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Ha ©6a3e mentpa «Touka pocrta» obOecredynBaeTcs peanu3amnus o00pa3oBaTEIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOH W TEXHOJOTHYECKOM

HAIpaBJICHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUH C TPEOOBaHUSIMHU 3aKOHOATEIBCTBA B chepe oOpasoBaHuss u ¢ yu€rom pekomenmanuii dexepanbHOTO
oreparopa y4eOHOro npeamMera « XuMHs.

PaGouas mporpamMma cocTaBjieHa HA OCHOBE CJIEAYIOIIHX TOKYMEHTOB:

DOyHAaMEHTAIIBHOTO sApa COoAep X aHus 00I1ero o0pa3oBaHusl U B COOTBETCTBHUM ¢ I 0Cy1apCTBEHHBIM CTaHJAAPTOM 00IIero oopa3oBaHus (IpHUKa3
MuHuctepcTBa oOpazoBaHus U Hayku Poccuiickoit @eneparuu ot 17.12.2010 r. Ne 1897).

Pabouux mnporpamm. Ilpeamernas nuHus yuyeOnukoB [.E.Pymasutuca, O&.I.®@enpamana. 8-9 kmaccel: mocobue sl  ydHTeNel
obmeoOpa3zoBarenbHbiX opranusanuii /H.H. I'apa. — 2 u3n., mon. — Mocksa: [Ipocsemenne, 2013 r.

®denepanbHoro 3akona «O0 obpaszoanuu B Poccuiickoit ®enepannm» Ne273-D3 ot 29 nexabpsa 2012.

[IpumepHO#i mporpamMmbl OCHOBHOTO 0OmIero oOpa3oBaHUA MO XUMHHM s 8-9 KiaccoB, nomylueHHas JlemapramMeHTOM o00pa3oBaTeIbHBIX
MporpaMM M CTaHJapTOB 001Iero oopazosanus MO POD.

denepanbHOrO IMepeyHsi Y4eOHHKOB, PEKOMEHIOBAHHOTO (IOMyLIeHHOTO) MUHHCTEpCTBOM 00pa3oBaHus U Hayku P® Kk HCMIONb30BaHHIO B
00pa3oBaTeIbHOM Ipoliecce B 001eo0pa3oBaTelibHbIX yupexaeHusax Ha 2021-2022 y4eOHsblIit To/I.

TpeboBaHmii K pe3ysbTaTaM OCHOBHOTO 0011ero 0Opa3oBaHusl, MPEICTaBIECHHBIX B (peaepaibHOM rocyJapCTBEHHOM 00pa30oBaTEIbHOM CTaHIApPTE
oOmero o0pa3oBaHus BTOPOTO MOKOJIEHUA. B HUX TakKe YUYUTHIBAIOTCS UACH Pa3BUTHUS U (JOPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX NEHCTBHM 1S
OCHOBHOT0 00IIero 00pa3oBaHus.

Meroandeckux pEeKOMEHJAlMi MHUHHCTepCcTBa mpocBemieHusi Poccuiickoii ®enepaumn mno «Peanuzanuu 00pa3oBaTENbHBIX MPOrPaMM
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKON HANpaBICHHOCTEH MO0 XMMUHU C UCIOJb30BaHUEM 000pynoBaHHs IeHTpa «Touka pocTan(yTBEepKIACHBI
pacnopspkeHreM MunuctepcTBa npocsenieHus Poccuiickoit ®eneparuu ot 12 suBaps 2021 r.Ne P-6).

OcnoBHo#t 0o0pazoBatensHON nporpaMMbl MKOY «COI Ne4yr.m.Yerem na 2022-2023 y4yeOHsbiii ron.

VYuebnoro mnana MKOY «COII Nedyr.m.Uerem Ha 2022-2023 y4eOHbIil TO/I.

Y4eOHo-MeTOIUYeCKOe O0ecreyeHHe Kypca XHMHUHM OCHOBHOI 0011e00pa3oBaTeIbHOH IIKOJIbI

agprwdE
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IIpocBemienue.
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«Xumus. 9 knace». PI'OC (k HoBomy yueOHUKY) — M.: U3paTtenbcTBO «Ok3amen», 2017. — 111c. (Cepust «Yu4eOHO-METOIUYECKHUIT KOMIUICKT) ).
Bboposckux T.A. Tectsl mo xumun. Knaccupukanuuss XMMUYECKUX peakiui. XUMUYECKHE peakIlMu B BOJHBIX pacTBopax. ['amorensl. Kucnopoa u
cepa. 9 kinacc: k yueOuuky I'. E. Pynasuruca, ®@. I'. ®enpamana «Xumus. 9 knace». PI'OC (k HoBomy yueOHuky) — M.: U3gaTenbcTBo «DK3amMen»,
2017. - 109 c. (Cepust «Y4eOHO-METOAMICCKHI KOMIUICKT ).

I'abpycesa H. 1. Xumus: pabouas terpanb: 8 k1. / H. . 'abpyceBa. — M.: IIpocBemenue.

I'apa H. H. Xumusi: 3anaunuk ¢ «nomoinaukom»: 8—9 ki. / H. H. I'apa, H. U. TabpyceBa. — M.: [IpocBernienue.

Panenkuii A. M. Xumust: nuaakrudeckuit matepuan: 8—9 k. / A. M. Pageukwuii. — M.: [IpocBemienue.

I'apa H. H. Xumus. Ypoku: 8 ki1. / H. H. 'apa. — M.: IIpocBerieHue.

bubnunorexa Hay4yHO- MOMYJISIPHBIX W3JAaHUN JUISl MOJYYEHUS JOIMOJHUTENIbHON HMH(OpPMAIMU NO MpeaMeTy (B KaOMHETe XMMHHM U B IIKOJIbHOU
oubnuoreke).

DNeKTpOHHBIE 00pa30BaTEIbHbIE PECYPCHI.

IlepeyeHb TOCTYNHBIX MCTOYHMKOB HH(pOpMaNUHN
B pasnene mpeacraBieH CIMCOK KHUT M CCHUIOK Ha CalThl, B KOTOPBIX OoJiee MOAPOOHO OCBEUICHBI Pa3jMuHbIE ACMEKThl paccCMaTPUBAEMBbIX

BOIIPOCOB. MIX MO’KHO PEKOMEH1I0BaTh KaK YYUTENII0, TaK U 00y4yaeMbIM, IIPOSIBUBIIUM MHTEPEC K U3yUaeMoi TeMe.
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Hazaposa T.C., I'pabernkuii A.A., Jlaposa B. H. Xumuueckuii sxcnepumenT B mkosie.— M.: [IpocBemenue, 1987.—240 c.

Heoprannueckas xumusi: B 3 1./ [lox pen. FO. 1. TperpsikoBa.T.1: ®u3nko-XxuMuuecKue OCHOBBI HEOPraHUYECKON XUMHUU: YUEeOHHUK ISl CTY.
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®apaneii M. Ucropus ceeun: [lep.c anrn./Iloxn pea.b. B. HoBoxunosa.— M.: Hayka. I'maBHas penakuust pu3uko-MaTeMaTHYeCKOM
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20. Caiir MI'Y. [IporpamMma Kypca XuMuu s ydaniuxcs 8—9 kiaccoB 00meo0pa3oBaTeIbHON IKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiir ®UIIN. OTKpbITHIA 0aHK 3aaHUN A7 POPMUPOBAHUS €CTECTBEHHOHAYYHOM TI'PAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiir Equnas komutekmms mudpoBhIX 00pa30BaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiir ®enepanbHblid HEHTP HHPOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/

B oOyuenun xumuu 60JbII0O€ 3HAUEHUE UMEET IKCIEPUMEHT. AHATU3ZUPYS pe3yJIbTaThl MPOBEAEHHBIX OMBITOB, yUaluecs yOeKIaloTCs B TOM,
YTO T€ WJIM WHBIE TEOPETHUUYECKHUE MPEICTABICHUS] COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATbHOCTHU. TOJBKO OCYIIECTBIISII XUMUYECKUH IKCIIEPUMEHT
MOYKHO TIPOBEPHUTH JIOCTOBEPHOCTH MPOTHO30B, CAEIIAHHBIX Ha OCHOBAaHWHU TEOPHUHU. B mporecce sKCrepuMeHTaIbHOM paboThl yyauecs: mpruoOpeTaroT
OMBIT MO3HAHUS PEATbHOCTH, SBISIIOIIUKACA BaXXHBIM 3TarioM (GOpPMUPOBAHUA y HUX YyOEKIEHUH, KOTOpBIE, B CBOIO OYEpEellb, COCTABISAIOT OCHOBY
Hay4YHOTO MHPOBO33PEHUSI.

Buenpenue obopynoBanus mudpoBoil madopaTropuu mneHTpa «Todka pocTa» IMO3BOJIUT Kau€CTBEHHO W3MEHUTHh MPOLECC OOyUYEeHUs XHUMUU.
KonnuecTBeHHBIE HKCTIEPUMEHTHI TTO3BOJIAT MOJIY4YaTh JOCTOBEPHYIO HH(OPMAIMIO O TPOTEKAHUHU TE€X WJIM MHBIX XMMUYECKHUX IMpoleccax, O CBOMCTBax
BemiecTB. Ha OCHOBE MOJy4YeHHBIX SKCIEPUMEHTAJIbHBIX JaHHBIX OOydaeMble CMOTYT CaMOCTOSITEIBHO JeJIaTh BBIBOJABI, 0000IIaTh pPe3yiabTaThl,
BBISIBIIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJET CIIOCOOCTBOBATH IMOBBIIIEHUIO MOTHBAIIMU O0YUYEHUS ITKOIBHUKOB.

Jnst u3ydeHus mpeaMera «XUMHs» Ha dTarne OCHOBHOro oOmiero oOpas3oBaHus OTBOAMTCS 136 4Yacos:

8 xkmacc —68 Jacos;

9 kitacc —68 vacoB (68 yacoB 10 MIIAHUPOBAHHIO).

JanHast oOpa3oBaTeiabHas NporpaMma o0ecreunBacT yCBOCHUE yYAIIUMHUCS BAXKHEHIINX XUMUYECKUX 3aKOHOB, TEOPHUI U MOHATUN; GOPMHUPYET
MPEACTAaBICHUE O POJIM XUMHH B OKPY’KAIOIIEM MUPE U JKM3HU YesoBeka. [Ipy 9TOM OCHOBHOE BHUMAaHHE YIETSETCS CYUTHOCTH XUMHUECKUX PEAKI Ui 1
METOJaM UX OCYIIECTBICHHUS.

OnHUM #W3 OCHOBHBIX MPHUHIMIIOB TOCTPOCHHUS MPOTPAMMBI SIBIISIETCS TMPHUHIIMI JTOCTYIMHOCTH. DKCIIEPUMEHTAIbHBIE aHHBIC, IOJYUYCHHBIC
YYalIMMHCS TIPU BBIMOJHEHUN KOJIWYECTBEHHBIX OIBITOB, TMO3BOJISIOT YYaIIMMCA CaMOCTOSITEIILHO J€J1aTh BBIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Tomxomapl, 3a710KEHHBIC B COJIEP)KaHUE MPOTPaMMBI Kypca, CO37at0T HEOOXOAMMBbIE YCIOBHS JIJIsi CACTEMHOTO YCBOCHUS YUAIIMMHUCS OCHOB HAyKH, IS
obecriedeHns] Pa3BUBAIOIIETO W BOCIUTHIBAIONIETO BO3JCHCTBUA OOyYEHHsI Ha JIMYHOCTH ydamierocs. @opmMupyemble 3HAHHS JOJDKHBI CTaTh OCHOBOM
CUCTEMBI YOEKI€HUN HIKOJIbHUKA, LIEHTPAIBHBIM SIAPOM €r0 HAy4YHOT'O MUPOBO33PEHUS.

Ha 06a3ze nentpa «Touka pocTa» obOecreunBaercs peanusalnus oO0pa3oBaTEIbHBIX IPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJOIMYECKOM
HaIpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TPEOOBAaHUSAMHU 3aKOHOJATENILCTBA B cdepe oOpa3oBaHuss U c yu€rom pekoMmeHmammii den e-
panbHOTO omeparopa yueOHOTo npeamera « XUMHUsD).

OOpa3oBaTenbHasi MporpaMmMa Mo3BOJISIET HHTETPUPOBATH PEAIU3yeMbIe MOIX0/Ibl, CTPYKTYPY U COJIEpKaHUE MPU OpraHU3aluu 00yUEeHHUS] XUMHUHU
B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3e JIF000ro 13 J0CTYMHBIX y4eOHO-MeToinuecKkux KomiuiekcoB (Y MK).

Hcnonp3oBanue obopynoBanus « Touka poctay nmpu peanuzanuu nanaoi Ol mo3Bonsietr cozoams yciosus.

— IS pacUIMpEeHUsl COAEp)KaHUs IIKOJIBHOIO XMMUYECKOTo 0Opa3oBaHMUS;
— JUIA TIOBBIIICHUS TO3HABATEIbHON aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOH OO0JIACTH;
— Ui Pa3BUTHUS JMYHOCTH peOEHKa B Iporecce OOyYeHUS XUMHH, €T0 CIOCOOHOCTEH, (POPMHUPOBAHUS W YAOBIETBOPEHHS COLMAIBHO 3HAYMMBIX

WHTEPECOB U MOTPEOHOCTEH;


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

— s paboThl ¢ OMapEHHBIMU TIKOJLHUKAMH, OPTaHW3AIlMM WX PA3BHTHS B PA3IMYHBIX OOIACTAX 00pa30oBaTEIbHOW, TBOPUYECKOW NEATEITHHOCTH.

ean n 3apaun

— Peanuzanus ocHOBHBIX 00IIE00pa30BaTENbHBIX MPOTrPaMM MO Y4€OHBIM MpEAMETaM €CTECTBEHHOHAYYHOW HANpaBICHHOCTH, B TOM YHCJE B pamMKax
BHEYPOUYHOU ACATEIHHOCTH 00YJaIOIUXCS;

— BBEJCHHE COBPEMCHHBIX CpPEICTB OOyYEHHS ¥ BOCIUTAHHWS IS HW3y4eHUs (B TOM 4YHCIE OSKCIEPUMEHTAIBLHOTO) TUCIHMILINH (MOJIYJICH)
€CTECTBCHHOHAYYHOH HAINPaBICHHOCTH TPH peali3alldd OCHOBHBIX 00Ie00pa30BaTeIbHBIX MPOTPaMM U JIOTIOJHHUTEIBHBIX 00IIe00pa30BaTeIbHBIX
MporpamMMm, B TOM YHUCJIE JJIsl PAaCIIMPEHUS COACPKAHUS YIEOHOTO IIpeaMeTa « XUMUSY.

— BOBJICUCHHUC YUaIIUXCs B IIPOCKTHYIO ACATCIbHOCTD.

[TpodmibHBIT KOMIUIEKT obOopynoBaHus meHTpa «Touka pocta» obOecnedmBaeT 3P(HEKTHBHOE IAOCTHKEHHE OO0pa30BaTEIbHBIX PE3yJIbTATOB
oOydJaromuMucs o IporpaMmMaM €CTeCTBEHHOHAYYHOW HAMPaBICHHOCTH, BO3MOKHOCTH yriyOJEHHOTO H3yUYEeHHS OTACIbHBIX MIPEAMETOB, B TOM YU CJIie
i HGopMHpPOBAHUS U300pPETATENBCKOI0, KPEaTHBHOTO, KPUTHYECKOTO MBIIIJICHUS, pa3BUTHA (PYHKIMOHAIBHONH TPAMOTHOCTH Y 00ydaOIIUXCs, B TOM
YyHcJle €CTECTBEHHOHAYYHONW U MaTeMaTHYECKOM.

DKCIEPUMEHT SIBIIIETCSI HCTOYHUKOM 3HAHUW U KPUTEPHEM X HCTUHHOCTHU B Hayke. KOHIenus coBpeMeHHOTO 00pa30oBaHus MOAPa3yMeBaeT, 4To
B Y4€OHOM DKCIIEPUMEHTE BEAYIIYIO POJIb JOJIKEH 3aHATh CAMOCTOSATEIBHBIN UCCIIEIOBATEIbCKUI YUCHUYECKHI SKCIIEpUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIC HCCIIEIOBAHMS 10 XUMHH YK€ TPYJHO MPEACTaBUTH O€3 HCIOJb30BaHUS HE TOJIBKO AHAJIOTOBBIX, HO H
uupoBeIX H3MepUTENbHBIX npubopoB. B ®denepansHom ['ocynapcrBennom OoOpaszoBatensHoMm Crangapre (PI'OC) mpomucaHo, 4TO OJHUM U3
YHUBEPCAIbHBIX YUYEOHBIX NEHCTBHIH, MTPUOOpPETAEMbIX YUAUTUMUCA, JOJDKHO CTaTh yMEHUE
«TIPOBEICHUS OIBITOB, MPOCTHIX IKCIEPHUMEHTAIBHBIX HCCIET0BAHUMN, IPSIMBIX U KOCBEHHBIX U3MEPEHHI C MCIIOJIb30BAHHEM aHAJIOTOBBIX W IH(POB bIX
WU3MEPUTEIBHBIX TPHOOPOBY.

VY4eOHBIH HKCIIEPUMEHT [0 XUMHUH, HNPOBOJUMBIN HAa TPaJAUIMOHHOM OOOpyJOBaHMHU, 0€3 NMpPUMEHEHHs LHU(PPOBBIX J1A0OpAaTOPHil, HE MOMKET
MO3BOJIMTH B ITOJTHOH MEpe PEIINTh BCE 3a7a9i B COBPEMEHHOH IIKOJIEe. DTO CBSI3aHO C PSAOM IPUYHH:

—  TpagUIMOHHOE IIKOJbHOE OOOpYIOBaHHME W3-32 OrPAHUYECHHUS TEXHUYECKHMX BO3MOXKHOCTEH HE TO3BOJSET MPOBOAUTH MHOTHE

KOJIMYECTBEHHBIEC NCCIIEI0OBAHUS;
—  JUIMTENIbHOCTh NPOBEJICHHUS XMMUYECKHX HCCIICOBAaHMN HE BCErJa COTIACyeTCsl C JUIMTENIbHOCThIO y4eOHBIX 3aHSATHIA;
—  BO3MOJKHOCTH TPOBEICHHS MHOTHX HCCIICJOBAHUI OIpaHUYMBACTCS TPEOOBAHMSIMHU TEXHHKH O€30MAaCHOCTH U Ip.
[udposast maboparopusi MOJHOCTHIO MEHSET METOIUKY H COACpKaHHE SKCIIEPUMEHTAIBHON NEATEIPHOCTH M PeIlaeT BBIIICIICPEYNCICHHEIC
npoOuiemsl. [1Iupokwuii CrieKTp JaTYNKOB MO3BOJISIET YYAIIUMCSl 3HAKOMHTBCSI C ITapaMeTpaMy XMMHYECKOT0 SKCIIEPU MEHTa HE TOJIBKO Ha KaYeCTBEHHOM,
HO M Ha KOJMYeCTBEHHOM ypoBHe. LludpoBas maboparopust Mo3BOJIS€T BECTH JUIMTEIbHBIM HKCIIEPUMEHT AaXe B OTCYTCTBHE JKCIEPHMEHTaTopa , a
4acToTa UX U3MEpPEeHHUH
HETIO/IBIACTHA YEJIOBEYECKOMY BOCIIPHUSTHIO.
B mponecce GpopMupoBaHUs SKCIEPUMEHTAIBHBIX YMEHUH YyYEHUK 00ydaeTcsi MpEeACTaBIATh MHGOPMAIMI0 00 MCCIEOBAaHMU B YETHIPEX BHIAX:
— B BepOalbHOM: OIMCHIBATh SKCIEPHUMEHT, CO3[aBaTh CIOBECHYIO MOJIENb SKCHEPHUMEHTa, (PUKCUPOBATh BHUMAaHUE HA M3MEPAEMBIX BEJINYMHAX,
TEPMHUHOJIOTUY;

— B TAaOJMYHOM: 3aIOJIHATH TAaONMIBI JAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHHUS IpaduKOB (MPU TOM Yy yHaIIUXCS BO3HUKAET MEPBUYHOE
IIpeICTaBICHUE O MacIITabax BEIHUNH);

— B rpaduyeckoM: CTPOUTH TpauKky MO TAOIUYHBIM JaHHBIM, YTO Ja€T BO3MOXKHOCTH IE€PEX0/ia K BBIIBIDKCHHIO THIIOTE3 O XapakTepe
3aBHCHUMOCTH MEXJy BEIWYHMHAMH (IIPH 3TOM YYHUTENb MOKa3bIBaeT MPEUMYLIECTBO B BHU3YyaJlH3allMU 3aBUCHMOCTE MEXIy BEIMYMHAMH,
HarJSITHOCTh 1 MHOTOMEPHOCTH);



— B BUJIE MAaTEeMAaTHYECKUX ypaBHEHMH: aBaTh MaTEeMAaTH4YECKOE OMHMCAHHE B3aMMOCBS3M BEIMYHMH, MaTeMaTHdeckoe o0oOIIeHue.

[lepexon OT Ka)XI0To dTana npeacTaBieHus HHPOpMalUU 3aHUMAaeT JOBOJIBHO OOJBIION MPOMEXKYTOK BpeMeHu. B 7—=8 kiaccax 3ToT mporiecc
HEOO0XO0JMM, HO B CTapIINX KJlaccaXx MOXHO ObUIO OBl 3TO BpeMs MOTPATUTh Ha pelieHrue 0oJjiee BaXKHBIX 3a7a4. B aToM mane nudpossie 1aboparopuu
CYIIECTBEHHO KOHOMST BpeMsi. ITO BpeMsi MOKHO NoTpatuTh cornacHo ®I'OC Ha ¢popmMuUpOBaHHE UCCIEIOBATEIHCKUX YMEHUN y4alIUXCs, KOTOPHIE
BBIPAYKAIOTCA B CIEAYIOINX TEUCTBUSX:

—  ompeneneHue npoOIeMbl;

— TIOCTaHOBKa MCCJENI0BATENIbCKOM 3ajauu;

—  IUIAaHUPOBAHME PEILICHUS 3a/1auH;

— TOCTPOCHHE MOJETEN;

—  BBIIBWKCHHE THUIIOTE3;

—  SKCIEpUMEHTaJIbHasl MPOBEpKa TUIOTE3;

—  aHaNu3 JIaHHBIX HKCIEPUMEHTOB WM HAOIIOICHUIA,

—  (¢opMynupoBaHUE BBIBOJOB.



1. COAEP/KAHUE INPOI'PAMMOBI

BHEYPOYHOM JAeATeJIbHOCTH «YIMBUTEJbHAS XUMHUSA» 11 §
KJjaccoB (68 yacoB)c ncnosib30BaHueM 000pyaoBaHus HuGpoBoi
Jabdoparopum
«Touka pocra»

Pa3nen 1. OcHOBBI 3KCTIEPUMEHTATILHOMH XuMuu (22 4)
Xumus — HayKa dKcepUMeHTalIbHasA. BBogHbIN HHCTpyKTax 1o Th
Jlemoncmpayuonnstii 3kcnepumenm Ne 1.0O3HaKoMIICeHHE ¢ JTa0OpaTOPHBIM 00OPYJIOBaHHEM; MPUEMBI Oe30macHON pabOThl C HHM.
Ilpakmuueckasa paooma Ne 1. [TpaBuiia TeEXHUKH 0€30MaCHOCTHU IIpHU paboTe ¢ 1abopaTopHbIM 0b60pyaoBanueM. M3ydeHue CTpOeHUS MIaMEHN
Merto/1bl TO3HAHUS B XUMUU. DKCIEPUMEHTAIbHBIE OCHOBBI XUMHH
Jlabopamopnutit oneim Nel. PaccMOTpeHHE BEIIECTB C PA3IMYHBIMU (PU3NYECKUMH CBOMCTBaMHU (MeIb, ’KeJe30, IIUHK, CEpa, BOa, XJIOPUI HATPUS
Jlabopamopnutit onvim Ne 2. «J10 KaKo¥ TeMIIepaTypbl MOKHO HarpeTh BEIIESCTBO?)
Jlabopamopustii onbim Ne3./13yvueHnie CBOMCTB BEIIECTB: HAarpeBaHUE BOJbI, HAarpeBanue okcuaa kpemaus (1V).
Jaoopamopnuwiii oneim Ne 4. «3mepenue TemnepaTypbl KATIEHUS BOZABI C MOMOIIBIO JaTYMKA TEMIEPATYpPhl U TEPMOMETPA»
Jlabopamopnutit onvim Ne 5.«OnpeneneHue TeMnepaTypsl INIABICHNUS U KPUCTAIIU3AaLUN METalia
[lepBoHayanbHBIE XUMUYECKUE TTOHATHS. UMCTHIE BEIIECTBA U CMECH
Jlabopamopnotit onvtm Ne6. VccnenoBanne (pu3nYecKnX M XUMHUYECKHX CBOMCTB NMPHPOTHBIX BEIIECTB (M3BECTHSIKOB).
Uucteie BemecTBa U cMecH. CriocoObl pa3fesieHnsi CMeceil: JeiicTBue MarHUTOM, OTCTanBaHWE, (PUIBTPOBAHUE, BBIMAPUBAHHUE, KPUCTAILIU3AIMS,
JTACTHJLIISIIIHS.
Jlabopamopnwiii onetm Nel. PazneneHne cMecH KeJIe3HBIX OMWIOK U CEpPhl C TOMOIIbI0 MarHHTa.
Jlabopamopnuiii oneim Ne8.IIpurotoBieHne u pasaeieHne CMECH JKelie3a M CEphI, pa3JeieHne cMec He(TH M BOIBI (PACTHTEIHHOTO Maclia U BOIBI).
Ilpakmuueckaa paboma Ne 2. OBrnafieHue HaBbIKAMU pa3/ielIeHUs1 OJHOPOIHBIX U HEOJJTHOPOAHBIX CMECEH: OTcTauBaHue, GUIbTPOBaHUE,
BBIMAPUBAHUE, KPUCTAIIIN3ALUS, TUCTUILISIUA (IEPErOHKA).
®u3nyYecKue U XUMHUYECKUE SIBJICHMUS.
Hemoncmpayuonnwtii sxcnepumenm Ne 2. «BbieneHue u NOTJIONIEHUE TEIJIa — MPU3HAK XUMHUYECKOM peaKknm»
Jlabopamopnuwiii onvtm Ne9.Ilpumepsl GU3NYECKUX SBICHUH: CruOaHWE CTEKISTHHOW TPYOKH, KHUIISTYEHWE BOMBI, TUIaBIIEHWE mMapaduHa.
Jaoopamopnwiii onetm Nel(.Ilpumepsl XUMHYECKUX SIBICHUI: FOpeHHE IPEBECHHBI, B3aUMOJEWCTBUE Mpamopa C COJISIHOM KHUCIOTOM.
ATOMBI U MOJIEKYJIbI, HOHBI. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. Kpucraminyeckue peneTku.
Hemoncmpayuonnsiii onvim Ne 3.«TemnepaTypa IUIaBJI€HHs BEIIECTB C Pa3HbIMU TUIAMU KPUCTAJIIMYECKUX PEIIETOK»
IIpocTeie ¥ CNOXKHBIE BEMIECTBA. XUMHUYECKUM SJIEMEHT. XUMHUYECKUHN 3HAK. [IpoCThIe BenecTBa: METAILIBI 1 HEMETAJLIHI.
Jlabopamopnutit onvtm Ne 1. 3HakOMCTBO ¢ 00pa3aMu MPOCTHIX BEMIECTB: METAIIOB M HEMETAIIIIOB. OncaHne CBONCTB.
Jlabopamopnutit oneim Nel2.113yuenne oOpa3ioB METaIJIOB M HEMETAIIIOB (CepHI, JKelle3a, alloOMUHUS, rpaduTa, MeIu U 1p. ).
CrnoxHble BEIlleCTBAa UX COCTAaB U CBOICTBA.
Jlabopamopnutit onvim Ne 13. 3HakOMCTBO ¢ 00pa3llaMu CIIOXHBIX BEIIECTB, MUHEPAJIIOB M TOPHBIX mopoJ. Onucanue CBOMCTB.
Jemoncmpayuonnwtii 3kcnepumenm Ne 4. «PaznoxeHue BOIBI NEKTPHUYECKHUM TOKOM
Jlabopamopnuwtii onvim Nel4.VIctibiTaHue TBEpJOCTH BELIECTB ¢ MOMOIIbI0 kojutekimu «lllkama TBepmocTu.
DopmyIibl CIOXKHBIX BellecTB. KauecTBEHHBIM U KOJMYECTBEHHBIA COCTaB BEIIECTBA.
Hemoncmpayuonnstii sxcnepumenm Ne 5. «Paznoxenue ocHoBHOro kapOonata meau (1) (mamaxura)y»
®opmynbl CIOXKHBIX BellecTB. KauecTBEHHBIN M KOJIMYECTBEHHBIM COCTaB BellecTBa. Ha3zBaHuWs CIOXKHBIX BemlecTB. PeakTHBBI. DTUKETKH.
['pynnel XxpaHeHus: peakTUBOB. Y CJIIOBUS XPAaHEHMS U UCIOJb30BAHUSA.



3aKOH COXpaHEHHs MacChl BEIIECTB.

Jlemoncmpayuonnstii Ixcnepumenm Ne 6.«3aK0H COXPaHECHHUS MAacChl BEIICCTBY

XUMHUUYEeCKHE MTPEeBpaleHUsI. XUMUYECKUE PEAKIINU.

Jlabopamopnuetit onetm Nel5.11pu3Haku NpOTEKaHUSI XUMAYECKUX PEAKLUN: HarpeBaHUE MEIHOU MMPOBOJIOKH; B3aUMOJEICTBUE PacCTBOPOB €IKOTO
HaTpa M XJIOPHIa MEIN; B3aUMOJICHCTBHE PACTBOPOB YKCYCHON KHCIIOTHI M THApOKapOOHaTa HATPHSI.

XuMH4YecKre ypaBHEHUS. BEIMONTHEHNE TPEHUPOBOYHBIX YITPAXKHEHUI MO COCTABIIEHHUIO YPABHEHUN XUMHUYECKUX PEaKINI

TUnbl XUMUYECKUX PEAKITUN

Jlabdopamopnwtii oneim Nel6.Tursl XUMHUUECKUX peakluii: pa3noxenue ruapokcuaa meau (I1); B3auMopaeiicTBre skene3a ¢ pacCTBOPOM XJIOpUAA MEAU
(1), B3aumopeiictBue okcuaa meau (I1) ¢ pacTBOpoM CONSTHO# KHCIIOTHI.

IToaroroBka xk I'MA, BIIP.

Tecmoswtii kKonmpoaw. «OCHOBBI HKCIIEPUMEHTAIBHON XUMHM.

Pa3znen 2. [IpakTHKYM 110 H3y4YE€HHUIO ra30B: KHCJI0poaa u Bogopoaa (7 1)

Kucnopon. Peakunn, ucronb3yemble UIsl MOy4YEHUsT KHCIIOPO/Ia B 1a00paTOpHu

Jlemoncmpayuonnwtii y3kcnepumenm Ne 7. «Ilonyyenne u coOupanue KUCIOpoAa B J1a0OpAaTOPUHU W 3aIOTHEHHUE UM Ta30METpay
Xumuueckue cBoiicTa kuciopoaa. OKCuIbI.

Jlabopamopnutit oneim Nel7.«I'openue cepbl u Gpochopa Ha BO3AYXE H B KUCIOPOALH

Jlabopamopnuwtii oneim Nel8.«'opeHue xene3a, Meau, Mardusi Ha BO3JyXe U B KUCIIOPOAE»

Jabopamopnwtit onvtm Nel9. Paccmorpenue oopasnos okcuioB (yriaepoaa (1V), Bonopoaa, hocdopa, Menu, Kanbius, xKene3a, KpeMHUsI).
ITonroroska x 'MA, BITP

Bo3nyx u ero cocras.

Jemoncmpayuonnwiii y3kcnepumenm Ne 8. «OmnpeneneHue coctaBa BO3AyXa»

Bognopoa. [lonyuenue Bonopoaa. Mepsl 6e3onacHocTi npu padote ¢ BogoponaoMm. IIposepka Ha unctory. I'pemyunii ras.
Hemoncmpayuonnwiii sxcnepumenm Ne 9. «Ilonydenue u cobupanue Bonoposa B nadboparopun. Oneit KaBenauray

XumMu4ecKkne CBOKMCTBa BoJopoaa. [Ipumenenue.

Hemoncmpayuonnstii 3kcnepumenm Ne 10.«Ilonydenue Bogopoaa peakueil allOMUHIS CO CMECHIO Cylb(aTa MEIu U XJIOPHIa HATPHUS»
Jemoncmpayuonnwtit 3xkcnepumenm Ne 11.«3anumaTenbHble ONBITHI C BOAOPOJOM: JieTaromias OaHKa, B3pHIBAIOIIMECS IY3bIPH, JETAIOIINE MbUIbHBIC
IapUKH.

Tecmoewuii konmpons. «IIpakTUKyM 10 M3YYEHHIO Ta30B: KHCIOPOJA U BOJOPOJA».

Pa3nen 3. [IpakTUKYM MO M3y4YeHHIO CBOWCTB BO/IbI U pacTBopoB (9 u)

Bopma. Metoapl onpenenenus coctaBa BOJbl - AHAJIW3 U CHUHTE3.

Jlabopamopnutit onvim Ne 20.«OnpenencHre BOJONPOBOJHON U JUCTUILTMPOBAHHON BOIBI»

Pu3nyecKrue U XUMAYECKHE CBOVCTBA BOJIBL.

Jlabopamopnatii oneim Ne21.0Oxpacka HHIUKATOPOB B HEUTPAITBLHOU cpejie

Jlabopamopnwiii onvtm Ne22.CpaBHeHue 1mpoO BOJBI: BOAOMPOBOJIHOMN, U3 TOPOJCKOTO OTKPBITOTO BOJOEMA.
Bona — pactBopurens. PacTBopsl.

Jlabopamopnutit onvim Ne 23. «VI3ydeHne 3aBUCUMOCTH PACTBOPHUMOCTH BEILIECTBA OT TEMIIEPATYPHI»
Hacelennpie u HEeHACBIIIEHHBIE PACTBOPHI.

Jlabopamopnutit onvim Ne 24. «Habnrooenue 3a pocmom Kpucmaiios)



Jlaoopamopnutit onvim Ne 25. «Ilepecvlujennslit pacmeopy

Ilpakmuueckasn paboma Ne 3 «Onpeodenenue KOHUSHMPAUUU BCULECIE KOLOPUMEMPUUECKUM MEMOOOM NO KAAUOPOBOUHOMY 2paduKy»
Kpucrannoruaparsl.

Jlabopamopnuuiit onvim Ne 26.«Onpedenienue memnepamypol pazioiceHus KPUCMAii0Zuopamay

IToaroroBka x ' 1A, BIIP

Tecmoegwiii konmpoab: «IpakTHKyM O U3YYEHHUIO CBOMCTB BOIBI U PACTBOPOBY.

Pa3nen 4. OcHoBBI pacueTHO XumMuu (4 1)

Mouts — eMHHIIA KOTWYECTBAa BemlecTBa. MolsipHas Macca. BeIaucieHns o XUMUYECKHM YPaBHEHHUSIM.

3akon ABoraapo. MousipHbIil 00beM ra3oB. OTHOCHTEIbHAS INIOTHOCTH T'a30B.

OO0paboTKa IKCIIEPUMEHTAIBHBIX TaHHBIX C UCIONb30BaHHEM IH(ppoBoil mabopatopun «Touka pocray.UreHue rpadukoB, nuarpamm

Pazgen 5. IIpakTHKYM MO M3Y4YeHHIO CBOWCTB BEIIECTB OCHOBHBIX KJIACCOB HEOpPraHM4YecKHX coequmHeHui (12 u)

Oxcunpl: Kinaccuukanus, HOMEHKIATypa, CBOWCTBA, MOJIY4YE€HUE, IPUMEHEHUE.

Jlabopamopnutit onvtm Ne27. HaGntoneHue pacTBOPUMOCTH OKCHIOB aTIOMUHUSI, HATPUS, KAIBILUS U MEJIU B BOJE.

Jaoopamopnuwiii oneim Ne28.OnpeneneHre KUCIOTHOCTU-OCHOBHOCTH CPEJibl MOJYYEHHBIX PACTBOPOB C OMOILBIO HHIUKATOPA.
Jlabopamopubstii onvtm Ne29. [lonyueHune yrieKucioro ra3a u B3auMoAeCTBHE €ro ¢ U3BECTKOBOU BOJOM.

I'mnpoxcunsl. OcHOBaHMSA: Kiaccu(UKaIMsl, HOMEHKIATYpa, IMOJIy4eHHeE.

Jlabopamopnutii oneim Ne3(.B3zanmoneiicTBue OKCHIOB Kanblns U ¢ocdopa ¢ BOAOH, ONpeieeHne XapakTepa 00pa30BaBIIeTOCs THAPOKCHIA C
MOMOILIBIO UHJIUKATOPA.

Jabopamopmnstii oneim Ne 31.«Onpenenenne pH paznuyaubix cpeny»

Ilpakmuueckaa paooma Ne 4 «Onpenenenue pH pacTBOpOB KUCIIOT U 110U €I

Xumuueckue cBoiicTBa ocHoBaHuM. Peakius HelTpanu3aunu. Okpacka MHAMKATOPOB B IIEJIOYHON U HEUTpaidbHOU cpenax. [Ipumenenne ocHoBaHUA.
Jlabopamopnowtit oneim Ne 32.«Peaxuysi HeWTpamu3aum.

Hemoncmpayuonnwii I3kcnepumenm Ne 12.«OcHoBanus. TeroBol 3QQeKT peaknuu TUAPOKCHUAA HATPUS C YIVIEKHCIIBIM Ia30M»»
Jlabopamopnutit oneim /Ne33.B3auMoelicTBUE pacTBOPOB KUCIOT CO IIEIOYaMHU.

