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IosicHUTENLHAA 3aNNCKA

[IporpaMMa Mo XUMHUU Ha YpOBHE CpeaHero olmiero oOpa3oBaHUS COCTaBIEHA Ha
OCHOBE TpeOOBaHMUU K pe3yjibTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTEIbHON MPOTrpaMMBbL,
npeactaBieHHbix B OI'OC COO, a Takxke Ha OCHOBE XapaKTEPUCTHKU IUIAHUPYEMbBIX
pEe3yNbTaTOB  JAYXOBHO-HPAaBCTBEHHOTO  Pa3BUTHUS, BOCHHMTAHUA W COLUAIM3AIMNH
oOyJaromuxcsi, MpeICTaBJICHHON B (hefiepanbHON paboueii mporpaMme BOCIIUTAHUS.

Bxuiag npeamera « XumMus» B J0CTHKeHHE 1eJiell OCHOBHOTO 00111ero 00pa3oBaHus

XuMus, Kak OJHa U3 OCHOBOINOJArarmlux o0JacTeil ecTeCTBO3HAHUS, SBIISETCS
HEOTHEMJIEMO YacThi0 00pa3oBaHUS MIKOJHLHUKOB. Kakaplii 4eIOBEK JKMBET B MHPE BEIIECTB,
MO3TOMY OH JOJDKEH HMMETh OCHOBBI (DYHJAAMEHTaJbHBIX 3HAHUN MO XUMHUU (XMMHYECKas
CUMBOJIMKA, XWMHUYECKUE TOHSATHUS, (DAKThl, OCHOBHBIC 3aKOHBI U TEOPUHU), IMO3BOJISIOIINE
BBIPa0OTaTh MPEICTABICHUS O COCTaBE BEIIECTB, UX CTPOCHHH, NMPEBPALECHUSIX, TPAKTUYECKOM
WCIIOJIb30BaHNH, & TaKXK€ 00 OMacCHOCTH, KOTOPYIO OHH MOTYT HpPEICTaBIATh. M3ydas XUMHIO,
yyaliiyecss Y3HalOT O MaTepHallbHOM €JIMHCTBE BCEX BEIIECTB OKPYKAIOIIEro MHpa,
OOyCIIOBJICHHOCTH CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, IT03HABAEMOCTH U
MPEeICKa3yeMOCTH XUMHYECKHX SBJIeHHM. l3ydyeHue CBOMCTB BeUIECTB M WX MPEBpaICHHI
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHUS, a MpakTH4eckas paboTa ¢ BellecTBaMu
(1abopaTopHbI€ OMBITHI) — TPYAOIIOOHIO, aKKypaTHOCTH U coOpaHHOCTH. Ha mpumepe xumuun
ydamuecs: MOoJydaroT MPEACTABICHUS] O METOJax IMO3HAHMS, XapaKTePHBIX NJIsi €CTECTBEHHBIX
HayK (9KCIIEPUMEHTAIILHOM U TEOPETUUYECKOM).

HN3yyeHue XMMHMH HA CTYNeHH OCHOBHOIO 00IIero 0o0Opa30oBaHUsI HANPABJEHO Ha
AOCTHKEHH e CJIeYIOIIUX 1esIeil:

e OcBoeHHe BaKHeHIIMX 3HAHMHA OO0 OCHOBHBIX TMOHATUSIX M 3aKOHaX XUMHH,
XUMHYECKON CUMBOJIVKE;

e OpBiageHue yMeHMSIMU HaOIIOJaTh XMMHUUYECKHUE SIBJIICHUSI, MPOBOJUTH XUMHUYECKUU
AKCIIEPUMEHT, MPOU3BOAUTh PAcUeThl HA OCHOBE XMMHUYECKHUX (OpPMYJ BEIIECTB M YpaBHEHUU
XUMHYECKUX PEAKIIUI;

e Pa3BuTHe TMO3HABATENBHBIX HMHTEPECOB U HWHTEIJIEKTYyadbHBIX CHOCOOHOCTEH B
MpoIIeCcCce MPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIBHOTO MPUOOPETEHUS 3HAHUHN
B COOTBETCTBUHU C BOSHUKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTIMH;

e Bocnuranue OTHOIICHUS K XUMHH KaK K OJHOMY U3 (PyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00IIe4eTIOBeUeCKON KYIbTYPHI;

IlpuMeHeHne MNOJYYEHHBIX 3HAHUA M yYMeHMH 11 O€30MACHOTO MCMOJIB30BAHUS
BEUIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3sIiiCTBE M Ha TNPOU3BOJACTBE, pEIICHUs
MPAKTUYECKUX 33/1a4 B MIOBCETHEBHON KU3HH.

