Ilnanupyemblie pe3yJabTaThl 00y4eHHUS W OCBOCHUS CO/IePKAHMS KYypca XMMUM
Yyamuiics HAyquTCA:
® packKpbIBaTh Ha MPUMEPAX POJb XMMHUU B (POPMUPOBAHHUU COBPEMEHHOIN Hay4HOW KapTUHBI MHpa U B
HpaKTHqCCKOﬁ ACATCIBHOCTU YE€JIOBCKA, B3aUMOCBA3L MEKAY XUMHEH U ApyruMu €CTCCTBCHHBIMHA
HayKamH;



YCTaHaBJIMBATh MPUYIMHHO-CIICACTBCHHBLIC CBA3U MCKAY CTPOCHHEM aTOMOB XMMUUYCCKUX BJICMCHTOB U
MNEPUOANICCKNM H3MCHCHHUEM CBOMCTB XMMHYECKHUX D3JEMEHTOB M HUX COC,[[I/IHGHI/Iﬁ B COOTBCTCTBHUHU C
IOJIOXKCHUEM XUMHNYCCKUX 3JICMCHTOB B HCpHOI{quCKOﬁ CHUCTEMC,

OOBSCHATh TPUPOTY U CIHOCOOBI O00pa30BaHUS XUMHYECKOW CBSI3U: KOBAJCHTHOW (TIOJIAPHOM,
HEMOJISIPHOM), WMOHHOHM, METAINTMYECKON, BOJOPOAHOM — C IENbI0 ONPEJCICHUs] XUMHUYECKOU
AKTUBHOCTH BEIIECTB;

XapakTepu30BaTh (HU3NYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB M YCTAHABIMBATH 3aBUCHUMOCTD
(U3NUECKUX CBOWCTB BEIIECTB OT THIIA KPUCTAIUTMYECKON PEIIETKH;

XapaKkTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUN XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB, BOJAOPOAHBIX
COEJIMHEHH, BBICIINX OKCUAOB U THIAPOKCUIIOB;

MIPUBOJUTH IPHUMEPHl XUMHUYECKHX PpEaKLUd, PACKPHIBAIOLUIMX XapaKTepHblE XUMHUYECKHE CBOMCTBa
HEOPraHWYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C IIEJIbI0 UX MIACHTU(PUKAUUU U OOBSICHEHHS 00JacTh
MPUMEHEHUS;

ONpENIENATh MEXAHU3M PEAKIMU B 3aBUCUMOCTH OT YCJIOBHUH MPOBEAEHUS PEAKLMH U MPOTHO3UPOBATH
BO3MO>KHOCTb IPOTEKAaHUS XMMUYECKUX PEAKIHI HAa OCHOBE THUIIA XUMHUYECKOW CBS3M U aKTUBHOCTH
pEeareHToB;

YCTaHABIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMH M CMELIEHUS] XUMUYECKOTrO pPaBHOBECHS
OT Pa3IMYHBIX (PAKTOPOB C IIENBIO ONPEACTCHHS] ONTHUMAJIbHBIX YCIOBUU MPOTEKAHHUS XUMHUYECKUX
IIPOLIECCOB;

yCTaHaBJIMBATh T'€HETUYECKYIO CBA3b MEX/Y KJIacCaMH HEOPraHWYECKUX M OPraHUYECKUX BEIECTB IS
000CHOBaHUS NPUHUMIHUAIBHON BO3MOYKHOCTU TIOJIYYEHHS HEOPraHMYECKUX M  OpraHUYeCKHUX
COEJIMHEHM 3aJaHHOTO COCTaBa U CTPOECHHUS;

noAOupaTh peareHThbl, YCIOBUS U ONpPENeNATb NPOAYKTHl PpEaKIMi, MO3BOJSIOIIUX peaar30BaTh
71a00paTOpHBIE U IPOMBILIIEHHBIE CIIOCOObI MOIY4YEHHs Ba)KHEHIIINX HEOPIraHUUECKUX BEIECTB;
OIpeAENATh XapaKTep Cpelbl B pe3ylbTaTe I'MIpPOIM3a HEOPraHWYECKUX M OPraHWYeCKUX BELIECTB U
IOPUBOJIUTH MPUMEpPbl TUAPOJIU3a BELIECTB B IOBCEAHEBHOM JKH3HU 4YeNIOBEKa, OMOJOIMYECKUX
OOMEHHBIX Ipoueccax 1 MpOMbIINIICHHOCTH;

IIPUBOJUTH IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUIl B MPHUPOJAE, NPOU3BOJICTBEHHBIX
nporeccax M JKU3HeIesATeIbHOCTH OPraHu3MOB;

000CHOBBIBATH IMPAaKTUYCCKOC HUCIOJIb30BAHMWEC HCOPraHMYCCKHUX BCIICCTB HU HUX peaxunﬁ B
HPOMBIIICHHOCTH U OBITY;

BBITIOJIHATh XUMWYECKUM OKCHICPUMCHT IO PACIIO3HABAHUIO U IMMOJYUYCHHUIO HCOPraHWYCCKUX BCUICCTB,
OTHOCAIIUXCA K pa3IMYHbIM KjlacCaM COCZ[HHCHHﬁ, B COOTBETCTBHMU C IpaBWIaMHU U IPpUCMaAMH
6e30macHoi paboThl ¢ XUMHUECKUMHU BEIIECTBAMH U 1JaOOpaTOPHBIM 000pYy/JOBaHUEM;

IPOBOAUTH pacueThl Ha OCHOBE XHMMHYECKHX (OpPMY]T U ypaBHEHMH peakuuil: Haxo)KIeHHEe
MOJIEKYJISIPHON (OPMYJIbI OPraHW4YECKOr0 BEIECTBA T10 €ro IUIOTHOCTH U MacCOBBIM JIOJISM 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTAB, WX MO MPOAYKTaM CTOPaHUs; PacdeThl MACCOBOM JOH (MacChl) XUMUYECKOTO
COEIMHEHUS B CMECH; pacuyeThl MacChl (00beMa, KOJIMYECTBA BEIEeCTBA) IIPOLYKTOB PEAKIUH, €CITH OJJHO
U3 BELIECTB JAaHO B M30bITKE (MMEeT MPHUMECH); pacdeTbl MAacCOBOM WM OOBEMHOW JIOJMM BBIXOJA
NPOJYKTa PEaKLUH OT TEOPETHUECKH BO3MOKHOI'O; pacdeThl TEIIOBOro 3(dexra peakiuu; pacueTsl
00BEMHBIX OTHOIICHMH Ta30B NPH XUMHUYECKUX PEAKIHsIX; pacdeThl mMacchl (00bema, KOIW4ecTBa
BEIIECTBA) NPOJYKTa PEaKLMU, €CIM OJHO M3 BEIIECTB JAHO B BMJE PACTBOpA C OINPECICHHON
MacCOBOM J10JIell paCTBOPEHHOI'O BEILECTBA;

UCIOJIb30BaTh METO/bl HAYUYHOTO MO3HAHUS: aHAJIN3, CUHTE3, MOAEIMPOBAHUE XMMHUYECKUX IPOLECCOB
U SBICHUN — TIPU pelIeHUH Y4eOHO-HCCIIEOBATENbCKUX 3a4ad IO M3YYEHHIO CBOWCTB, CIIOCOOOB
MOJYYEHHUS M PACIIO3HABAHUS OPTaHUYECKHUX BEILECTB;

BJAJIeTh IpaBUIaMU O€30IacHOro OOpaIIeHHsI C €IKUMH, TOPIOYMMH U TOKCHYHBIMH BEIECTBAMHU,
cpencTBaMu OBITOBOM XUMHUH;



OCYIIECTBIISATh MOUCK XMUMHYECKOW HH(GOpPMAIMU ITI0 HA3BaHHSM, HACHTH(UKATOpaM, CTPYKTYPHBIM
dbopMyIiaM BEIIECTB;

KPUTUYECKH OLCHHWBATh ¥ HWHTEPIPETHPOBATh XUMHYECKYI0 WH()OPMALHUIO, COACPKAIIYIOCS B
COOOIICHHUAX CPENICTB MaccOBOW MH(pOpMaLuu, pecypcax MHTepHETa, HAYYHO-TIOMYJSIPHBIX CTATBhSIX C
TOYKH 3PEHHS E€CTECTBCHHO-HAYYHON KOPPEKTHOCTH B LENISAX BBISBICHHS OIMMOOYHBIX CYXICHUH U
dbopMupoBaHUs COOCTBEHHOH TO3HIINM;

YCTaHABIIMBATh B3aUMOCBSI3M MEXAy (akTamMu W TeOpuei, NMPUYMHON M CIEICTBHEM NpU aHAIN3e
NpoOJIEeMHBIX CUTYaAIMi 1 000CHOBAHUH MPUHUMAEMBIX PEIICHHI HA OCHOBE XUMHYECKHX 3HAHUI;
NPEACTAaBIATh MYTH pEMIeHHUs TJI00aNbHBIX TMpOoOJIeM, CTOANIMX Iepe] YelIOBEeYeCTBOM, U
MEPCIIEKTUBHBIX HAIpPABICHUN pa3BUTHA XUMHUYECKHX TEXHOJOTHMH, B TOM YHCJIE TEXHOJOTHUI
COBPEMEHHBIX MAaTEPUANIOB C Pa3IMYHON (YHKIHOHAIBHOCTBHIO, BO30OHOBISIEMBIX HCTOYHUKOB CBHIPbS,
nepepabOTKU M yTUIIM3ALUHU IPOMBIIUIEHHBIX U OBITOBBIX OTXOOB.

Yyamuiicst MOJIy4YUT BO3MOKHOCTh HAYYUTHCS:

(dbopMyIHpOBaTH LETb MCCIEAOBAHMS, BBIIBUTATh U MPOBEPATh HKCHEPUMEHTAIBHO THIIOTE3BI O
XMMHUYECKHX CBOMCTBAX BELIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTYIAaTh B
XUMUYECKHE PEaKIMM, O XapaKTepe U MIPOIYKTaX Pa3IMUYHbIX XUMUYECKUX PEAKLIUN;

OMHCHIBAaTh COCTOSIHHE JJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXAHHMYECKUX
MIPEIICTABICHUN JUTSI OOBSICHEHUS PE3yIbTaTOB CIIEKTPAILHOTO aHAIN3a BEIICCTB;

IIPOTrHO3UPOBATH BO3MOXXHOCTb IMPOTCKAHUA OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIBHBIX pCaKIII/If/'I,
JIC)KAUX B OCHOBE NPUPOAHBIX U IMIPOU3BOACTBCHHBIX IMTPOLECCOB.

(bopMyTUpOBaTh IIETb HMCCIEIOBAHUS, BBIIBUTATh M IPOBEPATH KCIIEPHUMEHTAIBHO THIIOTE3BI O
XMMHUYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX COCTAaBa U CTPOEHHUS, UX CHOCOOHOCTH BCTYNATh B
XUMUYECKHUE PEAKIUH, O XapaAKTEPE U MPOAYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIINIA;

CaMOCTOSITENILHO IIAHUPOBATh U MPOBOIUTH XUMUYECKHE IKCICPHUMEHTBI C COONIOACHHEM ITPaBHI
6e3omacHoil paboTHI ¢ BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHHEM;

HHTCpHIPCTUPOBATE HAHHBIC O COCTAB€ W CTPOCHHUU BCHICCTB, TIIOJYYCHHBIC C IIOMOIIBIO
COBPEMECHHBIX (1)I/ISI/IKO-XI/IMI/I'-I€CKI/IX METOOOB,

IIPOTHO3UPOBATH BO3MOXHOCTb MMPOTCKAHU A OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ,
JIC)KAIUX B OCHOBE NPUPOAHBIX W IPOU3BOACTBCHHBIX TPOLICCCOB.

Conep:xanue yueOHoro npeamera «Xumus — 11 kiaace»
11 kaacc — 68 yacoB

No tembl HazBanue ConeprxaHue TeMbl
pasnena
(Tempr)
Temal. Crtpoenue Conep:xanue teMbl: CTpoeH U e aTo M a. Hykmuael. M3otomnsl.
aToMma. Tunsl pagrnoakTUBHOrO pacrnana. TepmosiaepHsiil cunres. [lomyyeHue
XuMHYeCKast HOBBIX »3JIEeMEHTOB. fnepHbie peakuuu. CTpoeHHE 3IEKTPOHHBIX
CBSI3b obonouek aromoB. IlpencraBienne O KBaHTOBOM MeEXaHHKE.
(274) KBantoBble  uymcna. AtomHble  opbOutanu. Pammyc  aToma.
DJEKTPOOTPHUIIATETLHOCTb.
XuMuYeCKascBs3b. Buasl xumuueckoil cBsi3u. KoBanentHas
CBSI3b W €€ XapakTEepPUCTHUKUA (JJIMHA  CBS3H, TOJSPHOCTD,
MOJISIPU3YEMOCTh, KPaTHOCTh CBsi3u). MoHHas cBs3b. Mertaminueckas
CBSI3b.




CtpoenueTBEepasl XTe s Kpucrammuyeckue u amophHbie
Tena. TUNBl KPUCTALIMYECKUX PEIIETOK METAUIOB M HOHHBIX
coeuHeHU. MexMoleKysipHble  B3aumonaecTBus. Bomopoanas
CBSI3b.

Hdemoncrpanuu. 1. Kpucrammmueckne pemeTrku. 2. Mojendn MOIEKYIL
Bxoanasi kKOHTpoOJILHAs padoTa

KonTtpouabsnas padora Ne 1 mo teme «CtpoeHue atoma. XuMudeckas
CBSI3b)»

Tema 2.

OCHOBHbBIE
3aKOHOMEPHOCTH
NpPoTeKAHUS
XHMHYECKHX
peakuuii

(17 u)

Copep:xxanue TeMbl: Te TN OBOWOIPPEKTXUMUUECKOUpEAK
U 1. DHAOTEPMUYECKHE U IK30TEPMUIECKHE PEAKLIH.
CKOpPOCThXMMHUUYECKHUXpPEaAaKIHWU ee 3aBUCUMOCTb OT
MIPUPOJIBl PEArHPYIOIINX BEUIECTB, KOHIIEHTPALIUU PEareHToB, TEMIEPaTYpBhI,
HaJIMYMS KaTajau3aTropa, IUIOIAAHM IOBEPXHOCTH PEarupyrollux BEIECTB.
3akon peicTByromux wmacc. llpaBmio Bawr-IT'opda. I'omorenssrii u
reTeporeHHbId KaTtanu3. [Ipumepsl KaTamuTHYECKUX MPOLECCOB B TEXHUKE U
B )KMBBIX oprann3Max. @epMeHTHI Kak OMOJI0rHYECKHUE KaTadu3aToOpHl.
OOpaTuMBl€peakKIlu U XuMaueckoe paBHoBecue. [Ipuamum Jle
[Marense. Koncranra paBHoBecus. PaBHoBecue B pactBopax. KoHcTaHTbI
pucconuanuu. Pacduer pH pacTBOpOB CHIIBHBIX KHUCIOT U ILIEJIOYEH.
IIpouseedenue pacmeopumocmu.
PspnaxTuBHOCTHUMETauaao B [lonaTue o cranmapTHOM
JIEKTPOTHOM TMOTEHIIMAJE U NEKTPOABWKYIIEH cuiie peakunu. XUMHUYECKUE
HCTOYHUKH TOKa: TraJIbBAHUYCCKUC 3JICMCHTBI, aKKYMYJIATOPBI U TOIIJIMBHBLIC
3JIEMEHTHL. DJIEKTPOJIM3 PacIIaBOB M BOIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3akomnbl s3nekmponusa.

JdemoncTpamuu. 1. DK30TepMHUECKHE U OSHAOTCPMHUUECCKUE XUMHUYECCKUE
peakuuu. 2. TerwioBble SIBICHHS IPH PACTBOPEHUM CEPHOUM KHUCIOTHI U
aMMHa4YHON cenuTphl. 3. 3aBUCHMOCTh CKOPOCTH PEaKIUU OT HPUPOIBI
BCLIECCTB Ha IMpUMEPEC B33HMOI[CI>'ICTBH$I PacTBOPOB PA3JIMYHBIX KHCJIOT
OJIMHAKOBOM KOHIIEHTPALMH C OJMHAKOBBIMU KyCOUKaMu (TpaHyjiaMy) LIMHKA
U OJIMHAKOBBIX KYCOYKOB DPAa3HbIX METAJUIOB (MarHus, LIMHKa, )XeJe3a) C
pacTBOPOM COJITHOM KHUCIOTHL. 4. B3anMopeWcTBue pacTBOPOB CEpHOM
KHCJIOTBI C PacTBOpaMU THOCYJIb(aTa HATPUS Pa3IMYHON KOHIICHTPAIMUA U
Temreparypel. 5. PasnokeHume mepokcuaa BoxopoJa €  IIOMOIIBIO
HEOPraHWYEeCKUX KaTalu3aTopoB M MPHUPOAHBIX OOBEKTOB, COIEPKAIINX
KaTajasy.

JlagopaTopHble onbIThl. 1.DakTOphl, BIUAIOINIME HA B3aMMOJCHCTBUE
MeTallja ¢ pacTBOpaMu KUCIOT. CMENIeHHe XUMUYECKOIO PABHOBECHUS NP
YBEJIMYEHUH KOHILEHTPAIlMM pPEeareHToB U NpoAykToB.2. KaTtamutuueckoe
pasJio’keHHe IepoKCHIa BOJOPOAA

IIpakTHyeckast padora Nel. CkopocTh XMMHYECKOH PEAKIIHH.
IIpakTHyeckast padora Ne 2. XuMHueckoe paBHOBECHE.

KonTpoasnaa padora Ne2 mo teme «CKOpPOCTh XHMHYECKHX PpPEaKIU.
XUMHUYECKOE PABHOBECHEY.

Tema 3.

BeunrecrBa u ux
CBOJCTBa

(18 )

Conep:xaHue TeMbl:

Hemerajibl. CpaBHHUTENbHAS XapaKTEPUCTHKA TallOTEHOB Kak
HanOoJlee THUIMMYHBIX TPEICTaBUTENeH HeMmeTasioB. OKHCIHTEIbHbIC
CBOICTBa HEMETAJNIOB (B3aUMOCHCTBHUE C METAIJIAMH M BOJOPOJIOM).
BoccranoButensHbIE CBOMCTBA HEMETAIIOB (B3aUMOJICIHCTBHE C OoJiee
AIIEKTPOOTPHUIIATETIFHBIMA HEMETAIJIaMH M CIIO)KHBIMHU BEIIECTBAMU-
OKHUCJIUTEIISIMU).

Mertauabl. B3aumoseiicTBue MeTaysioB C HEMeETalaMu  (XJIOpOM,
cepoii W KHCIOpOJOoM).  BzammopeicTBue — MIETOYHBIX U
[IETIOYHO3EMENBHBIX METANIOB C BOAOW. DJIEKTPOXUMHUUYECKUU Pl
HaNnpsHDKeHUM METAJIOB. B3anmozeicTBHe METajuloB C pacTBOpamMu




KUCIOT M cojiell. AmomuHOoTepMuUs. B3aummoaelcTBue HaTpus C
ATAHOJIOM U ()EHOJIOM.