Jabopamopustii onvim Ne34.Ilony4deHue HEpaCTBOPHMBIX OCHOBAaHHMN M UCCIENOBaHME MX CBOMCTB (Ha mpumepe rumpokcuaa memu (I1)).
AmpoTrepHbIe OKCUIBI U THAPOKCHUIBI.

Jlabopamopnotit onvim No35.11ony4enue aMm(pOTEpPHBIX OCHOBAHUI U UCCIICIOBAHNE X CBOMCTB (Ha mpuMepe ruapokcua munka (11)).
Kucnotsl. Cocras. Knaccudukauus. Homenknatypa. [lonyuenue Kucior.

XWUMHUYECKHE CBOMCTBA KUCIOT

Jlabopamopnuiii onvtm Ne36.B3zanMonelicTBue METAIIOB (MarHus, ITMHKA, jKeJe3a, MEAHM) C PacTBOPAaMHU KHCJIIOT.

Jlabopamopnuwtit onvtm Ne37.B3zanmoneiicrBue okcuaa meau (1) m okcuia uHKa ¢ pacTBOPOM CEPHON KHUCIIOTHI.

Jlabopamopnbwtii oneim No38. BzauMoeiicTBre pacTBOPOB KUCIIOT C HEPACTBOPUMBIMH OCHOBAaHUSIMHU.

Comu. Kmaccudpukanusa. Homenknarypa. CriocoObl TIOTy4YSHHS COJICH

Ilpakmuueckaa paboma Ne 5. «IlonyueHne MeJHOTO Kynopoca»

CgoiicTBa coneil. ['eHeTHUeckasi CBA3b MEXKIy OCHOBHBIMHM KJIACCAMH HEOPTaHWYECKHX COEIMHECHMI

IIpakTuyeckas padora Ne6.Pemienue sKcepuMEeHTaIbHBIX 3a7a4 Mo Teme «IIpakTukym MO M3y4eHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTUHEHUN»



ITonrororka xk 'MA, BIIP
Tecmoesvtii konmponw: «IIpakTUKyM MO U3YYEHUIO CBONCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEIUHEHUIN.

Pa3nen 5. OCHOBBI ONBITHO-IKCIEPUMEHTAJIBHON M MPOEKTHO# nesiTeibHOCTH (164)

Texnuka 0€30MaCHOCTU MPU BBITOJHEHUH CAMOCTOSTEIBHBIX ONBITOB M HKCIEPUMEHTOB B JOMAIIHUX YCIOBHSAX U C HCHOJB30BAaHHUEM O0OpYIOBaHUS
XUMHYECKOU J1ab0opaTopHHu.

IIpakTyeckast padora Ne7. OGparienue co cTekiIoM (crudanue CTeKITHHON TPYOKH, U3TrOTOBJICHUE: MUNIETKH; KAaIMJUIIPOB; IPOCTEHIINX y3II0B;
MpoCTeUInX npudopoB)

XUMHUECKUH aHaJIN3: KaUeCTBEHHBIM M KOJIMYECTBEHHBIN

Teopernyeckrie OCHOBBI OIBITHO-3KCIIEPUMEHTAIIBHON U POEKTHON AESITENbHOCTH.

Br160p Temsl npoekTa. IlnanupoBanue 1esTeaIbHOCTH.

[ToaroroBka mpoekra. Co60op uHpoOpMaNMU MO AaHHOW Teme. MoAeIrpoBaHUE MPOCKTHOW NeSTEITbHOCTH.

BrinonHeHue yueOHBIX MPOEKTOB, OMBITHO-IKCIEPUMEHTAIBHBIX Pa0OT.

IIpakTnyeckue padorsl Ne§-12 1o TeMaMm NPOEKTOB yUaLUXCS

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpome:xyTounasi arrecraums. 3allUTa NPOEKTOB

ITonroroska k 'MA, BIIP: pemienne npakTHKO OpUEHTUPOBAHHbIX 3a1aHUI

ITonroroska x I'MA, BIIP: penieHne npakTUKO OpPUEHTHPOBAHHBIX 3aAaHUN

O06o6menune, cucremMaTH3anus ¥ KOPPEeKIns 3HaHui ydammuxcs 3a Kypc «XUMU Sy, 8 knacc.

TecTOBBIA KOHTPOJIb.

Temamuxa onvimHo-IKCREPUMEHMATILHBIX U RPOEKMHBIX PAOGOM C UCNONb306aHUeM 000pyOosanusn yenmpa « Touka pocmay:
1. DkcnepTu3a MPOAYKTOB MUTAHUS MO YHAKOBKE.

2. OnpeneneHre KayecTBa BOJOMPOBOJHON BOJBI.

3. OnpeneneHue CBOMCTB BOIONPOBOIHON M AUCTHUILIUPOBAHHOMN BOJIBI.

4. KucinotHoCTh aTMOC(HEPHBIX OCAIKOB.

5. [Momydenune kpucTautoruapara MEIHOTO Kyropoca.

6.HabGmtoienue 3a pocToM KpHCTAJJIOB.

7. Ilomy4yeHne nepechIeHHBIX PACTBOPOB.

8. Omnpenenenre TeMmepaTypbl pa3loKEHHs KPUCTAILIOTHIpATA.

9. OnpexneneHre KUCIOTHOCTH MOYBHI.

10. M3y4eHue mie109YHOCTH PAa3IMYHBIX COPTOB MBLUIA U MOFOIITUX CPEJICTB.

11. ManukaTopHbIEe CBOMCTBA pa3IMYHBIX PACTEHUH U IBETOB (C onpenenennemM pH pactBopoB).

12. Onpenenenue KayecTBa xyebonekapHO MyKH H XJie0a.

13. Ompenenenne KauecTBa KHUCIOMOJIOYHBIX MPOIYKTOB.

14. OmpeneneHue 3aBUCUMOCTH M3MEHEHHsI pH 1eTpHOrO U MacTepu30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHUS.
15. OumcTka BOIBI TIEPETOHKOM.

16. Oumncrka BOJBI OT 3arpsI3HEHUMN.

17. TlpuroroBieHHe MOYBEHHOW BBITSHKKHA M ompezesieHue ee pH.



18. OmnpeneneHue CTENEHU 3aCOJICHHOCTH TIOYBBHI.

19. KonuuecTBeHHOE ONpe/ICICHUE 3arpsS3HEHHOCTH BEIECTBA.

20. Ompenenenune maccel okcuna meau (1), ooHapyxenune okcuna yriaepoaa (1\V) u Bozsl, mojydaeMbIX MPU Pa3ioKEHUU OCHOBHOTO KapOOHATa MeIu
(ManaxuTa).

21. Tlomydenue, cobupanue u uAeHTH(HUKAIMS Ta30B (BOAOPOJa, KHCIOPOIa, YIJIEKHCIOro Tra3a, aMMHaKa), MOHTaX COOTBETCTBYIOIIUX MPHUOOPOB.

IIpumeyanume: KeJITbIM MapKEpOM BbIACIEHO coaepxkanue [IpuMepHON Mporpammsbl, MpeAJIOKEHHOW B MeToIHYecKHX PEeKOMEHAALMN MHHHCTEpPCTBa
npocBemeHust Poccuiickoit denepanuu o «Peanmmzanum o0pa3oBaTeIbHBIX IPOTPAMM €CTECTBEHHOHAYYHOUM U TEXHOJOTHYECKOW HANIPaBICHHOCTEH IO
XMMHH C HCITIOJIb30BaHHEeM oOopymoBaHus meHTpa «Todka poctay(yTBEpKICHBI pacropsbkeHrueM MuHHCTepCTBa mpocBemeHus Poccuiickoit Deneparym
ot 12 siuBaps 2021 r.Ne P-6).



COINEPKAHUE ITPOI'PAMMDbBI

BHEYPOYHOI 1eATEJIbHOCTH «Y IMBUTeIbHAsI XUMHUD) s 9 Kiacca (68 yacos, mo

IVIAHUPOBAHUIO — 68 4)c McmobL30BaHUEM 000pya0oBaHus HIM(POBOIi J1adopaTopuu
«Touka pocra»

Beenenne B kypce «Xumus-9» (2 4)
Beoonuwuii uncmpyxmaosic no Th. XuMus — HayKa SKCIIEPAMEHTAIIBHASL.
Jemoncmpayuonnsiii Ixcnepumenm Ne 1.03naxomnenue c 1a60pamopHsim 060pyoosanuem; npuémsl 6€30nACHOl pabomel ¢ HUM.

BxonHoe TecTupoBaHHE MO TEOPETUYECKHM M MPAKTUUYECKUM 3HaHUSAM 3a 8 Kiacc

Pazngen 1. MHOroo6pa3ne XuMHUYeCKHX peakiuii B IKCIIepUMeHTAIbHOI xuMmun (154)

Tema 1. Knaccupurxayus xumuuecxkux peaxyui (6 u)

Knaccudukamnuss XUMUYECKUX pEaKIil, peakluyd COSAUHEHHUsS, Pa3JIOkKEHUs, 3aMenieHus, ooMeHa. OKHCIUTENbHO - BOCCTAHOBUTEIBHBIE PEAKIIHUH.
Okucnurenb, BOCCTAHOBUTEND, IIPOLECCHl OKHUCIIEHUS, BOCCTAaHOBIECHUSA. COCTaBICHUE YPABHEHUI OKHMCIIMTEIBHO - BOCCTAHOBUTEIBHBIX PEAaKUUN C
MIOMOIIBIO0 METO/1a 3JIEKTPOHHOIO OajaHca.

TemsoBble 3GHEKTHl XUMHUECKUX PEAKLU. DK30TepMUUECKHE U SHAOTEPMHUECKUE PEAKIIUU.

Tepmoxumuueckue ypaBHeHHs. CKOPOCTh XMMHUUYECKUX peakuuil. PaKkTopsl, BIUSAIOLNIME HAa CKOPOCTh XMMUYECKUX peakuuil. [lepponavyanbHble
MPEJICTaBICHUS O KaTalus3e.

Lemoncmpayuu./lemoncmpayus onvimos, GbIACHAIOWUX 3A6UCUMOCTL CKOPOCIU XUMUYECKUX Peakyull om pasiudHblX (axmopos.

Tabauyvr « Obpamumsie peakyuuy, «Xumuyeckoe pagrnogecuey, « CKOpocmsb Xumuieckol peaxyuuy.

Pacuemnvie 3a0auu. Pacuemvl no mepmoxumMuiecKum ypasHeHUusM.

Ilpakmuueckan paboma Nel. H3yuenue eauAHUA yca06Ull NPOBEOCHUA XUMUUECKOU PeaKyuu HaA eé CKopochib.

Obpatumbie peakiuu. [loHATHE 0 XMMHYECKOM pPaBHOBECHH.

Tema 2. Inekmporumuueckas ouccouuauus (9 u)

XUMHUYECKHE peaKlK, UAYLIUE B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HENEeKTponuTsl. MoHbl. KaTnons! u aHuoHbl. I'uapaTHas Teopus pacTBOpO B.
DNeKTpoNUTHYECKas: AUCCOLMALMS KUCIIOT, OCHOBaHUM, cosel. Cnadble U CuibHBIE A1EKTpoauThl. CreneHs qucconuanuy. Peakuuu moHHOro oOMeHa.
VYcnoBust mpoTeKaHus peakiuii oOMeHa 10 KOHIa. XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUH B CBETE MPECTABIIE HUM 00
3IIEKTPOIUTUYECKON TUCCOIMALAY U OKUCINUTEIIBHO — BOCCTAHOBUTEIIBHBIX PEAKIUAX.

ITonsiTue o TuApPOIN3E CONE.

Pacuémul no ypasnenusm xum. peaxkyuii, eciu 00HO U3 6eujecmes 0aHo 6 u3DbIMKe.

Lemoncmpayuu. Hcneimanue pacmeopos eewjecme Ha 31€KMpUdecKyro npogooumocme. [leudicenue uOHO8 6 31eKmpuieckom noJe.

Jlabopamopnvie onvimul. Peakyuu obmena medcoy pacmeopamu 31eKmpoumos.

Ilpakmuueckaa paboma Ne2. Pewenue sxcnepumenmanvuolx 3a0ay no meme «Ceoiicmea Kuciom, 0OCHOGAHUI U CONEN KAK 3J1EKMPOTUMOG).
TecTOBbIA KOHTPOJIb.

Pa3gen 2. [IpakTHKYM N0 M3YyYeHHIO CBOICTB MPOCTHIX BELIECTB: HEMETAIOB H METAJLIOB, HX coeanHeHuii (394)
Tema 3. I'anozenwt (5 u)
Hewmerannsl. ['anorensl. IlomoxkeHne B MEPUOIUYECKON CHUCTEME XMMHUYECKHX DJIEMEHTOB, CTPOEHHE MX aTOMOB. HaxokIeHne B mpHUpo/IE.



@U3NYEeCKUE U XUMHYECKHE CBOICTBa rajioreHoB. [lolydyeHue M mpuUMEHEHHE TajloreHoB. Xiyop. Pu3znueckue M XUMHUYECKHME CBOICTBA XJIOpA.
[Ipumenenne xnopa. Xnopooaopoa. Pusnueckue cBoiictBa. [lomyuenue. ComnsiHas kucinoTa u ee conu. KauecTBeHHass peakiusi Ha XJIOPHUJ — HOHBI.
Pacnio3naBanue xJ10pua0B, OpOMHIOB, HOAHIOB.

Hemoncmpayuu. @usuueckue ceolicmea canozenos. llonyuenue xa0poeooopooa u pacmeopeHue e20 8 800e.

Jlabopamopnvie onvimel. Pacnosnaganue cOnsaHOU KUCIOMbL, XIOPUO08, OPOMUO08, UOOUOO8 U 1l00d.

Ilpakmuueckan pavoma Ne 3. Ilonyuenue conanoll Kuciomol u uzyueHue eé ceoiicme.

Tema 4. Kucnopoo u cepa (8 u)
Kucnopox u cepa. IlonoxeHnue B NMEepUOAMYECKON CHCTEME XMMHUYCSCKHX DIIEMEHTOB, CTpoeHHe MX aroMmoB. Cepa. Amrorpornms cepbl. Dusmueck ue u

xuMmu4deckue cpoiictBa. Haxoxaenue B mpupone. [Ipumenenne cepel. CepoBonoposn. CepoBomopoiHas KUCIOTa U ee coin. KadecTBeHHas! peakiust Ha
cynbdun- nonsl. Oxkenp cepsl (1V).

CepHast kucnotra. XHMHYECKHE CBOWMCTBAa pa30aBICEHHOW W KOHIEHTPHPOBAHHOW CepHO¥ KuciaoThl. KadecTBeHHas peakiusi Ha cyib(ar- HOHBI.
XUMHYECKHE PEAKIUH, JI)KAIIUE B OCHOBE MOJYYCHUS CEPHOU KHUCIIOTHI B IPOMBIIUICHHOCTH. [I[pMEeHEeHHE CepHOM KHCIOTHI.

Jlemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMBO € 00pazyamu NpUpooOHbIX CYabduoos, cyrbghamos.

Jlabopamopnvie onvimol. Pacnosunasanue cynv@uo-, cyivgum- u cyibgham-uoHos 8 pacmeope

Ipaxmuueckas paboma. Pewenue sxcnepumenmanvuvix 3a0au no meme «Kuciopoo u cepay.

Tema 5. Azom u ¢pocghop (9 uw)
Asot u pocdop. TTonokeHre B IEPUOANIECKON CHCTEME XUMHYECKHX DJIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (U3UUECKUE U XUMHUUECKHE CBOM CTBA,

nojy4yeHue u npumenenue. KpyroBopor azora B mpupone. AMMuak. ®@usndeckne W XMMHUYECKHE CBOWCTBA, MOJydyeHHe, nmpuMeHeHue. Conu aMM OHWUSL.
A30THas KUCIIOTa U ee cBoicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIIOTHL. [losrydeHne a30THON KUCIOTHI B 1abopaTopun. XUMUYECKHE PEaKLIUH,
JIeXale B OCHOBE MOJIYyYEHHs a30THOM KUCIIOTHI B IpoMblnuieHHOCTH. [Ipumenenue. Conu. A30THbIE y100peHUs.

dochop. Amnorpornust. Dusndeckue U xumuueckue cBoiicta. Okcun Gocdopa (V). DocdopHas KucioTa, ee Colu U yIo0peHHs.

Lemoncmpayuu. Ilonyyenue ammuarka u e2o pacmeopenue 6 gooe. O3nakomienue ¢ 00pasyamu npupooOHulX HUMpamos, pocghamos.

Jlabopamopnule onvimel. Bzaumooeticmsue coneti ammonus co wenovyamu. O3HaKomaeHue ¢ asomuublMu u Goc@opubimu yOoOpeHUsmu.

Hpaxkmuueckas paboma NeS. Ilonyuenue ammuaxa u uzyuenue e2o c80UCma.

Pewenue 3a0au na onpeoenenue maccosou (00vEMHOU) 001U 8bIX00A NPOOYKMA PeaKyu 0m meopemuiecku 603MONCHO20.

Tema 6. Yznepoo u kpemnuii (8 u, no naranuposanuio — 7 u))
VYrinepon u kpemuuid. [lonoxxeHue B MEPUOAMUYECKON CHUCTEME, CTPOEHHE aToMOB. YriepoAd. Ammorponus. PU3UYECKHE U XUMHUYECKUE CBOWCTBA

yraepoaa. AacopOuus. YrapHsiii ra3. YTIEeKHCHbIN ra3. YrojibHas KUCI0oTa U ee coiu. KadecTBeHHas peakius Ha kapOoHaT — noHBL. KpyroBopot B
MpUpo/Ie.

Kpemuwuii. Oxcug kpemuus (1V). KpemuueBast Kucaora u €€ COJIH.

Crekmno. [lemenT.

Jlemoncmpayuu. Kpucmaniuueckue pewiemku aimasa u epaguma. 3Hakomcmeo ¢ obpasyamu npupooHvlx Kapoornamos u cuiuxkamos. O3naxomienue ¢
PazuyHbiMu suoamu monausa. O3HaKoMieHue ¢ UOaMu CMeKid.

Jlabopamopnwvie onvimel. O3uaKoMaeHue co C8OUCMBAMU U 63AUMONPESPAUEHUIMU KapOoHamos u euopoxapbonamos. Kauecmeennvie peaxyuu Ha
Kapbonam- u CUIUKAM-UoHbL.

Ilpakmuueckan paboma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u usyuenue ezo ceoiicmes. Pacnosnasanue xapoonamos.



Pewenue 3a0au na ewviyucnenue maccvl unu 06véma npoOyKma peaxkyuu no U3BeCMHOU macce Ui 00bEMY UCXOOHO20 euecmsd, CoO0epicaueo
npumect.
Konumponvnasa paboma Ne2 no meme « Hememasniory.

Tema 7. Oowue ceoiicmea memannoe (14 u, no nranuposanuro — 13u)

Mertamnel. llomoxkeHne B NEPHOAWYECKOW CHCTEME, CTPOCHHUE aTOMOB. MeTtannndeckas cBa3b. Ousndeckue cBOKWCTBA. PAx akTHBHOCTH
MeTaJUIOB.CBOIcTBa MeTaiioB. Obmue criocoOs! momyuyeHus. CriiaBbl METaIIOB.

[lenounsie metamwiel. [lonoxeHne B NepUOAMYECKON cUCTEME, CTpoeHHe aToMoB. Du3nueckue H XuMuuyeckue cBoictBa. IIpumenenue. Haxoxn eHue
B IIPUPOJIE.

[Ilenouno3emenbHble MeTaIbl. [lonokeHne B NMepUOAUYECKON CUCTEME, CTpO€HHE aToMOB. Pu3nyeckue M XUMU4Yeckue cBoiicTBa. IlpuMeHnenue.
Haxoxxnenue B npupoje. Maruuii v KaJibluil , UX BakHeimue coeiuHeHus. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHS.

Anmtomunuii. [lonoxeHue B NMEpUOIUYECKON CUCTEME, CTpoeHHe aroMoB. Pusnmueckue U xumuueckue cBoiictBa. Ilpumenenue. HaxoxzaeHue B
npuposie. AMPOTEpHOCTh OKCH/IA U TUAPOKCHIA ATFOMUHUSA.

Kenezo. ITonoxeHue B nepuoMYECKON cucTemMe, CTpoeHue aToMoB. duznueckue U xumuueckue coiictsa. [Ilpumenenue. HaxoxaeHnue B npupoze.
Baxneiiniie coeITMHCHUS kKelle3a: OKCHIIBL, THAPOKcHabl U conu skenesa (1) u xenesa (111). KadecTBeHHast peakius Ha HOHBI.

Lemoncmpayuu. 3nakomcmeo ¢ obpazyamu 6aANCHEUWUX CoNell HAMPUs, KAaus, NPUPOOHbIX COCOUHEHUN Kalbyus, pyoamu diceaesd, COeOUHEeHUIMU
anomunus. Bsaumooeticmsue wenounvix, wei0uno3emMenbHblX MEManlos u anomMunus ¢ 600ou. Cocueanue dxcene3a 8 KUCIopooe u Xiope.
Jlabopamopnwvie onvimul. [lonyuenue 2uoOpokcuoa antOMUHUsL U 83auMo0eticmaue e2o ¢ kuciomamu u werovamu. lonyuenue cuopoxcudos sceneza(ll) u
(1) u 83aumodeiicmeue ux ¢ KucrOMaMu U WEALOUAMU.

Ilpakmuueckan paboma Ne7. Peuwienue ykcnepumenmansHulx 3a0au no meme «Memannvl u ux coeounHenusny.

TecTOBBIII KOHTPOJIb.

Pa3gen 3. OCHOBBI ONBITHO-IKCIEPUMEHTAIbHOI U NMPOEKTHOH AesTeabHOCTH (124)

TexHrka 0€30MaCHOCTH TPHU BHITIOJTHEHUH CAMOCTOSITEIBHBIX OIMBITOB U SKCIIEPUMEHTOB B JIOMAIIHUX YCJIOBHAX M C HCIOJB30BAaHUEM OOOPYIOBAHHS
XUMHYECKOU T1a00opaTopuu.

IpakTuyeckas padora Ne8. O6panieHue co cTekyioM (crudaHue CTEKISHHONW TpYOKH, U3rOTOBJICHHE: MUNIETKHU; KalWUIIPOB; MPOCTEUIINX Y3JIOB;
MpOCTENINX MPUOOPOB)

XUMHYECKUH aHaIN3: KaUeCTBEHHBIM U KOJIMYECTBEHHBIN

TeopeTnuecknue OCHOBBI ONBITHO-3KCIEPUMEHTAIIBHON M IPOEKTHOM JAEATEIBHOCTH.

Bri6op Temsl mpoekra. I1nanupoBanue AesiTEIbHOCTH.

[NonroroBka npoekra. Coop uHPOpMaMKU MO JaHHOW Teme. MonearpoBaHHe MPOEKTHOM IEeSATENbHOCTH.

Brinonnenue yuyeOHbIX NPOEKTOB, OMBITHO-IKCIIEPUMEHTAIbHBIX PaboT.

IMpakTnyeckue padoTsl Ne§-12 no TeMaM MPOESKTOB YUALTHXCS

[ToaroroBka y4eOHBIX MPOEKTOB K 3aIIUTE

IIpome:xyTounasi arrecranms. 3aliUTa NPOEKTOB

[Toaroroska k 'NA, BIIP: pemenne npakTuKoO OpUEHTUPOBAHHBIX 33 aHUI

[Moaroroska xk T'HA, BIIP: perenne nmpakTUKO OpPUEHTUPOBAHHBIX 3aIaHHMA

O06o01eHue, cucTeMaTru3anus U KOPPEKIHs 3HAaHUHW ydaluxcs 3a Kype « DKCIepruMEHTaIbHast XUMUs», 8 Kiacc.

TecToOBBIH KOHTPOJIb.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBbI

BHeyquHOﬁ AEATEJbHOCTH «YTUBHUTEIbHAST XUMHUA»

1419 8-9 KJIaCCOB ¢ UCMO0JIb30BaHNEeM 000pya0BaHus HeHTpa «Touka pocra»
C ONMMCAHHEM YHHBEPCAIbHBIX Y4eOHBIX 1eiiCTBHUI, JOCTUTAeMbIX 00YYAKOIIUMHCS

Jluuynocmmnuwie pe3ynbmamot
Obyuaowuiicss noayuum 803MONCHOCMb O YOPMUPOBAHUsL CAeOYIOUWUX TuuHOCmHbIX YV]]:

ompeie/ICHUE MOTHUBAIIMA HM3y4YeHHUs Y4eOHOro MaTepHuaia;

OIICHUBaHWE YCBaMBAEMOTO YYEOHOro mMaTepualia, UCXOJs U3 COIHAIBHBIX U JIMYHOCTHBIX IEHHOCTEH;

MOBBIIIICHHE CBOETO 00Pa30BaTEIHHOIO YPOBHS M YPOBHS TOTOBHOCTH K HM3YYEHHUIO OCHOBHBIX UCTOPHUECKHUX COOBITHIA, CBS3aHHBIX C
pa3BUTHEM XUMHU U OOIIECTBA;

3HaHWE MPaBUJI MOBEJACHUSI B UPE3BbIYANHBIX CUTYyalUsX;

OIIEHMBAHHE COLMATIBHOM 3HAYMMOCTH MPO(deCcCuid, CBA3aHHBIX C XUMHUEH;

BJIQJICHUE TIpaBUJIaMH OE30MacCHOTO OOpalICHHS ¢ XUMHUYECKHMH BEIIECTBAMH W O0OPYIOBaHHEM, MPOSBICHUE IKOJOTUYCCKOW KYJIbTYpPBI.

Memanpeomemmusle pezynvmamul
Pecyiamuesnoie

Obyuarowuiicss NOIYUUM BO3MONCHOCMb 0151 (POPMUPOBAHUS CIeOVIOWUX peeyaamusHulx YV/I:

I[eJIeNIOIaTaHue, BKJIIOYasl MOCTAHOBKY HOBBIX LieJIeH, mpeoOpa3oBaHMe MPAKTHYECKOHW 3aJadd B IO3HABATEIIBHYIO, CAMOCTOSTCIIbHBIA aHAJIN3
YCIIOBHI JOCTHIKEHUS LIEJH Ha OCHOBE y4€Ta BBIJCICHHBIX YUUTEIEM OPUCHTUPOB JACHCTBUS B HOBOM Y4eOHOM MaTepualle; INIaHUPOBaHHUE Iy TH
JTOCTHOKEHUS LIeJIeH;

yCTaHaBJIEHUE LIEJIEBBIX MPUOPUTETOB, BBIJCICHHUE ANbTEPHATHBHBIX CIIOCOOOB JOCTIKEHHs LM M BbIOOp Hambosee 3(G(GEeKTHBHOTO Crocoda;
YMEHHE CaMOCTOSITEIEHO KOHTPOJIMPOBATh CBOE BPEMs M YNPABISTH HM;

yYMEHHEe NPHUHUMATh PEHIeHUs] B IPOOIIEMHOW CHTYAIHH;

MOCTAaHOBKA y4YeOHBIX 3aJay, COCTAaBJICHUE IUIaHa M IOCIEI0BATEIBHOCTU JEHCTBU;

opraHuzanus pabodyero Mecta MpH BBIOJIHEHHH XHMHUYECKOTO IKCIIEPUMEHTA;

MPOTHO3UPOBaHKE PE3yIbTaTOB OOYyUYECHHs, OIICHMBAHUE YCBOCHHOTO Marepualia, OICHKa KayecTBa W YPOBHS IOJNyYCHHBIX 3HAHHH, KOPPEKIHS
IUTaHa U crocoba NeiCcTBUS IPU HEOOXOIUMOCTH.

Ilo3nasamenvuvie

Obyyaowuiicss noayuum 803MONCHOCHb OJis1 (POPMUPOBAHUSL CledVIOwUX nosHasamenvhvix YVJ/I:

MIOWCK W BBIICTICHUE WH(OpMAaNny;

aHaM3 YCJIOBUI M TpeOOBaHWil 3a7a4yM, BEIOOp, COMOCTaBICHUE U O0OCHOBaHME CIIOCO0A PELICHUS 3a1auM;

BbIOOp Hambosiee FPPEKTUBHBIX COCOOOB PEIICHUS 3aJa4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUHU;

BBIBIDKEHHE ¥ 0OOCHOBAaHME THITOTE3BI, BEIOOP criocoba e€ MpoBepKH;

CaMOCTOSITEIIEHOE CO3JJaHUE aITOPUTMA ISITeIFHOCTH IPU PENICHHH IPOOIJIEM TBOPYECKOTO U IIOUCKOBOTO XapaKTepa;



—  YMEHHs XapaKTepu30BaTh BELIECTBA IO COCTAaBY, CTPOSHUIO U CBOMCTBAM;

—  OIMCBHIBAHME CBOMCTB: TBEPABIX, )KUIKUX, Ta3000pa3HbIX BEIECTB, BBIJCICHUE UX CYIIECTBEHHBIX MPHU3HAKOB;

—  n300pakeHHe COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKHX (OPMYT M CYIIHOCTH XMMHYECKHX PEaKIHUH C MOMOIIBI0 XMUMHUYECKUX
YpaBHEHU;

—  NpoBeAeHUE HAOIIOICHMIA, ONMCAaHUE MMPU3HAKOB U YCIOBHI TEUEHUS XUMUYECKUX PEAKIH, BBIMOJIHEHUE XUMHUYECKOTO KCIIEPUMEHTA, BBIBOJIBI
Ha OCHOBE aHaJIN3a HAOJIOACHUH 3a SKCIIEPUMEHTOM, PEIIeHUE 3a7a4, MOydYeHne XUMUYeCKON HH(OPMAIIUU U3 PAa3INYHBIX HCTOYHUKOB;

—  yYMEHHUE OPraHHU30BBIBATH UCCIEHOBAHHUE C LIEJIbIO [IPOBEPKHU TUIIOTE3;

—  YMEHHE JieJaTh yMO3aKJIIoueHHUs! (MHAYKTUBHOE U 1O aHAJIOTUH) U BBIBOJIBI,

—  yMeHHue OOBEKTHUBHO OLIEHHBATH HH(POPMAIUIO O BEIIECTBAX U XUMUYECKUX MPOIECcCcaX, KPUTUIECKH OTHOCUTHCS K IICEBIOHAYYHOU

nHpOPMALIHH.

Kommynuxamuenuie
Obyuarowuiicss NOIYYUM B03MONCHOCIL OJIsL (POPMUPOBAHUS CAeOVIOWUX KOMMYHUKamusHulx YV

— IIOJIHOE ¥ TOYHOE BBIPaKEHUE CBOUX MBICJIEH B COOTBETCTBUH C 3aJja4aMU U yCIOBUSIMU KOMMYHUKAIUY;

—  aJeKBaTHOE HUCIOJIb30BaHUE PEUEBBIX CPEJCTB JUIsSl y4aCTUsl B IUCKYCCUU M apTyMEHTALUU CBOEH MMO3ULIMU, YMEHUE MPEACTABIATh KOHKPETHOE
coJiepKaHue C COOOIIEHHEM €ro B IMCbMEHHOH M yCTHOH (opme, ompeneieHue Crnoco00B B3aMMOAEHCTBUS, COTPYAHUYECTBO B IIOUCKE U cOope
nHpopMmanuy;

— olpejelieHre ClIocoO0B B3aUMOIEHCTBUSA, COTPYIHUYECTBO B ITOMCKE U cOope nHpOopMaluy, y4acTHe B Juaiore, NiaHUpOBaHUE OOLINX
Croco00B PabOTHI, MPOSIBIIEHUE YBAXUTEIBHOTO OTHOUICHUS K APYIMM Y4alllUMCS; OMMCAHHE COAEP)KAHMs BBIIOJIHIEMBIX NEHCTBUIl C LENBIO
OPHEHTUPOBKH B ITPEIMETHO- IIPAKTUUECKOM JESITEIbHOCTH; YMEHHS YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPIMHALIUH Pa3InIHbIX
MO3UIIMH B COTPYAHUYECTBE;

— (opmynupoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO, APTYMEHTHPOBATH M KOOPAMHUPOBATH €€ C MO3ULUAMH MAPTHEPOB B COTPYJTHUUECTBE MIPU
BBIPabOTKE OOIIETro peIIeHus] B COBMECTHON JI€ATEIbHOCTH;

—  OCYILECTBJIATh B3aUMHBIM KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAMMYIO B3aMMOIIOMOIIb;

— IUIAHUPOBaTh OOIIME CIIOCOObI pabOThI; OCYIIECTBIISATH KOHTPOJb, KOPPEKIHIO, OLEHKY ACHCTBUM mapTHEpPa, yMeTh YOEKAaTh;

— HCIOJB30BaTh a/ICKBATHHIE S3BIKOBBIE CPEJICTBA JIJIS1 OTOOPaKEHHSI CBOMX YYBCTB, MBICII€H, MOTUBOB M OTPEOHOCTEH; OTOOpakaTh B peun
(onmcanue, OOBACHEHHE) COJIEPYKAHNE COBEPINACMBIX JEHCTBUH, Kak B (hopMe IPOMKON COIMAIM3MPOBAHHOW pedH, Tak U B (opMe BHYTPEHHEH
peuu;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, UCTIONbB3YSl CPEJICTBA YCTHOW M NMHUCHbMEHHOW KOMMYHHKAIUM MPU paboTe ¢ TeKcTaMH ydeOHUKa U
JOTIOJTHUTEIBHOM JINTEpaTypOi, CIIPAaBOYHBIMH TaOINIIaMH, IPOSIBISITh TOTOBHOCTH K YBaXXCHUIO HHOW TOYKH 3pEHHUS NPU 00CYKICHUN
pe3yabTaTOB BBIIOJIHEHHOW pabOTHI.

Ilpeomemmnoie pezynomamot
Obyuarowuiicss Hayuyumcsi:
— TIPUMEHSTH OCHOBHBIC METOJBI TIO3HAHMS: HAOJIOJCHNUE, U3MEPEHUE, SKCIICPUMEHT;
— OIIMCHIBaTh CBOMCTBAa TBEPIBIX, >KUIKUX, Ta3000pa3HBIX BELIECTB, BBIACIAS MX CYIIECTBEHHBIE MPHU3HAKY;
—  pacKphIBaTh CMBICI 3aKOHA COXPAHEHWsS MAacCChl BEIIECTB, aTOMHO-MOJIEKYIISIPHONH TEOPHH;



pazI4aTh XUMUYECKHe U PU3NIECKUE SIBJICHHS,

Ha3bIBATh MPU3HAKHU M YCIOBHS MPOTEKAHHUS XUMUYECKUX PEAKIIHIA;

coOJTF0O1aTh TpaBwIIa 0€30MacHON PadOTHI TPU IPOBECHHUH OIBITOB;

MOJIb30BaThCS 1a00PaTOPHBIM 000PYIOBAHUEM U TTOCYIO0H;

MoJIy4aTh, cOOMpaTh ra3000pa3HbIe BEIISCTBA U PACIIO3HABATh MX; XapaKTepU30BaTh (PU3HUYECKUE U XMMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAUHEHHH, POBOIUTH OIBITHI, ITOATBEPKAAIONINE XUMUISCKHE CBOMCTBA N3YUYCHHBIX KJIACCOB HEOPTaHNYECKHUX BEIIECTB;
PACKpBIBATh CMBICI MTOHSATHS «PacTBOP», BBIYUCIIATH MAaCCOBYIO JIOJIIO PAaCTBOPEHHOIO BEIIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C
OTpeAeEHHON MacCOBOM J10JIeH paCTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTHh (PM3UYECKUX CBOWCTB BEIIECTB OT THIA KPHCTAUTMYCCKOW PENIETKH, ONMPENCNATh BHUII XUMHUYECKOW CBS3U B
HCOPraHN4C€CKUX COCANHCHUAX,

pPacKpbIBaTh OCHOBHBIC MOJI0KEHHUS TCOPHUH IJICKTPOIUTHICCKON TUCCOIMAIINH, COCTABIIATh YPABHECHHS AJIEKTPOIUTHICCKON THCCOIUAITHI
KHUCJIOT, IIeJIOYei, CoJiel U peakinii HOHHOTO OOMeHa;

PaCKpbIBAaTh CYIIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKIIHfI, ONpeaAcCIATb OKUCIIUTEIb U BOCCTAHOBUTCIIb, COCTABJIATh YPABHCHUSA
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

Ha3bIBaTh q)aKTOpI)I, BJIMAONIUC HAa CKOPOCTH XUMHUYECKOH pCaKiuru;

XapaKTEPU30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHHEM M CBOMCTBAMU HEMETAILJIOB M METAJJIOB;

MIPOBOJMTD OIBITHI IO TIOTYYCHHIO M U3YYCHUIO XUMHYECKHX CBOWCTB Pa3JIMYHBIX BEIICCTB;

rpaMOTHO O0palaThCsi C BEIIECTBAMU B IMOBCEIHEBHON JKU3HH.

Obyuarowguiica noayuum 603MOMCHOCMb HAYUUMBCAS

BBIJIBUT'aTh U NPOBEPATH IKCIIEPUMEHTAIBHO TMIOTE3bl O XMMHYECKHX CBOMCTBAX BEIECTB HA OCHOBE MX COCTaBA M CTPOEHMS, X CIOCOOHOCTH
BCTYNaTh B XUMUYECKUE PEAKIUH, O XapaKTePe U NPOAYKTaX Pa3INYHbIX XUMUYECKUX PEaKIU;

XapaKTepU30BaTh BELIECTBA [10 COCTaBy, CTPOSHUIO U CBOMCTBAM, YCTaHABJIMBATH IPUUNHHO-CIIEICTBEHHBIE CBSA3H MEXY JTaHHBIMU
XapaKTEePUCTUKAMU BELIECTBA;

COCTABJISATh MOJIEKYJIIPHBIE M IIOJIHBIE MOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM MOHHBIM YPABHEHUSM;

IIPOTHO3MPOBAThH CIIOCOOHOCTbH BELIECTBA MPOSBIIATH OKUCIUTEIbHbBIE UM BOCCTAHOBUTEIBHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIICHUS
3JIEMEHTOB, BXOJSIIIUX B €r0 COCTAaB;

BBIJIBUTaTh U IPOBEPATH KCIIEPUMEHTAIBHO TUIIOTE3Bl O PE3Y/IbTaTaX BO3JEHCTBUS PA3INUHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKOM
peaxkuuy;

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHMS JUIsl SKOJIOTMYECKU IPaMOTHOIO MOBEJCHUS B OKpYXKaIOLIEH cpene;

UCIIOJIb30BaTh IPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHILIUH [IPY BBINOJIHEHHH IPOEKTOB U PEILIEHUH y4eOHO-UCCIIEA0BATEIbCKUX 3a/1a4 110
M3Y4YEHHUIO CBOHCTB, CIIOCOOOB MOJYyYECHHS M PACTIO3HABAHUSI BEIIECTB;

00BEKTUBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX M XUMUYECKUX MPOLIECCAX;

OCO3HABATh 3HAYEHHE TEOPETHYECKHX 3HAHMU IO XUMHHU JUI NIPAKTHYECKOM NEATEIBHOCTH YEJIOBEKA;

CO3/1aBaTh MOJICJIN M CXEMBI JUI PELIeHUs] y4eOHBIX U M03HABATEIbHbIX 3aJa4; IOHUMAaTh HEOOXOAUMOCTb COOJIIOICHUS IIPEATINCaHUH,

MpeJIaraéMbIX B MHCTPYKIIUSX 110 HCIIOJIb30BaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMUU U JIP.