Onucanue npeaMera B y4eOHOM IIaHe

Kiace VI I1X
KonunuecTBO 4acoB B HENETIO 2 2
KonuuectBo 9acos B roj 68 68




COIAEPKAHUE OBYYEHMUSA
8 KJIACC

IlepBoHayabHbIC XMMHYECKHE IIOHATHSA

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4Ye€lIOBEKa. XMMHS B CUCTEME HayK. lena u
BenlecTBa. Du3nyeckue CBOWMCTBA BEIIECTB. ArperarHoe cocTosHue BewecTB. [lonsaTue o
MeTo/laX MO3HAaHUs B XUMHUH. YucThie BeniecTBa U cMecu. CriocoObl pa3/ielieHus: CMECEH.

ATOMBI M MOJIEKYIBl. XUMHYECKHE NIEMEHThl. CHMBOJIBI XMMHUYECKHUX DJIEMEHTOB.
[TpocTeie U cOXKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumnueckass (Qopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHocutTenbHass aromHass Macca. OTHocuTenbHas
MOJIEKYJIsIpHasA Macca. MaccoBast 1011 XMMHUYECKOTO 2JIEMEHTA B COCIUHEHUH.

KommuectBo BemectBa. Moub. Monsiprast Macca. B3aMMOCBS3b KOJIMYECTBA, MAacChl U
yucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel o opmysnaM XUMHUYECKUX COEINHEHUH.

dusnyeckue U XMMHUUYECKHE SBJIECHUSA. XUMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHUs1 Macchl BEIECTB. XUMHUECKUe ypaBHeHus. Kiaccuukanys XMMHYeCKUX peakuit
(coenMHEHUS, PA3IOKEHUs, 3aMEIICHUS, 0OMEHA).

XUMHUYEeCKHI IKCTIEPUMEHT:

3HaKOMCTBO C XMMHYECKOW TOCYIOH, MpaBWiiaMu pabOThl B JabopaTopuu U MpUEMaMu
oOpalieHus ¢ J1abopaTOpHBIM 00OPYAOBaHHEM, U3yYEHHME M OINUCaHHE (PU3NYECKHX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOmoneHue (usnyeckux (IJIaBICHHE BOCKA, TasHUE
JbJla, pacTUpaHHUE caxapa B CTYyIKe, KUIIEHUE U KOHJIEHCAllUs BOJbl) U XMMUYECKHUX (TOpeHue
CBEYM, IPOKAJIMBAHWE MEIHOW MPOBOJOKH, B3aUMOACHCTBHE Mejla C KHCIIOTOW) SIBJICHUH,
HaOII0ZIeHNe U ONMCaHKE NPU3HAKOB NMPOTEKaHU XUMHUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMO/IEHCTBHUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auMojelcTBUE xeine3a ¢ pactBopoM cosnu meau (II), usydenue cnoco6oB
pa3zieneHnss CMeceil: ¢ TOMOMIIbI0 MarHura, (GUIbTpOBaHHE, BBIIAPUBAHUE, AMCTUILIISAINSA,
XpoMarorpadusi, IpOBEJAEHUE OYHUCTKM IOBAPEHHOM coyiu, HaONOeHHe M OIMCAaHue
Pe3yJIBTaTOB NPOBEAECHUS OIBbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHHE
Mozesne MoeKy (IapoCTePKHEBBIX).

BaHeiiiue npeacraBuTe/ I HEOPraHMYeCKNX BellecTs

Boznyx — cMmech rasos. CocraB Bo3ayxa. Kucinopox — 3n€MEHT M MPOCTOE BEILECTBO.
Haxoxnenue xucnoposa B npupone, Gu3nyeckue u XMMHUUECKHe CBOMCTBA (peakluy TOpEeHuUs).
Oxcunpl. Ilpumenenne xucnopoga. CrocoObl MONydyeHHs KHCIOpPOAa B JIabOpaTopuu U
npoMbIlUIeHHOCTH. KpyroBopoT kuciopona B nmpupone. O30H — aloTporHas MOAU(PHUKAIIS
KHCIIOpOJa.

TenoBoit »(pdexkT XUMHUECKON peakuu, TEPMOXHUMHUYECKHE YpaBHEHHS, 3K30- U
DHAOTEPMUYECKUE peaKUUU. TOINIMBO: Yroib M MeETaH. 3arpsA3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — oamemeHnT u Ipocroe BemectBo. HaxoxkneHuwe Bomopona B IPUPOIE,
¢u3nyeckre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI nosydyeHus. Kuciaorel u comnu.