Kopposzus metaiios. [loHsiTHE 0O XMMUYECKOW U 3JIEKTPOXUMHYECKOM
KOppo3uu MeTayuioB. CIoCOOBI 3alUTHI METAIIJIOB OT KOPPO3HH.
Kucnotsl Heoprannueckue u opranudeckue. Kiaccubukanus Kucior.
XUMHUYECKHUE CBOMCTBAa KHCJIOT: B3aUMOJICMCTBHE C MeETaIaMH,
OKCHUJIAMU METAJJIOB, THMAPOKCHUJIAMHU METAJUIOB, COJIIMHM, CHUPTaAMHU
(peakuus  srepudukanuu). OcoOble  cBoOlicTBa  a30THOM U
KOHLICHTPUPOBAHHOM CEpPHOM KHUCIIOTBHI.

OcHoBaHUsSI HEOpraHuueckue u opranuueckue. OCHOBaHMS, HX
kiaccudukanus. XMMUYECKHE CBOWCTBA OCHOBAHUM: B3aUMOJICHCTBHE
C KHUCIOTaMH, KHUCJIOTHBIMH OKCHJAaMU U cojsiMH. Paznoxenue
HEPacCTBOPHUMBIX OCHOBAHHM.

Comun. Knaccudukaiusi coneil: cpeaHue, KHCIbIe W OCHOBHBIC.
XUMHUYECKUE CBOMCTBA COJICH: B3aMMOJCHCTBUE C KHUCIOTaAMH,
mIeJI04YaM, MeTauiamMu U coiiimu. llpeacraBurenu coned U uX
3HaueHue. XJOpHUA HaTpus, KapOoHAT Kanblus, ¢docdar Kaablus
(cpennue conm); rUAPOKApOOHATHI HATPUSI U aMMOHUS (KUCIIBIE COJIN);
rusipokcokap6onar meau (II) — manaxut (OCHOBHAas COJIb).
KauecTBeHHBIC peakiuu Ha XJIOPHI-, Cyab(haT-, 1 KapOOHAT-aHUOHBI,
KaTHOH aMMOHUs, kaThoHbl xenesa (II) u (11I).

['eneTnueckast CBA3b MEXAY KJIacCaMU HEOPraHWYECKUX M OpraHHyec-
KUX coequHeHUH. [IoHATHE O TeHETMYECKOW CBSI3M M T€HETHYECKUX
psanax. I'enetnueckuil pan mertamia. ['eHeTHUYECKUH psii HEMeTasuia.
Oco0eHHOCTH F€HETUYECKOTO psifia B OPraHUYeCKOW XUMUH.
Jemoncrpanuu. Komiekuust o6pa3noB MeramioB. BzaumonelictBue
HaTpUsi U CYpPbMBI C XJIOPOM, keyie3a ¢ cepoil. ['opeHue marHust u
QTIOMUHMS B Kuciopozae. BsaumopeilcTBue 11e04HO3EMENbHBIX
METaJUIOB C BOJMOM. B3ammopnelcTBue HaTpus C 3TAHOJIOM, LMHKA C
YKCYCHON KHUCIOTOW. AmoMuHOTEpMHUs. B3aumopneiictBue menu c
KOHIIEHTPUPOBAHHOW Aa30THOM KHCJIOTOM. Pe3ynbTaThl KOpPpO3UHU
METaJUIOB B 3aBUCUMOCTH OT YCIOBUM ee mnpoTekanus. Kommeknus
00pa310B HEMeTauIoB. B3anuMoelicTBrE XJIOPHOM BOJIbI C PACTBOPOM
Oopommuna (noauaa) kamus. Komnekius npupoIHbIX OpraHHYeCKUX KUC-
not.  Pa3baBieHMe  KOHIEHTPUPOBAHHOM  CEpHOH  KHUCIOTHI.
B3anmoneicTBrue KOHUEHTPUPOBAHHOW CEPHOM KHMCIIOTBI C €axapoM,
Hetoao30i M Menpto. OOpasubl  MPUPOJIHBIX  MHHEPAsoB,
COJIeprKalINX XJIOPH] HATpus, KapOOHAT KambIus, Gochar Kamplus u
ruapokcokapbonar wmeau (II). OOGpa3mbl NHUINEBBIX MPOIYKTOB,
CoJIeprKalIiX TUAPOKapOOHATHl HATPHS U aMMOHHSI, X CIIOCOOHOCTD K
pPa3OKEHUI0  TPU  HArpeBaHWM. [ amieHue  CoAbl  YKCYCOM.
KauecTBeHHbIE peaklii HA KATUOHBI U AHUOHBI.

JlabopaTopHbie onbIThl. 3.VcnbITanue pacTBOpPOB KHUCJIOT,
OCHOBaHWW W cojied uHAuKatopamu. 4. B3aumomeicTBue COJSIHON
KHCIIOTBI M pPacTBOpa YKCYCHOM KHCIOTHI C MeTaUlaMd. O.
B3anmoneiicTBre COJIIHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHCIO-
ThI ¢ OCHOBaHUsIMU. 6. B3anMoelicTBre CONISTHON KUCIOTHI M pacTBOpa
YKCYCHOM  KHUCJIOTBI ¢ coismu. /. [lomydenne wu  cBoiicTBa
HEPAaCTBOPUMBIX OCHOBaHM. 8. ['MIponn3 XJIOpUAOB U aleTaToB
HIEJTOYHBIX METAJJIOB.

IIpakTuyeckas padora Ne 3. Penienne SKCriepuMEeHTAIBHBIX 33724 Ha




UACHTU(PUKAIINIO OPTAaHUYECKUX U HEOPTaHUUECKUX COSAUHEHUN.
Kountpoabsnas padora Ne 3. [1o Teme «BeniecTBa u ux cBoiicTBa»

Tema 4. | Xumus B xu3uu | Coaep:xxkanue teMbl: OCHOBHB CNIPHUHIUTNBIXUMHUYECKOMTE X
o6uecrBa (4 1) HOTOTHUHU.IIpPOoM3BOACTBOCEPHOMNKHUCITOT bl KOHTAKTHBIM
crrocobom. XumuaM mporecca. ChIpbe IS IPON3BOICTBA CEp-
HOU KUCNOThI. TexHomornueckas cxema mporecca, MpoLecchl U armnapaThl.
[Ipom3BoxcTBOAaMMUaK a. XumMusM mporecca. OnpenencHue
ONTUMAJIBHBIX YCIOBUI IpoBeneHUs peakuuu. [IpuHmn qupKyIsimuy 1 ero
peanu3anys B TEXHOJIOTHUECKON CXeMe.
Metannypru s YepHat metamnyprus. [JloMeHHBIH mpouecc (ChIpbe,
YCTPOMCTBO MOMEHHOW TedH, XUMHU3M mporecca). [Ipon3BoncTtso cramm B
KHCJIOPOJTHOM KOHBEPTEPE H B AJIEKTPOTICUAX.
OpranunueckuilcutTe 3 Cuumesbl Ha OCHOBE CUHME3-2A3d.
[IpousBoaCcTBO METaHoOA.
Okonorus 1 npo01eMa OXpaHbl OKpY’Karolel cpeipl. 3esieHast XUMUsl.
Tema 5 | Peseps 2 yaca
TemaTnuyeckoe miaanuposanue xumuu 11 kinace, ®IrOC
Neni/n HasBanue tembl | Konuy ILnanupyembie pe3yabTaThl
eCTBO
4acoB
Ha
H3Y4YeH
e
Tema Ne Crpoenue 27 IIpexmeTHbIE YMEHHUSI: OO0yyaromuiics HAYYMTCH
1 aToMAa. XapaKkTepu30BaThb CTPOCHHWE AaTOMHOTO S/Ipa; CPaBHUBATH
T —— KBAaHTOBYIO M  KIACCHYECKYI0 MEXaHWKy; Ha3bIlBaThb U
(opMyIMpoOBaTH OCHOBHBIE NPUHLMIIBI KBAaHTOBOH MEXaHHKH;
CBS3b NPUBOIUTL  IPUMEPHl  KBAaHTOBOMEXAaHMYECKOI'O  OMMCAHMS
MHUKPOYACTHI; XapPaKTePHU30BATh COCTOSHUE DIICKTPOHA B ATOME;
XapakTepu30BaTh KBaHTOBbIe uncia. DopmyiupoBaTh 0a3oBbIE
NPUHLMIIBI  paclpelesieHus  JJIEKTPOHOB 10 opOuTansm;
00BSCHATH MEXaHU3Mbl 00pa30BaHUSI XWMHUYECKOW CBSI3U;THIIBI
KPUCTAUIMYECKMX PENIETOK HOHHBIX COEJAMHEHHH,; COCTABJIATH
CpaBHHUTEJbHbIE U 0000MIAIONINE CXEMBI; MPOBOAUTHL PACUETHI I10
XUMUYeCKUM (GopMyIiaM U ypaBHEHHSIM PEaKIUii;
Tema OcHoBHBIE 17 IIpeamMeTHbIe  YMeHHA: OOyuaromuiics HaY4HnTCH
Ne2 3aKOHOMEPHOCTH XapaKkTepu30BaTh TEIJIOBbIE 3(P(EKTHl XUMHUYECKUX PEaKLUUH;
NMPOTEKAHUA OCYHIECTBJISITH  PacueThl TEIJIOBBIX JIPQPEKTOB XHUMHUYECKUX
XUMHYECKHX peaknuii Ha OCHOBE JaHHBIX O TemIoBoM 3¢ dekre o0pazoBaHuUs
peaxumii BCIIECTB, NPOrHO3UPOBATH BO3MOXXHOCTb MpPOTEKAHUS

XMMUYECKUX peakuuid Ha OCHOBE HMEIOIIMXCS 3HAHUHW 10
XUMHUYECKON TEepMOJUMHAMUKE; OCYHIECTBJSATH pacueThl IO
XUMUYECKUM bopmynawm; XapaKkTepH30BaTh CKOpPOCTh
XMMUYECKOM peakiuud, OOBSCHATH 3aBUCHUMOCTb CKOPOCTH
XUMHYECKOM peaknuu OT pa3iuYHbIX (HAKTOPOB; MPOBOAUTH,
HA0JI0IATh ¥ ONUCHIBATHL XMMHUYECKHH JKCHEPUMEHT TIO
OTIpeNeNICHUIO (PAKTOPOB, BIUSIOIIMX Ha CKOPOCTH XMMHYECKOU
peakiuy; HCcCaeJ0BaTh YCIOBMS, BIMSIONIME HAa CKOPOCTb

XHUMHYICCKOM peaknuu, XapaKkTepu3oBaThb XHUMHUYCCKOC
PaBHOBECHUC B paCTBOpax,; DJIJICKTPOIMU3 KaK OKHUCIMTEIBHO-
BOCCTaHOBUTEIIbHBIN nponecce, 00BJICHSTH IpoNCCChl,

IPOTCKAOIME IIPM DJICKTPOJIM3€ pPacCIIaBOB M PacTBOPOB,
COCTABJATH CPABHUTCIIBHBIC U 060611.[3.[0].1.[1/16 CXCMBbI, IPOBOAUTH




pacueThl M0 XMMUYEeCKUM GopMyJiaM U YpaBHEHHUSM PEaKLHUi.

Tema
Ne3

BemecrBa u ux
CBOMCTBA

18

Ipexmernbie ymenuss OOydJaOImUiics Hayuumcs OOBSCHIATH
3aBHCHMOCTh CBOWCTB METaJUIOB M HEMETAJUIOB OT MX CTPOEHUS,
XapaKTepu30BaTh OOIIME XMMUYCCKHUE CBOWCTBA METANIOB U
HEMETAIJIOB KaK BOCCTAHOBHTEJIEH HA OCHOBE CTPOSHUS UX aTOMOB
Y TIOJIO’KEHUS B DIIEKTPOXMUMHYECKOM PSAY HAPSHKSHUH METAIJIOB;
COCTABJSITh  YPAaBHEHUS  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
OPTraHUYECKUX PEAKIUH C TOMOIIBI0 METOAA JIEKTPOHHOTO
OanaHca; MPOrHO3MPOBATH CBOWCTBA HEW3YYCHHBIX DJIEMEHTOB H
WX COEJWHEHUM Ha OCHOBE 3HAHUU O MEPHUOJUYECKOM 3aKOHE;
XapaKTepu30BaTh CHOCOObI TONYYCHHS METAUIOB W3 PyAd H
MUHEPAJOB; Ha0JI0AATh W ONHCHIBATH JIEMOHCTPUPYEMBIE
KOJUIEKIINY, MMeTh TIPEICTaBICHHE O Hambollee W3BECTHBIX
CIUTaBax; XapaKkTepu30BaTh 0COOCHHOCTH CILJIaBOB,;
NMPOTrHO3UPOBATHL CBONCTBA HEHM3YyUYEHHBIX DJJIEMEHTOB M UX
COEJJMHCHUM Ha OCHOBE 3HAaHMM O TMEPUOJUYECKOM 3aKOHE;
O00BSICHAITh B3aMMOCBSI3M MEXAY HAXOXICHUEM B MPHUPOJE,
CBOMCTBaMHU, OHMOJIOTHYECKOW POJILI0O M OOJACTSIMH MPUMCHEHUS
M3y4aeMbIX BEIIECTB; XapaKTepu30BaTh BUIBI )KECTKOCTH BOJFI,
CIOCOOBI YCTPaHEHHUS JKECTKOCTH BOJBI, MPOBOAUTH, HAOIIOAATH
U ONHCHIBATH XUMHUYCCKHN O3KCICPUMEHT MO HACHTU(DUKAIIUU
BEIIECTB C IMOMOIIbI0 KaYeCTBEHHBIX PEAKINN; XapaKTepHU30BaTh
oOmrie CBOWCTBA TEPEXOAHBIX METANIOB;, XapaKTepu30BaTh
amdoTepHble cBoiicTBa oOkcuma u ruapokcuaa  xpoma(lll);
ONMUCHLIBATHL B3aUMHBIC TIEPEXOABI XPOMAaTOB M JAHXPOMATOB;
xapakTepu3oBath okcun Maprania(lV) xak okucnurens U
KaTaJu3aTop, MepMaHTaHaT Kajus KaK OKHCIHUTEIh, UCCJAeA0BATh
CBOWCTBA M3Y4Ya€MbIX BELIECTB; HWACHTH(GUIHUPOBATHL HOHBI
METAJJIOB C TIOMOINBI0 KAadeCTBEHHBIX PEaKIMii; COCTABJIATH
YpaBHEHHUS peaKIHi, C MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH
LICTIOYKH TIPEBpAIICHUI BEIIECTB; OCYHIECTBJIATH DPACUCTHI 10
XUMHYECKAM YpPaBHEHHSM; HMCHOJb30BATh QITOPUTMBEI  IPU
pelIeHny 3a/1a4.

TemaNe4

XuMHA B KM3HH
o0IecTBa

IIpeamMeTHbIe  YMeHHA: OOyuaromuiics HaY4HnTCH
CHCTEMATU3MPOBATh OOIMEe NPUHIMIIEI HAYYHOHW OpraHu3aluu
XUMHUYECKOTO  MPOM3BOACTBA;  XapaKTEpU30BaThb  IPOLECC
IIPOM3BOJCTBA CEPHOM KUCJIOTHI, aMMHaKa, 4YyTryHa, CTajld
METaHOJIa; CPABHUBAThL OCHOBHOW M TOHKHM OpraHU4eCKUI
CHHTE3; ONMCBHIBATH CHHTE3bl HA OCHOBE CHHTE3-Ta3a; 00bACHATH
CIOCOOBI  3alUThl  OKPYXAWILIEH cpexpl M 4YeloBeKa OT
IIPOMBIIIJICHHBIX ~3arpsi3HEHUH; XapaKTepPHU30BaTb OCHOBHbBIE
(akTOppl XMMHYECKOTO 3arpsi3HEHHS OKpY’Karolledl  cpensl;
onpenessiTb HCTOUHUKH XUMHYECKOTO 3arpsi3HEHUS OKpYXKaroIien
cpensl W apryMEHTHPOBAHHO IIpe/ularaTb CHOCOOBI MX OXPaHHBI,
MOHATHE «3€JICHAsH» XUMHUS, XapaKTepH30BaTh OOIINE NPUHIIUIIBI
«3EJICHO) XUMUHU

Tema
Ne§

Pe3eps

Hroro

68

4acoB

YueoHo-remaTnueckuii mian (11 kaace)
(mo mporpamme Kypca xumuu JJs yyammxcesi 10-11 kiiaccoB 001ueodpa3oBaTeibHbIX

yupexnenuit Epemun B. B., Kysbmenko H. E., Tepennn B. U., /Ipo3nos A. A., JIynun B. B.)
2 yaca B HeJleJ10, 68 YacoB B roj




Ne Pa3znesibl u TeMbl Bcero | Jlabopartopublie | IIpakTtuyeckue | KoHTpobHbIE
TeMBI 4acoB ONBITHI padoThI padoThI
1 Ctpoenue atoma. XuMU4YecKas 27 ) 1
CBSI3b -
2 OcHOBHBIE 3aKOHOMEPHOCTH
HPOTEKAHHUS XUMHYIECKHX 17 2 2 1
peakuui
3 | Bemecrsa u ux CBOWCTBA
18 1 1
6
4 XuMus B KU3HU 00IIECTBA 4
5 Pezeps 2 - - -
UTOI'O 68 uacoB 8 3 3

Kpurepum oneHKkHu U cucTeMa OlleHuBaHM S
OueHka yCTHOrO 0TBeTa
OtMmeTKa «5»:
— JIaH TMOJIHBIN Y MPAaBUJIbHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH;
— MaTepHall U3JI0KEH B ONPEIETICHHOM JIOTHUYECKOU MOCIEA0BaTEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
— OTBET CAaMOCTOSTCILHBIMN.
OtMmeTKa «4»:
— JIaH TMOJHBIN Y MPAaBUIbHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH;
— MaTepual U3JI0KEH B ONPEEIICHHOMN MOCIE0BATEIbHOCTH;
— JIonyIIEeHbl 2-3 HECYIIECTBEHHbIE OLINOKH, UCIIPABIIEHHBIE 10 TPEOOBAHUIO YUUTEIS, U J1aH
HEIMOJHBINA U HEYETKHUM OTBET.
OtMmeTKa «3»:
— J1aH TIOJIHBIA OTBET, HO MPU 3TOM JIONYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEMOJHBIH, TOCTPOEH
HECBSI3HO.
OTMeTKa «2»:
— OTBET OOHAPYKMUBAECT HETIOHMMAaHUE OCHOBHOT'O COJICpKaHUs y4eOHOro MaTepuaa;
— JIOMYIIEHBI CYIECTBEHHBIEC OMNOKH, KOTOPBIE yUallUicsa HEe MOXKET UCTIPABUTh MPU HABOASIIUX
BOIPOCAX YUYHUTEIS.
OtMmeTKa «1»:
— OTCYTCTBHE OTBETA.