DopMBbI KOHTPOJIS

Dopmuposanue HKT-komnemenmuocmu odyuarouuxcs

Y4eHHNK Hay4uuTCs:

- HCIIONIb30BaTh Pa3HbIe MPHEMbI MOUCKA WH(POPMALIMU Ha IEPCOHAIBHOM KOMITBIOTEPE B 00pa30BaTEIbHOM IMPOCTPAHCTBE C MCIIOIB30BaHUEM 000pYIOBAHUS
1 poBoit Taboparopuu;

- ICTIOJTb30BAaTh PA3JIMYHbIE CITOCOOBI XPAaHEHHSI H BU3YyaJIN3aluy HHPOPMAIIUH, B TOM YHCIie, B Tpadudeckoid hopme

DopmuposanuekomnemeHmHOCIU 6 001ACMU ONBIMHO-IKCREPUMEHMANLHOU U RPOEKMHOU 0eAmeibHOCU

YyeHuk HAy4YUTCA IJIAHUPOBATH U BBITIOJIHATDH yqe6Hoe HUCCICO0OBAaHUC U yqe6HbII>’I IPOCKT, UCIIOJIb3Ys 060pyn0BaHHe, MOJECINU, MCTOAbI, IPUCMBI, AACKBATHBIC
HCCIIeIyeMoit mpooieme.

VYyenuk MOJIYUYUT BO3MOXHOCTb HAYUYUTBCA CAMOCTOATCIIBHO 3aAyMbIBAThb, IJIAHWUPOBATH W BBLIIIOJIHATD yqeGHoe HCCIICAOBAHUC, y‘le6HBII>i n COHHaJII;HI;Iﬁ
IIPOCKT 110 eCTeCTBeHHOHay‘lHOﬁ HaIpaBJICHHOCTH.

Yuem pezynomamos eneypounoii deamenvnocmu

Dopmbl u nepuoOUdHOCmb KOHMPOJIs

Bxoonou konmpone TpoBOAUTCS B Hayase y4eOHOro rojia i IpOBepKU HAYaJIbHBIX3HAHUN U YMEHUH 00yJarouxcs.

Texywuii KoHmpo.ib MPOBOAUTCS HA KAXKIOM 3aHATHHU B (hOpMe MeaarornyecKoroHa0 o 1eHusl.

Tecmosbiti KoHmpOIbL OCYHIECTBIIAETCS M0 OKOHYAHUN U3YyUYEHUS KaXKJI0T0 pa3zena.

Ipomesicymounas ammecmayusi NIPOBOAUTCS B KOHIE y4eOHOTrO roja B pOpMe 3alIUThl MPOEKTA,MO3BOJISIET MPOBECTH aHAIN3 PE3YJIbTATUBHOCTH OCBOCHHUS
00y4aroIMMHCS OCHOB OTIBITHO-9KCIIEPUMEHTAILHON U IIPOEKTHOM I€ATEIbHOCTH JJAHHOTO Kypca BHEYPOUHOH IESATEIbHOCTH « DKCIIEPUMEHTAIbHAS XUMUSI.

Kpumepuu ouenxu pe3yiomamos 0c60eHUs NPopamMMmol Kypca

PaGora oOyuarommxcs OIICHMBAETCA IO TPEXYPOBHEBOW IIKaje, MPEAroyiararolieiHaIndue CIEAYIONUX YPOBHEH OCBOEHHS MPOTPAMMHOIO MaTepuaa:
BBICOKUH, CPEAHUMN, HUZKHI.

Bbicokmii ypoBeHb: OOy4YaIOUIHMICS JIEMOHCTPUPYET BBICOKYKO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B OOpA30BATENILHOW JCSTEIBHOCTH, MPOSBISET
WHHIIMATHBY, HE TPOITYCKAeT 3aHATHs 0e3 YBaXKUTEIBbHOW NPHYUHBI, JIEMOHCTPUPYET BBICOKHH YPOBEHb 3HAHUH M KOMIIETCHILIMH, BIIaZic€T HAa BBICOKOM
TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJI€ U3yUYCHHUS IPOTPAMMBbl YMEHUSIMH U HABBIKAMU,

Cpennuii ypoBeHb. OOyYarOIIMHACS JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHON JEATCIBLHOCTH, MPOSBIISIECT XOPOIIHIA
YPOBCHb 3HAHHWI U KOMIIETCHIINH; HHUIIUATUBBI HE TIPOSIBIISICT, HO CIIOCOOEH MOIICPKUBATH HHUIIMATOPA B MPEIJIAracMoM T0JIe ACSTEIbHOCTH, B JOCTATOYHOMN
CTETICHH BJIAJICET MOJYyYaeMbIMU B X0/I€ M3Y4YCHUS MPOTrPaMMBbl YMEHHUSIMUA U HABBIKAMH;

Hu3skwmii ypoBeHb: 00ydaroNIHiics IEMOHCTPUPYET HEJOCTATOUHYIO OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00Pa30BaTENIbHOMN JCSTEIBHOCTH, MOCEHIAeT
3aHATHS OT CIy4Yasi K CIIy4alo, MOKa3bIBaeT yJOBICTBOPUTENILHBI YPOBEHb 3HAHUN U KOMIETEHIIHIA, B II€JIOM CJIa00 BIIAJICET MOITY4aeMbIMU B XOJI€ U3yUCHHS
POTrPaMMbl YMEHUSIMH U HABBIKAMH.

@opMbl pe3yJIbTATOB OCBOEHHUS MPOTrPaMMbI BHEYPOUHOH 1eATeTbHOCTH:

1. OT™MeTKa ypOBHS TOCTIKEHUI 00YJarOIIErocs B JINCTE MearornIecKOro HaOIII0ICHNUS;

2. 3amucHu B )KypHaJle y4€Ta O pe3yJbTaTUBHOCTH YYaCTHUs OOYYaAIONIMXCSI B MEPOTIPUSITUSAX PAa3HOTO BHJIA M YPOBHS (IMTUIOM, TPamMoTa, OJIaroIlapHoCTb,

Jpyroe);
3. 3amucu B )xypHaJie y4éTa 00 y4acTUH B BBIC3IHBIX MEPOTIPHUSITUSX.



3. KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
BHEYPOYHOI1 1eATEJIbHOCTH «Y IMBUTEIbHAST XUMUSD)-
8ki1acc(68 yacoB)

€ YKa3aHHeM UCIO0JIb30BaHus 000pyaoBanns ungposoii jadbopaTopun

«Touka pocra»

No Tema 3ansaTus IInanupyemsie pe3ybTaThbl Koa-Bo Jara HUcnonb3zoBanue
n/n Ipeavernsie YY I JInunoctueie YY ]I MeranpeaMeTHbIe 1acos obopyaoBaHust

YV «Touxa pocra»
Pa3gen 1. OcHOBBIIKCIIEPUMEHTAJIBHON XUMUH(22 )

1. | Beoonsiit uncmpyxkmasic no Th Jatb TIOHATHE o | 1.MoTuBanus HayueHUs K. YY. 1 TexHuka
XuMHs — HayKa SKCIIEpUMEHTAJIbHAsL. mpeaMere XMMUH. | TIPEIMETY XUMHUS 1.Pa3pemienne 0e30MacHOCTH B
P CcopmupoBats 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTA KabWHeTe XUMHHU
JHemoncmpayuonnslit IKcnepumenm NepBOHAYaJIbHbIC TOpPAOCTH 3a POCCUICKYIO0  2.YrpaBieHUe ueHtpa «Touka
Ne 1, Npe/ICTaBICHUS: XUMHUYECKYIO HAYKYy MOBEJICHUEM MTapTHEpa Pocrtay.
O3nakomnenue ¢  Jabopamopuvim | a) O BEUIECTBE, a Takxke o | 3.HpaBcTBeHHO- ILYVY]. 3HaKOMCTBO C
obopyoosanuem; npuémvl 0e30naAcHOll | TPOCTBIX M CJHOXKHBIX | 3THYECKOE OLIEHUBAHHE 1. ®opmupoBaHue 000pyZOBaHHEM.
pabomuwl ¢ HUM. BELIECTBAX; [I03HABATEJILHON LIEIH

0) Hauath (opMHPOBATH o  CuMBOJEI
YMEHHE XapaKTepH30BaTh XUMHUUYECKHX
BEIIIECTBA, UCIIONB3YS IS JJIEMEHTOB
9TOr0 WX (UIUIECKUE o  Xumudueckue
CBOICTBA. (hopMyITBI
TepmuHbI
AHanmm3 u
CHHTE3
P.YVA.
1.llenenonaranue u
IUIAHUPOBAHHE.

2. | Hpakmuueckasn paboma Ne 1 VMeHue nos1b30BaThCs Haruuk
«llpasuna mexnuxku 6e3onacnocmu npu Har“%eBaTenLHHMH TeMITepaTyphl
pabome ¢ nabopamopuvim npubopaMu .
obopyoosanuem.Uzyuenue cmpoenusn (Tepmonapui),
LAMenI CIIUPTOBKA

3. | Meroapl MO3HAHUS B XUMHUH. DKCIIEPH- Ucnonp3oBanue aiis 1.MoTuBamnus Hay4eHUs K. YY . 1 Jaruuk
MEHTaJIbHbIE OCHOBBI XUMHUH MO3HAHHUS OKPYKAIOIIEro | MPEeaMEeTy XUMHUS 1.Pa3pemenue TeMITEpaTyphbI
JladopaTopHplii oneiT Nel. MUpa pa3iIu4HbIX 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTA (TepmonapHslit),
PaccMoOTpeHMe BellecTB ¢ PasJH4YHbLIME | METOJI0B (HabMIoeHuE, TOPJIOCTH 32 POCCHHCKYIO  2.YTIpaBlieHHe CIIUPTOBKA

¢u3nYecKNMHU CBOCTBAMU
(Menb, xene30, HMHK, cepa, BOJAA,
XJIOPHU HATPUS

W3MEPEHUE, OIIBIT,
IKCTIEPUMEHT,
MOJICTTUPOBAHUE H . )

XUMHYECKYIO HAYKY
3.HpaBcTBeHHoO-
9THYECKOE OLICHUBAHHUE

MOBE/ICHUEM NapTHEpa
ILYVY/.
1.®opmupoBanue




TP

Jlabopamopuwiit onvim Ne 2 «/lo kakoii
memMnepamypvl MOMCHO HaAZpemy Geuje-
cmeo?»

Cdopmuposathb
MepBOHAYAIILHBIC
MPEACTABICHHUS: O
MEeTOoJaxX HaOIoAcHUuE U
IKCIICPUMECHT

[I03HABAaTEIbLHON LIEJIH
e AHamm3 u
CHHTE3
P.YV/].
1.Ilenenonaranue u
IUTAHUPOBAHKE.

MeTobI MO3HAHUS B XUMHUH.
OKcIepUMEeHTaIIFHBIE OCHOBBI XUMHUH
TP

J1a0opaTopHplii oneir Ne3.
M3yuyeHune cBONCTB BeleCTB:
HAarpeBaHHe BOJbI, HATPeBaHHEe OKCHAA
kpemuus (1V).

Jlabopamopnuiit oneim Ne 4.
«H3mepenue memnepamypot KuneHus
600bL C NOMOULBIO OAMUUKA
memnepamypuvt U mepmomempa

JlaTamk
TEeMIIEPaTypbl
IUIATUHOBBIH,
TEPMOMETD,
3JIEKTpUYEcKas
IUIMTKA

MeTo/bI TO3HAHUS B XUMUH.
OKcnepuMeHTaIbHbIE OCHOBBI XUMHHU
TP

Jabopamopnutii onvim Ne 5.
«Onpeodenenue memnepamyput
nAaenenus U KpUCMAaInu3ayuu
Memannay

Jatunk
TeMITEpaTyphI
(TepmorapHbIii)

IlepBoHauanbHbIE XUMUYECKUE TIOHSATHSI.
Yucrele BELIECTBA U CMECH

Jadopamoproui onvim N 6.
Hccneooeanue duzuueckux u
XUMUYECKUX  CBOUICME  RPUPOOHbBIX
eeujecme (U36eCMHAKOE).

[To3HakoMuTh yu-c4 ¢
11a00paTOPHBIM
obopynoBaHueM,
preMaMu OOpaIeHus C
HUM.

Paccmorpets npaBuia
TEXHUKHU 0€30MaCHOCTH B
KaOMHETEe XIUMHHU

1.®opmupoBanue
HHTEpeca K HOBOMY
TpeaMeTy.

K.YVYI.

1. ITnanupoBanue
MIPAaKTHYECKOH pabOTHI
TI0 TIpeIMETY
2.YupaBieHue
TIOBE/ICHIEM
mapTHepa.

ILYVYA.

1. ®opmupOBaHHE
1103HABaTENbHOM LIETIU
e Tepmunsl
e Anamu3 u

PeakTuBbl 1
XAMHUYECKOE
obopynoBanue

CHHTE3
P.YVY].
1.Ilenenonaranue u
IJIAaHUPOBAHUE.
Uucteie BeniecTBa U cMecH. CiocoObl HUcnons3oBanue st ®opmupoanue unrepeca K.YV, PeaxTuBbl 1
paseseHus CMeCei: AeHCTBIE MATHUTOM, | TMO3HAHHUS OKPYXKAKOWIETO | K HOBOMY HPEIMETY dopMupoBaHue XMMHUYECKOE
OTCTauBaHUE, d)HHLTpOBaHPIe y MHpa pa3InIHbIX yMeHus pa6OTaTb B O60pyL[OBaHI/Ie

BBIIIAPHUBAHUE, KPUCTAILIH3ALINS,
JHUCTHIUTALYSA.

P

Jlabopamopnutii onvim Ne 7. Pazdenenue

METOJIOB (HaOIIOICHHE,
H3MEPEHHE, OTIBIT,
JKCIICPUMEHT,
MOJICIIUPOBAHKE U JIP.)

rmapax, OTBe4aTh Ha
BOTIPOCHI YUUTE,
YMEHHUE UCIOJIb30BATh
XUMHYCCKHUH A3bIK
ILYVYA.




cMecu JHeele3HbIX ORUIOK U cepbl ¢
ROMOWBIO MAZHUMA.
[labopamopneiii onvim Ne8.
Ilpuzomoenenue u pazdenenue cmecu
Jicenesa u cepul, pazoeneHue cmecu
Hegpmu u 600wl (pacmumenvrozo macia

dopmupoBaHue
yMeHUs HaOII01aTh,
JIeNIaTh BHIBOIBI IPH
NIPOBEJICHUH OTIBITOB,
yMeHUst paboTath ¢
KHUTON

U 6000b1). P.YVI.
1.Ilenenonaranue u
IUIAaHUPOBAHUE.

8. | Ilpakmuueckas paboma Ne 2. Hcnons3oBanue ®opmuposanue uatepeca K.YV, PeaktuBbl u
Osnaoenue HagvlKamu pazoeneHus MPaKTUIECKUX H K HOBOMY TIpEIMETY DopmupoBaHue XAMU9eCcKoe
O0OHOPOOHBIX U HEOOHOPOOHBIX cMmecell: J1ab0paTOpHBIX PadoT, yMeHus paboraTh B o0opynoBaHue
omcmaueanue, punvmposanue, HECIIOKHBIX mapax.
evlnapueanue, KpUCMAaiIIu3ayus, SKCHEPUMEHTOB JJIs ILYYA.
oucmunnayua (nepezoHka). JIOKa3aTeNnbCTBa ®dopmupOBaHHE
TP BBIJIBUT'aEMBIX yMeHHusT  HabOI0aTh,

MPENOI0KEHHH]; JIeTIaTh BBIBOJIBI MIPU

OTIMICaHHE PE3yITHTATOB NPOBEACHHUHU OIBITOB.

9THX paboT P.YYA.
YMeHue
XapaKTepU30BaTh
CYIIHOCTb  TIOHITHH
YHCTHIC BEIIECTBA U
CMECH H  CIIOCOOBI
paszneneHus cMecei

9. dusnyeckue U XUMHYECKHUE SIBJICHUS. [To3HakOMHUTBCS € 1.MoTuBanus Hay4eHHUs K.YY/. PeakTuBbl 1
P BOKHEHIIIMU XHM. MPEAMETY XUMUSI 1. Paspemenue XHMHUUYECKOE
Jemoncmpayuonunslit Ikcnepumenm Ne MTOHSTUSMH: 2.Pa3BuBaTh 4yBCTBO KOH(IIUKTA obopynosanmue,/la
2. «Bvloenenue u noznowjenue menia — | pusMIeCKUe U FOPAOCTH 3a poccuiickylo  2.YTpaBiieHue TYHK TeMIepa-
RPU3HAK XUMUYECKOU PeaKyuu XUMHYECKHE SBICHU, XUMHYECKYIO HAYKY TIOBEICHUEM TypbI

7 9. XUMUYECKas peaKIusl, 3.HpascTBeHHoO- rmapTHepa. IIJIATUHOBBIN
Ilpumepol puzuueckux senenuit: YMEHHE OTINYaTh 3TUYECKOE OILICHUBAHUE ILYYI.
ceubanue CmeKkaIAHHOI mpyoKu, XUMUYECKHE PEaKIIUU OT 1.®opmupoBaHue
Kunauyenue 600bl, naasnenue napaguna. | HU3NUECKUX SIBICHUN NO3HABATENLHOM 11eH
010 e Xumuyeckue
Ilpumepvl xumuyeckux aenenui: (hopmybt
20peHue opesecunol, 63aumooelicmaeue e  TepmuHsI
Mpamopa c coONAHOU KUCTIOMOu. P.YV .
1.Ilenenonaranue u
IUIAHUPOBAHUE.

10. | ATomMBl W MOJIEKyJbI, HOHBI. BemecTBa | YMeHue 1.MoTuBanus Hay4eHUst K.YVI. JlaTumk Temrepa-
MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO | XapaKTepU30BaTh MpeaIMETY XUMHUSL. 1.Pa3pemenne TYpBI TUTATHHO-
cTpoeHus. Kpucramumieckue pemeTKH. KPUCTAJLTHYCCKUEC 2.Pa3BuBath 4yBCTBO KOH(IIUKTA BBIif, TATYHK TEM-
TP /lemoncmpayuonnstii onvim Ne 3. PELIETKH. rOpAOCTH 32 2.Ymupapnenue HepaTrypbITEpMO-
«Temnepamypa nnaenenus geujecmae ¢ pOCCUIICKYIO.XUMUYECKY  IIOBEIECHUEM TAPHBIN
DPAa3HbIMU MUNAMU KPUCMATIUYECKUX 10 HAYKy HnapTHEpa.
pewémor» 3.HpaBcTBeHHO- ILYVYI.

OTUYCCKOC OLICHUBAHUC.

1.dopmupoBanue




MMO3HABATEIbHON IICIIH.
CuUMBOJIBI
XAMUYECKUX
3JIEMEHTOB.
XHUMHUYeCcKre
(bopMymbr

TepmuHBIL.

P.YVI.
1.CamocTOsATENBHO
aJIeKBaTHO OIICHHBATh
TIPaBUIBHOCTH
BBINIOJIHEHUS IEHCTBYS
1 BHOCHUTD
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIOJIHEHUE KaK II0
XOJy €ro peaau3alu,
TaK U B KOHIIE

JIEUCTBHUS.

11. | IIpoctsie Hu CJIOKHBIC BEIleCTBA. | YMeHue 1.MoTuBamus Hay4eHUs K.YY/]. PeakTuBbl 1
XUMHAYECKUH  3MeMEHT.  XUMUYECKHH | XapaKTepu30BaTh TpeaMeETy XUMHUS 1.ApryMeHTHpOBaTh XUMHYECKOE
3Hak. IIpocTele BemiecTBa: MeTalwibl M | BakHeimue xumudeckue | 2.Pa3BuBaTh 4yBCTBO CBOIO IMO3ULIHIO U obopynoBaHue
HEMETaILIbI. TOHATHS : XUMITISCKUI TOPJOCTH 32 POCCHUCKYI0O  KOOPAMHHPOBATH €€ C

3JIEMEHT, KJIacCU(PUKAIMS | XUMHYECKYIO HAYKY MO3HUIUSIMU ITAPTHEPOB

P BEIIeCTB (Ha MPOCTHIC U 3.HpaBcTBeHHo- B COTPYAHHUYECTBE MPH

Jlabopamopnuwiit onvim Nel 1. CJIOKHBIE BEIIECTBA). 3TUYECKOE OLIEHUBAHUE BbIpaboTKe 00111eT0

3nakomcmeo ¢ obpasyamu npocmulx peleHus B

eeujecme: Memasnoe U Hememasnos. COBMECTHOH

Onucanue ceéoucme. JACATCIIBHOCTH.
ILYYA.

Ja6opaTopHElii onpiT Ne12. 1.Ymenne

HN3yuenue o0pa3noB MeTALIOB U OpHUCHTHPOBATECA Ha

HeMeTaJLI0B (cephbl, JKejiesa, pastoobpasie

AJTIOMHMHUS, TPauUTa, MEAH H AP.). criocoboB permerys
3a1a4
2.YcraHaBiIMBaTh
NIPUYMHHO-
CJIC/ICTBEHHBIE CBSI3H.
P.YVA.
1.Ilenenonaranue u
TUTAHUPOBAHHE.

12. | CnoXHbIE BEIIECTBA UX COCTAB U VYMmenue 1.MoTuBanus Hay4YeHus K.YVYI. PeakTuBbl u
CBOJCTBa. XapaKTepU30BaTh MPEIMETY XUMHS 1. Pazpemenue XHUMUYECKOE
TP BakHelmue xumudeckne | 2.HpaBcTBeHHO- KOH(IIMKTA obopynoBaHue
Jlabopamopnutit onvim Ne 13. HOHSATHS: 3TUYECKOE OLIEHUBAHUE. 2.YupasneHue ITpubop mns
3HaKomMcmeo ¢ 00pazyamu coHCHbIX XUMHUYECKUHU DIIEMEHT, MOBEJCHUEM MapTHEPA OTIBITOB C
éeuyecme, MUHepaiL06 u 20pHblx nopod. | TPOCTOE U CIIOKHOE ILYYA. 3JIEKTPHYCSCKIM
Onucanue ceoiicme. BEIIIECTBO. 1.®opmupoBanue TOKOM

YMenue [I03HABATEJILHOM LIEJIH:

Hemoncmpayuonnslit Ikcnepumenm Ne

XapaKkTepu30BaTh

CHMBOJIBI




4. «Pa3znoscenue 6006l 31eKMPUYECKUM
moKom»

JladoparopHelii onpir Nel4.
HcnpiTaHne TBEPAOCTH BEIIECTB €
noMonIbI0 koJutekuu «llkama
TBEPAOCTHY.

OCHOBHBIC 3aKOHBI
XUMHUH:. 3aKOH
IMOCTOAHCTBA COCTaBa
BCIICCTB.

XUMAYECKHUX
3JIEMEHTOB;
XUMAYECKHE
bopmyIb;
TEPMUHBIL.

P.VV].

1.Ilenenonaranue u

TUITAHUPOBaHUE
13. | ®opmysbr CJIOKHBIX BEILECTB. | YMEHUE 1.MoTuBamus Hay4YeHus K.YYI. PeaktuBsl u
KavecTBeHHBIII ¥ KOJIMYECTBEHHBIH | XapaKTEepHU30BATh MPEIMETY XUMHUS 1.Pa3pemenue XUMHYECKOE
COCTaB BeleCTBA. MOHATHS 00 2.HpaBcTBeHHO- KOH(IHMKTa obopynoBaHue,
TP OTHOCHTEJILHOW aTOMHOM | STHYECKOE OLICHUBAHUE. 2.YpaBieHue JJIEKTPOHHBIE
Jemoncmpayuonnwtii 3xcnepumenm Ne | ¥ MOJIEKYIIPHOM Maccax. MOBE/ICHUEM ITapTHEpa BECHI
5. «Paznoscenue 0CHOGHOZ0 YMeHue paccUUTBIBATH ILYVY .
kapoonama medu (11) (manaxuma)» OTHOCHUTEJIbHYIO L CDOPMHPOBaHICIe
MOJICKYJIIPHYIO Maccy. MTO3HABATEILHOM IIeITH
e  CumBobI
XUMUYECKHUX
AIIEMEHTOB
e XuMmu4ecKkue
bopmybl
P.YVYI.
1.Ilenenonaranue u
IUTAHUPOBAHHE
14. | ®opmysbr CITOKHBIX BEIIECTB. | YMEHUE BBIUUCIIATH: 1.MoTuBamus Hay4YeHuUs K.YY/].
KauecTBeHHbIli M KOJINYECTBEHHBIH | MacCOBYIO JIOJIIO MPEeIMETY XUMHS 1.Pa3pemenne
COCTaB BEIECTBA. XUMHUYECKOTO AJIEMEHTa 2.HpagctBeHHo- KOH(ITHKTA
1o Gopmysie coeiMHeHNsT | ITHYECKOE OL[CHUBaHNE 2.YupaBieHue
Onpenencaue MOBE/ICHHEM NIapTHEpa
aJIeKBaTHBIX CIIOCOO0B ILYVYA.
penieHus yaeOHoMH 1. ®opmupoBaHue
3aJja9d Ha OCHOBE MMO3HABATEILHOM IIeTTH
3aJJaHHBIX aJTOPUTMOB e  CumBOIBI
XUMHUYIECKHX
3JIEMEHTOB
e  Xumuueckue
bopmyIIbl
e  TepMuHsl
P.YVI.
1.Ilenenonaranue u
TUIAHUPOBaHUE
15. | ®opmynsl cnoxkHbIX BemiecTB. Ha3Banusi | YMeHHe olpeneniTh 1.MotuBanus Hay4eHus K.YY/A. PeakTuBsl
CJIOXKHBIX BEUICCTB. PeakTHUBBI. DTUKCTKH. | BAJCHTHOCTb U 3HA4YEHUE | NMPEAMETY XUMHUS 1.Pa3pemenue XHMHYECKOE
TP BaJICHTHOCTH HEKOTOPHIX | 2.Pa3BuBath 4yBCTBO KOH(IUKTa obopynoBaHue
XUMHYECKHX DJIEMEHTOB; | TOPAOCTH 3a pOCCuiickylo  2.YmpaBieHue
Ha3bIBaTh OWHAPHBIC XMMHUUYECKYIO HAyKy MTOBEJICHUEM
COEJIUHEHUS. 3.HpascTBeHHO- rapTHepa.
3THYECKOE OICHUBAHHE ILYVY.
YMeHue onpenensTs




aJIeKBaTHBIE CIIOCOOBI
peneHnus yaeOHoMu
3a7a4M Ha OCHOBE
3aJaHHBIX
AJITOPUTMOB.

P.YV/].
1.Ilenenonaranue u
TUTAHUPOBAHHE

16.

I'pynmbl XxpaHeHHs peaKTHBOB. Y CIIOBUS
XpaHEHHS U UCTIOIb30BaHMUA.
TP

YMeHne cocTaBIIsITh
(hopMyIBI OMHAPHBIX
COEIMHEHHUI 110
HW3BECTHOH BaJICHTHOCTH
DJIEMEHTOB.

YMeHue BeIcTpanBaTh
COOCTBEHHOE IIEJIOCTHOE
MHPOBO33PEHHE:!
0CO3HABAaTh MOTPEOHOCTH
1 TOTOBHOCTBK
caM000pa30BaHUIO.

K.YYI.

Ymenue
CaMOCTOSITEIILHO
OpTaHHU30BHIBATH
yueOHOe
B3aUMOJICIICTBUE B
rpymrme.

ILYYA.

YMeHue
npeoOpa3oBLIBATh
HHPOPMALIHIO 3
OJTHOTO BUZA B
JPYTrOH.

P.YVYI.

YMeHHe  cOCTaBIsTh
TUIaH permeHus
TPOOIIEMEI.

PeakTuBEI B
XUMHYECKOE
obopynoBaHue

17.

3aKOH COXpaHEHHUS] MACChl BEIECTB.

TP

Jlemoncmpayuonnotii skcnepumenm Ne
6.«3aKoOH cOXpanenus Maccol 6euLect e

YMmenue
XapaKTepu30BaTh
OCHOBHBIE 3aKOHBI
XAMUU:

COXpaHCHHUS MaCCHI
BEILIECTB;

IIOHUMATH €TI0 CyI_IIHOCTI:-
¥ 3HAUYEHHUE

Pa3BuBath uyBCTBO
TOPJOCTH 338 POCCHUHCKYIO
XMMHYECKYIO HAyKy

K.YYI.

YMmenue
CaMOCTOSITEIILHO
OpTaHH30BHIBATH
yuebHoe
B3aUMOJEHCTBUE B
rpyImme.

ILYVY].

Ymenue
IpeoOpa3oBHIBATH
HHPOPMALIHIO u3
OJTHOTO BUA B
JpYTOH.

P.YVY].

‘YMeHue cocTaBiIsTh
IUIaH PELICHUs
MPOOIIEMEL.

Becsl anexkTpon-
HBIC

18.

XuMHu4yeckue npeBpameHus. XuMUUecKue
peakuuu.

TP

JlaboparopHelii onbir NelS.

IIpu3Haku NpPOTeKAHUS XUMHYECKUX
peaxkumii: HarpeBaHue MeHO
NMPOBOJIOKH; B3aUMO/IeliCTBIE PACTBO-

VYMmenue
XapaKTepU30BaTh
OCHOBHBIE TIOJIOKEHHUS
ATOMHO-MOJIEKYJISIPHOTO
yYeHUsI, IOHUMATh €ro
3HAYEHUE

Ymenue chopMUpOBaTh y
yqanmxces yaeoHo-
TI03HABATEIbHBIN HHTEPEC
K HOBOMY y4eOHOMY
MaTrepuany U crocodam
pelIeHust HOBOM YacTHOU
3a1aun

K.YVYI.

1. YMenue
(dopMyarpoBaTh
COOCTBEHHOE MHEHHE
U TO3UILINIO;
2.YMeHHe yIUThIBaTh
pa3HbIe MHEHHUS 1
HUHTEPECH U

PeakTuBEl B
XAMHYECKOE
obopymoBaHue




POB €IKOro HaTpa W XJIOpHIAa MeJH;
B3aMMOJIeliCTBHE PACTBOPOB YKCYCHOM
KHCJI0THI M THAPOKAPOOHATA HATPHSI.

000CHOBEIBATH
COOCTBEHHYO
[TO3HILIMIO.

ILYVY].

1. Ymenue
HCIIOB30BAaTh
3HAKOBO-
CHMBOJINYECKHE
CpeJICTBa, B TOM YHCIIE
MOJENH U CXEMBI IS
pelieHus 3a1ad;
P.YV/].

1.Ymenue
CaMOCTOSTENBHO
aJleKBAaTHO OLICHUBATh
MPaBHILHOCTh
BBIIIOJIHEHUS JEHACTBHS
U BHOCUTH
HEOOXOJUMEIE
KOPPEKTUBEI B
HCIIOJIHEHUE KaK I10
XOJIy €ro peayiu3allii,
TaK ¥ B KOHILIE

JIEHCTBUSL.
19. | Xumnueckue ypaBHEHUS. YMEHHUE COCTaBIAITh 1. Ymenue K.YVYI.
BrInonHeHne TpEHNPOBOYHBIX YpaBHEHHSI XHM. OPHEHTHPOBATHCS Ha 1. Ymenue:

YIPaKHEHUH TI0 COCTaBIICHUIO
YpaBHEHUI XUMHUYECKUX PEAKLUI

peakuui.

NOHMMAaHHe IPUYUH
ycrexa B yueOHOM
JeATeIbHOCTH

* CTPOUTH MOHSATHEIE
JUTS TapTHEpa
BBICKA3bIBAHHA,
y‘II/ITbIBaIOH_[I/Ie, qTO
napTHep 3HACT U
BUJIUT, & YTO HET;

* 3a/1aBaTh BOIPOCHI;
* KOHTPOJIUPOBATH
JIeCTBUSI MapTHEpA.
ILYVY].

YmMenue:

* OCYILIECTBIIATH
aHaym3 0OBEKTOB C
BBIICJICHUEM
CyH_IeCTBeHHBIX nu
HCCYHIGCTBGHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATh
CHHTE3 KaK
COCTaBJICHHUE LIEJIOTO
M3 YacTEH.

P.YV]I.

YMmenus:
1.0cymecTBIATh




HTOTOBBIN B
MOIIAroBBIil KOHTPOJIh
10 pe3yJIbTaTy,

2. AIeKBaTHO
BOCIIPHHHUMAThH OIICHKY
YUUTEIS;

3. Pasmnuate ciocod u
pe3ynbTatr AeUCTBUSA

20. | Twmel XUMUYECKUX PeaKIUI YMEHHE ompenenars | 1. YMmenue K.YYI. Peaktussl n
TP peareHTbl W NPOIYKTHI | OPUEHTUPOBATHCS HA Ymenue XHMHUYECKOE
Jabopamopneii oneun NeJ6. peakuuu; MIOHUMAHUE IPUYUH CaMOCTOSTEIIEHO obopynoBaHue
Tunw XUMUYECKUX peakyuii: | PacCTaBlsATh ycrexa B yaeOHOH OpPIraHU30BLIBAThH
paznoxncenue zudpoxcuoa meou (11); | xo3dpdunneHTH B JCSITeIBHOCTH yueOHOe
63aumodeiicmaue jycene3a ¢ pacmeopom | ypaBHEHUSX peakUil Ha B3aMO/ICICTBUE B
xnopuoa medu (1), e3aumodeiicmeue | OCHOBE 3aKOHA rpymrme.
okcuoa meou (II) ¢ pacmeopom conanoil | COXpaHEHUs MaCChI ILYVY .

Kuciomol. BEILECTB YMmenue
npeoOpa3oBLIBATh
HHPOPMALIHIO 3
OJIHOTO BUZA B
JpPYTOH.
P.YVYI.
YMeHHue cocTaBIIsATh
TUIAH PELIeHUs
TPOOIIEMEI.
21. | Ioxaroroska k 'NA, BITP 1.3akperurenue 3HaHuii u | 1. YMmeHue K.YYI.
pacyeTHbIX HAaBBIKOB y4- | OPHEHTHUPOBATHCS HA YMenue
csl. TTOHUMaHHEe TPUIUH CaMOCTOSTEIBHO
2. YMeHue pemarb ycnexa B ydeOHoU OpraHu30BBIBATH
THUIIOBBIE IPUMEPHI JeATeIbHOCTH yueOHOe
KOHTPOJIbHO- B3aUMOJEHCTBUE B
W3MEPHUTENIBHBIX rpymme
MaTepHajIoB ILYVY/.
Ymenue:

* OCYILIECTBIIATH
aHaJIn3 OOBEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIIECTBIIATh
CHHTE3 KaK
COCTAaBJIEHHUE IETI0TO
M3 YacTeH.

P.YVII.

YMmenus:
1.0OcymiecTBIATH
HTOTOBBIA U
TIOIIArOBbIA KOHTPOJIb
10 pe3ynbTary;




2. AleKBaTHO
BOCIIPHHHUMATbH OIICHKY
YUHUTETIS;

3. Pasmnuate ciocod u
pe3yJbpTaT AeUCTBUSA

22. | TecToBBIil KOHTPOJIb:«OCHOBBI YMenue oBiaageHUusS YMeHHe OIleHUTh CBOU K.YVII.
IKCIEPUMEHTAJIBHON XUMHUM. HaBbIKaMU KOHTPOJIA U y4eOHBIe JOCTIKCHHS Ymenue
OIICHKH CBOCH CaMOCTOSITENIEHO
JIeSTENIbHOCTH, YMEHUE OpraHU30BBIBATH
MIpEeBUIETH BO3MOKHBIE yaebHoe IeHiCTBHE.
MOCIIEICTBUS CBOUX ILYVY .
IEUCTBUMN YMeHne
npeoOpa3oBHIBATH
UH(DOpPMALIIO u3
OJHOTO BHIA B
JIpyToil.
P.YV.
YMeHue cocTaBIATh
TUTaH peleHus
poOIeMBI
23. Kucnopon. Peaxkuuu, ncnons3yemsie s | YMeHue Ywmenue chopmupoBate y K.YV, PeaxTuBsl 1
MOJIyYeHHUsI KUCTIOPO/ia B T1abopaTopuu XapaKTepU30BaTh ydanmxcs yueoHo- 1. Ymenue XUMHUYECKOE
TP KHCIIOPOJI KaK MTO3HABATENEHBIA HHTEpEC  (POPMYIHPOBATH obopynoBaHue
Jemoncmpavyuonnsiii sxcnepumenm Ne | XUMUYECKHUI 3JEMEHT U K HOBOMY Y4eOHOMY CcOOCTBEHHOE MHECHHE
7. «Hoﬂyqenue u coﬁupauue Kucﬂgpoda MMPOCTOC BCUICCTBO, Marepuaily u crocobam U IMO3UIIHIO,

6 nabopamopuu
U 3anONHERUe UM 2A30MEMPar

pacro3HaBaTh OMBITHBIM
MyTEM KHCIOPOJ
CoOmroieHue HopM
[IOBEJICHUS B
OKpYyarolieH cpeje,
MPaBUJI 3[0POBOTO
o0pasa )Ku3HU

pelleHns HOBOM YacTHOM

3aJa4u

2.YMeHHe yIUTHIBaTh
pa3HbIC MHEHUS U
HUHTEPECHI U
000CHOBBIBATH
COOCTBEHHYIO
MTO3HLIMIO.

ILYVY.

1. YMmenune
HCII0Ib30BATh
3HAKOBO-
CHMBOJINYECKHE
CpeICTBa, B TOM YHCIIC
MOJIEIH M CXEMBI ISt
peleHus 3a1a4;
P.YV.

1.Ymenue
CaMOCTOSITEIHHO
aJICKBaTHO OL[CHUBATE
MPaBUIBHOCTD
BBINOJIHEHUS IEHCTBUS
¥ BHOCUTD
HEOOXO0JUMEIE
KOPPEKTHBHI B




MCIIOJTHEHHE KaK I10
XOJy €r0 peain3aluy,
TaK ¥ B KOHIIE

24. | XuMHYECKHe CBOICTBA KUCIOPO/a. VYMeHnue o0bICHUTD Pa3BuBaTh 4yBCTBO K.YY/. PeakTuBbI 1
Oxcuasl. CYILIHOCTb KpyrOBOpOTa TOPJOCTH 3a POCCUMCKYI0 ~ YMeHHe XMMHYECKoe
TP KHCJIOPO/a B IIPUPOJIE, XUMHYECKYIO HAYKY CaMOCTOSITENILHO o6opynoBaHue
Jabopamopnuiit onvim Nel7. IIpUMEHEHHe Kucaopona; | dopMupoBaHuEe UHTEpeca OPTaHU30BBLIBATH
«l'openue cepuvt u pocghopa na eo3oyxe YMETB COCTABJISATH K IIpeIMETY yuebHoe
ue Kucﬂopode» YPpaBHEHUS XUMHUICCKUX B3aUMOJCHUCTBHUEC B
Jlabopamopnuiit onvim Nel8. peakmii, rpymre.

«I openue scenesa, medu, maznus nHa XapaKkTCpU3YIOUHX ILYYA.
6030yxe U 6 KUC10poden XMMHYECKHE CBOICTBA Ymenue
KHCJIOPOJ IpeoOpa3OBHIBATH
TaGopamopnsyii onsum Nel9. Hcnonb3oBanue UH(pOPMAITUIO u3
Pacemompenue 00pa3uo6 okcuoos HpaKTUIECKIX 1 OHHOFE) BAJIA B
(yenepooa (1V), éodopooa, ghocghopa, 11260paTopHLIX pador, ApYTOH.
HECIIOKHBIX dopmupoBaHue
Meou, Kanvuus, ycenezd, KpemHus).
9KCIEPUMEHTOB IS yMEHUS  HaOII0aTh,
JIOKa3aTenbCTBa JIeTIaTh BBIBOJIBI MIPU
BBIJIBUT'aEMBIX MPOBEICHUHU OTIBITOB.
MPEANOI0KEHNH;
OIMUCaHUEe PE3yJIbTATOB P.YV/.
9THX paboT YMeHue  cocTaBisiTh
TUIaH pereHus
POOJIEMBI
YmeHnue pacro3HaBaTh
OIIBITHBIM yTeM
KHCIJIOPOJI, OIHUCHIBAThH
XMUMHWYECKHE PEeaKIMy,
HaOoaeMble B X0Jie
SKCIEPUMEHTA.
25. | Ioaroroska k T'NA, BITP 1.3akperuienue 3HaHuii u | 1. YMmenue K.YYA.
pacyeTHBIX HABBIKOB y4d- | OPHEHTHUPOBATHCS Ha Ymenne
csl. TIOHUMaHHe IPUYUH CaMOCTOSTEITFHO
2. YMeHue penatsb ycriexa B yueOHOM OpraHU30BbIBAThH
TUTIOBBIE TIPUMEPHI JESITeAbHOCTU yueOHOe
KOHTPOJIBHO- B3aMMOJICHCTBHE B
N3MEPUTEITBHBIX rpymmie
MaTepuasoB ILYY.
YMeHue:

* OCYLUIECTBIIATh
aHaJm3 OOBEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIATh
CHHTE3 KaK
COCTaBJICHHUE LIEJIOTO




W3 YacTeH.

P.YVI.

VYMmeHus:
1.0OcymiecTBasTh
HUTOTOBBLIN U
MOIArOBBIN KOHTPOJIb
0 pe3yNbTary;

2. AIeKBaTHO
BOCTIPHHAMATH OIICHKY
YUHUTETIS;

3. Pasmnuate ciocod u
pe3ynbTatr AeUCTBUSA

26.

Bo3nyx u ero cocras.
P

Hemoncmpayuonnuiii 3xcnepumenm Ne
8. «Onpeoenenue cocmasa 6030yxa»

VYMeHue
XapaKTepU30BaTh COCTaB
BO3yXa

[IpuBenenne mpuMepoB,
mo00p apryMEHTOB,
(hopMmymHpoBaHuE
BBIBOJIOB.

YMeHue o1leHUBaTh CBOIO
EITENLHOCTD U
MTOCTYTIKH APYTUX JIFOIEH
C TOYKH 3pCHUSA
COXpaHCHHS
OKpY>Karomien cpeabl

K.YY/.

1. YMmenue:

* CTPOUTD MOHSATHBIC
JUTS TapTHEpa
BBICKA3LIBAHHSI,
YYUTHIBAIOIIHE, 9TO
MapTHep 3HACT U
BHJIUT, a YTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJHUPOBATH
JIeCTBUS MapTHEpA.
LYV,

YmMmenue:

* OCYILIECTBJIATh
aHaJIn3 OOBEKTOB C
BBIJIEJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATh
CHHTE3 KaK
COCTaBJIEHUE LIEJIOTO
M3 YacTeH.

P.YV.

YMmenus:
1.0cyuiecTBisATh
HTOTOBBIA U
MTOIArOBBIN KOHTPOITh
0 Pe3yJIbTaTy;

2. AleKBaTHO
BOCIIPHHHUMATH OIICHKY
VUHTETIS;

3. Pasimuuares ciocod u
pe3ynbTat NeiCTBHS

[MTpubop s
OIpeIeNICHUS
COCTaBa BO31yXa

27.

Bopopoa. [lonyyenue Bogopoaa. Mepst
0€30TMacHOCTH MPH paboTe ¢ BOJAOPOIOM.
IIposepka Ha uncrory. ['pemyunii ras.

TP

YMenne
XapaKTepU30BaTh
BOZIOPOJT Kak
XHUMHYCCKHAH SJIEMEHT B

YMenue chpopMupoBaTth
YCTOWYMBBINA yueOHO-
TI03HABATEIbHBIN HHTEPEC
K HOBBIM OOILIMM

K.YVY/.
YMenune
CaMOCTOSITEJILHO
OpTaHU30BHIBAThH

PeakTuBEI B
XAMHYECKOE
obopymoBaHue




Hemoncmpayuonnstit 3kcnepumenm Ne
9. «llonyuenue u cooupanue 6000opooa
6 nabopamopuu. Onvim Kasenouwa»

MIPOCTOE BEIIECTBO,
pacro3HaBaTh OMBITHBIM
ITyTeM BOAOPOT

criocobaM penieHus 3a1ad

yueOHOoe
B3aUMO/ICHICTBUE B
Tpy1Ie.

IL.YVYA.

YMmeHue
peoOpa3oBEIBATH
nndopmanuio u3
OJTHOTO BUJA B
JIpyTOM.

P.YVYA.

‘YMeHue cocTaBIsATh
TUTaH pelIeHus

pOoOIEeMBI.

28. | Xumuueckue CBOMCTBA BOZOPOJA. | YMEHUE COCTaBIATh PasButue BHyTpeHHEH K.YYI. PeaxTussl 1
[Ipumenenue. YpaBHEHHUS PEAKIUH, MO3UIIMU IIKOJILHUKA Ha 1. Ymennue: XHUMHAYECKOE
Jemoncmpauuonnstii Ikcnepumenm MNe | XapakTepH3yrOLIHUX YPOBHE TOJIOKHUTEIBHOTO  * CTPOUTH IIOHATHBIE obopyoBaHue
10. «llonyuenue 600opoda peaxyueii | XAMUYECKHE CBOKCTBA OTHOIIICHHUS K IIIKOJIE, JUIA IapTHepa
AIOMUHUS CO CMECHIO cyﬂbd)ama Mmeou | BOJOPOJa, HA3bIBATh TIOHUMAaHUA BBICKAa3bIBaHUS,

U X10puoa Hampua» MPOAYKTHI pEaKIIUU HEOOXOIUMOCTH YUCHUS YYUTBIBAIOIINE, YTO
TP Hcnonp3oBanue dopmupoBaHe HHTEpeca MapTHED 3HAET U
Jlemoncmpayuonnuiii skcnepumenm Ne | NPAKTHICCKUX U K IIPEIMETY BUJINT, a YTO HET;
11.3anumamenvnsle onvimol ¢ mabopaTopHbIX pador, * 3a7laBaThb BOIIPOCEI,
6000p000OM: lemaruias dankd, HECITOKHBIX * KOHTpOJIMPOBATH
83pbleaIOUUeCs NY3bIPU, TeMalouiue IKCIIEPUMEHTOB IS JIEHCTBUS MapTHEpA.
MOBLIbHBLE WAPUKL. JI0Ka3aTeNnbCcTBa ILYY .
BBIJIBUTA€MBIX YwMmenue:
MPEATOJIOKEHUH; * OCYIIECTBIISTh
OTIHCaHME PEe3yIHTATOB aHaJN3 0OBEKTOB C
3THX padot BEIJICIICHUEM
CyIIECTBEHHBIX U
HECYIIECTBESHHBIX
MIPU3HAKOB;
* OCYIIECTBIATH
CUHTE3 KaK
COCTaBIJICHHUE IIETIOT0
U3 YacTew.
P.YVA.
YMeHust:
1.0cymiecTBasATH
WUTOTOBBIN U
HOIIAroBbIil KOHTPOIb
O pe3ynbTaTy;
2. AnekBatHO
BOCTIPHUHAMATbH OIICHKY
YAUTEIS;
3. Paznuuate crnocob u
pe3yabTaT AeUCTBUSA

29. | TecroBbIii KOHTPOIL: «IIpakKTHKYM MO ‘YMeHue oBiageHust YMeHue oueHUuTh CBOU K.YYI.

H3Y4YEHHIO Ia30B: KHCJIO0POJA H HABBIKAMU KOHTPOJIS U y4eOHbIE TOCTHKECHUS VYmenue
BO/I0PO/IaY. OIICHKH CBOEH CaMOCTOSITEIHHO




JIEATEIIBHOCTH, YMCHHE
MIPEIBHUIIETH BO3MOKHBIC
MMOCJIECTBHS CBOMX
JNEeUCTBUMN

OpraHu30BbIBAThH
yueOHoe JieiicTBHE.
ILYVY/.

YMmeHue
npeoOpa3oBEIBATh
nndopmanuio u3
OJTHOTO BUJIA B
JIpYrou.

P.YV].

‘YMeHne cocTaBiIATh
TUTaH pelIeHus

IpoOIEeMBI
Pazpnen 3. [IpakTHKYM 10 U3y4eHHIO CBOWCTB BOJbI U pacTBOPOB (9 )
30. | Boma. Metonbl onpeneneHust cocraBa CoGuntonenue HopM | 1.Pa3BurHe BHyTpeHHEH K.YYI. Jlatumk snexrpo-
BOJIBI - AaHAJIM3 U CHHTE3. MOBEJICHUS B | MO3UIIMH IIKOJBHUKA Ha CoBepieHCTBOBATh IIPOBOJTHOCTH,
P OKpYyXarolieu cpele, | ypOBHE IOJIOKHUTEIBHOIO  YMECHHE mudpoBoit
Jabopamopnuiit oneim Ne 20. IIpaBUII 310pOBOrO | OTHOILIEHHUSA K LIKOJIE, JIOTOBapUBATHCA U MHUKPOCKOII
«Onpeoenenue 6000np060OHOIL u | obOpasa )KU3HU IIOHUMAaHML HNPUXOAUTH K 00IIeMy
OUCIMUNIIUPOGANHOT 800b1» HEOOXOJAMMOCTH YU€HHs,  PELICHHIO B
BBIPa)KEHHOTO B COBMECTHOH
npeobnagaHuy yueOHo- JESTEAbHOCTH
T03HaBaTEIbHBIX ILYVY/I.
MOTHBOB U dopmupoBaTh yMeHHE
HpPEeANOYTCHIH MIPOBOANTH CPAaBHEHHUE
COLMANTLHOTO Cocoba U Knaccuukanmo 1o
OLIEHKH 3HAHUI 3aJJaHHbIM KPUTEPHIM
P.YY].
YMeHue yuuTsBaTh
BBIJICJICHHBIE
y4UTENIeM OPHUECHTHUPHI
JIIEWCTBUS B
HOBOM y4eOHOM
Marepuaie B
COTPYZIHHYECTBE C
yuuTeneM
31. | dusnyeckue U XUMHIECKUE CBOMCTBA VYMeHue Vuebno-nmo3uasarensueii - K.YY /. PeakTuBEI B
BOJIBL. XapaKTepu30BaTh HHTEpEC K HOBOMY Ymenue: XHUMUYECKOEC
P CBOMCTBA BOJIbI y4eOHOMY MaTepHary u * CTPOUTH IIOHATHBIE o0opynoBaHue

Jabopamopubiit onvim No21.
OKpacka uHOUKamopoe 6 HelmpanbHoil
cpeoe

(3

Cpagnenue npoo 600bl: 6000nP0OEOOHOII,
U3 20p0OCKO20 OMKPBIMO20 8000€eMd.

(XuMmIUecKue cBoiicTBa
OCHOBHBIX KJIaCCOB
HeOpFaHI/IquKI/IX
BEIIECTB),
B3aUMOJIEUCTBHE BOJBI C
OCHOBHEIMU U
KHCJIOTHBEIMU OKCHJIAMH;
COCTaBJIATh YPABHEHUS
XUMHYCCKUX PEaKIuii,
XapaKTEPHBIX IS BOJBI

crioco0am pemeHus
HOBOM YaCTHOM 3a7a4u;

JUTS TTapTHEpa
BBEICKA3LIBaHHS,
y‘[I/ITBIBaIOH_U/Ie, qTO
MapTHEP 3HAET U
BUIMUT, a YTO HET;

* 3a71aBaTh BOIIPOCHI;
* KOHTPOJIUPOBAThH
JIeHCTBUS apTHEpa
ILYV]I.

VYMmenue:

* OCYIIECTBIISTH




aHaJIM3 00BEKTOB C
BBIZIEJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBCHHBIX
MPU3HAKOB;

* OCYIIECTBIATh
CHUHTE3 KaK
COCTaBJICHHUE 1IEJIOTO
W3 YyacTen

P.YVI.

YMenus:
1.0cymiecTBIATH
HTOTOBEIH B
MOIIaroBbI KOHTPOJIb
10 pe3yNbTary;

2. AIleKBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIIS;

3. Pasmuuats ciocob u
pe3ynbTaT NeiCcTBUA

32.

Bona — pactBopuTtenb. PacTBopbl.

TP

Jlabopamopnutii onvtm Ne 23.
«HM3yuenue 3agucumocmu
PACMEOpUMOCHU 8eWeCHEd OM
memnepamypuL»

YMeHnune naBaTh
OTIpe/IeIICHUE TIOHSTUS
PacTBOPHI, BUIBI
pacTBOpOB, CBOICTBA
BOJIbI KaK pacTBOPUTEIS;

PazButHe criocoOHOCTH K

CaMOOIICHKE Ha OCHOBE
KPHUTEPHUS YCIIEITHOCTH
yueOHOI eI TeTbHOCTH

K.YY/].

1. YMenue:

* CTPOUTH MTOHATHBIC
JUTS TapTHepa
BBICKA3bIBAHUA,
y‘-II/ITI)IBaIOHH/Ie, qTO
MapTHep 3HAeT U
BUJIUT, & YTO HET;

* 33/1aBaTh BOIPOCHI,
* KOHTPOJIUPOBATh
JIEWCTBUS MapTHEpA.
ILYVY.

YwMmenue:

* OCYIIECTBIIATh
aHau3 00BEKTOB C
BBIZACJICHUCM
CyHIeCTBGHHBIX nu
HecyH_IeCTBeHHBIX
MIPHU3HAKOB;

* OCYIIECCTBIATh
CHHTE3 KaK
COCTaBJICHUE LIEJIOT0
W3 YacTeH.

P.YVII.

YMenus:
1.0cymiecTBIsATH
HTOTOBBIN B
MOIIArOBbBIil KOHTPOJIh
IO pPe3yJbTaTy;

2. AiekBaTHO

Hatauk
TEeMIepaTypsl
TUTATHHOBBIA




BOCIIPHHHUMATbH OIICHKY
YUUTEIS;

3. Paznuyath crmocob u
pe3ynbTat IeHCTBUS

33. | Hacemienubie u HeHachimeHssle | [IpencraBnenne o 1.PazBuTne BHyTpeHHEN K.YY/A. udposoii
pacTBOPEI. CYIIHOCTH Tporecca MO3HINH IIKOJbHUKA Ha VYmMeHne MHKPOCKOTI
TP MOTY4CHHS KPUCTAIIOB YPOBHE MOJIOKUTENBHOTO ~ CaMOCTOSTENLHO
Jlabopamopnutii onvim Ne U3 pacTBOPOB COJEil OTHOIIICHHMS K LIIKOJIE, OpTaHU30BBIBATH
24.«Habnrooenue 3a pocmom IToka3aTh 3aBUCUMOCTh IIOHUMAaHUsA yqeGHOG .

Kpucmanioe» pacTBOPUMOCTH OT HEOOXOJMMOCTH yYCHUs,  B3aUMOJEHCTBUE B

TEMITEpaTyphI BBIPAKCHHOTI'O B rpymIe.

npeoOaiaHuy yaeOHo- ILYVYA.
MI03HABATENbHBIX VYMeHue
MOTHBOB 1 peoOpa30BHIBATH
MIPEATIOYTEHUN nHpopmanuio n3
COIIMABHOTO criocoba OJTHOTO BUZA B
OLICHKH 3HaHMUIA; JPYTOM.
2.®opmupoBaHue P.YY].
BBIPKEHHOM YCTOMYIMBOM Y MEHHE COCTABIIATH
yueOHO-TIO3HABATEIbHON  IUIAH PCIICHUS
MOTHBAIlUN YUCHUA. HpO6HeMI>I.

34. | JlabopamopHutii onvim No 25. | ChopmupoBats nousATHA | PopMUpOBaHHE K.YYI. Jlatuuk

«Ilepecvruennviii pacmeopy «pa30aBICHHBII BBIp@XeHHOH ycTolunBoil  COBEPIICHCTBOBAT TeMIIEpaTyphl
pacTBop», yueOHO-TI03HAaBATEIbHOW  YMEHHE TUIATHHOBBIN
«HACBIIIEHHBIN PaCTBOP», | MOTHUBALMHU YUCHHSI. JIOTOBapUBAThCS U
«IepechILCHHbIN MPUXOAUTH K 00IIEMY
pacTBOp» pELICHUIO B
COBMECTHOM
JIeSITEIbHOCTH
ILYVY].
®dopmMupoBaTh yMEHHE
MPOBO/INTH CPaBHEHHE
1 KIacCH(UKAIHNIO 110
3aJlaHHBIM KPHUTEPHUSIM
P.YVI.
‘YMeHue yuyuTsBaTh
BBIJICJICHHBIC
YYUTEIEM OPUEHTUPHI
JieficTBus B
HOBOM y4eOHOM
Mmarepuaie B
COTPYIHUYECTBE C
yUUTEIEM

35. | IIpakTuyeckas padora Ne 3 Hcnone3oBanne ®opmuposanue uatepeca K.YY/L PeaktuBsl
«Omnpegenenne KOHIEHTPaALUH MPaKTHIECKUX U K IpeAMETy ®DopmMupoBaHue XHMHYECKOE
BelllecTB KOJOPHMeTPHYeCKUM MO 71a00paTOpHBIX PaboT, yMeHusi paboTaTh B obopynoBanue,
KaJIn0pOBOYHOMY rpaduKy» HECTIOXKHBIX napax. JIATIHK ONITHYE-
P SKCIEPUMEHTOB IS ILYVA. CKOM TNIOTHOCTH

JIOKa3aTeIbCTBa ®dopmupoBanue
BBIJIBUT'aEMbBIX yMeHHs  HabIIoJaTs,




MIPEATIOIOKECHUH;
ONKCaHUE PE3yJIbTaTOB
3THX paboT

JIenaTh BBIBOJBI TIPH
MPOBE/ICHUH OTIBITOB.
P.YVII.

YMeHue OIMCBIBATh
Ha0Ir0JaeMEIS
MPEBpAICHUS B XOJIC
SKCIIEPUMEHTA.

36.

Kpucrannoruapatsl.

Jlabopamopnutii onvim Ne 26.
«Onpedenenue memnepamypol
Pa3N0dCeHU KPUCANIO2UOPAM Ay

‘YMeHue npuMeHsTh
MOJIy4EeHHBIE 3HAHUS IS
pemIeHus 3aga4d

1. Ymenune
OPHEHTHPOBATHCS HA
TTOHUMaHHE TPUIUH
ycnexa B yueOHOi
JEATETbHOCTH

K.YY/.

YMenune
CaMOCTOSITEIBLHO
OpPTaHU30BHIBATH
yaebHoe
B3aUMOJIECHCTBHE B
rpyre

ILYVY].

VYmMmenue:

* OCYIIECTBIIATh
aHalM3 0OBEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
MPU3HAKOB,

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHUE IEJIOTO
M3 YacTeH.

P.YVII.

YMmenus:
1.0cy1miecTBsATh
UTOTOBBINA U
MOIIArOBbIN KOHTPOJIb
0 PE3yJIbTaTy;

2. AleKBaTHO
BOCIIPUHHMATH OIICHKY
YUUTEIIS;

3. Paznmmuate crocod u
pe3yJbTaT IeUCTBUS

HaTtuuk Temmnepa-

TYpBI
TUTATHHOBBIA

37.

Tlonroroska k 'NA, BITP

1.3akpeniieHue 3HaHUul 1
pacYeTHBIX HABBIKOB Y-
csl.

2. YMeHue pelarthb
THTIOBBIC TIPHMEPHI
KOHTPOJbHO-
M3MEPUTENbHBIX
MaTepuasoB

1. YMmeHnue
OPUCHTUPOBATHCA HA
TIOHUMAHUEC MPUIUH
ycrexa B yueOHOH
JESITEIIbHOCTH

K.YY/.

YMenune
CaMOCTOSITEIBLHO
OpPTraHU30BHIBATH
yaeOHOe
B3aMOJCHCTBHE B
rpyrme

ILYV]I.

VYMmenue:

* OCYIIECTBIISATH
aHaJIn3 OOBEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX U




HECYIIECTBCHHBIX
MPHU3HAKOB;

* OCYIICCTBIIATh
CHHTE3 KaK
COCTaBJICHUE LIEJIOT0
W3 YacTeH.

P.YVI.

YMenus:
1.0cymiecTBIATH
HUTOTOBBIN U
MOIIArOBBIi KOHTPOJIh
MO Pe3yybTaTy;

2. AIeKBaTHO
BOCIIPHHHUMAThH OIICHKY
YUUTEIIS;

3. Pasmuuate ciocob u
pe3yIbTAT NEHCTBHSA

38.

TecToBbIl KOHTPOJb: «IIpakTHKYM 11O
H3y4CHHIO CBOIICTB BOJBI "
PacTBOpoOB».

YMeHue oBnageHus
HaBBIKAMU KOHTPOJIA U
OILICHKH CBOE€ii
JIESTeTTLHOCTH, YMEHHE
MpeBUIETH BO3MOKHBIC
MOCJIEACTBHS CBOMX
JEUCTBUMN

YMeHue OLeHUTh CBOU
yueOHBIC TOCTUKCHUS

K.YY.

YMenue
CaMOCTOSITEIIEHO
OpTraHHU30BBIBATh
yuebHoe JieiicTBHE.
ILYYA.

YMeHue
peoOpa3oBHIBAThH
nHPOPMALIUIO u3
OJTHOTO BUA B
JIPYTOM.

P.YVI.

‘YMeHue coCcTaBlIsITh
TUTaH PeIIeHus

pOOIEMBI

Pa3znen 4. OcHoBbl pacuerHoii xumun (4 4)

39. | Monb — eWHMIIA KOJHYECTBA BEIIECTBA. | VMeHHe BEIYUCIIATD: 1.MoTuBanus Hay4eHus K.YY/.
MOHHpHaﬂ macca. Breranciaenus IO | KOJMYECTBO BEIIECTBA IpEaAMETY XUMUA YMenne
XUMHUYECKUM YPABHEHUSIM. M MacCy 0 2.Pa3BuBaTh YyBCTBO CaMOCTOSTEIBHO

KOJIMYECTBY BEILIECTBA TOpAOCTH 3a POCCUUCKYTIO OpraHMn30BbIBATH
FJIM MAacCe PeareHTOB WK | XMMUYECKYIO HAyKy y4eOHOe JIeliCTBHE.
MPOJYKTOB pEaKINu 3.HpascTBeHHO- ILYVY/.

VYMeHue BeIUYUCTATD OTHYCCKOC OLICHUBAHUC VYMmenue
MOJISPHYIO Maccy o0 4.YMeHre OLIEHUTh CBOU npeoOpa3oBEIBATh

hopMmyse coeTUHEHUS,
KOJIMYECTBO BEIECTBA,
00bEM HITH MACCY 110
KOJIMYECTBY BEIECTRA,
o0beMy WM Macce
peareHToB WIn
TPOAYKTOB PEaKITHN

y‘leGHLIe JOCTHUKCHUA

nHpopmanuio u3
OJJHOTO BHZIA B
ApyTOi;
OCYILECTBIIAT aHAIU3
00BEKTOB C
BBIICIICHHEM
CYILECTBEHHBIX U
HECYIIECTBEHHBIX




MIPU3HAKOB;
OCYILIECTBIISATh CUHTE3
KaK COCTaBJICHHE
1IEJIOr0 M3 YacTeH.

P.YVI.

YMeHue cocTaBiIsaTh
TUTaH peIeHus
TIpoOIEMBI
1.0cymiecTBIATH
HTOTOBBLIH B
MOIIArOBBIil KOHTPOJIh
MO Pe3yybTaTy;

2. AeKBaTHO
BOCIIPHHHUMAThH OIICHKY
YUUTEIIS;

3. Pasmuuate ciocob u
pe3ynbTaT NeicTBUA

40.

3akon ABoraapo. MosspHslii 00beM

ra3oB. OTHOCHTEIbHAS IDIOTHOCTH I'a30B.

Brruncnenus no XuMHYECKIM
YpaBHEHHSM.

YMeHue BbIYUCIATD:
KOJIM4YECTBO BEIIECTBA,
00BEM HIIH MacCy T10
KOJINYECTBY BEIIECTBA,
0o0BeMy 1l Macce
peareHToB U MPOIyKTOB
peaxiuu;

(HaxoauTh 00BEM raza 1o
H3BECTHOMY KOJIMUECTBY
BelecTna (1
MIPOU3BOJIUTH OOpaTHBIE
BBIUUCIICHUS))

Pa3BuBaTHLCIIOCOOHOCTE K

CaMOOIICHKE Ha OCHOBE
KpUTEPHUSI YCTIEIIHOCTH
y4eOHOI eI TeTbHOCTH

K.YY/.

1. Ymenue
UCTIONB30BaTh peUb
IUTSL PETYIISIIIH CBOETO
JIeHCTBHS,
2.AnekBaTHO
HCI0JI30BaTh
peveBEIe CpeIcTBa A
pelreHus
Ppa3TUIHBIX
KOMMYHHKATUBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHMUE,
BJIAIETH
JTHAJIOTTYECKOH
¢dopmoii peun
ILYVY].

1.YMmenus
OCYUIECTBIISITH
CpaBHEHHE U
KJ1acCU(UKAIIHIO,
BEIOWpAs KPUTEPHUH
JUTSL YKa3aHHBIX
JIOTHYECKHUX
omneparuii; CTpouTh
JIOTHYECKOE
paccyxxaeHue
P.YVII.

VYmenune
CaMOCTOSITEIBHO
aJIeKBaTHO OLICHUBATH




MPaBUIBHOCTH
BBITTOJTHEHUS JEHCTBHS
¥ BHOCHTD
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOIHEHUE KAK 110
XOJ1y €r0 peanu3alivy,
TaK U B KOHILIE
IEUCTBHSL.

41.

O0paboTKa IKCIIEPUMEHTAIIBHBIX TAaHHBIX
C UCTOJIB30BaHHEM [H(BPOBOH
naboparopuu «Todka poctay.
YteHue rpauKoB, JHArpaMM

YMeHue olleHUTh CBOU
yueOHBIC JTOCTUKCHUS

K.YY/.

YMmeHue
CaMOCTOSTEIILHO
OpraHU30BBIBATH
yueOHoe JieiicTBIe.
IIRADIR

YMmeHue
npeoOpa3oBEIBaTh
nndopmanuio u3
OJTHOTO BUIA B
JIpYrou.

P.YVYI.

YMeHHe COCTaBISTh
TUIAH PELICHUs
poOIeMbI

42,

OOBeMHbIe OTHOLICHHS T'a30B IIPU
XUMHUUYECKHX PEAKIHSIX

‘YMeHue npoBouTh
pacdeTsl Ha OCHOBE
YpaBHEHUH peakiuii,
YMETb BBIYHCIIATS:
KOJIMYECTBO BEIECTBA,
00BeM WM Maccy 1o
KOJINYECTBY BEIIECTBa,
00BeMy UM Macce
peareHToOB M IPOJYKTOB
peakiuu (HaxoIUuTh
00BeM rasa 1o
KOJINYECTBY BEIIECTBA,
Macce Wi 00beMy
OJTHOTO U3 PEarcHTOB WU
MPOJYKTOB PEaKIIHH)

Pa3BuBaTh CII0COOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KPUTEPHsI YCICITHOCTH
yueOHO# 1eATeILHOCTH

K.YY/].

1. Ymenue:

. CTpOI/ITb IIOHATHBIC
JUTS TapTHepa
BBICKA3bIBAHMS,
y‘-II/ITI)IBaIOHH/Ie, qTO
mapTHep 3HaeT U
BUJIUT, & YTO HET;

* 33/1aBaTh BOTIPOCHI,
b KOHTpOJ'lI/IpOBaTB
JIEHCTBUS MapTHEpA.
ILYVY].

YwMmenue:

* OCYIIECTBIISITh
aHaau3 00ObEKTOB C
BBIZACJICHUCM
CyIIECTBEHHBIX U
HecyH_IeCTBeHHBIX
MIPU3HAKOB;

* OCYIIECTBIATh
CHHTE3 KaK
COCTaBJICHUE LIEJIOT0
W3 YacTeH.

P.YVI.

VYMmeHus:
1.0cymmecTBisITh




HTOTOBBIN B
MOIIAroBBIil KOHTPOJIh
10 pe3yJIbTaTy,

2. AIeKBaTHO
BOCIIPHHHUMAThH OIICHKY
YUUTEIS;

3. Pasmnuate ciocod u
pe3ynbTatr AeUCTBUSA

43.

OKCHUIBL: KIIaccuuKaIus,
HOMEHKJIATYpa, CBOWCTBa, IMOJIyYCHHUE,
MPUMEHEHHE.

TP

(3
Haoénwoenue pacmeopumocmu oxcuoos
ATIOMURUA, HAMPUA, KATbUUA U MeOU 8
6o0e.

Jabopamopuoii onnun No28
Onpeoenenue Kuciomuocmu-
OCHOBHOCMU cpeovt HOYyYeHHbIX

pacmeopoe ¢ nomouibro um)ukamopa.

mopuvl onvim No2
Ilonyuenue  yenexkucnozo zaza u
é3aumooericmeue e2o ¢ U36eCmKo6o
80001l.

YMenue Ha3bIBaTh
COCIMHEHUS N3yYeHHBIX
KJIAaCCOB (OKCHUJIOB);
OTIpeNeNATh
MIPUHAIJIC)KHOCTh
BEIIECTB K
OTIpeJIeIEeHHOMY KJlaccy
coevHeHUH (OKCUIaMm);
XapaKkTepu30BaTh
XUMUYECKHE  CBOMCTBa
OCHOBHBIX KJIaCCOB
HEOPTaHIMYECKUX
BEIIECTB (OKCHIOB);
COCTaBIIATh hopmymbr
HEOPTaHIMYECKUX
COCIIMTHEHUH W3yYeHHBIX
KJIAaCCOB (OKCHJIOB)

dopMupoBaHue
BBIPAKEHHOU YCTOWYUBOM
y4eOHO-TI03HABATEIbHOM
MOTHBAIUH YUEHUS

K.YY/].

1. YMmenne
JIOTOBAPHUBATHCS U
MPUXOANTH K 00IIEMY
peIeHnIo B
COBMECTHOM
JIESITEILHOCTH;

2. YMeHue
MIPOAYKTHBHO
paspemnIatb
KOH()JIMKTBI HA OCHOBE
ydeTa HHTEPeCcOB U
MO3UIMH BCEX €T0
Y4aCTHUKOB

P.YVI.

1.YMeHue y4duThIBaTh
BBIJIEJICHHEIC
YUHUTETIEM OPUEHTHUPBI
JIEUCTBUS B HOBOM
y49e0HOM MaTepuale B
COTPYAHHUYECTBE C
YUUTEINEM;

2. YMenne
TUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBMH C
MMOCTaBJICHHOM
3a7]a4ueil U yCIOBUsIMU
ee pear3aIum.
ILYVY/.

1. YMeHune npoBOIUTh
CpaBHEHUE U
KJaccu(pUKaIUIO 110
3aJlaHHBIM KPUTEPUSM;
2.®opMHUpOBaATh y
ydaluxcs
MpeICTaBICHHUE O
HOMEHKJIaType
HEOPTaHUIECKUX
COEIMHEHU

PeakTuBEI B
XAMHYECKOE
obopynoBaHme




44, | TuapoKCumpl. OcHoBaHus: | YMeHNE Ha3bIBaTh 1. Ymenue K.YVII. Jatuauk pH

KiaccuuKanmsi, HOMEHKJIATypa, | COCTUHEHUS H3ydeHHBIX OpPHECHTHUPOBATHCS Ha Ymenne
MOJTy9YeHHE. KJIacCOB (OCHOBAHHUI), MTOHUMaHHE TPUIHH CaMOCTOSITENILHO
TP OIIPEEIIATh ycrexa B yueOHOI OpraHu30BbIBATH
aoopamopnuuii oneun Ne 30. MIPUHAJICIKHOCTD JIESTCIbHOCTH yueOHOe
B3aumooeiicmeue okcuoos kanvyus u BEIICCTB K B3aUMOJEHCTBUE B
docopa c s00oi, onpedenenue xa- ONPEACIICHHOMY KJ1accy rpymnme
pakmepa o6pazosaguiezocs 2udpokcuda | COCTMHCHUI ILYY].
C HOMOUBLIO UHOUKAMOPA. (ocHOBaHUSM) Ymenue:

* OCYILIECTBJISATh
Jlabopamopnutii onsim No 31. aHay3 06bEKToB ©

BBIJIETICHUEM
«Onpeoenenue pH paznuunvix cpeoy

CYIIECTBEHHBIX U
IpakTnueckas padora Ne HecymeCTB_eHHHX

TIPU3HAKOB;
4.«Onpenenenue puH PacTBoOpoB * OCYIIECTRIIATS
KHCJIOT H IIeJ109eiD) CHHTE3 KaK

COCTaBJICHHE 11€JI0T0

U3 YacTei.

P.YY.

Ymenus:

1.0cymiecTBsATh

WUTOTOBBIN U

MTOIIArOBBIH KOHTPOIh

0 Pe3yiIbTaTy;

2. AekBaTHO

BOCTIPHHUMATh OLIEHKY

YAUTEIS;

3. Paznuuarsk criocob u

pe3yJbTat AeicTBUA

45. | XuMu4yeckre  CBOWCTBA  OCHOBaHMH. | YMeHHE coctaBiath | ®opmuposanue uatepeca K.YY/L Hartuuk pH,

Peakuus HeWTpanu3aluu. Oxkpacka | hopmyIbl K HOBOMY MPEIMETY dopmupoBaHue J03aTop 00bEMa
WH/INKAaTOPOB B  IIENOYHOH W | HEOPTaHUYECKUX yMEHUs paboTaTh B KHUJIKOCTH,
HEUTpanbHOW  cpenax.  IIpuMeHeHue | coeIMHEHMI M3Y4YEeHHBIX napax. OroperTka,
OCHOBaHUH. KJIACCOB (ocHOBaHMI); ILYYI. JTaTIUK
TP YpaBHEHHS XUMHYCCKIX ®dopMHpOBaHHEe TEMIIEPaTypHbI
Jlabopamopnuwiit onvim Ne 32. «Peaxyus | peaKuui (xapakTepHBIX yMeHHsS  HaOJIo/IaTh, IUTATUHOBBIH,
Hellmpanuayuuy. JUIs OCHOBaHUH); JACIaTh BBIBOJBI IIPHU JaT4YuK JaBJICHUS,
Jlemoncmpayuonnwlii 3xkcnepumenm Ne | XapakTepH30BaTh MIPOBEACHUH OIIBITOB. MarHuTHas
12. «Ocnosanus. Tennosoii ¢ppexm XUMHMYECKHE CBOMCTBa P.YYA. Mellajika
peakyuu 2u0poKcuda Hampus ¢ OCHOBHEBIX KIaccoB YMenue pacniosnasarb
YeNeKUCHbIM 2a30M» HEOPTaHMYECKUX OTIBITHBIM myTeM
JaGopamopnuiii onvim Ne33. BelecTB (OCHOBAHUH) OCHOBaHHUSI,

OTIMCHIBATh

Bzaumooeiicmeue pacmeopos kuciom
co wenouamu.
Jabopamopuviil onvim N34,
Ilonyuenue nepacmeopumpix 0CHOBAHUIL
u ucciedoeamue ux ceoucme (Ha
npumepe zudpoxcuoa meou (11)).