Ouenka yMeHUIl pemiaTh 3a1a4u

OTMeTKa «5»:

— B JIOTUYECKOM PACCYKJEHUU U PEIICHUH HET OMINOOK;

— 3aj]aya peleHa paruoHaIbHBIM CIIOCOOOM.

OtmeTka «é4»:

— B JIOTHYECKOM PACCY>KICHHUH U PEIICHUU HET CYIIECTBEHHBIX OLIMOOK, IPU ATOM 3ajlaya pelieHa, Ho
HE paIMOHAIILHBIM CITIOCOOOM;

— JIOMyIIEHO He 6oiee IBYX HECYIIECTBEHHBIX OMIMOOK.

OtMmeTKa «3»:

— B JIOTHYECKOM PACCY>KICHUH HET CYIIECTBEHHBIX OIMIMOOK;

— JIOITYCKaeTCsl CYIIECTBEHHAs OMMOKa B MATEMAaTHYECKUX pacyeTax

OTMeTKa «2»:

— UMEIOTCS CYIIECTBEHHBIC OMMMOKHU B JIOTHYECKOM PACCYKICHUHU U PEIICHUH.

OtMmeTKa «1»:

— OTCYTCTBHE OTBETA Ha 3aJIaHUE.

OueHka IKCIEPUMEHTAIBHBIX YMEHUI (B MpoIiecce BHIMOTHEHHS MPAKTUIECKUX PabOT M0 MHCTPYKITHH )
OtmMmeTKa «5»:




— paboTa BHIMIOJTHEHA MMOJIHOCTHIO, CICTaHbl PABUIBLHBIC HAOIOICHUS U BBIBOIBL;

— SKCHEPUMEHT OCYILECTBJIEH I10 TUIaHy, C yY€TOM TEXHHUKH 0€30MacHOCTH U Mpausl paboThl €
BEIIECTBAMH U IPUOOpaMu;

— IPOSIBJICHBI OPraHU3aIMOHHO-TPY0BbIE YMEHUS (OAePKUBACTCS UUCTOTa pabouero MecTa,
NOPSZIOK Ha CTOJIE, 3KOHOMHO MCIOJIB3YIOTCSl PEaKTHUBBI).

OtMmetka «4»:

— paboTa BHITIOJTHEHA, CACIaHbI TPABUIbHBIC HAOIIOACHHS U BBIBOJIBI; SKCTICPUMEHT BBITTOJIHEH
HEMOJIHO WJIM HaOJII0Aal0TCs HECYIECTBEHHbIE OIIMOKY B paboTe ¢ BellecTBaMu U MpruOopaMu.
OtMmetka «3»:

— OTBET HEMOJIHBIH, padoTa BHINIOJHEHA MPAaBUILHO HE MEHEEe, YeM HAIIOJIOBUHY, TOMYIIEeHa
CylIecTBEHHast OIMOKa (B X0/€ HKCIIEPUMEHTA, B O0BSICHEHNH, B OPOPMIICHHH PaOOTHI, IO TEXHUKE
0€30MMacCHOCTH ¢ BEeUIECTBAMH U MIPUOOPAMHU), KOTOPYIO yUYaIIUics UCIIPABIISIET MO TPEOOBAHUS
YUUTEIIA.

OtMmetka «2»:

— JIOMYIIEHBI JIBE WK 0OJIee CYIIEeCTBEHHbIC OMMOKH (B XO€ SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmiieHnH paboThI, O TEXHUKE 0€30MaCHOCTH MPH padOTEe ¢ BEUIECTBAMH M MPUOOpaMH),
KOTOPbIE yJaITUNCS HE MOYKET UCTIPABUT.

OtMmetka «1»:

— paboTa He BBINTOJIHCHA;

— MOJTHOE OTCYTCTBHE SKCIIEPUMEHTAIBHBIX YMEHUH.

Ouenka yMeHUI peliaTh IKCNePUMeHTAbHbIE 3a1a4H

OtMmetka «5»:

— IUIaH PeLeHMs 3a7a4u COCTaBJIEH [IPaBUIIbHO;

— OCYILIECTBJICH MOAOOP XMMHUECKUX PEaKTUBOB U 000PYIOBaHUS;

— J1aHO MOJHOE OOBSICHEHUE U CEIAHbl BHIBOJIBI.

OtMmetka «4»:

— IUIaH PELEHUs COCTaBJIEH NIPaBUIIbHO;

— OCYILIECTBJICH MOAOOP XMMHUECKUX PEaKTUBOB U 000PYIOBaHUS;

— JIOTIYIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK (B O0OBSICHEHUU U BBHIBOJAX).

OtMmetka «3»:

— IUIaH PELeHUs COCTaBJIEH NMPaBUIIbHO;

— OCYILIECTBJICH MOAOOP XUMHUYECKUX PEAKTHUBOB U 000PYIOBaHUS;

— JIOTIyIIeHa CYIIECTBEHHAs OIMOKA B OOBSICHEHUHU U BBIBOJIAX.

OtMmetka «2»:

— IONyILIEHBI JBE WK 0ojee OmUOKHY (B IUIaHE PELeHus, B MOA00pEe XMMHUUECKUX PEaKTUBOB U
00opynoBaHusl, B OOBSICHEHUH U BBIBOJIAX).

OtmeTtka «1»:

— 3aJlaya He peuIeHa.

OueHka 3a NMCbMEHHYI0 KOHTPOJIbHYI0 padoTy

OtMmetka «5»:

— JIaH TOJIHBIM OTBET HA OCHOBE U3Y4YECHHBIX TEOPUN;

— BO3MO>KHA HECYIIIECTBEHHAsI OIIMOKA.

OtmeTka «4»:

— JIOMYCTUMa HEKOTOPasi HEMOJHOTA OTBETA;

— MOXeT ObITh He 0oJiee IByX HECYIIECTBEHHBIX OLIHOOK.

OtMmetka «3»:

— paboTa BBINOJIHEHA HETOJIHO (HO HE MEHee, YeM HaroJIOBHHY);

— uMeeTcs He 6osiee OIHOM CYIIIECTBEHHOMN OITUOKY U MPHU 3TOM 2-3 HeCyIIeCTBEHHBIE.
OtMmeTka «2»:

— paboTa BBHIMIOJTHEHA MEHBIIIE, YeM HAIOJIOBHHY;

— UMEETCS HECKOJIbKO CYIIECTBEHHBIX OIIMOOK.

OtMmetka «1»:



— paboTa He BBIIOJIHEHA.

[Ipu o11eHKE BHITIOJHEHUS MUCHbMEHHOW KOHTPOIBHOW pab0Thl HEOOXOAMMO YUUTHIBATh TPEOOBAHUS
eanHoro ophorpadguyeckoro pexnma.

KpuTepun BhICTaBJICHHS OIIEHOK 32 IIPOBEPOYHBbIE TECT

- Tectbl, cocrosiiiue W3 MATH BOMPOCOB MOXKHO MCIOJB30BAaTh MOCIE W3YYEHHUS Ka)XJAOro marepuaia
(ypoxka).

- Tect u3 10—15 BonpocoB UCONIB3YETCS ISl IEPUOTUYECKOTO KOHTPOJIS.

- Tect n3 20—30 BompocoB HEOOXOIMMO UCIIOJIB30BATh JJISI UTOTOBOT'O KOHTPOJISL.

[Ipu orleHMBaHUU KCTIONB3YETCS CIENYIONIAs IIKaa: JJIsl TECTa U3 MATH BOMPOCOB

* HET OIIMOOK — OLIEHKA «5»;

* OJ[HA OIIMOKA - OIL[EHKA «4»;

* IB€ OIIMOKH — OIIEHKA «3»;

* TPU OHIMOKU — OIICHKA «2).

Kpumepuu evicmaenenus oyenox 3a mecm, cocmosiwuti uz 10 sonpocos.

Bpewmst Bemonaenus padbotsi: 10-15 muH.

Onenka «5» - 10 mpaBUIIbHBIX OTBETOB, «4» - 7-9, «3» - 5-6, «2» - MeHee 5 MPaBMIbHBIX OTBETOB.
Kpumepuu evicmasnenus oyenok 3a mecm, cocmoswuii uz 20 6onpocos.

Bpewmst BeimonHenus padotel: 30-35 MuH.

Onenka «5» - 18-20 mpaBWIIBHBIX OTBETOB, «4» - 14-17, «3» - 10-13, «2» - menee 10 mpaBUIBHBIX
OTBETOB.

Kpumepuu evicmasnenus oyenok 3a mecm, cocmoswuti uz 30 6onpocos.

Bpewms Beimonnenus padotel: 40-45 MuH.

+ 25—30 mpaBWIBHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBuiIbHBIX OTBETOB — OIICHKA «4»);

+ 13— 18 mpaBWIBHBIX OTBETOB — OIICHKA «3»;

* MeHbIIe 12 MpaBUIBLHBIX OTBETOB — OLICHKA «2»




I'paduk KOHTPOIBHBIX M MPAKTHYECKUX PAOOT
Ha 2023 — 2024 y4eOHbIi TO
peaMeT XUMUS
kmacc 11
yuutens Koponesa O.B.

Ne Buna padorsl aaTa
n/n IJIaH paxr
1 CtapToBbIii KOHTPOJIb 11.09
2 Kontpoabnas padora Nel o reme «CTpoeHHE BEIIECTBAY» 09.12
3 IIpakTuyeckas padora Ne 1. CKopocTh XUMHUUIECKOM peaKITHu 15.01
4 IpakTnyeckas padora Ne 2. XumMuueckoe paBHOBECHE 05.02
5 KontpoasHas padora Ne 2 o teme «OCHOBHBIE 3akoHOMepHOCTH | 17.02

IMPOTEKaHUA XUMHUYCCKUX pCaKHHﬁ))

6 IlpakTuyeckas padora Ne3 mo Teme «Unentudukamms | 27.04
HEOPraHUYCCKUX U OPTaHUUECKUX BELICCTBY

7 KonTpoabnas padora Ne 3 o Teme «BemecTBa 1 ©X CBOHCTBa» 29.04




IIpenmer xumwus

KanennapHo-reMarnyeckoe mianupoBanue (k nporpammam o GI'OC)

Knacc 11
yunresb Koponea O.B.
OcHOBHBIE BUIbI YICOHOU JEATEITHHOCTH JlaTel mpoBee-
Howmep Conepxxanne |Konuu OGopyoBane IIpenmeTHBIE pE3YIBTATHI YY) HUSA
(pa3nmenbl, TEMBI, | eCTBO
ypoka YpOKa
naparpad) 4acoB
mwiad | dakr
CtpoeHue atoma. XuMuveckas cBsi3b - 27 4acoB
Broanbrit 1 [IpesenTtanus Yuenuxk Hayuutcss o0000mare nonsatus|Il. BeiOop HaumOosnee 3QdekTUBHBIX CHIOCOOOB
MHCTPYKTaXK o «CtpoeHne aToMay «APO», «IPOTOH», «HEUTPOH», «H30TOIBDY,|pPEIICHUS 3a/a4 B 3aBHCHMOCTH OT KOHKPETHBIX
TEXHHKE CHYKIHIBD. XapaKTepH30BaTh CTPOCHHE YCIIOBHH
6e30MacHOCTH. aToMHOTo  siapa.  Pasnmuuate  Tepmusbl|K. YMeHue poroBapuBaThCsi W TNPHUXOJUTH K
1 Crpoenue atoma CHYKJIUABD U «M30TOIBI». XapaKTepu30BaTh |00IIEeMYy pEIICHHIO B COBMECTHOM AEATEILHOCTH; 02.09
ATOM — cioXHas TUIBl  PAaJHMOAKTUBHOTO  pacmaja, THIBI[P. BIeneHre M 0CO3HAHUE y4JalmluMCsl TOTO, 4TO|
YJacTHIIA. AIepHBIX peakiuid. ONMCHIBATH IOJTyYEHHE|Y)KE€ YCBOCHO M UYTO €IIe ITOJUIC)KHUT yCBOCHHIO,
HOBBIX JJIEMEHTOB TIOCPEACTBOM SIIEPHBIX |OCO3HAHUE KaYeCTBA M YPOBHS YCBOCHHUS
peakiuit JI. Pa3BuTuE OTBETCTBEHHOIO OTHOUICHUS K
yuaeoe.
CocTtosinue 1 IIpesenranus Y4yenuk Hay4uTCH xapakrepu3oBaTth(II.  YMeHHe  IpOBOJUTH  CPaBHEHHE U
JJIEKTPOHOB B «ONEeKTPOHHBIC cocTosiHUE dyeKkTpoHa B arome. O000mmAaTh|KIacCH(PHUKALIUIO 10 3a/JaHHBIM KPUTEPHSIM;
aTome. KOH(UTYpaLvm» HOHATUSL  <QIEKTpOHHas  KoHpurypanums»,|K. YMeHue noroBapuBaTbhCs W IPUXOIUTH K
DeKTpoHHas «QHEPreTUYECKHH  YpOBEHbBY, «aTOMHas [00IIeMy PEIICHHIO B COBMECTHOM e TEIILHOCTH; .
KOH(HUTYpaIHst opbuTanky. XapakTepru3oBaTh KBAHTOBEIE P. YMeHue yuuTHIBATH BBIIENCHHBIE YYUTEIEM
2 aTOMOB yucna. DopMyaupoBaTh 0a30Bble NPUHILMIIBI|OPUSHTHPBI — JIeicTBUs B HOoBoM  yueOHoMm|04.09
XUMHUYECKHX pacnpenesieHns JIeKTPOHOB 10 OpOHTANISIM.  [MaTepHraje B COTPYIHHYECTBE C YUUTEIEM
JJIEMEHTOB CpaBHUBaTh aTOMHBIE opoutany,|JI. ®dopMupoBaTH  OCHOBBI  IKOJIOTHYECKON
HaXOJISIINECS] Ha PAa3HBIX YPOBHSX, MO (hopMe|KYIbTypHI
¥ SHEepruu. XapakTepu30BaTh BaJCHTHBIC
BO3MOXHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB




CocrosHue IIpe3enTanus Yuenuk HAYYHMTCS xapaktepu3oBath|Il.  YMeHHe  TOPOBOJUTH  CpaBHEHHUE U
3JEKTPOHOB «DNEeKTPOHHBIE COCTOSIHUE DdNeKTpoHa B arome. O000MmaTh|KIacCHPUKALUIO O 3aJaHHBIM KPUTEPHSIM;
aToMe. KOH(HUTYpaLun» MOHATHS ~ <OIEKTpOHHas  KoHpurypauus», K. YMeHue poroBapuBaThCsi W NPUXOJUTH K
OJeKTpOoHHas «QHEPreTHYECKHAN YPOBEHBY, «aTOMHasl |00IEeMYy PEeIIEHHIO B COBMECTHOM AESTENbHOCTH; .
KOH(UTypaus opbutanpy. XapakTepu30BaTh KBAHTOBbIE P. YMeHue yuuTHIBaTH BBIICICHHBIC YUYUTEIEM
aTOMOB upcna. DopmynupoBaTh 0a30BbIC MPUHIMIGI|OPUEHTUPBI  JeicTBHs B HOBoM  yueOnom|09.09
XUMHUYECKUAX pacrpeneneHus IEKTPOHOB 10 OPOUTANIAM.  [MaTepuane B COTPYJHUYECTBE C yUUTEIEM
3JIEMEHTOB CpaBHHBaTh aTOMHbIE opbutamm,|JI. @opMHpOBaTE  OCHOBHI  JKOJOTHUCCKOM
HaXOJSIIMECs] Ha Pa3HbIX YPOBHSX, MO (opMe|KYIbTyphI
1 3Hepruu. XapakTepHu30BaTh BAJICHTHBIE
BO3MOKHOCTH aTOMOB XUMHYECKHX JIEMEHTOB
CocrosiHue [Ipe3enrtanus Y4yenuk HAYYMTCH xapaktepu3oBaTh(II.  YMeHHe  HpOBOOUTH  CpaBHEHHE U
3JIEKTPOHOB «DNEeKTPOHHBIE cocTosiHUE dNeKkTpoHa B arome. O000MmAaTh|KIacCH(PUKALUIO 10 3aJaHHBIM KPUTEPHSIM;
aToMe. KOH(HUTypauum» NOHATHS ~ <QUEKTpOHHas  KoHpurypamus», K. YMenue nporoBapuBaTbCsi W NPUXOOUTH K
OneKTpoHHas «QHEPreTHYECKHAN YPOBEHBY, «aTOMHasl |00IEeMY PEeIIEHHIO B COBMECTHOM ACSTENbHOCTH;
KOH(HUTYpaIust opbutaney. XapakTepru3oBaTh KBAHTOBEIC P. YMeHue yd4uTHIBaTH BBIJCNIEHHBIE YUYUTEIEM
aTOMOB upciaa. DopMynupoBaTh 0a30BbIC MPUHIMIGI|OPUEHTUPBI  OEHCTBHS B HOBOM  ydeOnom|11.09
XUMHUYECKUAX pacrpeneneHus IEKTPOHOB 10 OpOUTANIAM.  [MaTepuane B COTPYJHUUYECTBE C yUUTEIEM
JJIEMEHTOB CpaBHUBaTh aTOMHBIE opbutany,|JI. DopMupPOBaTH  OCHOBBI  HKOJOTHYECKON
CraproBasi HaXOJSIIIMECS] Ha Pa3HBIX YPOBHSX, MO (hopMe|KYIBTypHI
KOHTPOJIbHAS U 3HEprun. XapaKkTepHU30BaTh BAJICHTHBIC
paborta BO3MOKHOCTH aTOMOB XUMHYECKHX 3JIEMEHTOB
BanentHrle IIpesenranus Y4yenuk Hay4uTCH xapakrepu3oBaTth(II. ~ YMeHHe  1pPOBOJUTH  CPAaBHEHHE U
BO3MOXKHOCTH «BanenTHbIC COCTOSTHME 3JIeKTpoHa B arome. (000maTh|KIaccu(uKaImio 1Mo 3aJaHHBIM KPUTEPHUSIM;
ATOMORB BO3MOXHOCTH aTOMa» |MOHSTHS ~ <«QIEKTpPOHHAas  KoHurypaumsy»,|K. Ymenune noroBapuBaThCs M HPUXOAWUTH K
XAMHYECKIX «QHEPreTHYECKUI YPOBEHBY, «aToMHasl |00IEeMY pEeIIeHHIO B COBMECTHOM ACSTENbHOCTH; .
ATIEMEHTOB opbuTanky. XapakTepru3oBaTh KBAHTOBEIC P. YMeHue yd4uTHIBaTH BBIJCNIEHHBIE YYUTEIEM
yucna. DopMyaupoBaTh 0a30Bble NPUHILMIIBI|OPUSHTHPBI — JIEWCTBUs B HOBOM  yueOHOoM|16.09

pacrpenesieHust SJIEKTPOHOB 110 OpOUTAIISIM.
CpaBHUBaTh aTOMHBIE opburany,
HaXOJISIIMECS] HAa Pa3HBIX YPOBHSX, Mo (opme
U 3HEepruu. XapakTepHU30BaTh BAJICHTHBIC
BO3MOKHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB

MaTepuaie B COTPYJTHHUYECTBE C yUUTEIEM
JI.  @opMupoBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJIBTYPHBI




[Tepuoanueckuit |1 [Mpesenranms Y4yeHuk HayuuTcs oObscHATh 3aBucuMocTh (I, YcranaBnmuBaTth  NPUYMHHO-CIIECICTBEHHBIC
3aKOH U CTPOCHHEC «Ilepnoanyeckuit CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHMUS.|CBA3U, OOBSICHSATD SIBICHUS
aToMma. 3aKOH W CTPOCHHUE|[IpOrHO3MPOBATH CBOWCTBA cociuHeHni Ha|K. VYuuThiBaTh pasHble MHEHUS W WHTEPECHI,
aroma.» OCHOBE 3HaHMH 0 [lepuoanuecKoM 3aKOHE. 000CHOBBIBATh COOCTBEHHYIO MO3UIIHIO 18.09
P. Tlpuaumath perenue B mpoOIeMHO# CHTyaIn
JI. PeanuzoBath MOTpeOHOCTh B CAMOBBIPAKCHUH
U caMOpeaTn3aluu
H3menenue 1 [Ipesenranms Y4yeHuk HayuuTcs oObscHATh 3aBucuMocTh (Il.  YcranaBnmuBaTth  NPUYMHHO-CIICCTBEHHBIC
CBOICTB «Ilepuoanueckuit CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHUSL. |CBS3U, OOBSICHSITD SBICHHUS
AJIEMEHTOB U UX 3aKOH M CTPOCHUEC [IporHosupoBars cBoiicTBa coenuHeHud Ha|K. VuureiBare pasHble MHEHHS W HHTEPECHI,
COCIMHEHU B aromMa.» ocHOBe 3HaHu# o [lepuonnyeckom 3aKkoHe. 00OCHOBBIBaTh COOCTBEHHYIO TO3UIIUIO
33aBUCHUMOCTH  OT P. [MpunnMaTth perieHre B TpoOIEMHON CUTYaIHN 23.09
IIOJIOKEHUSI B JI. PeanuzoBartb HOTpe6HOCTb B CaMOBBIpaXCHUN
[CXnN. U caMOpeaTu3aluu
KoBaneHntHas cBs3b [Ipe3enrtanus Y4yenuk HAYYHUTCS KoHKpeTm3upoBarh|Il. MOMCK ®  BBIJIENEHHE  HEOOXOTUMOU
u CTpOCHUE «Buzmpl  XMMHYECKOH |TOHATHUS «XUMHYECKAS CBSI3b», | HHPOPMaLUH; MIPUMEHEHNE METOJI0B
MOJIEKYI CBSI3M» «BAJIEHTHOCTBY. O0600maTe MOHATHSI [MHQOPMAIIMOHHOTO TIOMCKa, B TOM 4YHCIE C
«KOBaJICHTHA HemnoJspHas CBSI3b», [[TOMOIIIbIO KOMITBIOTEPHBIX CPEJCTB
«KOB&JICHTHAasl MOJsIpHas cBs3b». OObscHATH|K. YMeHue nporoBapuBaTbCsi W NPUXOOUTH K 25 09
MeXaHU3Mbl 00pa30BaHMs KOBAaJICHTHOHN CBSI3H.|00IIEMY PEIICHHIO B COBMECTHOM JEATEIILHOCTH; '
OnucelBaTh  XapakTepUCTHKU KoBasieHTHOH [P. IlporHosupoBanum pesyjiabTata H  ypOBHS
cBsa3u. lIpenckaspiBate  (OpMy  HPOCTBIX |yCBOEHHS, €r0 BPEMEHHBIX XapaKTEPUCTHK
MOJIEKYJI. HaOmronato u onuceiBath|JI. Pa3BUTHME OTBETCTBEHHOIO OTHOIIEHMS K
JIEMOHCTPHUPYEMbIE MaTepHaJIbI yuebe.
HNonnas CBsI3b. IIpesenranus Yuenuk HayuuTcesi 0000marp  moHsTus (1. YMeHHe  NpOBOJAUTH  CpPaBHEHUE U
CrpoeHne HOHHBIX «Buzmpl  XUMHYECKOH | «<MOHHAsS CBA3bY, «KpHUCTAITMYECKasl | KIIACCU()UKALMIO 110 3aJJaHHBIM KPUTEPUSIM;
KpPUCTAJIOB CBSI3M» pereTkay, «3JeMeHTapHas sueiikar. | K. yMeHHe OpTraHU30BHIBATh yaebHoe
JeMoHcTpanuu. OOBACHITh MEXaHU3MBI 00pa30BaHMsI MOHHOH |COTPYTHHYECTBO M COBMECTHYIO JIESITEILHOCTD C
«Kpucrannuaeckne CBSA3H. XapakTepnu3oBaTh THUIIBI | YIUTEIEM u CBEPCTHUKAaMHU, paboraTth
pELIETKI» KPUCTAJUTMYECKUX pemeToK HMOHHBIX | HHANBUIYAJIBHO U B TPYIIIE 30.09

coenuHeHni. HaOmromaTe v onMceIBaTh
JIEMOHCTPUPYEMbIe MaTEPHUAIIbI

P. Omnpenenenne aneKkBaTHBIX CIIOCOOOB PEIICHUS
yueOHOM  3a7aum  Ha  OCHOBE  3aJaHHBIX
AITOPUTMOB.

JI. ®opMupoBaTh OTBETCTBEHHOT'O OTHOIIEHHUA K
yuebe




10 Meramnnueckas [Ipe3enranus YdyeHuk HayduTcs 06001I1aTh MOHATHE II. momck ™  BBIIEICHHE  HEOOXOIUMOM
CBSI3b. «Bunpl  XUMHUYECKOH [ «MeTalInuecKas CBSI3bY. OOBsCHATB | MHPOPMALTUH; MIpUMEHEHUE METOJI0B
Kpucrannmueckue CBSI3M» MeXaHU3MBI 00pa30BaHUs METAJUIMYECKOH WHPOPMALIMOHHOTO TOHWCKA, B TOM YHCIE C
pEIIETKN METAJUIOB JeMoHcTpanuu. CBA3H. XapakTepnu3oBaTh THUIIBI | IOMOLIbI0 KOMIIBIOTEPHBIX CPEICTB

«Kpucrannuueckue  |KpUCTAJUTMUECKUX PeLIeToK Mmetasuios.| K. Ctpouts peueBble BbICKAa3bIBaHUS B YCTHOM U
pELIeTKI» HabnronaTth 1 onmuchIBaTh JEMOHCTPUPYEMbIE |MHCBMEHHOW (opMe; apryMEeHTHpPOBaTh CBOIO 22 09
MaTepHabl TOUKY 3pEHHUS
P. mmanmpoBare pemieHne ydeOHOW 3amavyu:
BBICTpauBaTh u MOCIIEA0BATENIBHOCTD
HEOOXOIUMBIX oOmepauuil (anropuT™m JeicTBUil;
aHAM3UPOBATHh COOCTBEHHYIO PaboTYy)
JI. PasBuTuEe OTBETCTBEHHOIO OTHOLICHUS K
yueoe.

11 MexMOoneKyIspHbI Y4yenuk HayuynrTcs xapakrepusosatb THIBI | K. CTpouts peueBble BBICKAa3bIBaHUS B YCTHOW U
€ B3aUMOJICHUCTBUSA MexMOIEKyISIPHOTO B3aMIMOJCHCTBUS. [TUCHbMEHHON (opMe; apryMEeHTHPOBaTh CBOIO

0O0600111aTh TIOHATHE «BOJIOPOIHAS CBS3bY. TOYKY 3pCHHS

OOBACHATH MEXaHU3MBbI obpazoBanms|Il.  ocymiecTBnsTH  aHaIU3  OOBEKTOB  C

BOJIOPOJHOH CBSI3H BBIJICJICHUEM CYIIECTBEHHBIX M HECYILECTBEHHBIX
[PH3HAKOB,; 02.10
P. ymenume BrIOupaTh Hambosee 3(h(EeKTUBHEBIC
crocoObl  peuleHHsl  MOCTaBJIEHHBIX  3ajad.
OcymiecTBiIsAIT  CaMO- W B3aUMOKOHTPOJIb
mporiecca BBITTOJTHEHUS 9KCIIEPUMEHTA,
CaMOCTOSITETIbHO 0OPMIISITh OTYET

12 I'ubpunmzanus Y4yeHuk HayuyuTcsi oOBsICHATH 3aBUCHMOCTH|II. Ymenne HCHOJIb30BaTh 3HAKOBO-
op6ouTanei U CBOICTB BEIIECTB OT MX COCTaBa U CTPOEHUS. |CHMBOJIMYECKHE CPEICTBA, B TOM YHCIIE MOJIEIH U
reoMeTpHs HpOFHOSI/IpOBa"EL CBOIMCTBA COEJUHEHUN HAa|CXEMBI IS PELICHUS
MOJIEKYI ocHoBe 3HaHMi o IlepuommueckoMm 3aKkoHe.|3aaad;

OOBsACHATD B3alMOCBSI3H mexay| K. Ymenne popmynupoBath cOOCTBEHHOE MHEHHUE
[Ipesentanus HaxXOXJIEHHEM B TPUPOJE, CBOWCTBAMHU,|H MO3ULMIO; YMEHHUE YYUTHIBATh Pa3HbIE MHEHHS
«'mbpuanzanus OMOJIOTHYECKOH ~ pONIbE0 W O0NacTsAMH|M HMHTEpechl M 000cHOBBIBaTh coOcTBeHHYyI0|07.10
opOuTtanei» MIPUMEHEHUS U3y4aeMbIX BELIECTB. MO3ULIHIO.
P. [IpuanMate pemierrne B IpoOJIeMHON CUTYaIHH

JL. YMenne CaMOCTOSITEIIBHO aJIeKBaTHO
OLICHUBAThH MPABUIBLHOCTb BBITIOJHEHUS EUCTBUS
¥ BHOCUTH

HGO6XO]11/IMLI€ KOppeKTI/IBBI B UCITIOJIHCHUC




13 Enunas npupona [Ipe3enranus YdyeHuk HayduTcs 06001I1aTh MOHATHE II. momck ™  BBIENCHHE  HEOOXOIUMOM
XUMHYECKUX «Bugpl  XUMHYECKOH | «MeTaTnuecKas CBSI3bY. OOBsCHATB | MHPOPMALTUH; MIpUMEHEHUE METOJI0B
CBSI3CH CBSI3M» MeXaHU3MBI 00pa30BaHUs METAJUIMYECKOH WHPOPMALIMOHHOTO TOHWCKA, B TOM YHCIE C

JeMoHcTpanuu. CBA3H. XapakTepru3oBarb THITBI | IOMOIIBI0 KOMITBIOTEPHBIX CPENICTB

«Kpucramnmueckne — |KpHCTaLTUIECKUX permeTox metaiioB. | K. Ctpouts pedeBble BhICKa3bIBaHUA B YCTHOM U

pELIeTKI» HabnronaTth 1 onmuchIBaTh JEMOHCTPUPYEMbIE |MHCBMEHHOW (opMe; apryMEeHTHpPOBaTh CBOIO

MaTepHabl TOUKY 3pEHHS 09.10

P. mmanmpoBare pemieHne ydeOHOW 3amavyu:
BBICTPauBaTh u MOCIIEA0BATENIBHOCTD
HEOOXOIUMBIX oOmepauuil (anropuT™m JeicTBUil;
aHAM3UPOBATHh COOCTBEHHYIO PaboTYy)
JI. Pa3BuUTHE OTBETCTBEHHOTO OTHOIIEHUS K
yueoe.

14 Opranuueckue Yyenuk  Hay4yuTess  xapakrtepusosars|Il. Ompenensrs crmocoObl aelcTBUH B pamkax
MOJIAMEPHI HOIMMEPBI, OOBACHATH 3aBHCHMMOCThH CBOMCTB|IPEIIOKEHHBIX yCIOBUH U TPEOOBaHUH

noauMepoB ot ux crpoenus. OObscHars|K..  OCylEeCTBIAT  KOHTPONb,  KOPPEKIHIO,
B3aUMOCBSI3H ~ MEXKIy  HAaxOXJICHHEM  B|OLEHKY JEHCTBHUI MapTHEPa, yMETh yOEK1aTh
IIpe3entanus IpHpOJIE, CBOMCTBaMU, OHooruueckoit ponpio|P.  OcyllecTBisAT,  caMo- W B3aUMOKOHTPOJIb 14.10
«ITonmumeps» U 00JacTsIMH  NPUMEHEHHS  M3ydYaeMbIX [IPOIECCA BBIMIOJHCHUS 3a/laHusl, U KOPPEKIIHUIO '
BEIIECTB CBOEH IesATeNbHOCTH
JI. Pa3zBuBaTh mM0OO3HATEIHHOCTh W HMHTEPEC K
CaMOCTOSTENTbHON HCCIIeIOBATEIHCKON
JIeSITEIbHOCTH
Heoprannueckue Yyenuk HAYYMTCH xapaktepusoBath |II. Ymenune npeoOpasoBbiBaTh HH(POpMAIMIO U3
MOJIMMEPHI MOJIUMEPEI, OOBACHITh 3aBUCUMOCTH CBOWCTB|OHOTO BH/A B JIPYTOH.
nonuMepoB oT ux crpoeHus. OObsicHATH| K. YMeHHe caMOCTOSTENbHO OpraHU30BHIBATH
B3aMMOCBSI3M  MEXJy  HaxXxOXJIeHHeM  B|ydeOHOe B3aMMOJIeCTBHE B TPYIIIIE
15 IpesenTanus . o
JlomamMepsp» IpUpoJie, CBOMCTBaMM, GMONOrMYecKoil ponbio|P. YMenue cocTapiaTh mian pemenus npobnemsr. [16.10

u  obiactaMu
BEILIECTB

MIPUMCHCHUA Hn3y4acMbIX

JI.  Oco3HaBaTh €IMHCTBO M  ILIEJIOCTHOCTH
OKPYXKaloIlIEero MHpa, BO3MOKHOCTH ero
IMO3HABAEMOCTH M OOBJACHUMOCTH Ha OCHOBE
JIOCTH)KEHUI HayKd




16 l'azoo0pasHoe Y4YeHMK HaydyuTCcsl XapakTepus3oBaTh oOmme|M. YMeHHe OCYIIEeCTBIATh aHANU3 OOBEKTOB ¢
COCTOSSTHUE CBOICTBa F33006pa3HI>IX BCIICCTB. O6’b$[CH$[TI> BBIJCJICHUEM CYILICCTBCHHBIX M HECYIICCTBCHHBIX
BELIECTBA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa|[IPHU3HAKOB; OCYIIECTBIISITh CHUHTE3 KakK

v crpoenus. O000OmWATh 3HAHWS M JIEATh|COCTABIECHHE LIEJIOTO U3 YaCTEH.
Ipesenranus BBIBOJIBI O 3aKOHOMCPHOCTSIX M3MCHCHHIT| K., OTo6paxaTh B peun (onucaHue, ob6bAcHeHMe)
«I"a3000pa3Hbie CBOMCTB m3y4yaeMbIX BellecTB. OOBICHATH cofepKaHune coBepLIaeMbIX AeNCTBUIA 21.10
BEILECTBA » B3aUMOCBA3H ~ MCKIAY  HAXOXICHUEM  B\p  Bpigsurarh TIMIOTE3BI, IIAHUPOBATH CBOKO

IPUPOJIE, CBOMCTBAMH, OHOIOTUYECKOM POIIBIO JEATEILHOCTh, HAXOAUTh AITOPUTM BBIIOIHEHUS

U o0nacTAMM  IPUMEHEHHMS  U3YYAa€MBIX|[ocTapieHHOMN 3amaun

BEIICCTB JI. PasBuTHe OTBETCTBEHHOI'O OTHOIIEHHS K

yueoe.

17 [Ipupoaubie Yyenux HayuyuTcsi xapakrepuszoBaTh o6mue|ll. @opmupoBath yMEeHHE MPOBOAWTH CpPaBHEHUE
ragoo6pagHBIe CBOICTBa Fa3006pa3HbIX BeniecTB. OOBICHITH |U KJIaCCI/I(bI/IKaHI/I}O 110 3aJaHHBIM KPUTCPUAM
CMECH: BO3IyX H 3aBUCHMOCTH CBOWCTB BemecTB oT ux cocraBa|K. CoBepiieHCTBOBaTh yMEHHE JOTOBAPUBATHCS 1:1
[IPUPOIHBIN ra3 u crpoeHus. OO0oOmary 3HaHWUS U z[enaTE, MPUXOJIUTh K OOIIEMYy pPEIIeHHI0 B COBMECTHOM

BBIBOABl O 3aKOHOMEPHOCTSIX HM3MEHEHUH |IesATeIHLHOCTH

CBOMCTB wu3ydaeMblx BemiecTB. OObscHATH|P. YMenue yumthiBaTh BblaelcHHbIE yuurenem|23.10

B3aMMOCBSI3M  MEXJAYy  HaxXOXISHHEM  B|OPHEHTHUPHl JCWCTBUA B HOBOM  Y4eOHOM

MPHUPOJIE, CBOMCTBAMHU, OHOJIOTHUECKOM POJIBIO [MaTepHalie B COTPYAHUYECCTBE C YIUTEICM

U obOmacTaMu  npuMeHeHuss  u3ydaembix [JI. Pa3BuBaTh J1F0003HATENLHOCTH M WHTEPEC K

BEIISCTB CaMOCTOSTEILHON HCCIIEI0BATEILCKOM
JIeSITENIHLHOCTH

18 [IpencraBurenu Ydyenuk Hayuyutcs xapakrepusoBaTh obOmme|Il.  ocymectBiaTh  aHanu3  OOBEKTOB ¢
ra3z000pa3HbIX CBOJCTBa ra3000pa3HbIX BelleCTB. OOBACHATH | BhIIETEHHEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
BCHICCTB: 3aBHCHMOCTb CBOHMCTB BEIIECTB OT UX COCTAaBA|IPU3HAKOB;

BOJIOPOI, u crpoeHns. O000IaTh 3HAHWS U fienath K. Crpoutb peueBble BbICKa3bIBaHUS B YCTHOM U

KI/ICJ'IO]I)OI[, BI)IBf)I[I)I O 3aKOHOMCPHOCTAX HU3MCHCHUU MUCbMEHHOU (bopMe;

yIIeKuCTbIi Ta3, CBOMCTB m3y4aembIX BemecTB. OOBICHATH|P, yMeHHE BBIOMpaTh HamOojee >PGEKTUBHBIC 06.11
B3aUMOCBA3H MCKOY HaXO0KACHHUEM B|criocoOBbl penieHus IIOCTaBJICHHBIX 3aJad4.