XUMHYECCKHUE PEaKIUY,
HaOJII0JaeMbIE B XO/1€
IKCIICPUMCHTA.




46.

AMdoTepHbIE OKCHUIBI U THIPOKCHIBI.
Jlabopamopnuiit onvim Ne35.
Ilonyuenue amgpomepnuvix ocnoganuii u
uccnedosanue ux ceoiicme (Ha npumepe
euopokcuoa yunka (11)).

YMenne
XapaKTepu30BaTh
XHMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX
COCIUHECHUM
(amdoTrepHBIX
HEOPraHUYECKUX
COCIMHEHUH)

1. YMenue
OPHEHTHPOBATHCS Ha
MIOHMMAaHHe IPUYUH
ycrexa B y4eOHOI
JIeATEeNIbHOCTH;

2. Y4ebHo-
TI03HABATENbHBII HHTEpEC
K HOBOMY y4eOHOMY
MaTepuay U crnocodam
pelieHns HOBOM YacTHOM
3a1a4u

K.YYI.

YMmeHue
CaMOCTOSTEIILHO
OpraHU30BBIBATH
ydaebHoe
B3aNMOJIEWCTBHUE B
TpymIe.

ILYVYA.

YMmeHue
peoOpa3oBEIBATH
HHPOPMALINIO 3
OJTHOTO BUZA B
JIpYrou.

P.YVI.

‘YMeHHue cocTaBIsATh
TUIAH PELICHUs

IpOOIIEMBI.
47. | Kucnorel.  CocraB.  Knaccudukanys. | YMeHue Ha3bIBaTh 1.PazButne BHyTpeHHEH K.YY/. PeaktuBel u
Homenknarypa. [lonyueHne Kucor. COCIMHEHUS U3YYCHHBIX | MO3MLUH MIKOJILHUKA Ha 1. Ymenue XUMHUYECKOE
TP KJIacCOB (KHCIOT); YPOBHE IOJIOKUTENBHOTO  JIOrOBAPUBATHCA U o0opynoBaHue

OIIpeIEHATh
MPHUHAAJIE)KHOCTh
BEIIIECTB K
OIIpEJICTICHHOMY KJlaccy
COEIMHEHUH (KHCIIOoT);
YMEHHE COCTaBIIATh
hopmyBI
HEOPraHMYECKUX
COEIMHEHUH N3yUCHHBIX
KJIacCoOB

OTHOIIICHHUS K IIIKOJIE,
HOHUMAaHUS
HEOOXOUMOCTH yUCHHUS,
BBIPa)XEHHOTO B
npeoOragaHuy y4e6Ho-
TI03HABATENbHBIX
MOTHBOB U
TIPEATIOYTEHUN
COIIMAIEHOTO cIiocoba
OIICHKY 3HAHUM;
2.®DopMHpOBaHUE
BBIPAKEHHON YCTOMUUBOIL
y4e0HO-TT03HABATEIbHON
MOTHBAITUH YUCHUS.

MPUXOJUTH K 00IIeMy
pELICHUIO B
COBMECTHOM
JIeSITEIIbHOCTH;
2.YmMeHue
MPOYKTUBHO
paspermarb
KOH(JINKTHI HA OCHOBE
ydeTra HHTepPEeCcOB U
HO3ULUHI BCEX €T0
YYaCTHHKOB

IL.YVYA.

1. YMeHue npoBoAUTh
CpaBHEHHE U
KJIacCU(UKAIHIO IO
3aJJaHHBIM KPUTEPUSIM;
2. ©opMHpOBaTh y
yHaIuxcs
MIPEICTaBICHNE O
HOMEHKJIaType
HEOPTraHUYECKUX
COEMHEHUH

P.YVA.

1.YMeHue yuuThIBaTh
BBIJICTICHHBIC
YUUTENEM OPUEHTUPEI
IEUCTBUSI B HOBOM
y4ueOHOM MaTepuale B




COTPYIHUYECTBE C
YUHUTEJIEM;

2. YMmenue
IJIAHUPOBATh CBOU
IEUCTBUS B
COOTBETCTBHUH C
IOCTaBJICHHOM
3aa4eil 1 yCIOBUAMU
ee pea3annm.

48.

XHUMHUYECKHE CBOMCTBA KUCIOT

TP

Jabopamopubrit onovim Ne36.
B3aumooeiicmeue memannoe (maznus,
UYUHKa, Jicenesa, meou) ¢ pacmeopamu
Kucaiom.

0
Bsaumooeiicmeue oxcuoa meou (11) u
OKCUOA YUHKA C PACIEOPOM CepHOIlL
Kuciomol.
Jabopamoproui onoum Ne38.
Bzaumooeiicmeue pacmeopos kuciom c
HEpACmMEoPUMbBIMU OCHOGAHUAMU.

YMeHue cocTaBiIsaTh
YpaBHEHUS] XUMUUECKHUX
peakuui,
XapaKTepPU3yIOIINX
XAMUYECKHE CBOMCTBA
KHUCJIOT;

YMEHHE pacIo3HaBaTh
OTIBITHBIM ITyTEM
PacTBOPHI KHCIIOT U
mieJoue

1.YmeHue
OpUEHTUPOBAThCA Ha
TIOHUMaHHe PUYUH
ycrexa B y4yeOHOI
JeATEeIbHOCTH;

2. YuebHo-
TI03HaBaTEIbHBIN UHTEPEC
K HOBOMY y4eOHOMY
Marepuaiy U cnocodam
pelieHns HOBOM YacTHOM
3a1aun

K.YY/.

1.Ymenue
HCIIOJIB30BaTh PEYb
JUTSL PETYIISAIUE CBOCTO
JIEUCTBUS;
2.AleKBaTHO
HCITONIE30BAaTh
pedeBEIe cpencTBa A
peueHus

Pa3IHIHBIX
KOMMYHHUKaTHBHBIX
3amad, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bLIBAHHUE,
BIIAJIETh
JHAJIOTHYECKOMN
(bopmoii peun
P.YVII.

YMenue
CaMOCTOSITEILHO
aJIeKBaTHO OLIEHUBATh
MIPaBHIBHOCTD
BBIIIOJIHEHUS JIENCTBUS
U BHOCHTD
HEOOX0JUMEIE
KOPPEKTHBHI B
HCIIOJHEHUE KAK 110
XOJy €r0 pealin3alln,
TaK ¥ B KOHIIE
JIeHCTBUS.

ILYVY].

YwMmenue:
OCYIIECTBIISATH
CpaBHCHHE U
KJaccudukanmio,
BBIOUpAst KPUTEPHUU
JUTSL YKa3aHHBIX
JIOTHYECKHUX
omnepauui;

CTPOUTH JIOTHIECKOE
paccyxiacHue

PeakTuBbl u
XUMHYECKOE
00opyIoBaHue




49.

Comu. Knaccudukanus. Homenknarypa.
Cnoco0b! mostyueHust cojen

YMenne COCTaBJIATh
hopmybr
HEOPTaHHYECKUX

COCIMHEHUH M3Y4YeHHBIX
KJ1accoB (coei);
yMEHHE Ha3bIBaTh
COEIMHEHUS U3Y4YEHHBIX
KJ1accoB (coei);
OTIpeeNATh
MPUHAIEKHOCTD
BEILIECTB K
OTIpE/ICTICHHOMY KJlaccy
coenrHeHUH (coeh);
YMEHHE COCTABIISAThH
hopMymBI
HEOPraHUYECKUX
COCIMHEHU N

1.Pa3BuTHE BHYTpEeHHEH
MIO3UINHY IIKOJbHMKA Ha
YPOBHE MOJI0KUTEITBHOTO
OTHOIIIEHHMS K LIKOJIE,
TIOHUMaHHUS
HEOO0XOAUMOCTH YUEHUs,
BBIPaKEHHOT'O B
npeoOailaHuy yueOHo-
MI03HABATENbHBIX
MOTHBOB 1
TIPEATIOYTEHUN
COLIMAJILHOTO cIiocoba
OILICHKY 3HAHUH;
2.®opmupoBaHue
BBIPAKEHHON YCTOMUYMBOI
yueOHO-TT03HABATEIBHOM
MOTHBAIlUN YYCHUA.

K.YY/].

1. YMenue:

* CTPOUTD MOHSATHBIE
JUTs TapTHEpa
BBICKA3bIBAHUS,
YUHUTBHIBAIOLIUE, YTO
MapTHEp 3HAeT U
BHUJUT, a YTO HET;

* 33/1aBaTh BOIPOCHI;
* KOHTPOJINPOBATH
JIEUCTBHS MAPTHEPA.
ILYVY/.

YMenue:

* OCYIIECTBIIATh
aHaJIM3 00OBEKTOB C
BBIJIEJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIATh
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOT0
W3 YacTeH.

P.YVI.

VMmeneuns:
1.0cymiecTBasATH
MTOTOBBIA U
MOIIaroBbIi KOHTPOJIb
10 pe3yNbTary;

2. AleKBaTHO
BOCIIPMHUMATH OIICHKY
YUHUTETIS;

3. Paznmuats criocob u
pe3yJIbTaT NeUCTBUS

PeakTuBEI B
XUMHYECKOE
obopymoBaHue

50.

IIpakTuyeckas pa6ora Ne 5.
«IloJiyueHHe MeTHOT0 KyIOpoca»

UcnonbszoBanue
MMPaKTUYCCKUX U
nabopaTopHbBIX pabdoT,
HECIIOKHBIX
JKCIIEPUMEHTOB IS
JTOKa3aTebCTBa
BBIJIBUTaEMBIX
MIPEAIO0JI0KEHHUIA;
OIHCaHKE PE3YIBTATOB
3THX paboT

1. Opuenranus Ha
MIOHUMaHHE IPUIHH
ycrexa B yueOHOH
JESITeIbHOCTH;

2. Y4ebHo-
[103HABaTENIbHbINA UHTEPEC
K HOBOMY y4eOHOMY
MaTepuaiy ¥ crocodam
peuieHus HOBOM YacTHOM
3a1aun

K.YV

YMeHus paboTats B
napax.

ILYVYA.

VMmenuss  HaOI0IaTh,
JIeNIaTh BBIBOABI TIPU
MIPOBE/ICHUH OTIBITOB.
P.YVI.

YMeHue pacio3HaBaTh
OTBITHBIM ITyTEM
KJIaCChI
HEOPTaHMYCCKUX
BEIIIECTB, OMKCHIBATH
XUMHYCCKHE PEAKIIUH,
HaOII0JaEMBIE B XOJIE
9KCIICPUMEHTA.

Hudposoit mu-
KpPOCKOI




51. | CsoiicTBa coieit Ymenne PassuBats criocoonocts k- K.YV PeakTuBbl
XapaKTepu30BaTh CaMOOIIEHKE Ha OCHOBE YMenue XHUMUYECKOE
CBOMCTBA H3YYEHHBIX KPUTEPHSI YCIICITHOCTH CaMOCTOSTENILHO obopymoBaHue
KJIACCOB HEOPTaHWYCCKUX | YUeOHOI JeITeNbHOCTH OpraHU30BBIBAThH
BeIIeCTB (coneil); yueOHOoe
YMEHHE COCTABIIATh B3auMO/ICICTBUC B
YpaBHCHHS XUMUYECKHUX rpyIIe.
peakiui, ILYVYA.

XapaKTePU3YIOIIUX YMmenue

XUMHYECKIE CBOMCTBA npeoOpa3oBEIBATh

coei nHpopmanuo 3
OJTHOTO BHA B
JPYTOM.
P.YVI.
‘YMeHne cocTaBsaTh
IUTaH PEIICHUs
MPOOIEMEI.

52. | Mpakruyeckas padora Ne6. Pemenue VMeHue: 1. OpueHranus Ha K.YYI. PeakTuBHI 1
IKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe XapaKTepHu30BaTh MMOHUMaHKE IPUIHH YMeHus paboTaTth B XHUMUYECKOEe
«IIpakTHKYM 110 M3Y4YEHUIO CBOMCTB XUMHUYECKUE CBOiicTBa | YcIiexa B yueOHOM rnapax. obopyznoBaHue
BellleCTB OCHOBHBIX KJIACCOB OCHOBHBIX KJ1accop | AEATEIbHOCTH; ILYVY .

HEOPTraHMYeCKHUX COeTHHEeHMiD) HEOPraHHYECKUX 2. Y4ebHo- YMeHust  HabmonaTh,
BEIIIECTB,; M03HABATENbHBII JIeNIaTh BBIBOJBI TIPU
OTIpEJIeNATh WHTEPEC K HOBOMY MIPOBEJICHUH OTBITOB.
IPUHAIEKHOCTD y4eOHOMY MaTepHay u P.YVI.

BELIECTB K crioco0aM pemeHus YMeHue pacrno3HaBath
OIIPpEAECIEHHOMY KJIACCY HOBOH 4YAaCTHOMU 3aa4u OIIBITHBIM IIYTEM
COeIMHEHUH KJIacChl

COCTaBIATH (POPMYJIIBI HCOPraHMIeCKUX
HEOPraHMYECKHX BEIIIECTB, OTICHIBAThH
COEIMHEHUI U3y4YEHHBIX XUMHYECKHUE pCaKIny,
KIIACCOR HaOJroTaeMBbIe B X0JIe
‘YMeHue npuMeHsTh 9KCIIEpUMEHTA.
TMOJTYYCHHBIC 3HAHUA IJISA

peIICHUA MPAKTUICCKUX

3a1a4, cooroaast

npasmiIa 6€30MacHOTO

oOpamieHus ¢

BEIIECTBAMU

53. | Ioaroroska k 'NA, BITP 1.3akperurenue 3HaHui 1 | 1. Ymenune K.YY/.
pAacyYETHBIX HABBIKOB y4- OPUEHTHPOBATHCS Ha YMeHnue
col. [MOHUMaHHUE TPUIHH CaMOCTOSITEIEHO
2. YMeHue pelathb ycrexa B yueOHOH OPraHU30BBIBATH
THUTIOBBIC TIPUMEPHI JIESITSIIbHOCTH yaeOHoe
KOHTPOJIBHO- B3aUMO/ICHCTBHC B
N3MEPUTEITBHBIX rpyrre
MaTepuasoB ILYVY.

YMeHue:

® OCYLICCTBJIATH




aHaJm3 OOBEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX 1
HECYIIIECTBEHHBIX
MIPHU3HAKOB;

* OCYILLIECTBIISTh
CHHTE3 KaK
COCTaBJICHHUE 1IEJI0TO
M3 YacTew.

P.YVII.

YMmenus:
1.OcymecTBiATh
HTOTOBBIA U
MOIIArOBbIi KOHTPOJIb
0 PE3yJIbTaTy;

2. AeKBaTHO
BOCIIPHHHUMATH OIICHKY
YUUTEIS;

3. Pasmuuats ciocob u
pe3ynbTatT NeHCTBHA

54. | TecroBblii KOHTPOJB: «IIpakTHKYM M0 | YMeHHE OBJIaJCHUs YMeHne OEHUTh CBOU K.YYI.
H3Y4YEeHHIO CBOMCTB BeleCTB OCHOBHBIX | HABBIKAMH KOHTPONA U y4eOHBIE JOCTHKEHHA YMmenue
KJIACCOB HEOPTraHNYECKUX OLIEHKHU CBOEH CaMOCTOSITENILHO
coeIMHEeHMID». JeSITeIbHOCTH, YMEHHE OpraHU30BBIBATh
HpPEABHIETh BO3MOKHBIE yueOHoe sieiicTBHE.
TIOCTIEJICTBUS CBOUX ILYVYA.
JeNCTBUI YMmeHue
npeoOpa3oBHIBAThH
HHPOPMALIUIO u3
OJIHOTO BUJA B IPYTIOH.
P.YYI.
VYMeHune cocTaBiATh
IUIaH PELICHUs
poOIIeMbI
55. | Texuuka 0e30macHOCTH TPH BBIIOIHEHUH | VMeHue 1.Pa3Butne BHyTpeHHEH PeaxTuBbl 1
CaMOCTOATCIIBHBIX OIIBITOB )44 XapaKkTepHu30BaTh IIO3UIMH IIIKOJIBHHUKA Ha XHUMHYCCKOC
HKCIEPUMEHTOB B JIOMANTHHUX YCIOBHUAX H | BaykHEHIIME YPOBHE MOJ0XUTEIBHOTO obopyaoBaHue

c UCIIOJIb30BaHUEM
XUMHUYECKOH JTabopaTopu.

obopynoBaHus

XUMHNYCCKUC IIOHATUSA

XUMHYECKHH  DJIEMEHT,
KIaccuuKaIus
BEILIECTB

OTHOIIIEHHS K LIKOJIE,
MOHUMAHHUS
HEO0OXOIUMOCTH yUEHHUS,
BBIPXKEHHOT'O B
npeobiaaHuy yaeoHo-
MO3HABATENBHBIX
MOTHBOB H
MPEIIOYTCHHH
COIMAJILHOTO CITocoba
OIICHKHY 3HAHUM;
2.DopmupoBaHue




BBIPAKEHHOU
YCTOHYMBOH yueOHO-
[103HABaTEIbHON
MOTHUBAIIH yUCHHUS

56. | IlpakTuyeckas padora Ne7. O6pamenne | McmomszoBanue 1. Opuenranms Ha K.YY/. PeaktuBs!
CO CTEKJIOM (crubaHue CTEKISTHHON 712a00paTOpHOro00OpyA0 | MOHMMAaHHUE MPUYMH YMenus paborath B XHMHUYECKOE
TpyOKH, M3TOTOBIICHUE: TUIICTKH; BaHMA M CTEKISTHHON ycriexa B yueOHOH napax. o0opynoBaHHe
KalWJUIAPOB; IPOCTEUINX Y3JI0B; NIOCY /b, IPOBEICHUE JIeSATENBHOCTY, ILYY .

MPOCTEHIINX TPUOOPOB) HECIIOKHBIX 2. Y4aebHo- YMmenus  HaOmrOmaTh,
9KCIIEPUMEHTOB JIJISI MO3HABATEJILHBIM UHTEpEC ~ JieNlaTh BBIBOJBI IPH
JIOKa3aTeNNbCTBA K HOBOMY y4eOHOMY MPOBEJICHUH OIBITOB.
BBIJBUTaEMBIX MaTepHajy u criocodam P.YY].
TIPEATION0KEHUH; peLIeHUst HOBOW YaCTHOH  YMeHue
OITHCaHNE PE3yNIbTaTOB 3a7a4n CaMOCTOSATEIHLHOTO
9TUX paboT BEIICHUS

9KCTIEPUMEHTAILHON
JIeSITEIIbHOCTH,
OIUCHIBATH
XMUMHUYECKHE PeaKIny,
Ha0Io1aeMble B X0Je
HKCTIEPUMEHTA.

57. | XuMHn4eckui aHaJNu3: KAYECTBEHHBIA U 3HAHKE OCHOB 1.0OpuenTanus Ha K.YY/. PeakTuBbl u
KOJIMYECTBEHHBIN XUMHUECKOTO AHATH3A MOHMMaHHE TPUYHH 1. Ymenne XHMHUYECKOE

ycrexa B yaeOHoit JIOTOBapUBAThLCS U obopymoBanue

JIeSITeTIBHOCTH;
2. YueGHo-
MO3HABATEJILHBII HHTEpPEC
K HOBOMY y4eOHOMY
Marepuay u crocodam
pelIeHrs: HOBOW 4acTHOM
3a1a4n

MIPUXOIUTE K 00IeMy
PEUICHHUIO B
COBMECTHOM
JIeATENbHOCTH,
2.YmMeHue
MIPOAYKTHBHO
paspemniatb
KOH(IIUKTHI HA OCHOBE
ydeTa HHTEPECOB H
[IO3ULMHI BCEX €TO
YYaCTHHKOB

IL.YVYA.

1. ®opmupoBaTh
YMEHHE MPOBOAUTH
CpaBHEHHE U
KJaccu(pUKaIUIO 110
3a/IaHHBIM KPUTEPHSIM;
2.®opMHupOBaTh y
yYaImxcs
MIPECTaBICHUE O
HOMEHKJIaType
HEOPTaHMYECKUX
COEIMHEHUH.

P.YVA.

1. VMeHne yauThiBaTh
BEIJICIICHHBIC




YYHUTEIIEM OPUEHTHPHI
JICHCTBUS B HOBOM
y4eOHOM MaTepuaie B
COTPYIHUYECTBE C
y4HUTETIEM;

2. YMenune
MJIAaHUPOBATh CBOU
NEHiCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOM
3a/1a4eil U yCIOBUSAMU
ee pea3anny.

58. | Teopernueckue OCHOBBI OIBITHO- | YMEHHE OOBSACHSTH 1.Pa3BuTue BHyTpeHHEH K.YY/. PeaxTuBsl u
9KCTIIEPUMEHTAILHOM " MIPOEKTHOM | 3aKOHOMEPHOCTH TIO3WIINH IITKOJIFHUKA Ha 1. Ymenwe: XUMHYECKOE
JIeSITETTbHOCTH. N3MECHEHHS CBOMCTB YpOBHE TIOJIOKUTEIIFHOTO ~ * CTPOUTH MOHATHEIE obopyznoBaHue

BEIIECTB , 3HAaHWE OCHOB | OTHOIICHUS K IIKOJIE, JUId mapTHepa
9KCTIEPUMEHTAIBLHON 1 MOHMMAaHHSA BBICKa3bIBAHUS,
MIPOEKTHOH HEOOXOJUMOCTHU YY€HHsI,  YYUTHIBAIOIINE, 9TO
JesITeIbHOCTH BBIPA)KEHHOT'O B HapTHep 3HaeT U
npeobyaaHuu yaeOHo- BUJINT, a YTO HET;
MIO3HABATENIBHBIX * 33]]aBaTh BONIPOCHI;
MOTHBOB U * KOHTPOJIUPOBATh
MPEANOYTeHUH JieficTBUS mapTHepa.
COIMaIBHOTO crocofa ILYVY.
OLICHKH 3HAHMII; YmeHue:
2.DopmupoBaHue * OCYILECTBIISTh
BBIPaKECHHOH aHaJIU3 OOBEKTOB C
yCTOHYUBON yueOHO- BBIJICJICHUEM
MO3HaBaTEJILHOM CYIIECTBEHHBIX
MOTHBAIH yICHUSL. HECYLIECTBEHHBIX
MIPU3HAKOB,;
* OCYIIECTBIATH
CHHTE3 KakK
COCTaBJICHHE IIETIOT0
13 YacTe.
P.YVA.
YMmenus:
1.0cymiecTBaATH
WUTOTOBBIN U
TOIIArOBBII KOHTPOJIb
0 Pe3yibTaTy;
2. AIeKBaTHO
BOCIIPUHHUMATH OLICHKY
YUUTEINS;
3. Paznnuars criocod u
pe3ynbTar aeiicTBus

59. | Bribop TemMBI IpOEKTa. YMeHue miaHupoBaTth PazBuBath ciocoonocth kK K.YV /L.

[TnanupoBaHue fESTENEHOCTH. COOCTBEHHYIO CaMOOIIEHKE Ha OCHOBE 1. Ymenne
9KCTIEPUMEHTAIBHYIO KPHUTEPHsI yCHEITHOCTH JIOTOBApPUBATHLCS U

OCATCIIBHOCTD , YMCHHC

yae0HOI1 1eATeNFHOCTH

MIPUXOJUTH K 001IIeMy




BBIJIBUT'aTh T'MIIOTC3bI,
CTaBUTD IMPOCKTHLIC
3aJa4u.

pElIeHUIO B
COBMECTHOM
JIeSITCILHOCTH,
2.YMmeHue
MIPOTYKTUBHO
paspemarb
KOH(JIUKTHI HA OCHOBE
ydeTa HHTEPECOB U
MO3ULIMI BCEX €ro
Y4aCTHUKOB

ILYVY].

1. YMeHue npoBOIUTh
CpaBHEHME U
KIIacCU(UKAIUIO TI0
3a/1aHHBIM KPUTEPUSIM;
2. ®opMupoBaTh y
ydammxcs
NIPEACTABICHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COCIUHCHUN

P.YVII.

1. YMeHue yuuTsBaTh
BBIJICJICHHBIE
YUHUTEIEM OPUEHTUPBI
JIeHCTBHS B HOBOM
y4eOHOM MaTepuae B
COTPYIHUYECTBE C
YUHUTETEM;

2. YMmeHue
MJIAaHUPOBATh CBOU
JIIEWCTBUS B
COOTBETCTBHUH C
TMOCTAaBJICHHON 3a71auei
U YCIIOBUSIMU €€

peanu3anum.
60. | INoaroroBka mpoekra.Coop uH(MOpMaLuK | YMeHHE INIaHUPOBATh 1.PasBurue Buytpenneit  K.YY/L. Peaktussl u
1o TAaHHOU Teme.MopenupoBaHue | COOCTBEHHYIO MO3ULUYU IKOJbHUKA HA 1. YmeHnue: XUMHYECKOE
MPOEKTHONIEATENBHOCTH. 9KCTIEPUMEHTAIBHYIO CaMOCTOATEIILHOE * CTPOUTDH MOHSATHBIE obopynoBaHue
JeSITeIbHOCTD , YMEHHE | NMPOEKTUPOBAHHE JUIS TITapTHEpa

BBIIBUT'aTh THUIIOTC3HbI,
CTaBUTH ITPOCKTHBIC
3a1a4u, coouparp
nH(OPMAIIHIO U3
Pa3JIMYHBIX UCTOYHUKOB,
aHATU3UPOBATh,
MOJICIAPOBATh
9KCIICPUMECHT

y4eOHOU e TENbHOCTH
2.®opMupOoBaHUe
BBIPAKEHHOUN
YCTOWYUBOW ydueOHO-
MO3HABATEIILHOM
MOTHUBAIIH YYCHHS

BBICKA3bIBAHUA,
YUYHUTBIBAOIIUEC, YTO
mapTHep 3HAeT U
BUJMNT, a YTO HET;

* 33/1aBaTh BOTIPOCHI,
* KOHTPOJIUPOBATh
JIEWCTBHSI TapTHEpA.
ILYVYA.

YMeHue:

* OCYILIECTBIATD




aHaJm3 OOBEKTOB C
BBIIEJIEHUEM
CYIIECTBEHHBIX 1
HECYIIIECTBEHHBIX
MIPHU3HAKOB;

* OCYIICCTBIATh
CHHTE3 KaK
COCTaBJIEHHE LIEJIOTO
M3 YacTeH.

P.YVII.

YMmenus:
1.OcymecTBiATh
HTOTOBBIA U
MOIIArOBbIi KOHTPOJIb
0 PE3yJIbTATy,

2. AeKBaTHO
BOCIIPHHHUMATH OIICHKY
YUUTEIS;

3. Pasnuyath ciocob u
pe3ynbTatT NeHCTBHA

61-
65.

Brimonnenue Y4eOHBIX
OTIBITHO-3KCIIEPHIMEHTAIBHBIX PaboT.
IIpakTnyeckue padoOTHI

MPOEKTOB YYallluXCH

Hcnonb3oBanue
nmabopaTopHOTr0000pyI0
BaHMS M CTCKISTHHON
HOCY/Ibl, TIPOBE/ICHHE
9KCIIEPUMEHTOB JIJIsI
JIOKa3aTebCTBA
BBIJIBUT'a€MbIX
MPEANOI0KEHU;
OIMCaHKe Pe3yJIbTaTOB
STHX paboT

K.YVY/I.

1. YMenue
JIOTOBAapHUBATHCS H
MIPUXONTH K 00IIEMY
peIICHHIO B
COBMECTHOM
JeSITeIbHOCTH;
2.YmMmenue
TPOJTYKTHBHO
paspemartb
KOH(IMKTBI Ha OCHOBE
ydeTa HHTEPECOB U
MTO3UIIHN BCEX €T0
YYACTHHUKOB

ILYYA.

1. ®opmupoBaTh
YMEHHE MPOBOIUTH
CpaBHEHHE U
KJIAaCCU(UKAIIHIO TT0
3aJJaHHBIM KPUTEPUSIM;
2.®DopMuUpoBaTh y
yUaImuxcs
MIpEeCTaBICHUE O
HOMEHKJIATYpE
HEOPTaHUYECKUX
COEIMHEHUM.

P.YY.

1. YMeHue yauThIBaTh
BBIJICTICHHBIC
yYuTENIeM OPUCHTHUPEI

PeaxTuBbl 1
XHMHUYECKOE
obopynoBaHue




JICHCTBHS B HOBOM
y4eOHOM MaTepuaie B
COTPYAHUYECTBE C
YUUTEIICM;

2. YMenune
IUTAHUPOBATH CBOH
NEHiCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOM
3a/1a4eil 1 yCIOBUAMU
ee peanu3alui.

66.

IToaroroBka y4eOHBIX TPOESKTOB K 3aIIUTE

PasBuBaTh Cr10COOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KPHUTEPHsI YCICITHOCTH
yueOHOH JeITeIbHOCTH

K.YY/].

1.Ymenue
WCIIOJIb30BaTh PEYb
IUTS PETYJISIIHNA CBOETO
NICHCTBHS,
2.AnexkBaTHO
HCTIOJIB30BaTh PEUCBEIC
CpeICTBa IJIS peIICHUs
pa3IMIHBIX
KOMMYHHKATHBHBIX
3az1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBAHHUE,
BJIAJIETh
UAJIOTUYECKOU
hopmoii peun

P.YVI.

YMenue
CaMOCTOSITEIILHO
aJIEKBaTHO OIIEHMWBATH
MIPaBUIBHOCTH
BBIMTOJHEHUS JEUCTBUSA
¥ BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHUBHI B
HCIOJIHEHUE KaK II0
XOJy €r0 peaau3alu,
TaK ¥ B KOHIIE
JIEHCTBUAL.

ILYVY/.

YmMmenue:
OCYIIECTBIIATH
CpaBHEHHE U
KJIACCU(HUKAIIHIO,
BBIOUpas KPUTCPUU
JUTSL YKa3aHHBIX
JIOTUYECKUX OTepaluii;
CTPOUTH JIOTHYECKOE
paccyxaeHue




67.

HpOMe)KyTO"IHaSI aTTecTanus.
3aIIII/ITa IMPOCKTOB

YMeHune oBiIaieHUs
HaBBIKAMU KOHTPOJIA U
OLICHKH CBOEH
JIeSITENIbHOCTH, YMEHHE
MIPEABUJIETH BO3MOXKHBIE
MOCHEICTBUS CBOUX
neicTBUi

VYMeHue OleHUTE CBOH
y4eOHBIC JOCTHKCHUS

K.YVII.

1.YMmenue
HCIIOJIb30BaTh PEUb
JUTSL PETYIISILIUMA CBOETO
JIeHCTBHUS,
2.AeKBaTHO
HCII0JIb30BAaTh PEYEBHIE
CpEICTBA AJIS PELICHUS
Pa3IMYHBIX
KOMMYHUKaTUBHBIX
3a/1a4, CTPOUTh
MOHOJIOTTYECKOE
BBICKA3bIBAHME,
BIIAJIETh
JTUAJIOTHYECKOM
¢dopmoii peun

P.YV.

YMenue
CaMOCTOSITCIIFHO
aJICKBATHO OIICHUBATH
NIPaBUJIBHOCTh
BEITTOJTHEHHS JICHCTBUS
M BHOCUTH
HEOO0XOIUMEIE
KOPPEKTHBHI B
HUCIIOJIHEHNE KaK I10
XOJly €r0 peau3alln,
TakK ¥ B KOHIIE
JNIEUCTBUS.

ILYVY .

YmMmenue:
OCYUIECTBIISITh
CpaBHEHME U
KI1accH(UKAIUIO,
BEIOUpAss KpHUTEPUU
JUTSL YKa3aHHBIX
JIOTUYECKUX Omepaluii;
CTPOUTH JIOTUIECKOE

paccyxiacHue
68. | IMoaroroBka k ['MA, BIIP: pemenue YMeHune oBiIajieHus VYMeHue OlleHUTb CBOH K.YVII. PeakTuBbl 1
MPAKTHKO OPHCHTUPOBAHHBIX 3aIaHHIMA HABBIKAMH KOHTPOJIS U y4eOHbIE JOCTHKECHHUS Ymenne XUMHYECKOE
OILIEHKH CBOEH CaMOCTOSITEILHO obopymoBanue
JIESTSIIbHOCTH, YMEHHE OpTraHU30BHIBATH
MIPEIBUICTH BO3MOXKHBIC yueOHoe neiicTBue.
MOCJICAICTBUS CBOUX ILYY].
neicTBUi VYmenune
peoOpa3oBbIBATH

HH(GOPMAIIHIO 3




OJIHOTO BHJIA B IPYTOM.
P.YVII.

YMeHue cocTaBiIsTh
IJIaH pelIeHus
TIpoOIeMBI




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE
BHEYPOUYHOI 1eATeJIbHOCTH «Y IMBUTEJbHASA XUMHS -9» - 9 Kki1ace (68 yacos)c

YKa3aHHEM HCI0JIb30BaHUs 000pyaoBaHus uudpoBoii jaboparopun
«Touyka pocra»

Ne n/mm Tema ypoka ILlnanupyemMsble pe3yJbTaThbl Kou-Bo Jara HMudopmanu| HcnoabzoBanue
Tpeamernnie YY] JInuHoCTHBIE MeranpeaMeTHbie 1acos OHHas o6opysoBaHus
VY VY noanepxka | «Touka pocra»

Y4eOHUKPy0

sumuc I'.E. ,

Denvoman
@.I'. XuMmus:
9x.
BBenenne B Kypc «IKcnepuMeHTAIbLHAss XUMHA-9» (2 1)

1. Beoonwtit uncmpyxkmasic no Th Hatp MIOHATHE o | 1.MotuBanus K. YVA. 1 TexHuka
XUMUs — HayKa dKCIIepUMEHTaIbHasL. npeaMeTe XUMHH. | Hay4eHUs 1.Pa3sperienne 6e30MacHOCTH B
TP Cdhopmuporatb npeaMeTy KOH(IIHKTA KaOWHETEe
Jlemoncmpayuonnstit onvim N 1. | neppoHavdanbHbIE XAMUS 2.VipaBieHue XUMHH [IEHTPa
O3nakomnenue c¢ nadopamopuvim | NPEICTABICHUSA: 2.Pa3BuBath MOBE/ICHUEM ITapTHEpa «Touxa Pocra».
o6opydosanuem; npuémol 6e3onacholi | a) O BELIECTBE, a TAKXKE O | YyBCTBO ILYY . 3HaKOMCTBO C
pabomet ¢ HUM. MPOCTBIX M CIOXHBIX | FOPJOCTH 32 1. @opmupoBanne 00opy10BaHHEM

BEIL[ECTBAX; POCCHICKYIO TIO3HABATEJILHOH [EITH
0) Hayath (OPMHUPOBATH | XUMHUECKYIO e  CuMBOJEI
YMEHHE XapaKTepHU30BaTh | HayKy XUMHUYECKHX
BEIIlECTBA, NCTIONB3Yys sl | 3.HpaBcTBeHHO- 3JIEMEHTOB
9TOro MX (PU3MYECKUE | STHYECKOES e XuMHYECKHUE
CBOIiCTBa. OLICHUBaHHE bopmyIbl
e TepMmHHBI
e Anamuz u
CHHTE3
P.YV].
1.Ilenenonaranue u
TUIAHUPOBAHUE.

2. BxoaHoe TectTupoBaHue no 1
TEOPETUIECCKUM U
NPAKTUHYCCKUM 3HAHUAM 34 8
KJIacc

Pa3znen 1. MHorooo6pa3ue XuMH4eCKHNX PeaKUii B IKCIIEPUMEHTAIbHOI xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | Ilpakmuueckasa paboma Ne 1 VYMeHHe N0/1b30BaThCs Pa3BuBath PerynsiruBHbIe: HaTuux
«IIpasuna mexnuxku 6ezonacnocmu HarpeBaTeIbHBIMU yMeHHS OcyIecTBIsoT TeMIepaTyphl
npu padome c 1a00pamopHvIM npubopamu OLICHUBATH HOIIArOBBIIl KOHTPOJIb (Tepmormap-
o0bopyooeanuem. U3yuenue cmpoenus CUTYAIUIO U 10 pe3ynbTaTy HEIiH)
niamenu» OIEpPaTUBHO Ilo3naBaTenbHbIe: ’

CIIMPTOBKaA




[IPUHUMATh Crposrt peueBoe
pelieHue, BBICKa3bIBaHUC B
HaxOJIUTh YCTHOHM ¥ TUCbMEHHOU
aJIeKBaTHBIC dopme
CHoCcOOBI KoMMyHHKATHBHbBIE:
B3aUMOJEHCTBM  YUUTHIBAIOT Pa3HbIE
ac MHEHHS U CTPEMATCS K
OTHOKIJIACCHHKA  KOOPIMHAIIH
MH BO BpeMs Pa3IMYHBIX TO3UIUI B
MPOBEICHUS COTPYAHUYECTBE
MPaKTUUECKON
paboTsI.
OBP B 3kcniepuMeHTanbHON 3HATh ONpeACICHUs dopmuposats  Ilo3HaBaTeabHBIE: §1, JaTank
XUMHI OKHCJIMTEIBHO- MOTMBALMIO K BBIOMPAIOT OCHOBAHUS U TeMIICpaTypEl
Tabopamopusiii onvim Ne 1 BOCCTaHOBUTEIHLHOM ueneHanpasneH  KPHTEPHH s IUIATUHOBBIN
peaxuuu, OKUCIUTENA, _ KIIacCH(pUKALUU
«H3ylfenue peaxyuu e3au- BOCCTaHOBHTEIS. YMETh Lo peakiuii
Mooeiicmeusn cyib@uma HAMPUs € | ypapHUBATH HosnasaTensno | PEOOPA3OBHIBATE
HEPOKCUOOM 8000P0Oa» OKHCIIUTEIIbHO- . MH(POPMALIMIO 13
BOCCTaHOBMTEIILHbIE " OJHOTO BHIa B PYTOM
PCaKIlH, pasbACHATE AGRTENLHOCTH, U BBIOMpATh 11 ce0s
MPOLECCHI OKUCIECHUS U OCO3HaHHOE, y106HyI0 hopMy
BOCCTaHOBJICHHS, yBaXuTe/bHOE dukcamm
TIPUBOJUTH TIPUMEPHI n
OKHCITUTEIBHO- Aobpoxenatens NPEACTABIICHHA
BOCCTAHOBHTEIIEHBIX Hoe uHpopmaLi
peaKIuit. PerynsituBHble:
OTHOWEHKE K BBIJIBUTAIOT BEPCUU
Apyromy penieHust mpo0IeMsl,
YeNOBEKY, ero 0CO3HAaBaTh KOHEYHBIH
MHEHMUI0, pe3ysbTar
MnpoBo3speHn  KomMyHHKaTHBHBIE:
0. OTCTanBaTh CBOIO TOUKY
3pE€HUA, IPUBOJIUTH
apryMEHTBI,
MOJATBEPKAAs UX
(dakramMu
pa3nuyath B yCTHOU
pedu MHEHUE,
JIOKa3aTebCTBa,
TUIIOTE3bI, TCOPHH
TermnoBoit 3PHEKT XUMHISCKHX 3Harth dopMHUpPOBATH PerynsiruBubie: §2 JlaTank
peaknuii. [Torsitue 00 ’K30- 1 KI1aCCH(UKALMOHHbIH LIeJIOCTHOE BBIJIBUTAIOT BEPCUH TeMIEpaTypbl
MIPHU3HAK MHPOBO33PEHHE,  pPelIeHHs POOJIEMBI, TUTATHHOBBIN
SHAOTCPMHHUCCKHUX pveaKHHHX' TECPMOXMMHYCCKUX COOTBETCTBYIOIIl  OCO3HABATh KOHEUHBINA
Hemoncmpavyuonnsiit onvim Ne peakuuit. [TonnMats ce pesyisTaT
2[Ipumepol 2Kk30- u 3HAaYCHUE TCPMHUHOB: coBpeMeHHOMY  [lo3HaBaTeJbHbIE:
OHOOMEPMUHECKUX PeaKYUL. TeroBo# 3 dekr YPOBHIO BBEIOMPAIOT OCHOBAHUS H




Hemoncmpayuonnstit onvim Ne 3 XAMHYECKO# peakuuy, pa3BUTHS KPUTEPUH ISt
«Tennoeoii 3hgpexm TEPMOXHMHYECKOE HAyKH. KJ1acCU(pUKALNH
pacmeopenus eeuiecme 6 600ey YPaBHCHHC pCAKLIH, peaKiuil
9K30- U peoOpa3oBEIBATH
SHIOTEPMHYECKHE nH(pOPMALHUIO U3
peakuuu. YMeTb OJIHOTO BUJA B APYroil
3aIMCHIBATh 1 BBIOWpATh IS ceOs
TePMOXUMHUYECKUE ynooHyr0 Gopmy
ypaBHEHHS PeaKLuii 1 ¢bukcanumn
BBIYUCIISITH KOJTHYECTBO MpeICTaBICHUSI
TEIUIOTHI 110 uHbOpMAIUH
TEPMOXHUMHICCKOMY
YPaBHEHUIO PEaKIUH.
CKOPOCTh XUMHUYECKHUX 3HaTh OmpeneIeHue dopmupoBath PeryasiTuBHbIE: §3 Hatuuk pH
peakuuit CKOPOCTH XHMHHECKO# MOTHBAIIHIO K CaMOCTOSITEIIBHO
Jlemoncmpauonnviii onvim No peakiuu u eé _ | nereranpasien OOHApY)XUBAIOT
8 _ | 3aBECHMOCTB OT ycioBuil | HOM bopMyTHpYIOT
4B3auM00€ucm6ue YUHKA € COMAHOU | pnorexaHus peakLUH. [03HABATENLHON  IIpOOnIEMYy.
U YKCycHOU Kuciromamu. [Tonumarts 3HaYeHUE JIeATEeIbHOCTH, IMo3HaBaTe/bHbBIE:
B3awwoéeucmeueyzp aHyIUpOEAHHO0 TEPMHUHOB «KaTaJHU3aTOP», | OCO3HAHHOE, BBIABIISIFOT IPUYHHBL U
YUHKA U YUHKOGOU MBI € CONAROU «UHTHOUTOPY, YBaXXUTEJIBHOE U CIICCTBHS SIBICHHIA,
kucaomot. B 3auﬂfodeucm8uve OKC”‘)? «hepMeHTBI». JIOOpOXKenaTeNnb  CTPOSAT JIOTHUCCKUE
meou(ll) ¢ cepuoii Kucromou pasHou HO paccy ey,
KOHYEHMPAayuu npu PA3HbIX YCTAHABIHBAIOT
memnepamypax. NIPHHHHO —
Jlabopamopnbtit onvim Ne 2 CJIEICTBEHHBIE CBS3U
«H3menenue pH 6 xo0e KoMMyHUKATHBHBIE:
OKUCIUME/IbHO-60CCMAHO- YUHTBIBAIOT PA3HBIC
GUMENIbHBLX PeaKUUIL) MHCHIA I CTPEMATCA K
KOOP/IMHALIUH
Pa3IMYHBIX TO3ULHHI B
COTPYIHUYECTBE,
bopMyIHpyIOT
CcOOCTBEHHOE MHEHHUE U
MO3HULINIO
Ilpakmuueckasn pa6oma No2. YMeTh onpenensTh, Kak PaszBuBath PerynsituBHble: JlaTumk
H3syuenue enuanus yciosuii HU3MEHHTCS CKOPOCTh YMEHUS OcyHICCTBJ'IVHIOT HaIPSKEHUS
. PEaKIMH MO BIUSIHUEM OLICHUBATh MOIIArOBBIi KOHTPOITh
nposedenus xflmuueCKou pasIHYHBIX (GAKTOPOB CHUTYAIIHIO U 0 pe3yIbTaTy
peakyuu na eé ckopocms. Th OIEPATUBHO IMo3naBareabHbIE:
TP NPUHUMATH CrposT peueBoe
Jlabopamopnutit onvim Ne 3 pelieHue, BBICKa3bIBaHHE B
«Cpagﬂumeﬂbna}l xapakme- HaxXoIuThb yCTHOﬁ Y MMCbMEHHOM
PUCHLUKA 60CCHAHOBUMENIbHOUL ANCKBATHbIC opwme
CROCOGHOCIIIL MEMALI08) Croco0bI KoMMyHHKaTHBHBIE:
B3aMMOJCHCTBH  YUHTHIBAIOT pa3HbIC
qc MHEHHS U CTPEMSATCS K




OJTHOKJIACCHUKA  KOOPAWHALUH
MU BO BpeMsi Pa3JIMYHbIX TTO3ULNH B
MIPOBEICHUS COTPYAHUYECTBE
MIPaKTUYECKON
paboTsI.
IToaroroska k 'MA 1.3akperuieHne 3HaHUH U 1. Ymenue K.YY/].
MIPaKTHYECKHX, OpUEHTUPOBATEC  YMeHME
pacyeTHBIX HaBBIKOB y4- s Ha CaMOCTOSITEIIEHO
csl. MOHNMaHHE OpTraHHU30BBIBATh
2.YMeHue peuaTh IpUYUH ycIexa  y4eOHoe
TUTIOBEIE IPUMEPEI B yueOHOH B3anMO/IeiicTBHE B
KOHTPOJIHHO- JIESTeTTHHOCTH rpyre
U3MEPUTENBHBIX ILYVYA.
MaTepHaioB YMmenue:

* OCYIIECTBIIATH aHAIIN3
00BEKTOB C
BBIJCTIEHUEM
CYIICCTBEHHBIX U
HECYIIIECTBESHHBIX
MPU3HAKOB;

* OCYIIECTBIATH CHHTE3
Kak COCTaBJICHUE
LIEJIOr0 U3 YacTeH.
P.YV/.

VYMmeHus:
1.0OcymiecTBasATh
HWTOTOBBIA U
MOIIaroBbIii KOHTPOJIb
O Pe3yybTaTy;

2. AIeKBaTHO
BOCTIPHHAMATH OIICHKY
YUUTEIS;

3. Paznnuats crnocod u
pe3yJIbTaT IeUCTBUS

Tema 2. Dnexmponumuueckas ouccouuauus (9 u)

3HeKTp0J’II/ITI/I‘~IeCKa$[
Jucconnuanys — riiaBHOC

YCJIOBUC NPOTCKAHUA peaKuHﬁ B

pacTBopax.

ﬂemoncmpauuonubtﬁ onslm
NedHcenoimanue pacmeopog éewecme
Ha 27eKMPU4ecKyio npo8ooUMochs.
Heuoicenue uoH06 8 21eKMputecKom

noie.

Hemoncmpayuonnsiit oneim Ne5

3HaTh ompeaeNeHus
TIOHATUH <«BJIEKTPOJIUTY,
HEDIICKTPOJIUATY,
«ONEKTPOTUTHYECKAS
JIHUCCOUAIH». YMETh
WUTIOCTPUPOBATH
pUMepaMt U3yICHHBIC
MOHATHS K OOBSICHATH
MIPUYUHY
DJIEKTPONPOBOAHOCTH
BOJIHBIX PACTBOPOB
COJICH, KUCJIOT U
eI0YeH.

®opMupoBaTh
OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHUIO,
TOTOBHOCTH U
CIOCOOHOCTH K
CaMOPa3BUTHIO
u
camMo00pa3oBaH
nro. PazpuBarp
KOMMYHUKATHBH
yIO
KOMITETEHTHOCT

PeryasiTuBHbIe:
CTaBAT Y4eOHYIO
3ajavy, ONpeaessioT
MIOCJIE/I0BATEIILHOCTD
MPOMEXXYTOYHBIX IeJIeH
C YY4ETOM KOHKPETHOTO
pe3ynbTara,
COCTAaBJIAIOT IJIaH U
aNTOPUTM ACHCTBUI
ITo3HaBaTenbHbIE:
CaMOCTOSTEIIHLHO
BBIJICTISIFOT

hopMyIUpyIOT

§6

Hatuuk
3JIEKTPO-
MTPOBOJHOCTH




«Inekmponumeul u

b, yMEHUE

MO3HABATENILHYIO I1ETTb,
HCTIONB3Ys 00IIue

HeIIeKmpoaIumal» YBaXaTb HHYIO
TOYKY 3PEHUS MPUEMBI PEIICHUS
pu 3amadq
00CyXIeHUH KomMyHuUKaTHBHBIE:
poOJIEMBI. KonTpomns u orieHka
JIEHCTBUI apTHEPA
10. DIIeKTPOIUTUIECKAS 3HaTh OIpeneNeHus ®opMupoBaThH PerynsiTuBHbIE: §7 PeakTuBhl 1
JMCCONMALMS KUCIIOT , MIEJI0Yeit TIOHATUH «KUCIIOTay, OTBETCTBEHHOE CTaBAT y4eOHYIO XAMHIYECKoe
¥ COIeii. «OCHOBaHHE», «COIb» C OTHOIIIEHUE K 3ajauy, ONpeAesoT obopynoBaHue
TOYKH 3PCHUS TEOPHUU YUEHHIO, MOCTIEeI0BATENBHOCTh PeaxTuBbI N
3NIEKTPOIUTUIECKOM TOTOBHOCTb U MIPOMEKYTOUHBIX IesIeit XMMHYECKoe
JUccolManui. YMeTh CHOCOOHOCTh K C y4eTOM KOHKPETHOTO obopynoBaHue
OOBSACHATH 00IIHe CaMOpa3BUTHIO  pe3yJbTaTa,
CBOMCTBA KHCIIOTHBIX " COCTABJISIOT IJIaH U
WINEJIOYHBIX PAacTBOPOB camM0o00pa3oBaH  aITrOPHUTM AECHCTBUI
HaJMYUEeM B HUX HOHOB 0. ITo3naBarenbHbIe:
BOJIOPOa W THAPOKCHJ- CaMOCTOSATEIHHO
HOHOB COOTBETCTBEHHO, a BBIJICJISIOT
TaKXKe COCTaBIATh (bopMyIHPYIOT
ypaBHEHUS MI03HABATENBHYIO I1EJIb,
3MEKTPOIUTHIECKOI UCTIONB3Ys 00LIme
JUCCOIMAINN KUCIIOT, MIPUEMBI PEIICHUS
OCHOBaHUU U COJEWN. 3aja4
KomMmyHukaTuBHbIe:
KonTtposs u ornieHka
JIEHCTBUH MapTHEpa
11.| CunbHbIe U c1adbIe 3HaTh OMNpeleNeHus ®dopmupoBath PeryasiruBnbie: §8 Jatanx
3JIEKTPOJIHTHL HOHATHH «CTENeHb 5 OTBETCTBEHHOE  CTaBsT y4eOHYIO 3NEKTpo-
Jabopamopusiii onvim Ne 4 IIEKTPOIUTHYCCKOM OTHOIIICHHE K 3a/1a4y, ONPEAEISIIOT MIPOBOIHOCTH
JMCCOLMAINN», «CHIbHBIC | YUEHUIO, [OCJIEI0BATEILHOCTD
«Cunvnvie u cnagule snex- JIEKTPOJIUTBIY, TOTOBHOCTb U MPOMEKYTOUHBIX IIeNei

mpoJiumasl)

«CTa0BICIIEKTPOIIATEIY.
[NonnmaTts pazHuiy
MEXAY CHIIBHBIMH U
CJIaOBIMU 3JIEKTPOINTAMHU

CHOCOOHOCTH K
CaMOPa3BUTHIO
nu
caMmo00pa3zoBaH
HIo0.

C Y4€TOM KOHKPETHOIO
pe3ynbTrara,
COCTaBIIAIOT IUIAH U
aNTOPUTM ACHCTBUI
Ilo3naBartenbHbIC:
CaMOCTOSTENIFHO
BBIJICJISAIOT
bopMyIHpyIOT
MO3HABATEJIbHYIO LEb,
HCTIONB3Ys 00IIue
MPUEMBI PEIICHUS
3anaq
KomMyHuUKaTHBHBIE:
Kontpoms u oueHka
JeiicTBuil napTHEpa




12.| Peakuuu HOHHOTO OOMeEHA. 3HaTh onpeaeseHue dopMupoBaTth ITo3naBareanHbIE: §9 JaTuuk
Jlabopamopuuiii onvrm Ne 5 peakuuit H'OHHOTO 0OMEHa, | MUPOBO33pEHHE,  CAMOCTOSATEIIBHO JIEKTPO-
«Bzaumodeiicmeue 2udpoxcuoa YCIIOBHSA X MPOTEKAHUA. | COOTBETCTBYIOUI  BBIAEIAIOT NPOBOZIHOCTH,
Gapus ¢ ceproii KUCIOMoii» YmeTsb COCTABIIATE ee bopMyIHpYIOT no3atop o0bpéMa
TMoxrotoska k THA MOJIHBbIC ¥ COKpALIEHHBIE | COBPEMEHHOMY  II03HABATEIbHYIO LIEb, JKUIKOCTH, O10-

HOHHBIC YPaBHCHHS YPOBHIO HCTIONB3Ys 00IIne perka
HEOOpaTUMBIX PEaKIUH U | Pa3BUTHA MPUEMBI PEIICHUS
Pa3bICHATh UXCYIIHOCTh, | HAYKH, 3ajaq
MIPUBOJUTH TPUMEPHI KOMMYHHUKaTHBH KoOMMyHHKaTHBHBIE:
peakuuii HOHHOTO VIO KoHnTponb 1 onenka
oOMeHa, HOYMHX 0 KOMIIETEHTHOCT  JIEHMCTBUI apTHEpa
KOHIIA. b U yBaXCHHUE

K MHOM TOYKe

3peHHS TIPU

0o0CyX)IeHnHn

pe3yIBTaTOB

BBITTOJIHEHHOU

paboTHI.

13. | Peakuuu MOHHOTO OOMEHA. YMeTh NpUMEHSITh Pa3BuBath PeryasTuBHbIe: MOBTOPUTH | JlaTumk
JlaGopamopnvtii onvim Ne6Peaxyuy | TCOPETIIECKHE  3HAHNS YMEHUS OCyIECTBISAIOT §9 3JIEKTPO-
O6M€Ha Me.?iC()y pacmeopami Ha MMPaKTUKE, OGLHCHHTL OLCHUBATH IIOIIarOBbIN KOHTPOJIb IIPOBOAHOCTH
ATEKMPOTUMOG. pe3yNbTaThl MPOBOAUMBIX | CUTYalUIO U T0 PEe3yNIbTaTy
JIaﬁopamopnbtﬁ OnbLmM ./V;” 7 OIIBITOB, XapaKTEPU30BaATh OIICPATUBHO ITo3HaBare/JbHBIE:

«Obpa3zosanue coneii aMMoOHUA) YCIOBIE TPOTCKATI HIPHHHMATD CrposT peuesoe
Mororoska k [HA peakuuii B pacTBopax pelieHue, BbICKA3bIBaHHE B 3
AJIEKTPOJMTOB [0 KOHLA. | HaXOIHUTh YCTHOM ¥ IHCbMEHHOM
aJICKBATHELIC dbopme
CHoCcoO0BI KommyHuKaTHBHBIE:
B3aMMOJEHCTBH  YUHTHIBAIOT Pa3HbIe
sac MHCHHS U CTPEMATCS K
OJIHOKJIACCHUKA  KOOPIMHALMH
MH BO BpeMs a3 IMYHBIX TIO3HIUH B
MPOBECHUS COTPYAHUYECTBE
MPaKTHYECKOM
paboTHI.
14. Ilpakmuueckasn paﬂoma No3. | YMeTh ocymecTBIsITh ®dopmupoBathb PerynsiTuBHbIE: PeakTuBEI N
«Pewenue XMMHUUYECKHE OIBITHI HA MHPOBO33pEHHE,  CTaBST y4eOHYIO XgMﬂquKoe
3HAHHE KAYEeCTBEHHbIX COOTBETCTBYIOL]  3aj1ady, ONPEIENsIOT 000pynoOBaHHE
IKcnepumernmaibHblxX 3a0au Ha o
PeaxImii; COCTaBIATh ee TIOCJIE/I0BATEIILHOCTD
onpedenenue  KAMuomoO8 U | e u COKpAIIEHHBIE | COBPEMEHHOMY  MPOMEKYTOUHBIX IENEH
anuonoe»Th HMOHHbBIC YPaBHEHHMS YPOBHIO C YY4E€TOM KOHKPETHOTO
HEOOPaTUMBIX PEaKIUN U | Pa3sBUTHUA pe3yibTara,
Pa3bICHATh WX CYIIHOCTb. | HAYKH, COCTABJISAIOT IUIAH U
XapakTepu3oBaTh KOMMYHHUKATHBH  aJTOPUTM JCHCTBUI
YCIIOBHS TECUCHHUS yI0 Ilo3naBaTenbHbIE:
peakuuii, MAYIHX 10 KOMIIETEHTHOCT ~ CaMOCTOSITEIEHO
KOHI[a, B PacTBOpax b W yBa)XCHHUE BBIJICIISIOT




AJIEKTPOJIUTOB. K UHOM TOYKE bopMyIHpyOT
3peHHS TIPU MO3HABATENILHYO 11CTIb,
0o0CcyXIIeHnn HCTIOJB3YS O0IIIHe
pe3yIBTaTOB TIPUEMBI PEIICHUS
BBITTOJTHEHHOM 3aja4
paboTsI. KomMyHuUKaTHBHBIE:
KoHTpons u onienka
JIEHCTBUI apTHEPA
15.| I'uoponus coneii. 3HaTh omnpeneneHue ®DopmupoBaTh PeryasTuBHbIE: §10 PeakTuBbl 1
IMoaroroeka k TUA THIPONH3a CONieH. YMETh | OTBETCTBEHHOE BHOCSIT HEOOXOIMMBIE XUMHUYECKOe
OTIpEICIISITh XapaKTep OTHOIIICHHE K KOPPEKTUBHI B IEHCTBUE obopynoBaHue
CpeIpl PacTBOPOB COJNEH | YUEHHIO, TIOCTIE €TO 3aBEPIICHUS
10 WX COCTaBy. TOTOBHOCTh H Ha OCHOBE €r0 M y4eTa
CoCcOOHOCTh K XapaKTepa cIeJIaHHBIX
CaMOpPa3BUTHIO OIIHNOOK.
51 Ilo3naBaTe/ibHBIE:
caMo00pa3oBaH  CTPOST PEUCBOC
HIO. BBICKA3bIBAHUE B YCTHOM
U IHCBMEHHOH (hopMme
KoMMyHHKaTHBHBIE:
KOHTPOJHPYIOT
JIEHCTBUS TapTHEpPa
16. | Ilpakmuueckas paboma Ned. YMeTh PUMEHATH Pa3BuBath PeryasiTuBHbIE: [oBToputs PeakTuBsl
Pewienue TEOpPETUYCCKHE 3HAHUSL YMEHUS OCyIIECTBIAIOT o XEMIIECKOE
HA TIPaKTHKE, OOBACHATH OIICHUBATh HOLIArOBBIA KOHTPOJIb y4eOHUKY | 00opymoBaHHE
IKCnepumenmajibHblx 3a0ay no
PE3YIbTAThl MPOBOAMUMBIX | CUTYAIUIO U 110 pe3yJIbTaTy Martepuali
meme «neKmporumuecKkan OIIBITOB, XapaKTEPU30BATh | OIEPATUBHO IMo3HaBaTebHbIE: rnasbl 1.
ouccouyuayun». Th YCIIOBHSI TIPOTEKAHUS [PUHUMATD CrposT peueBoe
peaxImii B pacTBOpax pelieHue, BBICKA3bIBAHUE B
AJIEKTPOJIUTOB JO KOHIA. | HAXOTUTh YCTHO# U THMChMEHHOM
aJIeKBAaTHBIE dopme
CHocoOBI KoMMyHUKATHBHbBIE:
B3aMMOJEHCTBY  YYMTHIBAIOT Pa3HEIE
sac MHCHHS U CTPEMSTCS K
OJHOKIIACCHUKA  KOOPAUHAIUH
MU BO BpeMs a3 IMYHBIX TO3HIUH B
[IPOBEJICHUS COTPYAHUYECTBE
MPAKTHIECKON
paboTHI.
17.| TecTOBBIM KOHTPOJIbNO YMeTh UCTI0JIb30BaTh dopmupoBarb PerynsituBHble: [ToBTOpUTH
pazoeny «MHorooGpasue mpuoOpeTéHHBIC 3HAHWUA. | OTBETCTBEHHOE OCYIECTBIAOT § 1o
. OTHOIIIEHHE K MOIIAroBbII U HTOrOBBIN YUCOHHUKY
XHMHUYECKHX peaKHuI/II/I B YUYEHHIO, KOHTPOJIb 110 PE3YNIbTATY. MaTepuan
IKCIIEPUMEHTAJIBHON XUMHID) FOTOBHOCTE U [JaBbI

CII0OCOOHOCTD K
CaMOpa3BUTHUIO
u




caMo00pa3oBaH
0.

Pa3znen 2. [IpakTuKyM MO HM3y4YeHHIO CBOMCTB MPOCTHIX BEHIECTB: HEMETAJLIOB M METAJLIOB, UX coequHeHuil (394)
Tema 3. Ceoiicmea zanozenos(S u)

18.| Iamorens!: usnyeckue u 3HaTh 3aKOHOMEPHOCTH ®opMHUpOBaTH PeryasiTuBHbIe: 1 §12 PeakruBbI 1
XAMAYECKIE CBOHCTBA W3MEHEHHsI CBOMCTB LIETIOCTHOE [L1aHUpYIOT CBOM XHMHUYECKOE
Temoncmpawuonnstii onvim Ne6 9JIEMEHTOB B A-Tpynmax. | MHPOBO33pPEHHE, neiiCTBHS B cBZUC obopynoBaHue
Duszuueckue c60UCMEA 2aTI02EHOE. YMETb JIaBaTs COOTBETCTRYIONL  TMOCTABIICHHOM 3aAa4CH 1

N XapaKTEePUCTUKY ee YCIIOBUSIMHU €€ PEIICHHS
Jlabopamopnbiii onvim 3JIEMEHTOB-TAJIOTEHOB 110 | COBPEMEHHOMY  [lo3HaBaTelbHbIE:
No8Pacnosnaeanue conanoti KUCIOM®L, | px MONIOKEHHIO B YPOBHIO CraBst 1 GOPMYIHPYIOT
X10pu008, OpOMUO0E, UOOUAO8 U TOOA. | yepyoaMYecKOil TAOIHIE | PA3BHTHS LeJTH 1 IPO6IEMBI YPOKa
P U CTPOCHHUIO aTOMOB. HayKH. KoMMyHHKAaTHBHBIE:

AJlIEKBaTHO
UCTIONB3YIOT pEUEBhIC
cpeacTBa A

3P PEKTHBHOTO
pemnieHus
KOMMYHUKaTHBHBIX
3a7a4 JINYHOCTHDbIE:
Pa3BuBaroT oco3HaHHOE
OTHOIIEHHE K CBOUM
COOCTBEHHBIM
MOCTYIKaM

19.| Xuop. CsoiicTBa u 3HaTh CBOIiCTBa XJIOpa dopMupoBaTh PerynsatuBHbIie: 1 §13 Anmnapar st
NpUMEHEHHE XJI0pa KaK IMPOCTOTO BEIECTBA. | LEIOCTHOE PaznuyatoT crioco6 u MIPOBEICHUS XH-
TP YMETh COCTaBIIATh U MHPOBO33PCHUE,  pe3yJsbTaT AeUCTBUS MHYECKHUX IIPO-

. OOBSICHATH C TOYKU cooTBeTCTBYIONI  [lo3HaBaTeIbHBIE: neccoB (AITXP)
Aemoncmpayuonnviic onvim Ne 7 3peHHs OKUCIICHHS U ee Buageror o6mmm
«H3yuenue gusuueckux u BOCCTaHOBJICHHS COBPEMEHHOMY  MPHUEMOM pelleHHs
XUMUYECKUX CEOUCHE xiaopa» YPaBHEHUS pea](]_[p]f/'[, YPOBHIO 3a71a4
XapaKTePU3yIOIINX pa3BuTus KoMmyHukaTuBHbIE:
XMMHUYECKHE CBOMCTBA HayKH. JloroBapuBaroTcs o
xJjiopa. COBMECTHOMU
JIeSITeIIbHOCTH, IPUXO/ISI
K 00IeMy penIeHHIo

20.| CoenuHeHUs TajgoOreHOB. 3HaTh crniocob® mosydeHus | BocnuTeiBaTh IMo3HaBaTeJbHBIE: 1 § 14 PeakTuBb U
XJ10pOBOJIOPOJL. XJIOPOBOZIOPO/Ia B POCCHICKYIO Braneror o6mmm XHMHUYECKOe
Jemoncmpauuonnsiii onvim Ne8 1a00paTopuu ¥ yMeTh IPaKIAHCKYIO MIPUEMOM pELICHHS 3a/1a4 o0opyoBaHue
Tommenue x10poeodopoda u cobuparb ero B HICHTUYIHOCTD: KoMmyHukaTuBHbIE:

de. MpoOUpKy, KoI0y. YMeTh | maTpuoTH3M, JloroBapuBaroTCs 0
];fl Ifmeop crue eeo 6 60 XapaKTepU30BaTh T000BE 1 COBMECTHOM
CBOMCTBa XJIOPOBOAOPO/A. | YBaXKEHHE K JEATENLHOCTH, TIPUXOIAT
OreuecTBy, K 00IIEMY PEIIeHHIO.
YyBCTBO PerynsiruBuble:

TOPAOCTH 32

[InanupyroT cBOM




OTCUYCCTBCHHYIO  JICHCTBHS B
HayKYy. COOTBETCTBUU C
MOCTaBJICHHOM 3aaueil U
YCIIOBHSIMU €€
peanm3anun
21. Ilpakmuueckas paboma Ne 5. 3HaTh o0mue u PazBuBath PeryasiTuBHbIE: [loBTOpM | PeakTussl u
Ionyuenue consnoii Kuciomoi WHAUBHAYAJIbHBIE yYMEHUs OcCyIeCTBIAIOT T § 12- | xuMunueckoe
. TE CBOWCTBA COJISHOI OLICHUBATh MTOIIIarOBBIH KOHTPOIh 15 obopynoBaHue
u usyuenue ee c6oucms. KHCJIOTEL. YMETh CUTYAIIHIO U 0 Pe3yJIbTaTy
TP OTJIMYATh COJISTHYIO OIEePATUBHO Io3naBaTeJbLHbIE:
KHCJIOTY ¥ €€ COJIH OT MPUHUMATH CTposT peueBoe
JIPYTUX KUACIOT U COJEH. pelenue, BBICKA3bIBaHUE B
YMeTb NpUMEHSTh HaXOJIHUTh YCTHOH ¥ NUCbMEHHOMU
TEOPETUYCCKHUE 3HAHUS aJIeKBaTHLIE bopme
HA TIPaKTHKE, OOBACHATH CIIOCOOBI KoMMyHHKATHBHbBIE:
pe3ynbTaThl MPOBOAMMBIX | B3aMMOJCHCTBH  YUYHUTHIBAIOT Pa3sHBIC
OTIBITOB, XapaKTEPU30BATh | 5 C MHEHHS U CTPEMSITCS K
YCIIOBHSI TPOTCKAHUS OTHOKIIACCHUKA  KOOPJUHAIIUN
PpeaxImii. MH BO BpeMs Pa3IHYHBIX TIO3HUIUH B
TIPOBEICHUS COTPYAHUYECTBE
MPaKTHUYECKOU
paboTHI.
22.| Ioagroroska x TNA 3akperuieHue 3HaHui u VYMmenune K.YVY/.
pacUYETHBIX HABBIKOB y4- OpPHEHTUPOBAThCS Y MEHHE
col. Ha TOHUMAaHHe CaMOCTOSITEIbHO
YMeH#ue pemaTts THIIOBBIE | MPUYHH yCIexa B OPraHu30BbIBAThH
TIPUMEPHI KOHTPOIBHO- yaeOHOI yuebHoe
M3MEPHUTEITBHBIX LIEATEIILHOCTH B3aNMO/ICHCTBHE B
MaTepHaoB rpyrie
LYV,
YmMenue:

* OCYILIECTBIIATH aHAJIH3
00BEKTOB C
BBIICIICHUEM
CyH_IeCTBeHHBIX nu
HecyHIeCTBeHHBIX
MIPHU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJICHHE
IIEJIOr0 U3 YacTei.
P.YVII.

VYMmenus:
1.0cyuiecTBisATh
HTOTOBBIA U
TIOIIArOBbIA KOHTPOJIb
10 pe3ynbTary;

2. AJeKBaTHO
BOCIIPUHHMATH OLICHKY




YAUTENs;
3. Pazmuate crocob u
pe3yabTaT AeUCTBUS

Tema 4. Ceoticmea kucnopooa u cepot (7 4)

23.| Kucnopoa: moyiydeHue u 3HaTh 3aKOHOMEPHOCTH ®DopmupoBaTh PeryasiTuBHbIE: § 17 PeaxkTuBBI U
XHUMHYECKHe CBOHCTRA. HU3MEHEHHsI CBOMCTB LETIOCTHOE [UIAHUPYIOT CBOM XHUMHUYECKOE
. 3JIEMEHTOB B A-Tpynmax, | MHPOBO33pDEHHE, neiicTBUS B CBSI3H C obopynoBaHue
Hemoncmpayuonnsiit onvim No 9. - .
«Ionyuenue u cobupanue Kuciopooa 6 OUpPCACIICHNC HOHSTH COOTBETCTBYIOIL  [I0CTaBJICHHOU 3aa4cH U
nabopamopuu aIIOTPONHH. Y METh ee YCIIOBHSIMH €€ PEIleHHUS.
U 3ANOTHEHE UM 2a30MempPar JIaBaTh XapaKTEPUCTUKY coBpeMeHHOMY  [lo3HaBaTebHBIE:
JlaGopamopusiii onsim N9, 3IIEMEHTOB H IPOCTHIX YPOBHIO CTaBAT U (POPMYITHPYIOT
«lopenue cepvl na 6030yxe u ¢ BCHICCTB HOATPYIIIAT PasBUTHA LEITH U MPOGIEMBI ypoka
Kucnopode» KHCJIOpOJa Mo UX HayKH. KommyHukaTHBHBIC:
Jabopamopnuiit onvim Nel(. TIOMOKCHHIO B . aACKBATHO HCTIONB3YIOT
«l'openue ynceneza, meou, maznus na NICpHO/IECKOIE Tabmne PCHCBEIC CPeACTRA LT
6030yxe U 6 KUC10pooe» ¥ CTPOCHHIO aTOMOB. dphexTuEHOrO
YMeTh OOBSICHATD, perieHus
MOYEMY YHCIIO TIPOCTHIX KOMMYHHUKATHBHBIX
BEIIIECTB B HECKOJIBKO 3ajaq
pa3 MPEeBBILIAET YHCIIO
XAMHYECKHUX 3JIEMEHTOB.
24.| Cepa. XuMHYECKHE CBOWCTBA 3Hath Qusnyeckue u ®opmupoBanre  PeryjsTUBHBIE: PeakTuBbI,
CepbL. XMMHUUYECKHE CBOMCTBA LEJIOCTHOTO Paznnyator cnvoco6 n KOJUIEKIIUH |
Jemoncmpayuonssiii onsim cepsl. YMeTh COCTABIATH | MHPOBO33PEHHS,  PESYIILTAT JACHCTBHA XHUMHUYECKOE
Nol0.Anomponnvie soduguxayuu ypaBHEHHS PEaKIHi, cooterctByron Ilo3HaBaTe/bHbIE: obopyroBaHue
TIOJITBEP K TAFOTITUX €ro Brnageror o0mum
cepbl. 03H?KOMﬂ€Hu€ ¢ obpazyamu ) OKHCITHTENbHEIC 1 COBPEMEHHOMy  TIPHEMOM DEIIEHHUs
cepyi U €€ npupoOHLIX coedunenul. BOCCTAaHOBHUTEIHHbIC YPOBHIO 3a1a4
CBOICTBa CEPBI, pa3BUTHSA KoMMyHuUKAaTHBHBIE: §18
CpaBHHBAaTh CBOICTBa HAYKH. JloroBapuBaroTCs 0
MPOCTBIX BEIIECTB CEpPBI COBMECTHOI
U KHCJIOpOJA, PasbiICHSITH JEeATEIbHOCTH, IIPUXOIS
9TH CBOWCTBa B CBETE K 00LIEMY PELICHHUIO.
MpeCTaBICHUNA 00
OKHCIIUTEIbHO-
BOCCTAHOBHTEIbHBIX
npoteccax.
25.| Coenunenus CEpHI: 3Hath crocod momydeHus | DopMupoBaTh  PeryJsiTHBHbIE: §19 Armmapart st
CGpOBOI[OpOI[, C€p08000p00H0}Z CEpoBOIOPOJIA B OTBECTCTBCHHOC V4YUThIBAIOT TpaBUJIO B MMPOBEACHUSA XU~
C 11a00paTOpHH U ero OTHOIIIEHHE K TUIAHUPOBAHUH U MHYECKHXPEaK-
kucnoma. yJIbcbI/II[BVI. cBOMCTBA. YMETh YUCHHIO, KOHTpOJIE Croco6a it (ATIXP),
HAemoncmpayuonnoiii onsim 3aMUCHIBATH yPABHEHNS FOTOBHOCTb perenns npu-
Nel106pasyvr npupoonwvix cyrvgpuoos peakuui, CII0OCOOHOCTD K Mo3HaBaTeIbLHBIE: 6op mst
u cynogamos. XapaKTePU3YIOIIHUX CaMOpPa3BUTHIO HIcrionp3yroT MOUCK oJTy4e-
Jlabopamopnstit oneim Nel1. CBOICTBA CEPOBOAOPONA, | U HEOOXOTHMOIH HUSI Ta30B MK
ThKauecmsennvie peaxyuu na B HOHHOM BUIE, caMoo0pa3oBaH  MH(pOPMALMH I armapar Kunma
MPOBOJHTH KAYECTBEHHYIO | HIO. BBITIOJTHEHHS Y4€OHBIX PeakTuBbl,




CyIbuo-uoHbl 8 pacmeope. peakiuio Ha cyabhu- 3a/1aHuii ¢ KOJUICKLIUH
TP /lemoncmpayuonnwlii onsim HOHBL HCTIOJIb30BaHUEM XUMHYECKOE
Nel2: «ITonyuenue ceposodopoda YyueOHoi JiTepaTyphl obopyniosanme
U u3yuenue e2o CeOUCHE». KomMyHHKaTHBHBIE:
Jlabopamopnutit onvim Nel2: KOUHTPOHHP yrot
«Cunme3 ceposooopooa. AIGHCTBHC [IapTHEpa.
Kauecmeennwie peakyuu na
€epoeooopoo u cyrbhuosty
26.| CoeqMHEHUs CEPBI: OKCUI CEPHI | 3HaTh CBOWCTBA dopMupoOBaTh PeryasiTuBHBIE: § 20 Amnmapar ams
(IV), cepHUCTas KHCIIOTA U €€ CEPHHCTOTO rasa, OTBETCTBCHHOE  YUHTHIBAIOT IIPABHIIO B HPOBEACHUS XU-
CEPHHCTOM HCIIOTHL OTHOIIICHHE K IUIAHUPOBAHUM U MHYECKHXPEaK-
COJIN. o
VMeTh COCTaBIATH YYEHHIO, KOHTpOIIE crioco6a uuii (AIIXP)
Jlabopamopnuiii onvim Nel3 Th YpaBHEHHUS PeaKIui, TOTOBHOCTD U penienus
Kauecmeennvie peaxyuu na XapaKTEePU3YIOLINX CIOCOOHOCTH K IHo3naBaTenbHbIE:
cybum- uonvl 6 pacmeope. CBOICTBa 3TUX BEILECTB, | CAMOPa3BUTHUIO Hcronb3yroT MOKUCK
Hemoncmpayuonnolit onsim OOBSICHATH IPUYHHY u HEO0XOTUMOH
Ne 13. «H3yuenue ceoiicme BBIIIAICHUST KUCIIOTHBIX caMoo0pa3oBaH  mH(OPMALHMH [T
CEPHUCNIO020 2a3a U CEPHUCMOL JI0KJIeH, MPOBOIUTH HI0, OCHOBBI BBITTOJIHCHHS y4EOHBIX
P—— KaueCTBCHHYIO PEAKIMI0 | 9KOJOTHYCCKOW  3amaHMil ¢
Ha CYJIb(UT-HOHBIL KYJbTYpBHI, HCIIOJIb30BaHUEM
COOTBETCTBYIONI  y4eOHOU JTUTEpaTyphI
ei KoMMyHHKATHBHbIE:
COBPEMEHHOMY  KOHTPOIMPYIOT
YPOBHIO JIEHCTBUE NapTHEPA.
IKOJIOTUYECKOTO
MBILLICHUSL.
27.| CoequHEHHS CEPBI: OKCH/] CEPBI 3HaTh CBOMCTBA dopMupoBaTh PerynsatuBHbie: §21 PeakruBsl 1
(VI), CepHasi KUCJIOTA U ¢ COJIHL. pa30aBieHHOI CepHOit OTBETCTBEHHOE Paznuuaror cnvoco6 U XAMHUYCCKOC
JaGopamopnuiii onsim Nel4 KUCJIOTBL. Y METh OTHOIIIEHHE K pe3ynbTaT AeicTBUs obopynoBanue
3aIUCBHIBATD YPABHCHUS YYEHHUIO, IMo3naBaTeibHbBIE:
TBKauecmesennvie peaxyuu peaKuii, FOTOBHOCTE M BrazeroT oGy
Hacynvgham-uoHvl 6 pacmeope. XapaKTepH3yHOIIAX CITOCOOHOCTD K TIPHEMOM pelIICHH S
TP CBO¥icTBa pa3baBiICHHOM CaMOpa3BUTHIO  3aja4
CEPHOM KUCIOTHL, U U KomMmyHuKaTHBHBIE:
Pa3bSCHITH UX B CBETE camMoo0pa3oBaH  J[oroBapHBaIOTCsA O
MIpeCTaBICHAN 00 1o, COBMECTHOH
3JIEKTPOJIUTUYECKOU JIESITENIBHOCTH,
IUCCOLMALINU 1 MIPUXOJAT K 001IemMy
OKHCITUTEIbHO-
BOCCTAHOBUTECJIBHBIX
nporeccax, OPOBOJIHUT
KaueCTBCHHYIO PEAKIHUIO
Ha CyJbGhar-HOHBI.
28.| CBoiicTBa cepHoOit 3HAaTh CBOWCTBA JIn4HOCTHBIE. PeryassTuBHbIE: §21 PeaxTussl
kucinotsl/labopamopHstii onvim KOHLICHTPHPOBAHHOM DopmMHpPOBATH HJ'I“aHI/IpyIOT CBOH XUMHUECKOE
CEPHOMN KUCIOTHI U OTBETCTBCHHOE  JCHCTBHSA B o0opyoBanue

Nel5U3yuenue ceoticme ceproli

crocob e€ paszbaBicHUS.