H3y(jeHHe nx IIpUpoac, CBOI\/'ICTBaMI/I, 6HOHOFH‘ICCKOﬁ POJIBIO OCYHIGCTBJ]SITB caMo- u B3aUMOKOHTPOJIb

CBOUCTB. ¥ o0nacTAMM  NPUMEHEHHS  H3Yy4aeMbIX |mpolecca BBITIOJIHEHUS 3KCIEPUMEHTA,

BEIIIECTB

CaMOCTOSITETILHO OOPMIISATH OTUYET
JI. Pa3BuTHe OTBETCTBEHHOTO OTHOIIEHHS K
yue0e.




19 ITpencraButenu Y4yenuk nayuutcs xapakrepuzoBath oOmme|Il. Bnagerp ocHOBaMH — CaMOKOHTPOIIS,
ra3000pa3HbIX CBOMCTBa ra3000pa3HbIX BemecTB. OOBACHATD |caMOOIICHKH.
BEILECTB: 3aBUCUMOCTB CBOMCTB BEILECTB OT MX COCTaBa|p, [IpUHNAMAT PEILICHHE OCYIICCTBISTH
aMMHaK, OSTHJIEH, u crpoenns. OOOOWATL 3HAHMA M AEMATH|ocospaumpii  BHIGOD B y4eOHOH
U3y4YEeHUE ux BBIBOZIBL O 3AKOHOMCPHOCTAX  MSMCHCHWH| 3y g Te T HOM AESTEITBHOCTHL 11.11
N CBOMCTB m3y4yaeMbIX BellecTB. OOBACHATH
CBOMCTB JI. Pa3BuTHE OTBETCTBEHHOI'O OTHOIICHUS K
B3aUMOCBSI3M  MEXKAY  HaxXOXKICHHEM B 5
MIPUPOJIE, CBONCTBAMHU, OHOIOTHYCCKON POJIHIO y1aebe.
U 0o0macTIMH  TPUMEHCHHS  U3y4aeMBIX
BEILIECTB
20 Kunkoe Yuenuk HayuuTces xapakTtepu3oBaTh Buipl|Il. YMeHus HaOmonath, JenaTh BBIBOABI IPH
COCTOSIHUE pacTBOpoB.  XapaKTepU30BaTh  PACTBOPHI. |[IPOBEJCHUU OIBITOB.
BemecTBa. Bona. HAy4YUThCS PACCUUTHIBATH MaccoByw aouo (K. Ymenune OpraHu30BaTh yuebHOoe
ACTBOPEHHOT'O BEIECTBA B PAaCTBOPE. co HUYECTBO U COBMECTHYIO JEATEILHOCTh C
HKpee Hpesenrauus P b . P P LI”)FZﬁCM CBEpPCTHHKAMHU s 13.11
KPUCTAILIBL. «PacTBOpBI» 7 P ' '
P. Onpenenenue ageKkBaTHBIX CIIOCOOOB pEIICHUS
MaccoBas gois o
yueOHOW  3aJaym  Ha  OCHOBE  3aJaHHBIX
PacTBOPEHHOTO ANTOPHTMOB
BCIICCTBA. JI. Pa3BuTHE OTBETCTBEHHOTI'O OTHOLIEHUS K yueOe
21 KecTtkocTh BOJIBI JlaGopaTopHbIii Yyenux HayuyuTcsi xapaktepu3oBarth Bujpl|[l. YMmeHus HaOmomaTh, JeliaTh BBIBOABI IPU
U CIOCOOBI ee OMBIT JKecTKOCTh | KECTKOCTH BOABI. XapaKTepU30BaTh CIIOCOOBI |IIPOBEJCHUH OIBITOB.
yCTpaHeHHs BOJIBI. yCTpaHeHHsl KeCTKOoCTH Bojbl. Habmromats u (K. YMmenune OpraHu30BaTh yueOHOe
OIIMChIBATH CaMOCTOATECIIBHO IIPOBOJUMBIC [COTPYAHUYECTBO U COBMECTHYIO ACATCIBHOCTL C
OIIBITHI. YUYHUTENIEM CBEPCTHHUKAMH, 18.11
P. Onpenenenue agekBaTHBIX CIIOCOOOB PEIICHHS
yueOHOW  3aJadyd  Ha  OCHOBE  3aJJaHHBIX
aJIrOPUTMOB
JI. Pa3BuTHE OTBETCTBEHHOTO OTHOIICHHUS K yueOe
22 Teepnoe Y4uenuk Hayuutcs xapakrepusoBaTh obmme|[l. Brmagerp ocHOBaMH  CaMOKOHTPOJIS,
COCTOSIHUE CBOMCTBa TBEPAbIX  BCILICCTB. OOBICHITH CaMOOIICHKH.
BEIECTBA. 3aBUCUMOCTB CBOMCTB BEILECTB OT MX COCTaBa|p, [IpUHAMATD pELICHHE OCYIIECTBISTH
AmopdHbie u crpoerus. OOOOmATE 3HAHHA M AEMATh|ocosyapupii BHIGOp B YUeOHOH W
BBIBO/IbI KOHOMCPHOCTAX N3MCHCHHUU )
BEILIECTBA. 921 O 3aKOHOMEPHOC 3MeHE O3HABATEJIbHOU AEATEIbHOCTH. 20.11
CBOMCTB HU3Yy4Ya€MbIX BCHICCTB. O6B$ICH$ITB
CocraB BemiecTBa JI. Pa3BuTHE OTBETCTBEHHOIO OTHOIIEHHS K
N B3aMMOCBSI3M  MEXAYy  HaxOXICHHEM B
U CMeceH. yuaeoe.

MIPHUPOJIE, CBOMCTBAMU, OUOJIOTHYECKON POIIBIO
U o0JacTIMH TIPUMEHECHHS  H3yJaeMBIX
BEIIECTB




23 HucnepcHpie Y4yenux HAYYUTCS xapakrepusoBath|[I. Biagerp  OCHOBaMHM  CaMOKOHTpPOJIA,
CUCTEMBI AUCTICPCHBIC  CHUCTCMBI, OtnuuaTh WX OT CaMOOILICHKH.
TMpesentanus Apyrux cucteM.. Habmronate u omnuceiBats|p, [IpuHMMATh  pelICHHE OCYIIECTBIATh
«JlucnepcHbie ACMOHCTPUPYCMbIC MATCpHAIbI OCO3HaHHBIA  BbIOOp B yuebnon  m|25.11
CHCTEMBbI» [M03HABATEJIbHOU €S TEIbHOCTH.
JI. Pa3BuTHE OTBETCTBEHHOI'O OTHOIICHUS K
yueoe.
24 3aKkoH Brinonnenue YdyeHuk HayuuTcsl cocTaBiasaTh ypaBHeHus|II.  YMmeHwe  mpoBOOUTH  CpaBHEHHE U
[MOCTOSHCTBA YIpaKHEHHUI Ha|peakmuif, C TOMOIIBI0 KOTOPBIX MOXKHO |KJIacCH(UKALINIO TI0 3aJaHHBIM KPUTEPHIM;
coCTaBa COCTaBJICHUE OCYILECTBUTh LICTIOYKHU npeBpaiieHuii| K. YMenue noroBapuBaTbCs W IPHUXOAHUTH K
BeIeCTBA. ypaBHEHUH peakmuid, |BemectB.  OCyIIECTBISATH  pacyeThl  10|00IIeMy pEHICHHIO B COBMECTHOM IESTelbHOCTH;
Pacuethi, COOTBETCTBYIOIIUX XUMUYECKUM  ypaBHeHUsM. Hcmons3oBath|P. Ymenue YHHTBIBATh BBUICNCHHbIE YIUTENEM
CBSBAHHLIC c 3A/AHHBIM  LETIOYKAM |AITOPHTMBI IPH PEIICHHH 327124 OPDHUEHTHPBI ~ JeWCTBUsI B  HOBOM  yudeOHoMm|27.11
MIpeBpalIeHUH. MaTepuaie B COTPYJHUUYECTBE C yUUTENEM
TIOHATHEM Pemienue pacueTHBIX JL. IIpumenaTsb IpaBUiIa JIEJIOBOTO
«maccosas  0J 337124 10 XUMHYECKAM COTPYIHHYECTBA:
3JIEMEHTa B dopmynam "
BCIICCTBC» YPaBHEHUSM.
25 3aK0oH Brinonnenune Y4yeHuKk Hay4dyMTCAd COCTaBiATh ypaBHeHus (Il YMmenune MPOBOJIUTH CpaBHEHUE u
MOCTOSHCTBA YIpaKHEHHI Ha|peakiuif, C TOMOIIBI0 KOTOPBIX MOXKHO |KIaCCH(UKALINIO IO 33 JaHHBIM KPUTEPHIM;
cocTaBa COCTaBJICHHE OCYIIECTBUTH LETTOYKH npeBpamiennii| K. YMenue moroBapuBaThCs W TPUXOAUTH K
BeIeCTBA. ypaBHEHUH peakiuid, |BemectB.  OCyIIECTBISATH  pacyeThl  10|00IIeMy pEeHIeHHIO B COBMECTHOH JeSTelbHOCTH;
PacueTsy, COOTBETCTBYIOIIUX XUMUYECKUM  ypaBHeHusM. Vcnonws3oBath|P. YMeHue YHHTHIBATD BBUICTCHHBIE YIHTENEM
CBSI3AHHLLC c 3aJaHHBIM  LIETOYKaM | a/IFOPHTMbI [IPH PELICHNH 3a/1a4 OpPHEHTHpPHI  jeicTBUss B  HOBOM  yueOnom|02.12
MIpeBpaIIeHNH. MaTepuraie B COTPYJHUUYECTBE C yUUTENEM
TIOHATHEM Pemienue pacueTHBIX JI. IIpumenaTsb TpaBUJIa JIEJIOBOTO
«maccosad 1o/ 3a/1a4 10 XUMHUYECKUM COTPYAHHYECTBA:
DJIEMEHTA B dbopmymam "
BCIICCTBCY YPaBHEHHUSIM.




26 O06o0mmeHne u Brinonuenue Y4yenuk HAYYHTCH coctaByaTh |Il. YMeHue npeoOpa3oBbiBaTh HHGOPMAIIUMIO H3
CHUCTEMATH3AITUS ylnpa)xHeHUH Ha|CpaBHHUTENbHBIE U  O00OOIIAIOIIUE CXEMBL |OJHOTO BUAA B IPYTOM.
SHAHUH IO TeMe COCTaBJICHHE IIpoBoaute  pacuersl mo  xumuyeckuM K. Ymenue OpraHHu30BaTh yuebHoe
«CTpoeHue YpaBHEHUH peakmwii,|(popMymnaM ©W  ypaBHEHHSIM  PEaKIHH.|COTPYIHHYECTBO W COBMECTHYIO JEATEIHHOCTH C
BEIECTBAY COOTBETCTBYIOIINX OCyIIEeCTBIATh TO3HABATENBHYIO PEIEKCHIO | yIUTEIeM CBEPCTHUKAMM, paboTath
3aJaHHBIM [ETIOYKaM (B OTHOIIEHHWH COOCTBEHHBIX [OCTM)KEHHH B|WHAWBUAYAJIBLHO M B TPYINIax: HAXOAUTH oOIee
MpEeBpaICHU. npotecce peLIeHMs Y4IeOHBIX U |pelIcHHE 04.12
Pemienue pacyeTHBIX |IO3HABATENBHBIX 3a/1a4 P. YMeHme cocTaBIATh TUTaH PEIICHIS IPOOIEMbI '
3aJ1a4 110 XUMHUYECKUM JI. ®opmupoBaTh  OCHOBBI  3KOJIOTMYECKON
dbopmynam u KYJIbTYPBI
YPaBHEHUSIM.
KonTposabHas Y4yenux Hay4YHuTCH Ocymectpnats|II. YMenue mpeoOpa3oBbBaTh HH(POPMANHIO U3
paﬁoTa Nel 1o MO3HABATEIbHYI0 PE(JICKCHUI0 B OTHOIICHUH |OTHOTO BH/A B IPYTOH.
Teme «CTpoeHHe COOCTBEHHBIX  JOCTWXeHui B  mporecce K. Ymenue OpraHHu30BaTh yaebHoe
BEIIECTBAY penieHus yaeOHBIX U MO3HABATENbHBIX 337ad  |COTPYJHHYECTBO W COBMECTHYIO JEATEIHHOCTH C
YUYUTENEM CBEPCTHUKAMH, paboraTb
KoHTpons 3Hammii 1o WHAMBHUIyaJIbHO M B TPYIax: HAXOAWTh OOIIee
27 TeMe «Ctpoenue petierue 09.12
P. YMeHue coCcTaBIsATh TUIaH pEIIeHHS MTPOOIEeMbI
BEILIECTBA»

JI.  ®opmupoBaTh 3KOJIOTUYECKOU

KYJIBTYPbI

OCHOBBI

OcHoBHbBIE 3aKOHOMEPHOCTH IPOTEKAHUA XUMHUYECCKUX peakuuﬁ — 17 gacos.




28 (1)| Tennossie addext HdenmroHCcTpaum. Y4yeHuk HAy4YHTCS xapakTtepusoBarh | K. YMeHue noroBapuBarbcsi U MPUXOIUTH K
peaxuit DK30TepMHUUECKHE TEIIOBBIE SPPEKTH XUMHUECKHX PEaKIIHH. o01meMy pELIEHHIO B COBMECTHOI
SHIOTEPMUYECKHE OGobmate  TOHATHS  «IK30TEPMHYECKAS | egreIbHOCTH
XMMUYECKHe PEaKLA,.  «OHAOTEPMHUECKAA  PEaKUMD. I Vyenue NPOBOJAMT CPABHEHHE M
peaxuuu. OnuceiBaTh  TEPMOXMMHYECKHE  PEAKIIMU. KIACCH(HKALIMIO 110 33/IAHHBIM KPHTEPHAM: 11.12
TenmnoBeie sBIEHUS PaccuursiBath TEIIOBBIC 3 PeKTH
IIPU PaCTBOPEHUH XUMHAYECKHUX peakuuil. OnpeaessTb HOHATHE P Ymenne quTHBaTUL BBI/IC/ICHHDIC
CEpHOM KHCIIOTHI U «OHTAJIBIIUY. Omnpenensite Teruiorer|Y TATCACM  OPHCHTHPBI  JICUCTBUA B HOBOM
aMMHAYHOU oOpazoBanus  BemecTB. HaOmomate U y4eOHOM Marepuane B COTPYIHHYECTBE C
CEIUTPHI OMKCBIBATh IEMOHCTPHPYEMBIE OIBITHI YUHTEIIEM
29 (2) |Kimaccudukarmst [Mpe3enTarms Yuenuk Hayuutces ¢opmyaupoBath 3akoH|K. VYMeHHE C€aMOCTOSTENbHO OpraHM30BHIBATH
XUMHUYECKUX I'ecca u crmenctBue m3 Hero. PaccumThiBaTh|ydeOHOE B3aMMOECTBHE B TPYIIIIE
peaxuit B «Knacenurarms TEIUTOTHI PEAKIIMHU Yepe3 TerIoTy oopazoBanus|Il.  ocymiecTBasATh  aHamW3  OOBEKTOB ¢
HEOpraHUuecKoii XAMUYECKHAX BEIIECTB. PaccuMThIBaTh TEIUIOTHl PEAKLMH |BBIACICHUEM CYLIECTBEHHBIX M HECYLIECTBEHHBIX
XML peaxuuii» 4yepes3 SHEPrHH CBA3CH HPH3HAKOB,; 16.12
P. OcymecTBaiaTh WTOTOBBI U  IOIIATOBBIIA
KOHTPOJIb 10 PE3yJIbTaTy;
JI.  ®opMupoBaTh OCHOBBI  3KOJOTHYECKOM
KYJIBTYPBI
30 (3) |Knaccudukarus IIpesenranus Yuenuk Hayuyurtcsi GopmynupoBaTh BTOpoH|K.  cTpouTh  pedeBble  BBICKA3bIBaHUS B
XUMUUYECKUX 3aKOH TEPMOIMHAMUKH. OnepupoBath |[MMCEMEHHOH (opMe; apryMeHTHpPOBaTh CBOIO
peakuuii B «Knmaccupukanust | popgaruem «OHTPOIHA» TOYKY 3pEHHUS
OpraHHuecKoil XHMqufKHX II. Ymenue npeo6pzt30BI)IBaTL nHGOPMAITUIO U3
XUMHUH peaxkgum» OJTHOTO BHJA B APYTOM.
P. koHtpons B Qopme ciuueHus crocoba|l8.12
JNeHCcTBUST HW ero pe3yjibraTa ¢ 33JaHHBIM
ATAJIOHOM C LIENIbI0 OOHAPYKEHHUS OTKIOHEHUH 1
OTJIIMYMI OT 3TAJIOHA
JI.  ®opMmupoBaTh OCHOBBI  3KOJOTHYECKOM
KYJIBTYPBI
31 (4) |Pemenne 3anau PemieHne  pacueTHBIX | Y4EHHMK HAYy4UTCS OCYLIECTBIIATH PacyeThl K. Ywmenue noroBapuBaThCsi U MPHUXOIUTH K
3aja4 [0 XMMHUYECKHUM |TEIUIOBBIX 3(PPEKTOB XMMUUYECKUX PEeaKLUil Ha|0OmeMy PeleHNIO0 B COBMECTHOHN e TEIbHOCTH;
dopmynam u|ocHOBe gmaHHBIX o TemtoBoM dddexre|Il. Vmenue MPOBOAUTH CpaBHEHHE u
ypaBHeHUsM 110 Teme|00pasoBaHms Bemects. [IporHosnposare KJIaCCU(UKAIIHIO TIO 33/TaHHBIM KPUTECPHSIM;
«XuMHuUeCKas BO3MOXXHOCTb ~ MPOTEKaHHMs  XUMHYECKHX|P. YMeHHe yuuTHIBaTH BBIJENICHHBIE YUYHTEIEM 2312
TePMOTHHAMIKA peakuuii Ha OCHOBE UMEIOIIMXCSI 3HAHUHM 110 |OPUEHTHPBl  ACHCTBHA B HOBOM  y4eOHOM

XUMHYECKON TepMmoanHaMuke. OCYIIEeCTBISATh
pacdeTsl MO0  XMMHYECKMM  (popmymam.
Hcnonp3oBaTh alropuTMbl IpPU  PEIICHUU
3aj1a4

MaTepHayie B COTPYIHUIECTBE C YIUTETIEM
JI.  @opMmupoBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJBTYpPbI




32 (5) [CxopocTs JeMoHCTpanuu. Yyennk  HayuuTcsi  xapakrtepu3oBaTh|K. YMenue 3amaBarh BONPOCH, KOHTPOJIMPOBATH
XMMHYECKOH 3aBHCHMOCTE  CKOPOCTH | 6xop0CTS XUMHYECKOI peaxiuu. | ACHCTBUS apTHepa.
peakuuu.  3aKoH l}:zzi(;?; HaOT TPHPOMM\ OGrscuate  3aBucuMocts  ckopoctu|Il- YMeHNHe OCYIECTBIATh aHanu3 00beKTOB ©
eicTB 170:¢ v BBIJIETICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBI
f/lacc o Hpuwmepe PUINMIRCCKON  DEakiiiil 0T DAsIHHbX Hpr3HaKOB' yfc TIECTBISATh }::/IIHTGB K);K
B3aMMOJIECTBHS (bakTopoB. DopmyJIMpOBATH 3aKOH ’ Y -
Pactsopos  pasmumbix | eficTeytonmx  macc. Habmomare ;J)OCT&BJ‘IGHI/IC LEJIOr0 U3 YacTeH. }
KHCJIOT OJIMHAKOBOH OIUCHIBATh JICMOHCTPHPYEMBIC OTIBITHI ©  YMCHHA  OCYCCTBIATh ~HTOTORENA 1
KOHLIEHTpALUH c MOIIATOBBI KOHTPOIIb TI0 pe3ynbTary; PazmmuaTth
OJIMHAKOBBIMH crocob u
Kycoykamu (TpaHyJIaMun) pe3yJbTaT NeUCTBUSA
[HHKa JI. ®opMupOBaTh OTBETCTBEHHOI'O OTHOILIEHUS K 2512
U OJMHAKOBBIX KyCOYKOB yuebe '
Pa3HbIX MCTaJIJIOB
(marHus,
LIMHKA, Kenesa) c
pacTtBopoM COJISTHOM
KHCJIIOTHBI.
BzaumonelictBue
pacTBOpPOB CEpHOU
KHCJIOTBI C paCTBOPAMH
THOCYIB(aTa HaTpus
pazIu4HON
KOHIICHTPaIluKA
33(6) |3aBucumocts [IpesenTanus Y4YeHUK HAYYUTCS OnpeaensiTb MOHATHUS K. YMmeHune 3amaBaTh BONPOCH; KOHTPOIUPOBATH
CKOPOCTH pPEaKIUH «CxopocTb «TeMITepaTypHbIi KO3 HUIIMEHT CKOPOCTHY, |I€HCTBHS IIapTHEPA.
OT TeMITEPaTypPbI XMMUYECKOM «Hepruss  aktuBaium».  Dopmynuposars|Il. YMeHne ocymiecTBiAThE aHauu3 OOBEKTOB C
peaKITum npaBuino  Baur-  Todda.  3anuceiBaTh|BBIAEIEHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX
ypaBHeHHE AppeHHnyca U MOSCHATh BEIHMYUHBL, | [IPU3HAKOB; OCYIIECTBIISATh CUHTE3 KaK
Bxogsampe B Hero. OOBACHAT, NPHYMHY|COCTABICHHE LETOT0 U3 YaCTeH. 08.01
yBEJIMYEHHss ~ CKOpocTH  peakiuu  npu(P.  YMeHMs  OCymIeCTBIATL — WTOTOBBIM U
HarpeBaHuu. HaOmrogath W ONMKCHIBATH |IIOIATOBBIA KOHTPOJIb 110 PE3YNLTATy; Pa3au4arh

ACMOHCTPUPYEMBIC OIIBITHI

CIIoco0 U pe3ynbTar JACUCTBUS
JI.  @®opMmupoBaTh  OCHOBBI
KYJIBTYPbI

IKOJIOTUYECKOU




34 (7)

Karanus.
Karanuzatopst

IIpe3enTanus
«CxopocTb
XUMHYECKON
peakum

Y4yeHMK HAYYUTCH ONPEICIATH TOHATHS
«KaTau3»,  «KaTanusarop»,  «hepmeHTY,
«AKTHUBHOCTEY, «CEJIEKTUBHOCTDY,
«TOMOTEHHBIH  KaTaiu3»,  «reTEePOTrCHHBIN
KaTain3». OOBICHAThL MEXAHU3M JECHCTBHS
KaTajau3aTopa. OmnuceIBaTh MeXaHU3MBI
TOMOT'€HHOTI0, TETEPOTCHHOTO u
(hepMEHTATUBHOTO KaTaJIM30B.

K. VYmenue poroBapuBaTbCsi M NPUXOIUTHh K
00ILeMy PELICHHIO B COBMECTHOM JICSITEIILHOCTH;
II. VYmeHue  OpOBOMUTH  CpaBHEHHE U
KJTaCCU(UKALIUIO M0 3aJaHHBIM KPHTEPHSIM;

P. YMeHue y4HTHIBaTH BBIICICHHBIC YYUTEIIEM
OpPHEHTUpPBI ~ JCHCTBUSI B HOBOM  Y4eOHOM
MaTtepHalie B COTPYIHUYECTBE C YUUTEIEM

JL. ®opmMupoBaTh OTBETCTBEHHOI'O
OTHOIIICHHUS K y4uebe

13.01

35 (8)

IIpakTuyeckasn
padora  Ne
CkopocTh
XUMUYECKON
peaxiu

1.

JlabopaTopHoe
o0opynoBaHue

Y4yeHuKk Hay4uTCs TMPOBOJIUTH XUMHYECKHM
sKkcniepuMeHT. Habmonath u

OIKCHIBATh CAMOCTOSTEIILHO

MIPOBOIUMEIE OTIBITHI C TIOMOIIHIO

POJTHOTO SI3BIKA U SI3BIKA XUMHH.

CobroaTh paBuiia U MPUEMBI
OesomacHOt  paboOTBHI ¢
BEIIECTBAMH u
00opyoBaHUEM

XUMHYECKAMH
1a060paTOPHBIM

II. ocymecTBisITh  aHamM3  OOBEKTOB  C
BBIZICJICHUEM CYIIECTBEHHBIX U HECYIECTBEHHBIX
MIPU3HAKOB;

K. YMmenue OpTraHU30BaTh yaeOHoe
COTPYTHUYECTBO M COBMECTHYIO IESTEIHFHOCTH C
YUHUTENIEM CBEPCTHUKAMH,

P. Co3manne TIMCBEMEHHBIX  BBICKA3bIBAaHWH,
aZIeKBaTHO TMEPENAIoNINX MPOCIYyIIaHHYI |
npounTanHyto  uH@opmanuio.  CocraBieHue
IUlaHa, Te3UCOB, KoHcmekta.  [IpuBenenue
MIPUMEPOB, mooop apryMeHTOB,
(opMynupoBaHHE BHIBOJIOB.

JI. Pa3zBuTre OTBETCTBEHHOTO OTHONICHHUS K yuebe

15.01

36 (9)

Xumudgeckoe
paBHOBecHeE.
Koncranra
paBHOBeECHS

[Ipe3enrtanus
«XUMHYECKOE
paBHOBECHE»

YuyeHuk HAaY4YHUTCS XapaKTepu30BaTh
XUMHYECKOe paBHOBeEcCHE. CpaBHUBATb
oOpatumble U HEOOpaTUMbIE  pEaKIIHU.
XapakTepHu3oBaTh KOHCTAHTY PABHOBECHUS KaK

KonmuecTBenHy10 XapaKTePUCTHKY

TMMOJIOKCHUA XUMUYCCKOI'O paBHOBECUA

K. YMeHue 3amaBath BONPOCH; KOHTPOJUPOBATH
JIeUCTBUA MTapTHEpA.

II. YmeHue ocymiecTBISITh aHaAIU3 OOBEKTOB C
BbIJIEJIEHHEM CYIIIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB; OCYULIECTBIISITh CUHTE3 KaK
COCTaBJICHUE LIEJIOT0 U3 YACTEH.

P. VYmeHuda  oCylIeCTBISATh  WUTOTOBBIA U
MOIIArOBBIM KOHTPOJIb MO PE3YNbTATY; PA3IU4aTh
Croco0 1 pe3ynbTaT AeUCTBUS
JI.  @®opMmupoBaTh  OCHOBBI
KYJbTYPBI

IKOJIOTUYECKOUN

20.01




37 |IlpunaIun Jle JdemoHcTpanuu. Y4yeHuk  HayduTcs dopmynupoBath|K. CTpouTh peueBble BHICKAa3bIBAHUS B YCTHOW M
(10) IHIaTense 3aBHCHUMOCTH IIPUHIIAII _HeH_[aTe_]'H)e_ XapaKTepI/I?)OBaTB MUCHEMEHHOM q)opMe; APpryMmeHTupoOBaTh CBOMO
TOJIOXKCHIA THIIBl PAaBHOBECHBIX cHCTeM. OOBACHATH|TOIKY 3pCHUA
paBHOBECHS B 3BACHMOCTS MOJIOKEHIS XAMIYECKOTO II. ocymecTBisITh  aHamM3  OOBEKTOB  C
cucremMe 2NO; NzO4 DABHOBECHS OT PA3IMYHBIX (DAKTOPOB. BBIICTICHHEM CYIICCTBCHHBIX M HECYIIECTBEHHBIX |5 g
OT TEMIIepaTyphl MIPU3HAKOB;
[Ipencka3piBaTh HaNpPaBJICHUE CMEILICHUS P 6 6
. YyMeHHe BBIOMpaTh Hambonee 3(PQeKTHBHBIE
XHMqufKOFO PaBHOBECHA TP H3MeHeHI/H:I CIOCOOBI PENIeHNs TTOCTABICHHBIX 3a/ad.
ycioBun . TPOBCACHUA O0paTUMOH| J| Paspurie OTBETCTBEHHOTO OTHOMIGHHS K
XUMHUYECKOU PEAKLIUU. yueGe.
38 [Honnoe HNonHoe npousBeicHrEe| Y4eHUMK HAYYUTCs Xapakrepu3oBath noHHOe |K. YMmeHue caMOCTOSTENTbHO OpraHU30BBIBATH
(11) |mpousseneHue BoAbl.  Bomopoanslii|mpousBeaeHue BOJBIL, BOJIOPOIHBIH | yaeOHOE B3aMMOJIeICTBHE B TPYIIIIE
BO/IBI. nokazateins (pH) noka3zateinb. [IpoBoauth pacuet pH pactBopos [II.  ocymiecTBiaATh  aHanmu3  OOBEKTOB  C
Bonoponnsiii pactBopa. Pacuer pH|CHIBHBIX 3JEKTPOIUTOB. DKCIEPUMEHTAIBHO|BBIAEICHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
MoKa3aTelb PacTBOPOB  CHIIbHBIX| ONPEAEIATH KHCIOTHOCTb CPE/IbI PAsIHYHBIX | PH3HAKOB; § 2701
KHCJIOT U ILenovent pacTBOpoB, B TOM umcie W B ObiTy.|P. OcyllecTBisiTh HWTOTOBBIA M  TIOIIATOBBIN
JleMoHCTpUpOBaTh 3HAHUE MPABWI OKa3aHUS|KOHTPOJIb o pe3ynbTaTy; aJIeKBaTHO
MEpPBOMl MOMOILIM MpU IOMAJAHUUA HA KOXKY|BOCIPUHUMATh OLICHKY YUUTENs
pacTBOPOB C BBICOKMM U HU3KUM pH JI.  @opMupOBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJIBTYPHI
39 |Xummueckoe Yyenuk HAYYUTCH xapakrepuszoBath| K. YMeHHE €aMOCTOATENBHO OPraHU30BBIBATH
(12) |paBHOBecue B XUMHUYECKOE  PAaBHOBECHE B  PacTBOpax.|y4eOHOE B3aMMOJCHCTBHE B IPYyIIE
pacTBOpax Onpe;[engn, IIOHSATUSA «KOHCTaHTa I1. OCYHICCTBJIATH aHaJIN3 00BEKTOB C
Jucconuanmny, «CTCIICHb aucconuangumn, BBIACJICHUEM CYIICCTBECHHBIX W HECYHICCTBCHHbLIX
«IPOU3BEIEHHE PacTBOPUMOCTHY. | IPHU3HAKOB; 29.01
Hcronb30BaTh KOHCTAHTHI qucconmanym g |P.  OcyllecTBIsATh UTOroBBI M HOLIArOBBIN
pacyeTa PaBHOBECHOIO COCTaBa PacTBOPOB.|KOHTPOJIb 110 pE3yJIbTaTy
[Tposomuts  pacyetsl 1o  xumudeckuMm|JI. DOpPMUPOBATH OCHOBBI 3KOJIOIMYECKOMN
(dopMynaM 1 ypaBHEHHUSIM KYJBTYpPBI
40 |Xumuueckoe YyeHuk HAYy4YUTCH xapakrepuszoBath| K. YMeHHE €aMOCTOATENBHO OPraHU30BBIBATH
(13) |paBHOBecue B XHMHYECKOE pABHOBECHE B  pAcTBOpax.|y4eOHOE B3aMMOIEHCTBHUE B TPYIIIE
pacTBOpax Onpeﬂen;rr], IIOHATUSA «KOHCTaHTAa II. OCYILICCTBJIATH aHaJIn3 00BEKTOB C
MUCCOLMALIMMY, «CTEMEHb  AMCCOLMALMNY, |BBIICICHUEM CYLIECTBEHHBIX U HECYLECTBEHHbIX
«IPOU3BEICHHE PacTBOPUMOCTHY. | IPHU3HAKOB; 03.02

Hcnonp30BaTh KOHCTAHTHI JUCCOIIMAIIAN JJIS
pacuera PaBHOBECHOTO COCTaBa PAacTBOPOB.
ITpoBOAWTE  pacueThl MO  XUMHYECKUM
dbopMyJiaM ¥ ypaBHEHHUSIM

P. OcymecTBiiaTh HWTOTOBBI W  IOMNIATOBBIMA
KOHTPOJTb TI0 PE3YIbTaTy

JI. ®opMHpoBaTh OCHOBBI HKOJOTMYECKOU
KYJIBTYPBI




41 |IIpakTudeckas 1 |JIaGopaTtopHOe Ydyenux HayumTces mpoBoauTh xumuueckuii|Il.  ocymecTBmaTh — aHanm3 — OOBEKTOB  C
(14) |pabora Ne 2. o0opynoBaHHe skcniepuMenT. Habnronats u BBIJIETICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX
XuMugeckoe ONMCHIBATh CAMOCTOSITEILHO MIPU3HAKOB;
paBHOBECHE MIPOBOJUMBIE OIBITHI C TOMOLIBIO K. Ymenue OpraHu30BaTh yaeOHoe
POIHOTO SA3bIKA U A3bIKA XUMUU. COTPYAHUYECTBO U COBMECTHYIO AESTENBHOCTH C
CobmaronaTh MpaBuiia U MPUEMBI YUHUTENEM CBEPCTHUKAMH,
OesomacHoit  pabGorel ¢ xumuueckumu|P. Co3manme OHMCBbMEHHBIX — BbICKaseiBaHwmid,|05.02
BELLECTBAMHU u mabopaTOpHBIM |aIeKBaTHO  TEPENAIONIUX  TMPOCIYIIAHHYI0 U
o0opynoBaHHEM npountTanHyto  uHopmanuio.  CocraBneHue
IUIaHa, TEe3MCOB, KoHcmekra.  [IpuBenenue
MIPUMEPOB, mmoaoop apryMeHTOB,
(opMynupoBaHHE BHIBOJIOB.
JI. Pa3zBuTre OTBETCTBEHHOTO OTHONICHUS K yuebe
42 | Xumuueckue 1 |IIpesenrtanus Yuyenuk Hayuuress o00bscHATe npuHUMi|K. CTpouTh pedeBble BBICKA3bIBaHUSI B YCTHOW U
(15) |MCTOYHHKH  TOKA. «ONEKTPOIU3N. JeCcTBUA rajgbBaHUYECKOTO AIIEMEHTa, |IMCbMEHHOW  (hopMe; apryMEeHTHPOBaTh CBOIO
OnexTponu3 aKKyMyJsiTopa. XapakTepu30BaTh XUMHUYECKHUE [TOUKY 3pEHUS
ucTouHukn Toka. Ompenenste moHatus|II.  ocymiecTBisiTh  aHamuM3  OOBEKTOB €
«aHoI» U «kartoa». OnpenensiTe NOHITHUS BBIJICJICHHEM CYIIECTBEHHBIX U HECYIECTBEHHBIX
«CTaHJAPTHBIN IEKTPOAHBIN IMOTEHIMA» U |[IPU3HAKOB;
«QIEKTPOABIKYILAS cuiia peakuun».|P. ymeHue BbIOMpaTh HambOosee 3(pQPEeKTHBHBIC 10.02
XapakTepu3oBaTh ANEKTPOIU3 KaK |CIIOCOOBI PEIIeHHs IOCTABICHHBIX 3a/1a4. '
OKHCIUTENIBHO- BOCCTAaHOBUTENBHBIN mpouecc. |JI. dopMupoBaTh OTBETCTBEHHOI'O
OOBACHATD MIpOoNLCCChI, MPOTCKAOIIUEC IIPU OTHOH_IeHI/IHque6e
AJNIEKTPOJU3€  PACIUIAaBOB U PACTBOPOB.
PackpoiBath MPaKTUYECKOE 3HAUYCHUE
anektponuza. DopMynnpoBaTh 3aKOHBI
JIEKTPOJIN3a
43 |O6obwmaromee 1 |BsmosnseHue Y4yenuk HAYYMTCS coctaBmaTh |II. YMmeHune npeoOpazoBeBaTh WH(MOPMAIUIO U3
(16) |moBTOpCHHE o yOpaKHEHUH Ha|CpaBHHUTENbHBIE U 0000mIafOIIMe CXEMBI. |0JHOTO BH/A B IPYTOH.
TeMe «OCHOBHBIE COCTaBJICHUE IIpoBoaute  pacuersl 1o  xumuyeckuM K. Ymenue OpraHu30BaTh yaebHoe
3aKOHOMEPHOCTH ypaBHEHHMH peaknuii,|GopMyIaM M YPaBHEHUSIM  PEaKLHM.|COTPYIHHMYECTBO M COBMECTHYIO JESTEIBHOCTbH C
MIPOTEKAHUS COOTBETCTBYIOIIHNX OcymiecTBIISAT MO3HABATENBHYIO PEQIIEKCHIO |yUUTeIEM CBEPCTHHUKAMH, paboraTb
XUMHYECKHUX 3aJaHHBIM LENOYKaM|B OTHOIIEHWH COOCTBEHHBIX JIOCTHMIKEHHH B|WHAWBUAYAIHLHO W B TPyIIax: HaXxoauTh obimiee|l12.02
peaxuuin» MpEeBpaIICHU. npouecce pelieHust Y4eOHBIX U |pelieHue
Perienrie  pacyeTHBIX [TO3HABATENBHBIX 3a/1a4 P. YMeHue coctaBiATh MiIaH penieHus NpooieMbl
3a7a4 M0 XUMHYECKUM JI. ®opMupoBaTh OCHOBBI  3KOJOTHYECKOM
¢dbopmynam u KYJbTYpbI
YPaBHEHUSIM.




44
(17)

KonTpoabnasn
padora Ne 2 rmo
TeMe «OCHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMUYECKUX
peaxiuin

KonTpons 3HaHuil 1O
TEME

Y4yeHuk Hay4YuTCH OCYIIECTBIISTh
MO3HABATEIBHYI0 PE(ICKCHI0O B OTHOIICHUU
COOCTBEHHBIX  JIOCTM)KCHHMH B  IpoIecce
penreHus yaeOHbIX U MO3HABATENbHBIX 33134

II. YMenue npeoOpa3oBbIBaTH HHPOPMAIMIO M3
OJIHOTO BHJIA B JPYTOH.

K. YMmenue OpraHHu30BaTh yuebHoe
COTPYAHUYECTBO U COBMECTHYIO AESTENBHOCTH C
YUUTEIEM CBEPCTHUKAMM, paboTath
WHAMBUIIyaJIbHO M B TPYIax: HAXOAWTH O0IIee
peuieHue

P. YMeHme cocTaBIATh TUTaH PEIICHIS IPOOIEMbI
JI.  @opMHupOBaTh  OCHOBBI  3KOJOTMYECKOU
KYJIBTYPBI

17.02

BemecTrBa 1 ux cBoiicTBa - 22 yaca

45 (1)

Hemetamnsl

Ipe3enTanus
«HemeTtaiib)

YdeHuk  Hay4YuTCsl ~ CHUCTEMATH3HPOBATH
o0mMe TPHHIUIBI HAYYHOW OpraHU3alud
XUMHYECKOTO MPOU3BOJCTBA

K. Ctpouts peueBble BBHICKAa3bIBaHUS B YCTHOU U
MUCBMEHHOH QopMe; apryMEHTHUPOBAaTh CBOIO
TOYKY 3pEHHUS

II. ocymecTBasiTh  aHaiu3  OOBEKTOB  C
BBIACIICHUEM CYUICCTBCHHBIX W HCCYHICCTBCHHBLIX
MPU3HAKOB;

P. ymenue BwIOMpaTh Hambonee 3(PQeKTHBHBIE
CIOCOOBI PeIIeHHs TOCTaBICHHbBIX 3a1a4.
OcymecTBiATh  caMO- M B3aUMOKOHTPOJb
Ipo1iecca BBIIOIHEHHS SKCIIEPUMEHTA,
CaMOCTOSITETILHO OOPMIIATH OTUET

JI.  @opMupoBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJIbTYPBI

19.02

46 (2)

Hemetamnsl

Ipe3enTanus
«HemeTtamie

Y4yeHUMK Hay4duTcsi OOBSICHATH 3aBUCHMOCTH
CBOWCTB HEMETANIOB OT WX CTPOCHUS.
XapakTepu3oBaTh o0rmue XUMUYECKUE
CBOWCTBA METAJUIOB KaK BOCCTAHOBUTEJEH Ha
OCHOBE CTPOCHUS

II. OcymecTBnaATh NpOCTEHIINE pacdeTbl IO
XUMUYECKOH (opmyite

K. Otobpaxatb B peun (olucanue, OObICHEHHUE)
coJiepKaHue COBEPILAEMbIX J1eHCTBUI

P. BeigBurath runotesbl, IUIAHUPOBATh CBOIO
JIeSATEIbHOCTh, HAXOAWTH aJTOPUTM BBITIOTHEHHUS
MIOCTaBIICHHOM 3a1a4u

JI. Pa3BuTuE OTBETCTBEHHOI'O OTHOLIEHMS K
yaebe.

24.02




47 (3)

MeTtamnsl

JdemoHncTpanuu.
Konnexkmus meraimios.
Komnexkmus
MUHEPAJIOB U Py

Y4yeHHMK HAYYUTCH OOBSICHITH 3aBHCHUMOCTD
CBOMCTB HEMETAJUIOB OT HUX CTPOCHUS.
XapakTepus3oBaTh o01IHIe XUMHYECKHE
CBOMCTBA METAJUIOB KaK BOCCTAHOBHTEIICH Ha
OCHOBE CTPOCHHS

II. OcymecTBIAT, MPOCTEHIIAE pacdeThl II0
XUMHYECKOU popmyiie

K. Otobpaxatp B peun (omucanue, 0ObICHEHHUE)
coJiep kaHue COBEpIIaeMbIX I€UCTBUIM

P. BrbiaBurath THUIOTE3bl, IJIAHUPOBATH CBOIO
JIeATEeNbHOCTh, HAXOAUTHh AJITOPUTM BBITOJTHEHUS
MOCTaBJICHHOM 3a/1auu

JI. Pa3BuUTHE OTBETCTBEHHOTO OTHOIIEHUS K
yueoe.

26.02

48 (4)

Mertamnl

IMpesenTanus
«MeTamiel»

Y4YeHuK HAYYHUTCH OOBSICHITH 3aBUCUMOCTh
CBOMCTB  METaNIOB OT WX  CTPOCHU.
XapaxTepruzoBaTh oo1IHe XUMUYECKHE
CBOICTBa METAJUIOB KaK BOCCTAaHOBHUTEJEH Ha
OCHOBE CTPOCHUS

II. OcymecTBasATs MNPOCTEHUIINE pacUeThl IIO
XUMHYECKOH Gopmyrie

K. OroOpaxats B peun (ommcanue, 0ObsSCHEHHE)
COZIEpKaHUE COBEPLIAEMBIX ACUCTBUI

P. BeiaBurate rumnortessl, IUIAHUPOBATH CBOIO
JIeSATENIbHOCTh, HAXOAWTH aJTOPUTM BHITIOTHEHUS
IIOCTaBJICHHOM 3aJa4u

JI. Pa3BuTHe OTBETCTBEHHOTO OTHOIIEHHS K
yuaeoe.

02.03

49 (5)

Kuciotsl
HEOpraHu4YeCKue
OpraHUYeCKHe

nu

Ipe3enTanus
«Kucmaorer»

Y4yeHUK HAYUYMTCH OOBSICHATH 3aBUCUMOCTh
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS.
[IporHo3upoBaTh CBOMCTBA COCAMHEHHM Ha
ocHoBe 3HaHuii o Ilepuoguyeckom 3akoHeE.
XapakTepu3oBaTh CBOMCTBA KHUCIOT M HX
coineii. ComocTaBlIsITh XMMHYECKHE CBOMCTBA
KHUCJIOT C obnactaMu MIPUMEHEHUSI.
XapakTepru3oBaTh MIPOMEIIIICHHEIE u
11a60paTOpPHBIE CITOCOOKI MOTYIEeHUS KUCIIOT.

II. VYcranaBnuBath NPUYUHHO-CIICICTBEHHBIC
CBSI3U, OOBSICHSTD SIBIICHUSI

K. VYuureiBath pa3Hble MHEHHS M HWHTEPECHI,
000CHOBBIBaTh COOCTBEHHYIO TIO3UIIHIO

P. TIlpuaumath pereHue B mpoOIeMHOi CUTyalun
JI. PeannzoBath MOTpeOHOCTH B CAMOBBIPAKCHUH
U caMOpeaTn3auu

04.03

50 (6)

Kucimotsl
HEOpPraHUYECKUE
OpraHUYecKHe

u

Ipe3enTanus
«KucaoTe»

Y4eHUK HAYUYMTCH OOBSICHATH 3aBUCUMOCTH
CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHUSI.
[IporHo3upoBaTh CBOMCTBA COEAMHEHUM Ha
ocHoBe 3HaHMi o IlepromuueckoM 3aKoHe.
XapakTepru3oBaTh CBOWCTBA KHCIOT H UX
coneii. CoroCTaBIsATh XMMHUYECKHE CBOWCTBA
KHCIIOT c o0nacTsMu MIPUMEHEHUS.
XapaxTepru3oBaTh MIPOMBIIIIIEHHBIE u
J1ab0paTOpHBIE CTIOCOOBI OTYUEHHUST KHCIOT

H. YcranaBauBaTh IMPUYNHHO-CJICACTBECHHBIC
CBs3H, OOBSICHSITD SIBIICHHUS

K. VYuureiBath pa3Hble MHEHHS M HWHTEPECHI,
000CHOBBIBaTh COOCTBEHHYIO ITO3UIHIO

P. IIpuaumaTth penreHue B mpoOIeMHOI CUTyalun
JI. Peanu3oBath MOTPeOHOCTh B CAMOBBIPAKCHUH
U caMopeanu3aluu

09.03




51(7)

Kucnorsr
HEOPraHUYECCKHE
OpraHUYecKHe

u

IMpe3enTanus
«Kucmaoror»

Y4eHUK HAYYMTCH OOBSCHATH 3aBHCUMOCTh
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUSI.
[IporHo3upoBaTh CBOWCTBA COEAMHEHUM Ha
ocHoBe 3HaHui o IlepuoguyeckoMm 3akoHeE.
XapakTepu3oBaTh CBOWCTBa KHCIOT U HX
cosieif. ComoCTaBIsITh XUMHYECKHUE CBONCTBA
KHCIIOT c o0macTsaMu MIPUMEHEHUSI.
XapakTepus3oBaTh MIPOMBIIIIICHHBIE u
J1a00PaTOPHBIC CIIOCOOKI MOJTYYEHUS! KUCIOT

II. VYcranaBnmuBath NPUYUHHO-CIICICTBEHHbIC
CBSI3U, OOBSICHSTD SIBIICHUSI

K. VYuureiBath pa3Hble MHEHHS M HWHTEPECHI,
000CHOBBIBaTh COOCTBEHHYIO TIO3UIIHIO

P. Tlpuaumath perenue B mpoOIeMHO# CHTyaIn
JI. PeanuzoBath MOTpeOHOCTh B CAMOBBIPAKCHUH
U caMOpeaTu3alun

11.03

52 (8)

OcHoBaHUA
HEOpPTraHUYECKUE
OpraHUYECKHe

u

IMpe3enTanus
«OcHOBaHUA»

Y4eHUK HAYUYMTCH OOBSCHATH 3aBUCUMOCTh
CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHUS.
[IporHo3upoBaTh CBOWMCTBA COEAWHEHUN Ha
ocHoBe 3HaHuUM o Ilepmogumyeckom 3aKoOHE.
XapakTepu3oBaTb ~ CBOMCTBA  OCHOBAHMIA.
CoIocTaBiIsATh XUMHNYECCKHEC CBOMCTBaA
OCHOBaHMH ¢ o0jacTIMH  IPUMEHEHUS.
XapakTepnu3oBaTh MIPOMBILIICHHBIE 51
J1a00paTOpHBIC CIIoCOOBI MOJTyYEHUS
OCHOBaHM.

K. Crpouth peueBble BbICKa3bIBaHHs B YCTHOH U
MUCBMEHHOH QopMe; apryMEHTHUPOBAaTh CBOIO
TOUKY 3pEHUS

II. ocymecTBasiTh  aHaliu3  OOBEKTOB  C
BBIJICJICHUEM CYILECTBEHHBIX M HECYILECTBEHHBIX
MPU3HAKOB;

P. ymenue BwIOMpaTh Hambonee 3(PQeKTHBHBIE
CIOCOOBI PeIIeHHs TOCTaBICHHbBIX 3a1a4.

JI.  @opMupOBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJIBTYPBI

25.03

53 (9)

OcHoBaHug
HEOpPTraHUYECCKUE
OpraHUYecKHe

u

Ipe3enTanus
«OCcHOBaHUSI»

Y4yeHUK HAYUYMTCH OOBSICHATH 3aBUCUMOCTh
CBOWMCTB BEIIECTB OT WX COCTaBa U CTPOCHUSI.
[IporHo3upoBaTh CBOWCTBA COEAWHEHUM Ha
ocHoBe 3HaHuM o Ilepumoguyeckom 3akKoHE.
XapakTepu3oBaTh  CBOWCTBA  OCHOBAaHUH.
CorocTaBisiTh XUMUYECKHE CBOMCTBa
OCHOBaHWH ¢ 00jacTaMH  TNPUMEHEHUS.
XapakTepu3oBaTh MIPOMBIIIICHHBIE u
J1a00paToOpHbIC CIIoCOObI MOJTyYEHUS
OCHOBaHMH.

K. VYMeHue poroBapuBaThCsi M NOPUXOIUTH K
00111eMy PELICHUIO B COBMECTHOM ESTEIBHOCTH;
II. VYmenue  mnpoBOAWTH  CpaBHEHHE U
KJIacCU(UKAIIMIO MO 33/1aHHBIM KPUTEPHSIM;

P. YMeHue yuuTHIBaTH BBIJEIICHHBIE YUYUTEIEM
OpUEHTHpHl  JIeHCTBUS B HOBOM  y4eOHOM
MaTepuraie B COTPYJHHUYECTBE C yUUTENEM

JI. ®opMmupoBaTh OCHOBBI  3KOJOTHYECKOM
KYJbTYpbI

30.03

54
(10)

OcHoBaHusg
HEOpPTraHUYECKUE
OpraHUYECKHe

u

Ipe3enTanus
«OcHOBaHUA

Y4eHUK HAYUYMTCH OOBSICHATH 3aBUCUMOCTh
CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHUSI.
[IpornosupoBaTh CBOMCTBA COCAMHEHUH Ha
ocHoBe 3HaHuM o Ilepumoguyeckom 3aKoHE.
XapakTepu3oBaTb  CBOWCTBA  OCHOBaHUH.
CorocTaBisTh XUMUAYECKHE CBOMCTBa
OCHOBaHWUM ¢ 00jacTIMU  TNPUMECHEHUS.
XapakTepru3oBaTh TIPOMBITIICHHEIE u
nmabopaTopHBIC CITOCOOBI TTOJTYICHIS
OCHOBaHMII.

K. Crpouts peudeBble BBICKa3bIBaHMs B YCTHOH U
MUCBMEHHON (opMe; apryMeHTHPOBaTh CBOIO
TOYKY 3pEHHA

II. ocymecTBnsiTh  aHaliu3  OOBEKTOB  C
BBIJIETIEHUEM CYIIECTBEHHBIX M HECYIECTBEHHBIX
MPU3HAKOB;

P. ymenue BbuiOupath Hambosee 3(p(eKTHUBHbBIC
CHOCOOBI pelIeH!s! TOCTaBICHHBIX 3a1a4.

JI.  @opMupoBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJIbTYPBI

01.04




55
(11)

Conn
HEOpPraHHYEeCKHE U
OpraHUYecKHe

Mpezentamus «Comr»

Y4eHUK HAYYMTCH OOBSCHATH 3aBHCUMOCTh
CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS.
[IporHo3upoBaTh CBOWCTBA COEAMHEHUM Ha
ocHOoBe 3HaHui o IlepuoguyeckoMm 3akoHeE.
XapakTepu3oBaTh CBOICTBa COJIEN.
ConocTaBisaTh XUMHUYECKHE CBOMCTBA coylel ¢
obnacTsMu TpUMEHEHHA. XapaKTepHu30BaTh
MPOMBIIIJICHHBIE H JIA0OPATOPHBIE CIOCOOBI
MIOJIy4EHHUSI COIEH.

K. Ctpouts peueBbic BBHICKAa3BIBaHHS B YCTHOH U
MUCbMEHHON (hopMe; apryMEeHTHUPOBaTh CBOO
TOYKY 3PCHHUS

II. ocymecTBisITh  aHamM3  OOBEKTOB  C
BBIZICJICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;

P. ymenne BrIOMpaTh Hambonee 3(QexTHBHBIE
CIOCOOBI PENIeHNs TTOCTABICHHBIX 3a/ad.

JI.  @opMHupOBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJIBTYPBI

06.04

56
(12)

Conu
HEOpPraHHYeCKHe U
OpraHUYeCKHe

Ipe3enTanus
«Comm»»

Y4YyeHUK HAYUYMTCH OOBSCHATH 3aBUCUMOCTh
CBOICTB BCIIECCTB OT UX COCTaBa U CTPOCHMHH.
[IporHo3upoBaTh CBOWCTBA COEAWHEHUN Ha
ocHoBe 3HaHuM o Ilepmogumyeckom 3akKoOHE.
XapakTepu3oBaTh CBOICTBa COJIEH.
ConocTaBisaTh XUMHUYECKHUE CBOMCTBA coyieit ¢
o0nacTsIMH TNPUMEHEHHSA. XapaKTepU30BaTh
MPOMBINIUICHHBIE W JTA0OPAaTOPHBIE CITOCOOBI
MIOJIY4EHHMSI COJIEM.

II. Ctpouth peueBbIe BBHICKA3BIBAaHUS B YCTHOU U
MUCBMEHHON (hopMe; apryMeHTUPOBATh CBOIO
TOYKY 3pEHUSA

II. ocymecTBmsaTh  aHanM3  OOBEKTOB  C
BEIJIETICHHEM CYIIIECTBEHHBIX M HECYIIECTBEHHBIX
MIPU3HAKOB;

P. ymenume BbeiOupaTh Hambosee 3((eKTUBHBIC
CIOCOOBI PEMIeHNs TTOCTABJICHHBIX 3a/ad.

JI.  @opMupOBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJBTYpPbI

08.04

57
(13)

Conu
HEOPraHWYEeCKUEe U
OpraHUYECKHe

Ipe3entanusa «Comm»

Y4eHUK HAYUYMTCH OOBSICHATH 3aBUCUMOCTh
CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHUSI.
[IporHo3upoBaTh CBOWCTBAa COEAWHEHU Ha
ocHOBe 3HaHWil o Ileprognueckom 3akoHe.
XapakTepu3oBaTh CBOMCTBa coJei.
ConocTaBisTh XUMHUECKHE CBOMCTBA COJIEH C
o0nacTsIMH TNPUMEHEHHs. XapaKTepU30BaTh
NPOMBIIIJIEHHBIE M JIAOOPAaTOPHBIE CIIOCOOBI
IIOJIY4EHHMSI COJIEM.

II. Ctpouts peueBble BBHICKA3bIBAHUSI B YCTHOU U
MUCbMEHHOM (QopMe; apryMEeHTHpPOBATh CBOIO
TOYKY 3pEHUA

II.  ocymecTBisTh  aHaiu3  OOBEKTOB  C
BBIJICJICHUEM CYIIECTBEHHBIX M HECYILECTBEHHBIX
MIPU3HAKOB,;

P. ymenme BrIOupaTh Hambosee 3(h(heKTUBHEBIC
CHOCOOBI pelIeH!s! TOCTaBICHHbBIX 3a1a4.

JI.  ®opMmupoBaTh OCHOBBI  3KOJOTHYECKOM
KYJIbTYpbI

13.04

58
(14)

I'eneTnueckas cBsI3b
MEXIy  KJaccaMu
COEJIMHEHHUM.
O06o06menue u
cUCTEeMaTH3aLMs
3HAHMH 110 TeMe
«BemectBa u mux
CBOMCTBa»

Brinosnnenue
yIpaKHEHUH Ha
COCTaBJICHUE ypaBHEHUN
peakuui,
COOTBETCTBYIOIUX
3aJaHHBIM Leno4Kam
npeBpaileHuitPemenue
pacueTHBIX 3amad4 1O
XUMHYECKHM  (opMyiam
1 ypaBHEHUSIM.