OTHOLICHHUEC K

COOTBCTCTBHU C




KUCIOM®bl YMmeTh oTimyaTh YYEHHUIO, MTOCTaBJICHHOM 3a/1auei
KOHIICHTPHPOBaHHYIO TOTOBHOCTb U U YCIIOBUSIMU €€
CEpHYIO KHCIIOTY OT CHOCOOHOCTh K pealu3aliiu
pa3baBieHHOIA, CaMOPa3BUTHIO Ilo3naBartenbHbIE:
YCTaHABJINBATh u Brnanerot o6umm
3aBHCHMOCTH MEXITY caMoo0pa3oBaH  TIPHEMOM PEIICHHS
CBOMCTBaMM CEpHOMU HIO. 3aja4
KHCJIOTBI U €€ KoMmyHukaTuBHbIe:
MIPUMCHCHUEM Konrpomupytor
JIEHCTBUS IapTHEpa
29. | llogroroska x A YMers pemathb ®opmupoBats  PeryasTuBHBIE:
pacuéTHbIe 331291 IO orBeTcTBeHHOE  OCYIIECTBISIOT
YpaBHEHISIM XUMHUYICCKUX | OTHOIICHHE K TMIOIIIAroBHIil KOHTPOJh
peaxmii ¢ YYeHHUIO, IO PE3yJbTaTy
HCTIO0JIb30BaHUEM TOTOBHOCTH U IMo3naBarenbHbIe:
BEILIECTB, COACPIKAIIUX CIOCOOHOCTH K BrnageroT o6mum
OTIpeICNIEHHYIO 0O CaMOpPa3BUTHIO MPUEMOM pEIICHHS
NIPUMECEH. U 3aza4
camooOpazoBaH  KomMMyHMKaTHBHbIE:
HI0. KonTponupyrot
NIEeHCTBUS TapTHEPA.
Tema 5. Ceoiicmea azoma u pocpopa (9 u)
30.| A30T: ¢pusHUecKue u YMeTh XapakTepu30BaTh dopmMupoBaTh PerynsiruBubie: § 23
XHUMHUECKIE CBOLCTRA. XAUMHYECCKHE DIIEMEHTHI [EIIOCTHOE anaany}()T cBOH
Ha OCHOBAHUHU UX MHUPOBO33PCHHE, JCHUCTBUSA B CBA3U C
II0JIO’KEHUS B COOTBETCTBYIOIl  IIOCTABJICHHOU 3ajauei U
HEepUOTUUECKON CHUCTeMe | ee YCIOBHUSAMH €€ PEILICHHUS.
U CTPOCHHS UX ATOMOB. coBpeMeHHOMY  Ilo3HaBaTeJbHBIE:
3HaTh CBOHCTBA a30Ta. YPOBHIO Crassit ¥ HOpMyIUPYIOT
YMeTb 00BSACHATH pa3BUTHSA LEJTN ¥ TPOOIIeMBI ypoKa
MIPUYHHY XUMHYECKON HAyKH, H KomMmyHuKaTHBHBIE:
WHEPTHOCTH a30Ta, KOMMYHHUKATHBH ~ AJICKBATHO HCIOJB3YIOT
COCTaBIISATh YPABHEHUS yI0 pedeBbIe CPEICTBA JIIS
XUMHYCCKHUX PEaKITUA, KOMIIETEHTHOCT ~ 3()()EKTHBHOTO pEIICHNUs
XapaKTePU3YIOIIUX b B OOIICHUA U KOMMYHHUKATHBHBIX
XHUMHYECKHE CBOWCTBA COTpYJIHHYECTBE 3a/ad
a30Ta, ¥ Pa3bACHATH HX co
C TOYKH 3pCHUA CBCPCTHUKAMMU.
MpeICcTaBIeHU 00
OKHCIUTEIHHO-
BOCCTAHOBUTEJIHHBIX
Tporeccax.
31.| AMMHaK. 3HaTh MEXaHU3M ®dopmMupoBath PeryassTuBHbIE: §24 JaTamk
Jemoncmpayuonnviii onvim Nel4 00pa3oBaHMs HOHA LEJIOCTHOE HJ‘I“aHI/IpyIOT cBOH JNEKTPO-
AMMOHWUS, XUMUIECKHE MHUPOBO33PEHHUE, JICHCTBUS B CBA3U C TIPOBOTHOCTH

Th IHonyuenue ammuarxa u ez2o




pacmesopenue 6 gooe. CBOMCTBA aMMHaKa. COOTBETCTBYIOL  IIOCTaBJICHHOW 3a1auci 1
Jlabopamopnotit.  onetm N 16 | YMeTb cocTaBIATh ee YCIOBUSAMH €€ PELICHHUS.
«OcHogHbBIE CEOIICMEA AMMUAKA)Y) YpaBHCHUA pCaKHHﬁ, COBPEMEHHOMY ITo3naBaTenbHbIE:
XapaKTePU3YIOIIIX YPOBHIO CraBat u GopMyIHPYIOT
XMMHUYECKHE CBOMCTBA pasBUTHAL LETTH U TPOOIEMBI ypoKa
aMMUaKa, ¥ pa3bsICHATD HAyKH. KoMMyHHUKATHBHBIE:
UX C TOYKH 3pEHUS KonTpomupytor
MIpeCcTaBICHAN 00 JIEHCTBUS NapTHEPA
JNEKTPOIUTUUECKOI
JUCCOLMANN U
OKUCTHTEIbHO-
BOCCTAHOBUTEJIBHBIX
nporneccax.
32.| Ilpakmuueckas paboma Ne 6. YMeThb MoNydaTh DopMupoBaTh PerynsiTuBHbIe: § 25 PeakTuBhl 1
Honyuenue ammuaxa, aMMHaK peaknuen KOMMYHUKATHBH anaany}oT CBOH XMMHUUYECKOE
N HMOHHOTO 0OOMEHa 1 VIO JICWCTBHA B CBA3H C obopynoBaHue
usyuenue ezo ceolicme. b JIOKa3bIBaTh OIIBITHBIM KOMITETEHTHOCT  IIOCTaBJICHHOM 3a1adei 1
P MyTéM, 4TO COOpaHHBINA b B OOIICHUU YCIIOBHAMH €€ PEIICHHS.
ra3 — aMMHaK, u Ilo3naBaTeabHbIE:
aHaIU3UPOBATh coTpynHnYecTBe  CTaBAT U POPMYIHPYIOT
pE3yNbTaThl OIBITOB U co LeM U IPOOJIeMBI ypoKa
JenaTs oboOmaromue CBEPCTHUKAMH KoMMyHHKATHBHbIE:
BBIBO/JIBI. B TIpoliecce AJIEKBaTHO HCIIOJIB3YIOT
yueOHo- peueBbIe CpeICTBA AT
HCCIIEN0BATENBC  3()(PEKTUBHOTO pelIeHuUs
KOM KOMMYHUKaTHBHBIX
JIeSITeIIbHOCTH. 3a1aq
33.| Conu aMMOHWSL. 3HaTh KaueCTBEHHYIO dopmupoBaTh PeryasiTuBHbIe: § 26 PeakTuBbI 1
Jlaéopamopublﬁ onvim .}Vl’l 7 TE PE€aKuIo Ha NOH KOMMYHUKATHUBH HJ‘IaHI/Ip}IIOT CBOH XUMHUYECCKOC
Bzaumooeiicmeue coneii ammonus co aMMOHHA. Y MeTh yio ZICHCTBHA B CBA3H C obopynosarnue
wenouami COCTaBIIATh ypaBHeHI:I}I KOMIIETEHTHOCT  IIOCTaBJIEHHOM 3aj1aueit
TP XMMHUUYECKHX PEaAKIHH, b B OOIIECHUU 1 YCIIOBUSIMH €€
XapaKTePU3YIOIINX " pelieHus..
XMMHUUYECKHE CBOMCTBA coTpynHuuecTse  [lo3HaBaTeabHBIE:
coJIet aMMOHHUS, 1 co CraBar u
Pa3bACHATL UX B CBECTC CBEPCTHUKAMU q)opMyJH/]py}()T eI 1
IIpecTaBiIeHni 00 B TIpoliecce npo0JIeMBbl ypoka
JJIEKTPOIUTUYECKON yueOHO- KoMMyHHKAaTHBHbBIE:
JHCCOLHAIUH. uccienoBarensc  KoHTponupyor
KOH JieiicTBUs MapTHEpa
JEATCITBHOCTH.
34.| A3oTHAs KHCJIOTA. 3HaTh CTpOCHHE DopmMHPOBATH PeryasiTuBHbIE: § 27 Tepmope3uctop
Jlemoncmpayuonnsie onvimot MOJIEKYJIbl Q30THOU LIEJIOCTHOE YUYMUTBIBAIOT IPABUJIIO B HbBIM JaTYUK
NeNel5-17: «ITonyuenue oxcuda KUCIIOTBL. YMETb MHPOBO33PEHHE, IUIAHUPOBAHHUU H TEMIIEpaTypHhl,
OOBSCHATH, YeMY PaBHbBI COOTBETCTBYIOI  KOHTpOJIE criocoda naryuk pH,
azoma (IV) u usyuenue ezo
BaJICHTHOCTh aTOMa a30Ta | € peteHus JIATIHK

ceoiicme»; «OKucieHue okcuoa




azoma (II) 0o oxcuoa azoma U €ro CTEIEHb OKHUCIIEHUS | COBPEMEHHOMY pa3uYarT crocod u DJIEKTPOIPOBOJ
(II/)»; «B3auMooeiicm8ue OKcuoa B MOJICKYIJIC a30THOM YPOBHIO pe3yiabTaTt HeﬁCTBI/Iﬂ HOCTH, anapar
azoma (IV) ¢ 6000ii u KHUCJIOTHL. YMeTh pa3BUTHA ITo3HaBaTenbHbBIE: JUTSA TIPOBEICHUS
KUCTIOPOOOM, noAyuenue a30mHoil COCTAaBIATh YPaBHEHHA HaYKH. HCTIONB3YIOT MOUCK XHMHECKHX
XAUMHYECCKUX PEaKIHid, HE00X0TUMOMH peaxrmii
Kucaomoly
JIEXKAIINX B OCHOBE HHPOPMALIUH IS (ATIXP),
TIPOU3BOJICTBA a30THOM BBITIOJTHEHUSI YI€OHBIX MarHUTHas
KHCJIOTHI, I Pa3bICHATh 3aJlaHuH ¢ MeTaika
3aKOHOMEPHOCTH UX HCTIOJIb30BaHUEM
MPOTCKAHMS. y4eOHO# TUTepaTypsl,
KoMMyHHKaTHBHBIE:
KOHTPOJIHPYIOT
JIEHCTBUE TIApTHEPA
JTIOTOBAPHBAIOTCS O
COBMECTHOM
JIEATSITBHOCTH,
MPUXOIST K 00IIeMy
PEIICHIIO
35.| OxucIuTEILHBIE CBOUCTBA 3HaTh OKHCIUTEIILHBIC ®dopmupoBath PeryasiTuBHbIE: § 27 PeaktuBel u
A30THON KHCIOTEL CBOICTBa a30THOM [IEIIOCTHOE IUTAHUPYIOT CBOU XUMHYECKOE
. KHUCIIOTBI. YMETh MHUpPOBO33PEHUE,  [1eHCTBUSA B o0opynoBaHue
Jlabopamopnwtii onvim
8 COCTaBIIAITh YPaBHECHUS COOTBETCTBYIOI  COOTBETCTBUU C
./\@18.”3)/ HeHue ceoucme peaKkuuil MexIy ee IIOCTABJICHHOM 3aaueit
A30MHOU KUCTIOMbL pas6aBieHHol u COBPEMEHHOMY W yCIIOBHSIMH €€
KOHIIEHTPHUPOBAHHOM YPOBHIO peanu3am
a30THOM KHUCJIOTOH M pa3BUTHs Mo3HaBaTeIbLHBIE:
MeTajulaMH, OOBSICHATh X | HAYKH. BIIQJICFOT OOIIUM
B CBETE MPEICTABICHUI MIPUEMOM PEIICHHUS
00 OKHCIIUTEIILHO- 3amad
BOCCTaHOBHTEIBHBIX KoMMyHHUKATHBHbBIE:
mporeccax. KOHTPOJIHPYIOT
JICHCTBUS MapTHEpPa
36.| Coxu a30THOM KUCIIOTEBI — 3HaTh KAYECTBCHHYIO ®dopmupoBath PerynsiruBubie: § 28 JlaTumk
HHUTPATBL. PEaKIuio Ha HUTPAT- [EIOCTHOE IUTAHUPYIOT CBOM AJIEKTPOTIPOBO/T
. HOHBI. YMETh OTJIMYaTh MHpPOBO33pEHHE, [CHCTBHS B HOCTH
Jemoncmpayuonnsiit onvim Nel8 .
COJIM A30THOW KHCIIOTHI COOTBETCTBYIOI]  COOTBETCTBHUH C
TBO6pasyer npupoonsix  numpamos | XJIOpUJIOB, cyb(aTos, | ee IIOCTABJICHHOI 3a1a4eit
u gocgamos. Cylb()UIOB U CyIb(UTOB. | COBPEMEHHOMY U YCJIOBUAMH €€
Jlabopamopnurit onvim Nel9 Th YMeTh cocTaBisATh YPOBHIO peanuzanun
Osnaromaenue ¢ asomuvimu u ypaBHEHHUS peakuui pa3BuUTHA Ilo3naBaTenbHbIe:
pochoprbimu yooopenusmu. pa3yioXeHuss HUTPATOB. HayKH, U BJIAICIOT 00IINM
Jabopamopmnutit onvim Ne 20 OCHOBBI [PUEMOM PELIECHUS
«Onpeoenenue amMmuauHol JKOJIOTUYECKOM  3amay
ceumpul U MOYEBUHDL) KYyJBTYpBIL. KommyHuKaTHBHBIE:
KOHTPOJIHPYIOT
JIEUCTBUS TapTHEPA
37.| ®ocop. CoequHeHus 3HaTh aJUIOTPOIIHBIE dopMupoBaTh PerynsiTuBHbIE: § 29, § 30 | PeakTHBBI U




¢docdopa: okeun pochopa (V),
opTodochopHast KHCIIOTa U €€
conu. ®ocdopHbie y1oOpeHus
Jemoncmpayuonnslit onvim Nel9

Moaudukanuu hocdopa,
CBOJiCTBa OeJoro u
kpacHoro gochopa. YmeTh
COCTAaBJISATh YPaBHEHHS

OTBETCTBEHHOE
OTHOIIEHHE K
YYeHHIO,
TOTOBHOCTH U

IUTAHUPYIOT CBOU
JICHCTBHS B CBSI3H C
MOCTaBJICHHON 3amadyen
1 YCIIOBUSMH €€

XUMHUYECKOE
00opyI0OBaHue

XMMHUYECKHUX PEAKIHH, CIOCOOHOCTh K PEIICHUS
TbOé6pasyw kpacnozo ¢ocgopa, XapaKTEePU3YIOLINX CaMOPa3BUTHIO Ilo3naBartenbHbIE:
oxcuda gocgpopa (V), npupoonsix cBoiicTBa ocdopa. u CTaBAT ¥ POPMYITHPYIOT
gocpamos. caMo00pa3oBaH  IIENH U MPOOIIEMBI
Jlabopamopnbtit onvim 0. ypoka
No21TB «I'openue ceput u pochopa KommyHuKaTHBHbIE:
Ha 6030yXe U 6 KUCIIOPOOe» AJICKBATHO MCIIONB3YIOT
Jlabopamopnuwiit onoim Ne22 TH PCHCBBIC CPEICTBA ML
Tbh. Osnaxomnenue ¢ azomuvimu u 2bdexrupioro
pemeHus
docgoprvimu yoobpenuamu.
KOMMYHUKaTHBHBIX
3amadq
38. | llogrorosBka k TA YMETBh COCTaBIATH ®opMupoBaTth PerynsituBHbie:
ypaBHEHHS PEaKIHi, KOMMYHUKATUBH  IUIAHHPYIOT CBOH
XapaKTePU3YIOLINX VIO JICWCTBHS B CBSI3H C
XMMHYECKHE CBOMCTBA KOMITETEHTHOCT ~ IIOCTaBJICHHOMW 3a/1aueit
¢docdopa, okcuna b B OOIICHUU U YCIIOBUSIMH €€
¢docdopa(V) udpochopHoii | u pemeHus
KHCJIOTBI, W Pa3bSICHATH | COTpyaHMYecTBE Ilo3HaBaTeabHbIE:
UX B CBETE co CTaBAT U POPMYIUPYIOT
npejcTaBIeHHH 00 CBEPCTHUKAMHU LEITH ¥ TTPOOIEMBI
IIEKTPOIUTHIECKOI B TIpoliecce ypoka
JUCCOLUAIUU U y4eOHoit KoMmyHukaTuBHbIe:
OKUCIIUTEIBHO- JIeSTeTbHOCTH. a/IEKBAaTHO HCTIONB3YIOT
BOCCTaHOBUTEIIBHBIX pedeBbIe CPEICTBA IS
Tporeccax, IpOBOIUTh 3¢ peKTUBHOTO
Ka4eCTBEHHYIO PEaKIIHIO peuieHust
Ha (ocaT-HOoHEI. KOMMYHHUKATHBHBIX
[TonnmaTs 3HaueHHE 3a1aq
MHUHEPAIbHBIX yI00peHHI
JUISL pacTeHUI.
Tema 6. Ceoiicmea yenepooa u kpemnus (7 u)
39.| VYraepon, pusnueckue Ymers XapaktepuzoBark | PopMmuposarth PeryasiruBHbIe: §31-§
cBoiicTBa. An10mponus XUMUYECKHE IEMEHTHI TEIIOCTHOE [IAHHPYIOT CBOH 32
IVA-rpynne! Ha MUPOBO33PEHUE,  JIEHCTBUS B CBA3H C
yenep oda. anmas, P acﬁum, OCHOBAHUU UX COOTBETCTBYIOI  ITOCTAaBJCHHOM 3ajaueit
Kapouw, gynnepenoi. HOJIOXKCHUS B ee U YCIIOBHSIMU €€
XUMHUYECKHE CBOMCTBa TIEPUOANYECKOI cUCTEME COBPEMCHHOMY peuenus;
yriepona. U CTPOCHHMS HX aTOMOB. YPOBHIO pasIUYaroT Crocoo u
Jlemoncmpayuonnwlii onvim Wmers npencrasienue o0 | pa3sBUTHA pe3ynbTaT AeHCTBUS
No20TBMooenu xpucmanmueckux AJUTOTPOTIHBIX HayKH, " ITo3naBarenbHbIe:
MOAM(UKALUAX YIJIEPOJa. | KOMMYHHKATHBH — CTaBAT U GOPMYIUPYIOT

pewémox aimasa u epaguma.




3HaTh CBOMCTBAa MPOCTOTO
BEIIECTBA YIIIs, IMETh
TpeacTaBIeHue 00
agcopOuuu. YMeThb

yIO
KOMIIETEHTHOCT
b B OOIIEHUN
co

LENU | IPOOIEMBI
YpoKa;

BJIAIEIOT OOIINM
MPUEMOM pELICHHS

COCTaBIISITH YPaBHCHHUS CBEPCTHHKAMH.  3a1ad
XUMHUYECKUX PEaKLUM, DopMHpOBATH KomMmyHukaTuBHble:
XapakTepU3yOIIUX OTBETCTBEHHOE  aJEKBATHO MCIOJB3YIOT
XAMHYECKHUE CBONCTBA OTHOIIIEHHE K pedeBBIe CpenCcTBa st
yrieposa Kak YUYCHHUIO, 3¢ dHeKTHBHOTO
BOCCTAQHOBUTENS U Kak TOTOBHOCTD H perieHus
OKHCIIUTEJI. CMOCOOHOCTh K KOMMYHHKATHBHBIX
CaMOpa3BUTHIO  3a[ady; JOTOBapHBAIOTCS
u 0 COBMECTHOHU
caMoo0pa3oBaH  JESATENLHOCTH TI0]T
HIO. PYKOBOJICTBOM YUUTEIIS
40.| Okcunpl yraeposa. YrapHblid u 3HaTh CBOMCTBA OKCHIA dopMupoBaTh PeryasiruBhbie: §33-§ JlaTuamk
YIJIEKUCIBIN Ta3bl. YTOIbHAS yrnepoza(Iv), KOMMYHUKATUBH  yUUTBIBAIOT NPABIIO B 35 HNICKTpO-
KAueCTBEHHYIO PEakIMio | VIO IJIAHMPOBAHHY U TIPOBOJIHOCTH,
KHUCJI0Ta, KapOOHATHI a - N _
B YIJIEKUCIBIN T'a3. Y MCTh | KOMIICTCHTHOCT KOHTpOJIC crocoba MartmTHas M€
Hemoncmpayuonnviii onvim JIOKa3bIBaTh XapaKkTep b B OOIICHUH pereHus ranka, npubop
No21TBO6pasyst npupoduvix OKCH/Ia, 3aITUCHIBATh u KoMMyHHKATHBHbIE: TUT TIOJTySCHUSA
KapOoOHAmos u CUNUKAMOS. ypaBHEHHs PEAKIIHH, COTPYNHUYECTBE  KOHTPOIMPYIOT AeHCTBUE ra30B WM arma-
Jlabopamopnuiii onvim XapaKTepH3yIOIIHX co [apTHepa. parKunna
No23TBTh. KauectBeHHas peakuus CBOWCTBA KMCIOTHBIX CBEPCTHUKAMU. PerynsiTuBHbIE:
HA YIJICKHCIBIA Tas3. OKCH/1I0B.3HAaTh CBOMCTBA pasaMyaioT crocod u
Jabopamopnuiit onvim Ne24Th. YPOJILHOM KHCJIOTBL. Pe3yJILTAT NEHCTBUA
KauecTBeHHas peakius Ha KapOoHAaT- YMETE COCTaBIATE Mo3naBarenbHble:
HOH. yYpaBHEHHS PEaKIIHiA, BJIQJICIOT OOIINM
TaGopamopmnuiii onvim Ne 25 XapakTePU3yIOIIUX TIPHEMOM pEIICHHUs 3a/1a9
8 npeBpaIieHre KapooHaTOB KoMMyHHKAaTHBHbIE:
«B3saumodeiicmeue usgecm- B FMAPOKAapOOHATHI U JIOTOBAPUBAIOTCS O
KO08OIl 8000l C Y2/1eKUC/IBIM 00paTHO, MPOBOAUTH COBMECTHOM
2a3omy KaueCTBEHHYIO DPEaKLHIO JEATENIbHOCTH, IIPUXOJIST
Ha KapOOHAT-WOHEI. K 00IIEeMY pemeHuIo
41.| IIpakmuueckasa paboma Ne7. YMerh noay4aTh U Pa3BuBath PeryasiruBHbIe: § 36 PeaxTuBeI
«Ilonyuenue oxcuda yznepoda cobupars OKCUI YMEHUS OCYIIECTBIIOT XAMHYECKOE
o yraepona(IV) B OIICHUBATH MOIIAarOBBIN KOHTPOIh o0opynoBaHue
(IV) u uzyuenue ezo ceoiicme.
nmaboparopuu u CHUTYAIIHIO U 0 pe3yIbTaTy
Pacnosnasanue kapoonamos. JIOKa3bIBATh HAIMYHE OIEPATUBHO Io3HaBaTe/bHbIE:
Th JaHHOTO Ta3a. YMETh NPUHUMATH CTPOSIT pedueBoe
pacro3HaBath COJIH pelieHue, BBICKA3bIBAHUE B
YrOJILHOW KHCIIOTBL. HAaXOIUTh YCTHOW M IHCBMEHHOI
aJICKBaTHBIC dopme
Croco0bI KoMMyHHKATHBHbBIE:
B3aUMOJICHCTBH  yYUTHIBAIOT PA3HBIC
C MHEHHS U CTPEMSATCS K




OJTHOKIIACCHUKA  KOOPMHAIIH
MH BO BpeMs Pa3IMYHBIX TO3HIUI B
MIPOBEICHUS COTPYAHUYECTBE
MIPaKTUYECKON
paboTsI.
42.| Kpemuuii u e2o coeOuHenus. 3Hath cBOMCTBA KpeMHHsI, | Pa3BuBaTh Io3naBaTeJbHBIE: §37 PeakruBst 1
Jlemoncmpauuonnsiii onpim Ne22 | OKCHIa kpemuus(1V), yMeHus BBIOUpaOT Haubomee § 38 XUMHYECKOE
TE. O pasust noupodusix TIPYMHHY pasiMs OLICHMBATh 3¢ EKTHUBHBIC CITOCOOBI obopynosanne
- Uopasybl npup
(U3MIeCKUX CBOMCTB CUTYAIHIO U peleHus 3ajad,
Kapbonamos u cufvmkamo& BBICIITIX OKCHJIOB OTIePATHBHO KOHTPOJHPYIOT U
Jlabopamopnutii YTIIeposIa M KPEMHHS. IPMHUMATH OLIEHWBAIOT MPOIECC U
(Ganumamenvnolit) onvimiNe VMeTh COCTaBIATh peleHnye, Pe3yNbTaT AeATeNbHOCTH
26«Buipawusanue 6odopoceli 8 yPaBHEHHS XUMUYECKHUX HAXOJIUTh HCMONB3YIOT IOUCK
CUTTUKATMHOM KJleey peakuui, aJlcKBaTHBIC HEOOXOTUMOMN
XapaKTepU3YIOLINX CHOCOOBI HHGOPMAITHH JIJIsT
CBOMCTBA KPEMHUH, B3aUMOJEHCTBY  BBIMOJHEHUS YUEOHBIX
OKCUZAA sgc 3a/laHuil C
kpemamsA(IV).3Hath OJIHOKJIACCHMKA  HCIIOJIb30BAHUEM
CBOICTBa KPEMHUEBOI MU BO BpeMs y4eOHOIl TuTepaTypsl,
KHCJIOTHI, KQUEeCTBCHHYIO | MPOBEICHUS BJIAJICIOT OOLTUM
PEaKIMIo Ha CHITMKATEI. CaMOCTOATENBHO  MPHUEMOM PELICHUs 33134
YMeTh cocTaBnATh i paboThIL. KoMMyHHKATHBHbBIE:
YPaBHCHHS XUMUYECKUX JIOTOBAPHUBAIOTCS O
peaxkuui, pacrnpeneneHuu
XapaKTEPU3YIOIINX GbyHKIMH 1 poriei B
CBOMCTBA KPEMHUEBOM COBMECTHOM
KHUCJIOTBI U €€ COJIeH. EeITeIbHOCTH
YYUTHIBAIOT Pa3HbIC
MHCHHS U CTPEMSTCS K
KOOpAUHAIINU
pa3IMYHBIX MO3UIUI B
COTPYTHUYECTBE
JIOTOBapHBAIOTCS O
COBMECTHOH
JIESTEITBHOCTH 0]
PYKOBOJICTBOM YUHTEIIS
43, | Iloaroroska k T'MA 3HaTh cTpoeHue atomMoB | PopmMupoBaTh PeryasTuBHbIe:
HEMETaJUIOB, H3MEHEHHUE LIEJIOCTHOE BHOCSIT HEOOXOIMMBIE
CBOMCTB MPOCTHIX MHUPOBO33PDEHHE, KOPPEKTUBHI B JICHCTBHE
BEIIIECTB HEMETAJIIOB U COOTBETCTBYIOI[  TIOCJIE €TO 3aBEPIICHUS
UX COCTUHCHUM B ee Ha OCHOBE €T0 y4era
3aBUCHMOCTH OT 3apsijia COBPEMEHHOMY  cJieJIaHHBIX OLIMOOK.
sIIpa aTOMOB YPOBHIO Io3naBaTenbHBIE:
HEMETaJlIOB. YMETh pa3BUTHA CTpOSIT peyeBoe
0OBSICHATH CBOICTBA HayKH, U BBICKa3bIBaHUE B YCTHOM
HEMETAaJUIOB U UX KOMMYHHUKAaTHBH W IHCBMEHHOH popme
COEIMHEHUH B CBETE yIO KoMmyHukaTuBHbIE:




IIpecTaBiIeHui 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
OKHCIHUTEIbHO- b B OOIIEHUU U JICHCTBUS MapTHEpa
BOCCTaHOBHUTEIBHBIX COTPYIHUYECTBE
peaKnusx u co
NEKTPOIUTHICCKOM CBEPCTHUKAMH
JVCCOIMAITIH. B TIpoIiecce
yaeOHOI
JIESITEIIHOCTH.
44. | TlogroroBka k A 3HaTe cTpoeHHe aToMoB | PopMHpoOBaTH PerynsatuBHbie: Iloaroro
HEMETAJUIOB, U3MEHEHHE | LENIOCTHOE BHOCSIT HEOOXOIUMBIE BUTBCS K
CBOWCTB HPOCTBIX MHUPOBO33pEHUE, KOPPEKTHUBHI B JeiicTBHE KOHTPOJITb
BEIECTB HEMETAIUIOB H COOTBETCTBYIOIl  ITOCJIE €TI0 3aBEPIICHUS HOMY
X COCIWHCHHH B ee Ha OCHOBE €T0 ydeTa TECTHUPOB
3aBUCHMOCTH OT 3apsiia | COBPEMEHHOMY  CIEJaHHBIX OLIHOOK. aHUIO
sIpa aTOMOB YPOBHIO Ilo3naBaTenbHbIE:
HEMETaJUIOB. YMETh pa3BUTHA CTPOSAT pedeBoe
OOBSICHATH CBOWCTBA HayKH, U BBICKA3bIBAHUE B YCTHOU
HEMETAJIJIOB U UX KOMMYHUKATUBH M IHCbMEHHOI (hopme
COC/IMHEHUH B CBETE VIO KoMMyHuKATHBHBIE:
MIpeACTaBIeHU 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
OKHCIIUTEBHO- b B OOIIEHNN U JI€HCTBUS MapTHEpa
BOCCTaHOBUTEIBHBIX COTPYTHUYIECTBE
peaxkuusx u co
3IEKTPOIUTHIECKOM CBEPCTHUKAMHU
JUCCOIIMAITUH. B Ipolecce
y4eOHoit
JIESITETIBHOCTH.
45.| KoHTpPOJIbHOE TeCTUPOBAHHE YMeTh UCIOIB30BaTh ®dopmupoBaTh PerynsiruBnbie: IToBTOpH
no nodpazoeny «IIpakTHKYM OpUOOPeTEHHBIE 3HAHMA. | OTBEICTBEHHOE  OCYMIECTBIISIOT Tb 110
- OTHOIICHHE K HOLIArOBBIA U y4eOHHUK
Mo U3YYE€HMIO CBOUCTB .
YYEHHUIO, HATOTOBBIA KOHTPOJIb 110 y
HPOCTBIX BEIIECTB FOTOBHOCTb H pesyabrary MaTepHain
HEMETA/UIOB MX COeTUHEHUIN» CIOCOOHOCTH K TJIaBbI
CaMOpPa3BUTHUIO
"
caMmo00pa3zoBaH
0.
Tema 7. Oowue u unousudyansusie céoiicmea memannog (11 u)
46.| OOmue pusnyecKue u YMeTh NPUMEHSATH dopmupoBaTh PeryasituBHbIe: § 39-42, | PeakTuBbI H
XUMHUYECKHE CBOMCTBA 3HAHUS O 5 L[EJIOCTHOE HOPMHHUMAIOT 1 yop. 4, XAMHUYECKoe
METAIIOB: PEAKIIH C METATMYECKOH CBSI3M | MUPOBO33pEHHUE, COXpPaHSIOT yueOHYIO TeCTOBBI'e obopynoBaHHe
JUI pa3bsiICHEHUS COOTBETCTBYIOIICE 3a7a4y, INIAHUPYIOT 3a/laHUs;

HEMeTa/lITaMH, KUCIIOTaMH,
cosiMi. BoccTaHOBUTEIIBHBIC
CBOMCTBa METAJIOB.
Onexmpoxumuueckuil psio

(pU3NIECKUX CBOMCTB | COBPEMEHHOMY

MCTAJUIOB.

YPOBHIO pPa3BUTHA

VYMeTh MoJIb30BaThCs HayKH.

SJICKTPOXUMHNYCCKUM

CBOM JICHCTBHS B
COOTBETCTBHH C
MOCTaBJIEHHOM 3a7a4uei
1 YCIIOBUSIMH €€




HANpsHCceHutl Memaios.
Jlabopamopnutii onvtim No27 Th.
Bzaumooeiicmeue memannos c
pacmeopamu Couell.

TP

Hemoncmpayuonnsiit onvim
No23TBHUsyuenue o6pasyos

memanioes.

TP

PAIOM HAIPSKEHUH
METAJLJIOB,
COCTaBIIATh
YpaBHEHHUsI
XUMHYCCKUX PEAKITHIA,
XapaKTePU3YIOLINX
CBOICTBA METAJIIOB,
U OOBSACHATH
CBOMCTBa METAJNIOB
B CBETE
IIpeCTaBIeHUI 00

peanuzanuu
Ilo3naBatenbHbIe:
HCTIONB3YIOT 3HAKOBO —
CHMBOJIIYECKHE
cpeacTsa
KoMMyHUKaTUBHBIE:
apryMEHTHPYIOT CBOIO
TIO3HITHIO U
KOOPAUHUPYIOT €€ ¢
MO3HUIIUY TAPTHEPOB B
COTPYAHUYECTBE

OKHCIIUTEBHO- OIIPEAEIIAIOT CBOIO
BOCCTaHOBUTENBHBIX JIMYHYIO TTO3ULHIO,
Iporeccax. aJIeKBaTHYIO
muddepeHINPOBAHHYIO
CaMOOIIEHKY CBOHMX
YCIIEXOB B yueOe
47. | 1llemo4yHbIEC METAJIBL. YmeTsb DdopmMupoBaTh PeryasiTuBHbIE: §43 PeakTHBEI U
CoeTMHEHHUS MET0YHbIX XapaKTepU30BaTh OTBETCTBEHHOE IJIAHUPYIOT CBOU XUMHYCECKOE
METAILIOR 1IEJIOYHBIE METAJIJIBI OTHOIIIEHUE K IEUCTBUS B C]?'SISI/I c 5 060py2l0BaHI/Ie
Ha OCHOBaHHMHU MX YUEHHIO, MOCTaBJICHHOH 3amadyen

Hemoncmpayuonnulit onvim

Ne24 Bsaumoodeiicmaue wenounvix
Memanio ¢ 8000l

P

MIOJIOKEHUS B
MEePUOINYECKON
TabJIHIe U CTPOCHUS
aTOMOB, COCTaBJISITh
YPaBHEHHUS peaKLui,
XapaKTePU3YIOLINX
CBOICTBa LENTOYHBIX
METaJJIOB, U
OOBSICHATh HX B
CBETE NpEACTaBICHUI
00
3JIEKTPOJIUTUYECKOU
JVICCOIIMAITIH 1
OKHCITUTEIbHO-
BOCCTAHOBHTEIIBHBIX
rpoueccax.

TOTOBHOCTH U
CHOCOOHOCTE K

caM000pa30BaHHUIO.

U YCIIOBUSMH €€
pEIICHS, YYUTHIBAIOT
TIPaBUJIO B
IUTAHUPOBAHUU H
KOHTpOJIe criocoba
peleHus
Ilo3naBaTeabHbIE:
CTaBAT U POPMYIUPYIOT
e U TTPOOIIEMBI
YpOKa HCIOB3YIOT
ITOMCK HEOOXOIUMOM
HHPOPMALUH [T
BBITTOJTHEHHS YICOHBIX
3aJJaHuH C
HCIIOJIb30BaHUEM
y4eOHOI TuTepaTypsl
KoMMyHUKATHBHbBIE:
a7IeKBaTHO MCIIOJIB3YIOT
pedeBbie CPEACTBA IS
s exTruBHOTO
pelieHus
KOMMYHHUKATHBHBIX
3a]a4 yYUTHIBAIOT
pa3Hblc MHCHUS U
CTpEeMSTCS K
KOOpAWHAIINU




Pa3IMYHBIX MMO3UIIHI B

COTPYAHHYECTBE
48.| CpoiicTBa IIEIOYHO3EMEIBHBIX Ymetsb dopMHUpPOBATH PeryasiTuBHBIE: § 44 PeakTuBsl 1
META/LIOB U UX COEUHEHHMIA. XapaKTepU30BaTh LICJIOCTHOE HJ'I?HI/IpyIOT CBOM XAMUYCCKOC
N snemeHTH 1TA- MHUPOBO33PEHHE, JeHCTBUS B CBA3M C obopynosanne
Jlemoncmpayuonnstit onvtm Ne25 . .
2 N IpyIIbl Ha COOTBETCTBYIOIIIEE MOCTABJICHHOM 3a1a4eii
Bzaumooeiicmeue wénounozemenvruix
. OCHOBAHUU HX COBPEMEHHOMY U YCIIOBUSIMHU €€
MEmanios ¢ 60001.
. MOJIOKEHHS B YPOBHIO pa3BUTHUS pCLICHHS, YIUTHIBAIOT
Obpa3zyvl 8adCHETUUX NPUPOOHBIX .
N MePHOMICCKOi HAYKH, U MPaBUIIO B
COeOUHEHUT MAZHUS, KATbYUsL.
TP TabnMIe ¥ CTPOGHHS] | KOMMYHUKATHBHYIO  IIAHMPOBAHHHU U
aTOMOB. YMeTb KOMITETEHTHOCTh B KOHTpOJIE crocoba
COCTaBJIATh OO0IIEHNUH U peleHus
ypaBHEHHMs peaklui, | coTpynHudyecTBe cO  Ilo3HaBaTeJbHBIE:
XapaKTEePU3YIOIINX B3POCITBIMU U CTaBAT U (POPMYJIUPYIOT
CBOMCTBA KaNblUsl © | CBEPCTHUKAMHU. LENTU ¥ IPOOIEMBI
€ro COeJIMHEHU, 1 YPOKa HCIHONb3YIOT
OOBSICHATE UX B MOUCK HEOOXOAUMOI
CBETE IMPEACTABICHUI uHpopManuu s
00 BBIMOJTHEHHS YIEOHBIX
3JIEKTPOIIUTUYECKON 3a/1laHui ¢
JIMCCOLIHAIINH UCIIOIb30BAHHEM
OKHCITUTEIbHO- yueOHOU JUTEPaTypHI
BOCCTAHOBHUTEJIFHBIX KoMMyHHKATHBHBIE:
nporueccax. aJIEKBATHO UCIIONB3YIOT
peueBble CpeCTBa IS
3¢ PEeKTUBHOTO
perreHus
KOMMYHHKATHBHBIX
3aJ1a4 YUYUTHIBAIOT
pa3Hble MHEHUSI U
CTpeMsTCS K
KOOPIHHAIMU
Pa3IMYHbBIX TO3UIHI B
COTPYIHHIECTBE
49.| CpoiicTBa COSIUHEHUN KATbITHUA. 3Hath KauecTBeHHYIO | DopmupoBaTh PeryasTuBHbIE: § 45 PeaxktuBbl n
XecTKOCTh BOJIBI PCaKuuno Ha MOHBI IIEJIOCTHOE IJIAaHUPYIOT CBOM XAMHYECKOC
. Kanbiust. 3HATh, YEM | MHPOBO33PEHHE JEUCTBHS B CBSA3HU C obopyoBaHne
Jlabopamopnotit onvim Ne28 Th. ’ p p ’ o . by
. o0ycoBieHa COOTBETCTBYIOIIEE MOCTABJICHHOH 3a1aueii
Osnakomienue co ceolUcmeamu u .
WKECTKOCTH BOJIBI. COBPEMEHHOMY U YCIIOBHSIMH €€
npespaweHuUsIMU KapooHamos u
N 5 VYMeTh pa3bACHATh YPOBHIO pa3BUTHS PELIEHHs], YIUTHIBAIOT
2UOpoKapboHamos.
I Z P N 629 CTIOCOOBI YCTpPaHEHUS | HAYKH, U MPaBUIIO B
0 .
aoopamopHwlu onsvim Jye HKECTKOCTH BOJIBL. KOMMYHHKATHBHYIO  IUIAHHPOBAHUHU H
TBYcmpanenue srcecmkocmu 6006l KOMITETEHTHOCTh B KOHTpOJIE Crocoba
8 0OMAUIHUX VCTIOBUSX 00IIeHNH 1 peluenus
COTPYJHUYECTBE CO IMo3HaBaTenbHbIE:

B3pOCJIBIMHA U
CBCPCTHUKAMMU.

CTaBAT ¥ GOpMYIIHPYIOT
LIeJTU U TIPOOIIEMBI




YPOKa HCHONb3YIOT
MIOUCK HEOOXO MO
nHOPMAIAH IS
BBINIOJIHEHUS Y4E€OHBIX
3aJaHuN C
HCIIOB30BaHHEM
yaeOHOIl TUTepaTypsl
KoMMyHUKaTUBHBIE:
a/IEKBaTHO MCIIOJIB3YIOT
peueBble CpeACTBa s
3¢ PEKTUBHOTO
peeHus
KOMMYHHUKaTHBHBIX
3aj][a4 yUYUTHIBAIOT
pa3HbIe MHEHHS 1
CTpEMSITCS K

KOODPIUHAIMN
Pa3UYHBIX TO3UIHI B
COTPYTHUYECTBE
50.| CpoiicTBa AIIFOMUHHS VYMeTh COCTaBIIATH ®dopmupoBath PeryasiruBhbie: § 46 PeakTHBEI U
Jlemoncmpayuonnuiii onvim YpaBHEHHUsI _ | wenocrroe IUTAHUPYIOT CBOU XMMHUYECKOE
No26 Bsaunodeiicmene auomiHis. ¢ XUMHAYECKUX PEAKLMi, | MUPOBO33pEHUE, IEUCTBUS C 5 3 obopynoBaHue
60001i. O6pasybi savcneiiuix XapaKTepU3YIOLHX COOTBETCTBYIOIIIEE [TOCTABJIEHHOM 3a1a4eit
NPUPOOHBIX COCOUHEHUU ATIOMUHUS obue ceoficTsa COBPCMCHHOMY 1 YCIOBHAMH ¢
TP AJFOMUHUS, YPOBHIO Pa3BUTHSA peIIeHHs, OLICHHBAIOT
OGBHCHHTL 9THU HayKH, U MpaBUJIbHOCTb
PEaKIu B CBETE KOMMYHHUKATHBHYIO BEITIOJTHEHUS ISHCTBUS
MpeCTaBICHUN 00 KOMIIETEHTHOCTE B Mo3HaBaTeabHbIe:
OKHCITIUTEIBHO- OOILICHUH U CaMOCTOSITEILHO
BOCCTAHOBUTEIBHBIX | COTPYIHHYECTBE CO BBIJIEJIAIOT U
nporeccax. CBEPCTHUKAMH B (dopmynupyroT
nporecce yaeOHOU MMO3HABATEJILHYIO 11EJTb,
JIeATEITBHOCTH. HCTIONB3YIOT 00IIHUe
MPUEMbI PEIICHUS
3a1a4
KomMmyHuKkaTHBHBIC:
JIOITYCKAIOT
BO3MOKHOCTb
Pa3JINYHBIX TOUCK
3p€HUA, B TOM YHCJIC HE
COBIAAMOIINX C UX
COOCTBEHHOU H
OPHCHTUPYIOTCS Ha
MTO3UIIMIO TIApTHEPA B
OOIIECHUH U
B3aMMOIEHCTBUU
51.| AMdoTepHOCTh OKCUAA U VMeTb [J0Ka3bIBaTh dopmuposaTsh PeryasituBHbIe: § 47 PeakTuBsl 1




TUAPOKCUIA ATFOMUHUS. amdoTepHbIH LIETIOCTHOE IUIAHUPYIOT CBOU XHMHYECKOe
JlaGopamopnuiii onvim Ne30 Th. XapakTep MHPOBO33pEHHE, JICUCTBHS C § 3 o0opynoBaHue
oayuenue 2udpokcuda anomunus u COCMHEHUS, COOTBETCTBYIOIIEE IIOCTaBJICHHOH 3a/1aue
ezaumodeiicmene e2o ¢ KUCIOMami COCTaBIIATh COBPEMEHHOMY U YCIIOBUSIMH €€
u wenouamu. YpaBHEHUS YPOBHIO Pa3BUTHSA pelLIeHNS, OLICHNBAIOT
TP COOTBETCTBYIOWIMX | HAYKH, NpABUIIBHOCTD
XAMHYECKHUX PEaKIUi | KOMMYHHKAaTUBHYIO  BBIIIOJHEHUS AeHCTBHSA
U OOBSACHSITH UX B KOMIIETEGHTHOCTB B IMo3HaBarenbHbIE:
CBeTe IpeACTaBlIeHUH | OOIIECHNH U CaMOCTOSTEIIHLHO
00 COTPYIHHYECTBE CO BBIICIISIOT U
JNIEKTPOJIUTHYECKON | CBEPCTHUKAMH B bopMyTHpYIOT
JICCOIMAITIH. npouecce yueOHoU MO3HABATENILHYIO 11€J1b,
JICSITETIBHOCTH. HCTIONB3YIOT 00IIHUe
TPUEMBI PEIICHUS
3a1a4
KomMmyHukaTuBHbIe:
JOIYCKAaIOT
BO3MOXHOCTb
Pa3IMYHBIX TOYEK
3peHHs1, B TOM YHCIIC He
COBITAJIAIOIIHX C UX
COOCTBEHHOU U
OpPHEHTHPYIOTCS Ha
MO3UIHIO APTHEpA B
oO1eHN” 1
B3aUMOJEHCTBUU
52. | XKenezo. 3HaTh CTpPOCHHE dopMupoBaTh PerynsiruBnbie: § 48 Jaruuk
Jlemoncmpayuonnsiii onvim aToMa xenesa, LEJOCTHOE HJ'IVaHI/Ip}IIOT CBOH JaBJICHUS
Ne2706pasyvi pyd scenesa. (buznueckue u § MHPOBO33pEHHE, neficteusic §
Concuzanue xceresa & kuciopode u XHMHYECKHE CBOICTBA | COOTBETCTBYIOIEE MOCTaBJICHHON 3aayueii
xnope. Kenesa. YMeTh 5 COBPEMEHHOMY Y YCIIOBUSIMH €€
JaGopamopnstii onvim Ne 31 Pa3bsCHATH CBOWCTBA | YPOBHIO Pa3BUTHS peLICHUsI, OLCHUBAIOT
KeJie3a B CBETe HayKH, U MPaBUIILHOCTh
«OKucnenue cenesa 60 6/1ANCHOM . o
npejcTaBieHuil 00 KOMMYHHUKATHBHYIO  BBITIOJIHCHUS JACHCTBHS
6030yxe» OKHCIIUTEJIBHO- KOMIIETEHTHOCTb B IMo3naBarenbHbIE:
BOCCTaHOBHTEJILHBIX 00ILIEHNN U CaMoCTOSTEITLHO
polieccax u COTPYTHHYECTBE CO BBIJICIISIFOT U
JIEKTPOIUTHUECKON | CBEPCTHUKaMH B bopmynupyroT
JICCOIMAITIH. npouecce yueOHon MO3HABATEJILHYIO 1IETIb,

JACATCIbHOCTH.

HCTIONB3YIOT 00IIUe
MPUEMBI PEIICHHS
3anaq
KomMMmyHuKaTHBHBIE:
JomyckaroT
BO3MOYKHOCTb
Pa3IMYIHBIX TOYEK
3peHMsI, B TOM YHUCIIC HE




COBIIAZAIOIINX C UX

COOCTBEHHOH.
53.| CBoiicTBa COoeIMHEHMI Kejie3a; | 3HAaTh CBOMCTBA ®dopMupoBaTh PeryasituBHbIe: § 49 PeakruBsl 1
OKCH/IOB, THAPOKCH/IOB 1 COJEH coenunenuit Fe(ll) u | memoctHoe ITnanupyoT cBOou XUMHUYECKOE
Fe(III). Ymets MHPOBO33PEHHE, neicTBHSA C obopynoBaHue
}Kene?’a(n u “I)' COCTaBJISITh COOTBETCTBYIOIIIEE MOCTaBJIEHHOM 3aga4eil
Jabopamopnuiii  onvim  Ne32Th | ypapuenus COBPEMEHHOMY U YCIIOBHSIMU €€
Honyuenue eudpoxcudos scenesa(ll) u | coorercTByROMMX YPOBHIO Pa3BUTHS PELICHNS, OLCHHBAIOT
(1) u  esaumodeiicmeue ux ¢ | peakuuii B cBETE HAYKH, NPABHIBHOCTD
Kucromamu u wenodamu. MPEJCTaBICHUN 00 KOMMYHUKATUBHYIO BBITIOJTHEHUSI IEHCTBUS
JNIEKTPOJIUTHYECKOH | KOMIIETEHTHOCTH B Mo3naBaTeabHbIe:
TP JIACCOLMAIINH U o01eHuy 1 CaMOCTOSITeNIEHO
OKHCIIUTEJIBHO- COTPYJHHYECTBE CO  BBIAEISAIOT U
BOCCTaHOBUTEIIbHBIX | CBEPCTHUKAMU U bopMyIHPYIOT
mporeccax. B3POCIIBIMH. MTO3HABATEIBHYIO I1ETIh,
HCTIONB3YIOT 00IIHUe
TIPUEMBI PEIICHUS
3agaq
KoMMmyHuKaTHBHBIE:
Honyckarot
BO3MOKHOCTD
Pa3IUYHBIX TOUCK
3pEHHS, B TOM YHCIIEC HE
COBITQJIAIOIIHX C UX
COOCTBEHHOH.
54.| IIpakmuueckasa paboma NeS. VMeTh NMPUMEHSTH Pa3BuBaTh yMeHHS  PeryisiTMBHbIE: § 50 PeakruBer n
Pewienue TCOPECTUICCKHUC OIICHUBATH Ocy]_ueCTBJ'[;{K)T XUMHUYECKOE
3HaHUA Ha IMPAKTUKE, CUTyaluro u MOIIIATOBBIH KOHTPOJIb 060py}10BaHI/Ie
IKcnepumernmaibHblxX 3aoau
OOBSICHATH OTepaTHBHO 0 pe3yJbTaTy
no meme «Qowue u HAOIOICHUS U MPUHUMATH Mo3HaBaTe bHbBIE:
UHOUBUOYATIbHbBLE CEOIICIEA Pe3yIbTaThI pelenye, HaxoauTb  CTposT pedyeBoe
memannoen. Th MIPOBOANMBIX ONBITOB, | aeKBaTHbIE BbICKa3bIBaHHE B
TP XapaKTepU30BaTh CIOCOOBI YCTHOH 1 MUCbMEHHOM
YCIIOBHSI TEUCHUS B3aUMO/ICHCTBUS C dopme
peaknuii 10 KOHIa B | OJZHOKJIACCHUKAMHU KoMMyHHKATHBHbBIE:
pacTBopax BO BpeMs VYUUTHIBaIOT pa3Hble
ANIEKTPOJIUTOB. MPOBECHUS MHEHHS M CTPEMATCS K
[IPaKTUYECKON KOOpJUHALIUH
paboTsI. Pa3IUYHBIX O3ULUI B
COTPYTHUYECTBE
55.| IToaroroska k TUA O0061uTh 3HaHus 110 | PopMUPOBaATH PeryasiTuBHbIC: IToBTOpPH
Teme «MeTauib» IIEJIOCTHOE BHocst HE0OX01MMEBIe Th TEMY
MHPOBO33pEHHE, KOPPEKTHBHI B «Mertamt
COOTBETCTBYIOIIEE JIEWCTBHE MOCIIE €T BI».
COBPEMEHHOMY 3aBeplICHHs Ha OCHOBE

YPOBHIO pPa3BHUTHUS
HaYKH,

€ro M ydera Xxapakrepa
CIIeJIAaHHBIX OINOOK




KOMMYHUKATHBHYIO
KOMIIETEHTHOCTD B
0o0ILIEeHNN 1
COTPYJHUYECTBE CO
CBEPCTHUKAMU H

KoMMyHHKATHBHBIE:
KOHTPOJIMPYIOT
JICWCTBHS TTapTHEpa

B3POCIIBIMHU.
56. KoHTpoJsibHOEe TecTHpOBaHHE YMeTh ucnonb3oBath | @opmMupoBaTh PeryasituBHbIC: 1 IToBTOpH
no noopaszoeny «lIpakTuKym proOpeTEHHBIE OTBETCTBCHHOE OCYIECTBISIOT Th 110
. 3HAHMS. OTHOIIICHHE K WTOTOBBIN U YIeOHHK
110 M3yIEHHIO CBOUCTB YUCHHUIO, MOIIArOBBIi KOHTPOJIh y
MPOCTBIX BCIIECTB METAJUIOB TOTOBHOCTb U 10 pe3ynbTaTy MaTepua
HX COeIVMHEHUI» CIOCOOHOCTE K Ilo3naBaTeabHbIE: TJIaBbI
CaMOPAa3BUTHIO U CTPOSAT B IUCbMEHHOU
€aMo0OPa30BaHHIO. dopme.
Pa3gen 5. OcHOBBI ONMBITHO-IKCIIEPUMEHTATBHON 1 MPOEKTHOI AesATeabHOCTH (124)
57.| Texauka 0€30MAaCHOCTH TIPH | Yyewne 1.Pa3zButHne 1 PeakTuBbI 1
BBIITIOJIHEHHUHN CaMOCTOATCIBbHBIX XapaKTepu30BaTh BHyTpeHHeI;‘I XUMHYCCKOC
ONBITOB M DJKCIEPUMEHTOB B | paxpeiimiue MTO3UITUH ITKOJIbHHUKA obopynoBaHue
JOMAaIlIHUX  YCIOBUAX U C | xpMmmdeckue Ha YpOBHE
WCIIONIh30BaHUEM OOOPYAOBAHUS | romsTus: MTOJIO’KUTEITHBHOTO
XI/IMI/IquKOﬁ Ha60paTOpI/II/I XUMAYCCKUN OTHOLICHUA K
3JIEMEHT, HIKOJIC, TIOHUMaHUA
KJ'IaCCI/I(bI/IKaHI/IH HEOOXOAUMOCTH
BEIIECTB y4eHus,
BBIPAXKECHHOTO B
npeodJIaaHuu
y4eOHo-
MO3HABATEIBHBIX
MOTHBOB H
MPEIIIOYTCHIH
COIMAJILHOTO
crioco0a OICHKH
3HAHUMH;
2.®opMupoBaHUe
BBIPAYKEHHOU
ycTOiunBO yueOHO-
[M03HABATENbHOMN
MOTHUBAIIU YUCHUA
58. | Ilpakmuueckan padboma Ne9. Hcnons3oBaHue 1. OpueHTanus Ha K.YV/I. 1 PeakTuBbl U
Th Oopawenue co cmekiom 1aGopaTOpHOroo6Opy | MOHUMAaHWE MPUYMH ~ YMeHUs paboTarh B XHMHYECKOE
(czcubanue cmeknaAHHOU TOBaHUS U ycrexa B ydeOHOI napax. oGopynoBanue
mpyoKu, uzzomoenenue: CTEKJISIHHOH MOCY[Ibl, | IEATEIbHOCTH; ILYVY].
nunemku; Kanuaiapoe, NIpOBEJIEHUE 2. YuebHo- YMmenus  HaOmIOMaTh,
npocmeuuiux y3noe; HECJIOXHBIX MMO3HABATEIIbHBIHN JIeNIaTh  BBIBOJBI  IIPH
npocmeiiuiux npudopos) 9KCHCPUMECHTOB IS WHTEPEC K HOBOMY MIPOBEJICHUH OTBITOB.
JI0Ka3aTeNIbCTBA y4eOHOMY P.YVY].
BBIZIBUTa€MBIX MaTepuainy u YMenue
MIPE/IIIOI0KEHUI, criocobam penicHus CaMOCTOSITEIIBHOTO
OIMCaHUE HOBOM YaCTHOU BEACHUS




PE3yabTaTOB ITHX
pabor

3a7a4n

3KCTIEPUMEHTAIbHON
NIESITETTBHOCTH,
OTIMCHIBATH
XUMHUUYECKHE PEAKIIHH,
Ha0Jo1aeMble B X0J1e
IKCIIEPUMEHTA.

59.

XUMHUYECKUH aHAIIN3:
KadeCTBECHHBIN U
KOJIMYECTBEHHEBIHN

3HaHHE OCHOB
XUMHAYECKOIO
aHajau3a

1.OpueHTanus Ha
MOHUMaHHE TIPUYHH
ycriexa B yueOHOH
JIeSITEIbHOCTH;

2. YueOHo-
MO3HABATENbHBIN
MHTEPEC K HOBOMY
yaeOHOMY
Marepuany u
Croco0am peneHus
HOBOMW 4acTHOM
3a1a4n

K.YY/.

1. YMenue
JIOTOBapHUBaThCA U
MPUXOANTH K 00IIeMy
PELICHHUIO B
COBMECTHOMU
JIeSTENbHOCTH;
2.YmMeHue
MIPOIYKTUBHO
pa3pemnrate KOH(INKTHI
Ha OCHOBE y4eTa
HWHTEPECOB U NMO3ULIUN
BCEX €T0 YYaCTHHUKOB
ILYYA.

1. ®opmupoBaTh
YMEHUE MPOBOIUTH
CpaBHEHME U
KIaccu(pUKaIUIO 110
3aJlaHHBIM KpUTEPUSM;
2.DopmupoBars y
ydamuxcs
[IpeICTaBIEHUE O
HOMEHKJIaType
HEOPTaHMYECKUX
COEIMHEHU.

P.YY].

1. YMmeHnue yanuTsIBaTh
BBIJIEJICHHBIC YUUTEIEM
OPUEHTUPBHI ICHCTBUS B
HOBOM y4eOHOM
Marepuane B
COTPYIIHUYECTBE C
YUHTETIEM;

2. YMeHue
TJIAHUPOBATh CBOU
JIEUCTBUS B
COOTBETCTBUHU C
[IOCTaBJIEHHOM
3a/1a4eil 1 yCIOBUSIMU
€e peanu3alui.

PeakTuBbl 1
XUMHYECKOE
000pyI0BaHUE

60.

Teopernueckue

OHBITHO-BKCHepI/IMeHTaHBHOﬁ n

OCHOBBI

HpOCKTHOﬁ ACATCIIPHOCTH.

Vmenne o0bICHATH
3aKOHOMEPHOCTH
H3MEHCHHUS CBOMCTB
BEIIECTB , 3HAHKME

1.Pa3Butne
BHYTpPEHHEHN
MO3UINHA IIKOJIbHNKA
Ha ypOBHE

K.YVI.

1. YMenue:

* CTPOUTH MMOHSATHBIC
TS TapTHepa

PeakTuBEI B
XAMHYECKOE
obopynoBaHue




OCHOB

ITOJIOXKHUTCIBHOTO

BBICKAa3bIBAHMS,

9KCIIEPUMEHTAILHON | OTHOLICHUS K YUUTHIBAIOIINE, ITO
U IPOEKTHON IIKOJIE, TOHUMaHHSA TapTHEP 3HAET ¥ BUIUT,
JeSITeIbHOCTU HEOOXO0AUMOCTH a 4To HET;
y4eHus, * 33J]aBaTh BONIPOCHI;
BBIP@KCHHOT'O B * KOHTPOJINPOBATH
npeobiagaHuu JIEWCTBHUS apTHEPA.
yueOHO- ILYY].
MO3HABATENbHBIX Ymenue:
MOTHBOB 1 * OCYIIECTBIISIT AHAITN3
MIPEIIIOYTCHIH 00BEKTOB C
COILIMAIBHOTO BBIJICTICHUEM
croco0a OIeHKH CYILIECTBEHHBIX U
3HaHUMH; HECYIIECTBEHHBIX
2.DopmupoBaHue IIPU3HAKOB;
BBIpa)KEHHON * OCYIIIECTBIIATh CUHTE3
YCTOMUYMBOH y4eOHO-  KaK COCTaBJIEHUE
[I03HABATEJILHON LIEJIOTO U3 YaCTeH.
MoruBaiuu yuenus.  P.YYI.
YMmeHus:
1.0OcyuiecTBasATh
WUTOTOBBIN U
MOIIaroBbIi KOHTPOJIb
TI0 pe3yJbTaTy;
2. AleKBaTHO
BOCIIPUHHUMATH OLICHKY
YUUTEIS;
3. Paznnuars criocod u
pe3ysbTar IeUCTBUS
61. | Be10op TembI mpoekTa. Vmenue PasBuBarhb K.YY/I.
[InanupoBaHue AESTENbHOCTH. IUIAHUPOBATh CIOCOOHOCTB K 1. YMenne
COOCTBEHHYIO CaMOOIICHKE Ha JIOTOBAPHUBATHCS U
SKCHEPUMEHTAIBHYIO | OCHOBE KPHUTEpHUS HPUXOJUTH K 00IIEMY
JeSITeIHHOCTS , YCIIEITHOCTH peIIeHnIo B
yYMEHHE BBIIBUTATh yueOHOH COBMECTHOM
TUIIOTE3bl, CTABUTH JIeSITEIbHOCTH JIESITETTBHOCTH;
IIPOEKTHBIE 3ajauu. 2.Ymenne
MPOYKTUBHO

pa3pematb KOH(QIUKTHI
Ha OCHOBE y4eTa
WHTEPECOB M MO3UINH
BCEX €r0 Y4aCTHHUKOB
ILYVYA.

1. YMeHnue npoBOJIUTh
CpaBHCHHE U
KJIACCU(UKAIIHIO 110
3aJJaHHBIM KPUTCPHUSIM;
2. ®opMupoBaTh y
yYaImXCs
MIPECTaBICHHUE O




HOMEHKJIAType
HEOPTaHMYECKUX
COCTMHCHUN

P.YVII.

1. YMeHue yuuThIBaTh
BBIZICTICHHBIC YUUTEIEM
OpPUEHTHUPHI IEHCTBUS B
HOBOM y4eOHOM
Marepuaie B
COTPYAHUYECTBE C
YauTEIeM;

2. YMeHue
MJIAaHUPOBATh CBOU
JIECTBUS B
COOTBETCTBHH C
MOCTaBJIEHHOU 3a7auei
1 YCIIOBUSAMH €€

peanu3aum.
62. | ITonroroska npoekta.Coop | Ywmenue 1.PasButne K.YV ]I. PeakTuBbI 1
HHPOPMAITHH o JIAaHHOM | MIaHMPOBAaTh BHYTpCHHEH 1. Ymenwe: XAMHIYECKOe
Teme.MogenupoBaHue COOCTBEHHYIO MO3UIMHU IIKOJbHUKA * CTPOUTH IOHATHBIE obopynoBaHue
MPOEKTHOH AeATEIbHOCTH. 9KCIIEPUMEHTAIBHYIO | Ha CaMOCTOSITENIbHOE UL IIapTHEpa
JeSITeTHHOCTE , MPOEKTUPOBAHNE BBICKA3bIBAHHS,
YMEHUE BBIABHUTATh yaeOHOI YUUTHIBAIOIINE, YTO
THITOTE3bI, CTABUTh JIESITeTHHOCTH napTHep 3HAaeT U BUIUT,
MIPOEKTHBIE 3a/1a4H, 2.®opmupoBaHHe a 4To HET;
cobuparp BBIPAKEHHOU * 3a]1aBaTh BONIPOCHI;
HHPOPMALIUIO U3 YCTOWYUBOM y4eOHO-  * KOHTPOJIHPOBAThH
Pa3IMYIHBIX MTO3HABATEJILHON JIefCTBUS MapTHepa.
HCTOYHHKOB, MOTHUBALINY YYEHUS ILYVYA.
AQHAJIU3UPOBATh, YwMmenue:
MOJICIIAPOBATH * OCYIIECTBIISITH AHAIIU3
SKCHEPUMEHT 00BEKTOB C

BBIZACJICHUCM
CyHIeCTBeHHBIX nu
HeCYU.IeCTBeHHBIX
MIPHU3HAKOB;

* OCYIIECTBIIATH CUHTE3
Kak COCTaBJICHUE
LIEJIOTO U3 YacTeil.
P.YV].

VYMmeHus:
1.0cymiecTBasATH
HTOTOBBIN B
MIOIIarOBbI KOHTPOJIb
IO Pe3yJIbTaTy;

2. AleKBaTHO
BOCIIPHHUMATH OLICHKY
YUUTEIIS;

3. Paznnuats criocob u




pe3ybTaT NeUCTBUS

63.

Brinmonnenue y4EOHBIX
MPOEKTOB, OMBITHO-
SKCIEPUMEHTATBHBIX paboT.
IIpakTnyeckne paGoTHl MO
TeMaM NPOEKTOB YYAIIUXCH

Hcnonb3oBanue
mabopaTOpHOT0000PY
JIOBaHUS U
CTEKJISIHHOH MOCY b,
MIPOBEJCHUE
9KCIIEPUMEHTOB JUIS
JIOKa3aTeNNbCTBA
BBIJIBUTaEMBIX
MIPEII0I0KEHUI];
OTICaHWe
Ppe3yIBTaTOB 3THX
pabot

K.YYI.

1. Ymenue
JIOTOBapHUBAaThCS U
MIPUXOJUTH K 00LIEMY
PELICHUIO B
COBMECTHOM
JeATEeIBHOCTH;
2.Ymenue
MIPOyKTUBHO
paspemnrats KOH(IUKTEI
Ha OCHOBE y4eTa
HWHTEPECOB U MO3UIUN
BCEX €r0 Y4aCTHUKOB
ILYVY/.

1. ®opmupoBaTh
yYMEHHUE NPOBOAUTH
CpaBHEHHE U
KIIacCU(UKAIIHIIO IO
3aJJaHHBIM KPUTEPHSIM;
2.®opMupoBaTh y
yUanmxcs
TIPEACTaBICHUE O
HOMEHKJIaType
HEOPraHU4YEeCKHIX
COEIMHEHUM.

P.YY].

1. YMeHue yunuTsIBaTh
BBIJICJICHHBIE YUUTEIIEM
OPUEHTUPHI ICUCTBUS B
HOBOM y4eOHOM
Marepuaie B
COTPYAHUYECTBE C
yUHUTEINIEM;

2. Ymenune
IUTAaHUPOBATh CBOH
JeicTBus B
COOTBETCTBHUH C
MIOCTaBJIEHHON
3a/1a4eil ¥ yCIOBUSIMU
ee pean3anuy.

PeakrtuBsl 1
XHUMHUYECKOE
obopynoBaHue

64.

[ToaroroBka yueOHBIX MPOEKTOB
K 3alUTe

PaszBuBathb
CIIOCOOHOCTH K
CaMOOICHKE Ha
OCHOBE KpUTEPHUS
YCIICITHOCTH
yaeOHOI
IESITEILHOCTH

K.YY/].

1.YMenue
UCIIOJIB30BaTh PEUb JIJIs
PETYISIUHA CBOCTO
JICUCTBUS;
2.AnekBaTHO
HCTIOJIb30BaTh PEUCBHIS
CpencTBa IS PeIICHHs




Pa3TUYHBIX
KOMMYHHUKaTHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3LIBAHUE, BIIAIETh
HAJIOTTYECKOH
(dopmoii peun

P.YVY.

YMenune
CaMOCTOSITEIEHO
aJeKBaTHO OLIEHUBATh
TIPaBHIHHOCTD
BBIINIOJIHEHUS TEUCTBUS
U1 BHOCUTH
HEOOXO0UMEIE
KOPPEKTHBHI B
HCIIOJIHEHNE KaK 110
XOJIy €ro peasi3allvy,
TaK U B KOHIIE
NEUCTBUSL.

LYV,

YMeH#ne: oCyIIecTBIATh
CpaBHCHHE U
KITacCH(UKAIHIO,
BEIOMpAst KPUTEPHUH JIIIS
YKa3aHHBIX JIOTHYCCKHUX
oneparuii;

CTPOHTH JIOTHIECKOE

paccyxieHue
65. | [IpomexxyTouHasa arrecTanus. YMeHue OBJaieHHs YMeHHe OLeHUTh K.YYI.
3aiura npoeKToB HaBbIKAMM KOHTPOJS | CBOM y4eOHbIe 1.YmeHnue

H OIICHKH CBOEH
JIESITEILHOCTH,
yYMEHHE NMPEABUIETh
BO3MOJKHEIE
MOCIIEICTBUS CBOUX
JIeUCTBUM

JOCTUKCHUA

UCTIONB30BaTh PeUb JIIs
PETYISIIUHA CBOETO
JICUCTBUS;

2.AieKkBaTHO
HCIIOJIB30BaTh PEUCBEIC
CPEeICTBA ISl PEIICHUS
Pa3IMIHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBAHHE, BIIAJIETH
JTHAJIOTHYECKOM
thopmoii peun

P.YV].

VYMenue
CaMOCTOSTEILHO
aJIEKBaTHO OLICHUBATD
MPaBUIBHOCTh




BBIIIOJIHEHUS TEUCTBUS
¥ BHOCHUTH
HEOOXOMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK 110
XOJly €ro peaiu3aluu,
TaK U B KOHIIE
JIEHCTBHSL.

ILYVY].

YMeHue: oCylecTBIATh
CpaBHEHHE U
KJaccuduKarmio,
BBIOUpAst KPUTCPUH JIIIS
yKaBaHHLIX JIOTHYCCKUX

oneparuii;
CTPOUTB JIOTHYECKOE
paccyxeHnue
66.| ITonroroBka xk A pelenue YMeHune oBaneHus VYMeHune oreHuTh K.YY/. PeaktuBel
IIPAKTUKO OPUECHTUPOBAHHBIX HaBBIKAMH KOHTPOJISL | CBOM y4eOHbIC Ymenune XUMHUYECKOe
3aJlaHuH U OLICHKHU CBOEH JIOCTHKEHUS CaMOCTOSTEIIHHO obopynoBaHue
JIeATEeILHOCTH, OpraHU30BHIBATH
yMEHHE NPEIBUIECTh yueOHoe JieiicTBIe.
BO3MO>KHBIE ILYV.
MOCIIEACTBHSI CBOUX Ymenne
JercTBUi peoOpa3oBHIBATH
HHPOPMALIUIO u3
OJTHOTO BU/Ia B IPYTOH.
P.YVI.
YMeHne cocTaBiIiTh
TUIAH PELICHUs
poOIeMbl
67.| IlogroroBka k [ UA: perienne VMeHue OBNaJieHUs. | YMEHHE OLEHUTD K.YYI. PeakTuBbI 1
NPAaKTUKO OPUCHTHUPOBAHHBIX HaBBIKAMM KOHTPOJS | CBOM y4eOHBIE Ywmenne XMMHYECKOE
3aJlaHui 1 OLICHKHU CBOEH JIOCTHKEHUSI CaMOCTOSATEIIHLHO obopyoBaHue
JIeSTeNIbHOCTH, OpraHU30BBIBATh
yYMEHHE NPEBUIETh yueOHoe JieiicTBIE.
BO3MO>KHbIE ILYVYI.
TIOCJIE/ICTBHSI CBOMX Ymenue
JecTBuil peoOpa3oBHIBATH
nHdopmanuio u3
OJIHOTO BUJA B IPYTOM.
P.YVA.
‘YMeHue cocTaBIsTh
TUIAH PELICHUS
POOIIEMBI
68.| O0OoOIIeHNE, CHCTeMATH3alusI U | 1.3aKkperuicHue 1. YMenue K.YY/I. Pa6ora c
KOPPEKIMS 3HAHUW YYaIIUXCS 382 | 3HAHUH U PACYCTHBIX | OPHCHTHPOBATHCS VMenue TeCTaMu
Kypc «DKCIIepUMEHTaIbHAs HAaBBIKOB y4-CSI. Ha MIOHUMaHKE CaMOCTOSTEIIHLHO (uHIMBHI
xuMHI-9», 9 kiacc. 2.YMeHue perarb MIPUYHH yCIexa B OPTaHHU30BbIBATh yallbHBIC
TecTOBBIA KOHTPOJIb. THUITOBBIE IPHMEPHI yueGHOM yueGHOe 3a/1aHMs)




KOHTPOJBbHOMI
paboThLI.

JACATCIBHOCTH

B3aMMOJCHCTBUE B
rpymnmne

ILYVY/.

YwMmenue:

* OCYILECTBIISATh aHAITU3
00BEKTOB C
BBIJICJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIISATH CHHTE3
KaK COCTaBJIEHUE
LIEJIOr0 U3 YacTeil.
P.YVI.

VYmMmenus:
1.0OcyuiecTBasATh
HUTOTOBBINA U
MOIIaroBbIil KOHTPOJIb
IO Pe3yNbTaTy;

2. AleKBaTHO
BOCIIPMHUMATH OILICHKY
YAUTEIS;

3. Paznnuats criocob u
pe3ynbTaT NeHCTBHSA