Yuenuk HAYYHUTCS COCTaBIIATH
CpaBHHTEIbHBIE W 0000OIIAIOIIHE CXEMBL
[IpoBoauTh  pacuyeTbl 1O  XHUMHYCCKUM
dbopmyam n YPaBHEHHUSM peaxiui.
OCyIIECTBIIATh MMO3HABATENBHYIO PEIICKCHIO
B OTHOIIEHHUH COOCTBEHHBIX IOCTIIKEHHH B
mporiecce perIeHust Y4eOHBIX u

IIO3HABATCJIBHBIX 3a/1a4

II. YMmenue npeoOpa3oBbiBaTh MHDOpMAIHIO U3
OJIHOTO BHJIA B IPYTOH.

K. YMenue OpraHn30BaTh yaebHoe
COTPYIHUYECTBO M COBMECTHYIO IESITENBHOCTH C
YUHTEIEM CBEPCTHHUKAMH, paboraTb
WHIMBUAYaJIbHO W B TpYNNax: HaXOOuThb oOiiee
peleHue

P. YMeHnue cocTaBisATh TUIaH peNIeHus MPoOIeMbl
JI. ®opmupoBaTE  OCHOBBI  JKOJIOTMYECKOU
KYJIbTYPBI

15.04




59 |T'eneruyeckas cBs3b BIIONHCHIE Yuenuk HAYYHMTCS coctaBiaTh | [1. YMenune mpeoOpa3oBeiBaTh MHGOPMAINUIO W3
(15) |[Mexay  Kiaccamu e —— 1a|CPABHUTENBHBIE M 0000IIAIOMME  CXEMBL. |OJHOTO BUJA B APYTOM.
COC/IMHEHHI. cocrabienne ypapnenuii|[[POBOIMTL  pacueTsl 1o xumuyeckum| K. Vmenue OpraHU30BaTh y4uebHoe
O6o6uienne H peaxIui, dhopmynam 51 YPaBHEHUSIM peaKLMil. | COTPYAHUYECTBO U COBMECTHYIO NEATEIBHOCTH C
CHCTEMaTH3alnA COOTBETCTBYIOIIUX OCyIIEeCTBIATh TO3HABATENBHYIO PEIEKCHIO | yIUTEIeM CBEPCTHUKAMH, paboTath 20.04
SHaHMM IO TCME 3alaHHBIM LEMNOYKaM B OTHOIICHUH COOCTBEHHBIX JOCTHKCHHH B|MHIMBHAYAIbHO W B TPYINaxX: HAXOAWTL obriee|
«Bewectsa u  nux npespaiieHuiiPenienne | mponecce pereHus y4€eOHBIX | pemenue
CBOMCTBA PacueTHBIX  3a1av IO |o3HaBaTeNBHEIX 337124 P. YMeHHe COCTABIIATH IUIaH PENIeHHs MPOOIEeMbI
XHMIMECKHM - opMyaMm JI.  ®opmupoBaTH  OCHOBBI  3KOJOTMYECKON
U YpaBHEHUSIM.
KYJBbTYPbI
60 |leHernueckas CBs3b BhIOHCHIE Yuenux HAYYHTCS coctaBisTh|II. YMeHue mnpeoOpa3oBbBaTh HHGOPMALMIO H3
(16) |Mexay  Kki1accamu R E———— 1a|CPABHUTENBHEIE M 00OOIIAIOIIME  CXEMBL |OHOTO BUJA B JAPYTOM.
COCTMHEHHH. coctaBienne ypasHenuii||[POBOINTE  pacdersl 1o  xumudecknm| K. Ymenne OpraHu30BaTh y4debHoe
O6o6uienne H PpeaKIuii, dhopmynam " YpaBHEHUAM peaKLMil. | COTPYAHUUYECTBO U COBMECTHYIO NEATEIBHOCTH C
cucTeEMaTH3alunA COOTBETCTBYIOLIUX Ocy1mecTBIATh MO3HABATENBHYIO PEQIIEKCHIO |yUUTeIeM CBEPCTHHUKAMH, paboTath 22 04
SHaHUM  II0  TEMC 3alaHHBIM LENoYKaM |B OTHOIICHUH COOCTBEHHBIX JOCTHKEHHH B|MHIMBHAyAIbHO W B TPYINax: HaXOAWTH obriee|
«Bemectsa W HX npeBpaieHuiPemenre | mporecce peuenus y4eOHBIX ¥|penieHue
CBOHCTBA» PACUCTHBIX 33134 IIO|103aBATEBHBIX 3202 P. YMeHHe COCTaBIATh ILIaH PENICHHS IPOOIIEMEI
XUMITIECKHM - (popMyman JI.  ®opmupoBaTH  OCHOBBI  3KOJOTMYECKON
U YpaBHEHUSIM.
KYJIbTYPBI
61 |IIpakTuHyeckas Yyenux HayuumTcss npoBomuth xumuueckuii|Il.  ocymecTBmsiTh  aHanmu3  OOBEKTOB €
(17) |padora Ne3 no OKCHEPUMEHT [0 TMOJYYCHHIO aMMHaKa U |BBIICICHHEM CYLIECTBEHHBIX W HECYIIECTBEHHBIX
TeMe W3y4eHHI0 ero cBoiictB. HaOnromaTe ¥ |mpU3HAKOB;
«Mnentudukarus OIKMCHIBATH  CaMOCTOsITeNIbHO — TpoBoanMbIe | K. CTpouTh pedyeBbie BBICKA3BIBAHUS B YCTHOU U
HEOPraHMYECKUX M Permeme OIBITHI ¢ TIOMOIIBIO POJHOTO SI3bIKA W SI3bIKA |TUCHBMEHHOM (opMme;
OpTaHUYECKUX xumun. CoOmrozath mpaBwia u  npuemsl|P. ymenue BbiOMparh Hamboisiee 3((EKTUBHBIC
AKCIIEPUMEHTAIBHBIX 8 27.04
BEIIIECTBY — OeszomacHOil ~ paboOTBl ¢  XHMHYCCKUMH [CIIOCOOBI  pEHIEHHs  MMOCTABJICHHBIX  3ajad.
BEIIECTBAMHU I/I nabopartopHbiM|OCyIECTBIATH  CaMO- M B3aMMOKOHTPOIIb
000opy10BaHHEM nporecca BBITTOJTHEHHS IKCIIEPUMEHTA,

CaMOCTOSITETILHO OOPMIISTH OTUYET
JI. Pa3BuTHE OTBETCTBEHHOTO OTHOLICHUS K
yue0e.




62
(18)

KonTpoabnHas
padora Ne 3 mo
Teme «BemecTtBa u
HUX CBOMCTBa»

Kontpons 3nanuii mo
Teme «BermecTBa 1 UX
CBOMCTBa»

Y4yeHuk Hay4YHuTCH Ocy1iecTBIsATh
MO3HABATEIBHYI0 PE(ICKCHI0O B OTHOIICHUU
COOCTBEHHBIX  JIOCTM)KCHHMH B  IpoIecce
penreHus yaeOHbIX U MO3HABATENbHBIX 33134

II. YMenue npeoOpa3oBbIBaTH HHPOPMAIMIO M3
OJIHOTO BHJIA B JPYTOH.

K. YMmenue OpraHHu30BaTh yuebHoe
COTPYAHUYECTBO U COBMECTHYIO AESTENBHOCTH C
YUUTEIEM CBEPCTHUKAMM, paboTath
WHAMBUIIyaJIbHO M B TPYIax: HAXOAWTH O0IIee
peuieHue

P. YMeHme cocTaBIATh TUTaH PEIICHIS IPOOIEMbI
JI.  @opMHupOBaTh  OCHOBBI  3KOJIOTMYECKOU
KYJIBTYPBI

29.04

XuMue B 5KH3HH 0011ecTBa - 4 yaca

63 (1)

IIpouzBoacTBo
CEpHOM KUCIIOTHI

Ipe3enTanus
«ITpou3BoacTBO
CEpPHOU KUCIOTBD»

Y4eHuK HAayunTCs XapaKTepr30BaTh MPOIece
MPOU3BOACTBA CEPHOU KHUCIOTHL. ONHUCHIBATH
KOKIYI0 CcTaauio npou3BoacTBa. OOBICHATH
YCIIOBUSI TPOBEACHUS XHUMHYECKUX PEaKIH,
JISKAIUX B OCHOBE IOJIYYCHUS CEPHOM
KUCJIOTEI. OHI/ICI)IBaTI) XUMHUYCCKUC peaKHI/II/I,
JeKAIMEe B OCHOBE TOJNyYCHHS CEpHOMN
KHUCJIOTHI, OOBSICHITH CIIOCOOBI 3aIUThI
OKpyXarole  Ccpembl M YeloBEeKa  OT
MPOMBIIIIJICHHBIX 3arPsA3HEHHN.

K. VYMeHue poroBapuBaThCsi M NOPUXOIUTH K
0011eMy penIeHHIO B COBMECTHOH e TEILHOCTH;
II. VYmenwe  mNpoBOOUTH  CpaBHEHHE U
KJIacCU(HUKALMIO N0 33JaHHBIM KPUTEPHSIM;

P. YMeHue y4uTHIBaTH BBIJCNIEHHBIE YYUTEIEM
OpUEHTUpPHI  JCUCTBHSI B HOBOM  y4eOHOM
MaTepHaje B COTPYIHHUUECTBE C YUUTEIICM.

JI.  ®opMupoBaTH OCHOBBI  3KOJOTHYECKOM
KYJIbTYpbI

04.05

64 (2)

IIpouzBoacTBo
aMMHaKa

Ipe3enTanus
«ITpou3BoaCcTBO
aMMHaKay

YdeHUK HAYYUTCSH XapaKTeprU30BaTh MPOIIECC
MIPOU3BOJICTBA aMMHaKa. OOBSCHATH
OIITUMAJIBHBIC YCI10BUA IMPOBCACHUA
XUMAYECKUX PEaKIUH, JeXaliX B OCHOBE
nosrydeHus: aMmMuaka. OnUChHIBATh XUMUYECKHE
peaKiuu, JeXampe B OCHOBE IONYYCHHUS
aMMHaKa, ¢ UCTIOJIb30BAHUEM POJTHOTO SI3bIKa

1 si3pika XUMHAA. OOBICHITH CIIOCOOBI 3alTUTHI
OKpyKaloliel cpemsl W YeloBeKa  OT
IIPOMBITIIJICHHBIX 3aI‘p5[3HeHPII71

K. Ymenne 3agaBate BOIPOCH]; KOHTPOJIHPOBATH
JIeCTBUA MMapTHEpA.

II. YMeHHe oOCyIIeCTBISITh aHAINU3 OOBEKTOB C
BEIJIETICHHEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
MIPU3HAKOB; OCYIIECTBIISITh CHHTE3 KakK
COCTaBJICHHUE 1IEJIOr0 U3 YacTeid.

P. VYMeHus  oOCyWECTBISTH  UTOTOBBIM U
MONIATOBBIM KOHTPOJIb 1O PE3YNIBTATY; pa3indaTh
crroco0 U pe3yabTaT ACHCTBHS
JI. ®opmupoBaTh  OCHOBBI
KYJIBTYpPbI

SKOJIOTHUECKON

06.05




65 (3) |IIpousBoacTBo 1 |[pe3enramus Y4yenuk HayumTcesl xapakTepus3oBarh npouecc |[K. YMeHue noroBapuBaTbCs W IOPUXOAUTH K
qyryHa «IIpousBoacTso MIPOU3BO/ICTBA YyTyHa. OnwuceiBaTh |00IEMY PEIICHHIO B COBMECTHOM AEATEILHOCTH;
YyT'yHa» XMMHYECKHE peakiuu, jexamue B ocHoBe|Il.  YMeHue  mpoBOAWUTH  CpaBHEHHE U
JeMoHcTpanuu. NOJY4YEeHHUs] 4YyryHa, OOBSCHATH CIIOCOOBI|KIaCCH(DUKALIUIO 110 3aJaHHBIM KPUTEPHSIM;
XKenesnas pyna 3alUTHl OKpY)Karomel cpeabl U denoBeka oT(P. YMenue yumthiBaTh BbIneneHHble yuurtenem|11.05
MPOMBIIJICHHBIX 3arpsi3sHeHuil. HabmopaTe W|opueHTHpBl  JACHCTBHS B HOBOM  y4eOHOM
OIMCHIBATh IEMOHCTPUPYEMbIE MaTepHaIbl MaTepHaje B COTPYIHUUECTBE C YUUTEIEM
JI. ®opmMupoBaTh OTBETCTBEHHOTO OTHOIIEHHUS K
yuebe
66 (4) |IIpousBozacTBO 1 |[pe3enTanus Y4ennk HayunTcs XxapakrepuszoBaTh npouecc (K. YMenue noroBapuBaThCsl U HPUXOJUTH K
CTaJH «IIpousBoacTeo Ipou3BOACTBA cTani. ONUCHIBAaTh XMMUYECKHUE |00LIEMY PEIICHUIO B COBMECTHON AEATEIILHOCTH;
CTaJI» peakuuu, Jjexame B ocHoBe monydeHus|Il.  YMeHume — mpoBOIUTH — CpaBHEHHE U
JdeMoHcTpanuu. CTalmy,  OOBACHATH  CHOCOOBI  3AIIUTHI|KIACCH(DUKALIUIO 110 3aJaHHBIM KPUTEPHSIM;
O6pas3isl OKpyXaromieii  cpempl W denoBeka  OoT|P. Ywmenue yumthiBaTh BbImeneHHble yuutenem|13.05
CIJIABOB JKeJe3a NPOMBIIIJICHHBIX 3arps3HeHuil. HabmomaTe u|opueHTHpBl JAEHCTBHS B HOBOM  y4eOHOM
ONHCHIBATH JIEMOHCTPUPYEMBIE MaTEPHAIIbI MaTepuaie B COTPYJHUUYECTBE C yUUTENEM
JI. ®opMupoBaTh OTBETCTBEHHOIO OTHOIIEHUSA K
yaebe
PesepB — 2 yaca
67 (1) |O6o6maromee 1 |Pewenne 3amay  u|YdeHUK HAYYHUTCS coctaBiaTh | K. YMeHue joroBapuBaThCsi M NIPUXOIUTH K

MOBTOPEHNE 3a BBITTOJIHEHHE CpaBHUTEJbHbIE U 0000IAIOLINE CXEMBI. 00111eMy PELICHUIO B COBMECTHOM €S TEIHLHOCTH;

Kypc 11 xmacca YIpaXXHEHUH, IIpoBomute  pacuersl mno  xuMmuyeckuM|(Il.  YMeHme  mpoBOAWUTH  CpaBHEHHE W
MTO3BOJISIOIUX dopMynam M ypaBHEHHSAM  peaklui.|KiIaccH(DUKAIMIO IO 3aJaHHBIM KPUTEPHUSIM;
cucremMaTu3upoBath U |OCYIIECTBISTh TMO3HABATENbHYIO peduiekcuio|P. YMmenue yuuthiBath BbiaeneHHble yuutenem|18.05
00001IUTH B OTHOLIEHUH COOCTBEHHBIX JOCTIKECHUN B OpUEHTUPHl  JEHWCTBUSI B HOBOM  y4eOHOM
MOJydEeHHBIE  3HAHWS |Ipolecce peleHus y4eOHbIX ¥ |Marepuane B COTPYJHUYECTBE C yUUTEIEM
3akype 11 [I03HABATEJIBHBIX 3a/1a4 JI.  ®opMmupoBaTh  OCHOBbI  3KOJOTMYECKOM
KJjlacca KYJIBTYPbI

68 (2) O06ob61aromee 1 |Pemrenne 3amay  u|Y4deHUK HAYYMTCS coctaBisATh | K. YMeHue noroBapuBaTbCcsi U MNPUXOIUTH K

MOBTOPEHUE 3a BBITIOTHEHHE CpaBHUTEIBHBIC U 0000IIAONINE CXEMBL. 001IIeMy peIIeHUI0 B COBMECTHOM NESITEITLHOCTH;

kype 11 xmacca YIpaKHEHUH, IIpoBomute  pacuersl 1o  xumudeckuMm|Il.  YMmeHwe  npoBOIUTH  CpaBHEHHME U
MTO3BOJISOLIUX dopMynaMm M ypaBHEHMAM  peakUuil.|KiIaccH(UKALMIO IO 3aJaHHBIM KPUTEPUSIM;
cucreMatn3upoBath u|OCYIIECTBISATh MO3HABATENbHYIO peduiekcuio|P. YMmenue yuuthiBath BbiaeneHHbie yuutenem|20.05
0000ITUT B OTHOIIIEHWH COOCTBEHHBIX JIOCTIKEHUI B OpWEHTHpHl  JIeHCTBUSI B  HOBOM  y4eOHOM
[OJIy4YEHHBIE  3HAHUS [TIpoliecce perieHus yueOHBIX U |MaTepuanie B COTPYJHUUYECTBE C yUUTEIEM
3a kype 11 [IO3HABATEIIbHBIX 33124 JI. ®opmupoBaTE  OCHOBBI  JKOJIOTMYECKON
KJlacca KYJIbTYPBI




YYEBHO-METOJINYECKOE OBECIHHEYEHHUE ITPOI'PAMMBI
Y4yeOHukK:
Epemun B. B. Xumus. 11 knace. Yrny6nennsiii yposens / B.B. Epemun, H.E. Ky3pmenxko, A.A.
Hpoznos, B.B. JIynun. — 6-e uzn., nepepadoranoe. — M.: [Ipoda, 2021

JlonojiHUTEIbHBIE IOCOOMS:

1. Epewmun B. B. Xumus. 10-11 k1. Meroauueckoe nmocobue / B.B. Epemun, A.A. JIpo3ioB,
N.B. Bapranosa. — M.: [Ipoda, 2019.

2. Epemun BB u np. [Iporpamma kypca xumun 11 8-11 kinaccoB 0011e00pazoBaTeabHbIX
yupexaenuii. — M.:[Ipoda, 2009.

3. Kyssmenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusiMu. — M.: OHHKC,
2015.

4. TlpumepHble IpOrpaMMsI 1o yueOHbIM npeameraM. Xumus 10-11 knacesl. CTangapTs
BTOpOro mokojieHus. — M.: I[Ipocsemienue, 2019.

5. TI'muaka H.JI. O6mas xumus: yae6Hoe mocooue / H.JI. I'muuka. — M3x. crep. — M.
Knopyc, 2016.

6. I'muaka H. JI., Pabunosuu B. A., Pyouna X. M. 3agauu u ynpaxHeHUs 110 00IIIei
xumun. — 2002.

JJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCYPChI

1. MynbTUMEIHITHBIE IPE3EHTAIUH 110 BCEM TEeMaM IPOTPAMMEI JIJIsi COITPOBOXICHUS YPOKOB.

2. Monynu 3JIeKTpOHHBIX 00pa3zoBaTesbHbIX pecypcoB «Xumus» (http://fcior.edu.ru)

3. Marepuansl  eguHOW  KOJUIGKIMM  IH(POBBIX  00pa30BaTENBHBIX  PECYPCOB
(http://school/collection.edu.ru)

4. Kypuan «Xumus B [lIkone», razera «1 ceHtsOps» (wWww.1september. ru)
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