MonspHblit 00bEM ra3oB. PacuéTsl 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckue cBoMCTBAa BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble U
HEHACBILICHHBIE pacTBOpbl. PacTBopuMOCTh BemecTB B Boae. MaccoBas oS BEIIECTBA B
pacTBope. XUMUYECKHE CBOMCTBA BOAbL. OCHOBaHMSA. Poib pacTBOPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopor Boxbl B Mpupoze. 3arpsi3HEHUWE NpUpOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJ.

Knaccudpukamus Heoprannuyeckux coenuHeHuid. Oxcunpl. Knaccuukanust okcumos:
cojeoOpasyromue  (OCHOBHBbIE, KHUCIOTHBIE, aM(doTepHble) U  HecoieoOpasyrouue.
Homenknarypa okcnoB. @u3nueckue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lonmyueHne okcuaos.



OcnoBanusa. Knaccudukamus ocHoBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiiarypa ocHoBanuii. dusnyeckue U XUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. @u3ndeckiue U XUMHUSCKHE
cBolcTBa KUCIOT. P aktuBHOCTH MeTauioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenknarypa coneil. dusnueckue u XxuMmudeckue cBoiictBa coneil. [lomyuenne
COJIEH.

I'eneTnueckas CBsA3b MEK1y KJIACCaMU HEOPTraHUYECKUX COCTUHEHUMU.

XUMHUYEeCKHI IKCTIEPUMEHT:

KaueCTBEHHOE OIPEJICIEHUE COACPIKAaHU KUCIOPOJa B BO3AyXe, OIYYeHUE, COOMpaHHeE,
pacrno3HaBaHUE M W3YyYEHUE CBOMCTB KHUCIOPOJAa, HAONIOICHHE B3aUMOJEHCTBHUS BEILECTB C
KHCJIOPOZOM U YCJIOBUSI BOSHUKHOBEHHMSI M MPEKpaleHUs TopeHus (Ioxkapa), 03HaAKOMJICHUE C
o0Opa3liaMu OKCHJOB M OINHCAaHHWE WX CBOMCTB, IOJMy4eHHE, COOMpaHUE, PaCIO3HABAHUE H
M3y4eHHE CBONCTB Bojopona (ropeHue), B3aumojeictsue Bogopona c¢ okcuaoMm menu (II)
(BO3MOXKHO HCITOJIb30BAaHUE BUCOMATEPUANIOB), HAOIIOIEHNE 00pa3IOB BEIIECTB KOJIMUECTBOM
1 mMonb, ucciaenoBaHre 0COOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEAENEHHONM MAcCOBOM J10JIeM PACTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBHE BOABI C METAUIaMU (HaTpUeM M Kajibl[ueM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpPUAIIOB), UCCIEOBAHUE O0PA3I[0B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJIIO/ICHNE M3MEHEHHUS! OKPacKU MHIMKATOPOB B PAacTBOpaxX KUCIOT M IIEIO0YEH, U3yueHHE
B3aumozerictBua okcuga menu (II) ¢ pacTBopoMm cepHOI KHUCIOTHI, KHUCIOT C MeTalljlaMH,
peaKuMii HEUTpaau3aluu, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHHUE OJIHOTO
MeTajula JPYrMM K3 pacTBOpa COJIM, pEUIEHUWE SKCHEPUMEHTANbHBIX 3a7ady [0 TEeMe
«Baxneimmue Ki1accel HEOPraHMYECKUX COCIUHEHUN.

Iepuonuyecknii 3akoH u Ilepuognueckasi cucrema xuMudeckux diementon . U.
Menpeneesa. Crpoenne aToOMOB. XuMuyeckas CBSI3b. OxucauTeJbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBbie mTOMBITKM KiIacCU(PUKAIMK XUMUYECKHX dJeMeHTOB. [loHsaTne o rpymnmax
CXOJTHBIX AIIEMEHTOB (IIEJIOUHBIC U IEJI0YHO3EMEbHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpble 00pa3yroT aM()OTEepHBIE OKCH/IBI U TUAPOKCHUJIBI.

[lepuognueckuii 3axkoH. llepuonnueckas cucrema xXumudeckux osnemeHtos . .
MenpeneeBa. Koporkonepuoanast u anuHHonepuoaHass ¢opmbl [leproanueckoil crcTeMbl
xumuueckux anemeHtoB JI. WM. Menneneesa. Ilepuoasl m rpynmbl. DU3HUECKHU CMBICI
MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIITBI JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX saep. WM3oronbl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMHUECKUX d1eMeHTOB [leprnonnueckoit cucteMbl
. W. MengaeneeBa. XapaKTepucTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXKEHUIO B
ITepunonmueckoii cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH MU3MEHEHHUs paJnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIUTMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB MO IrpyIaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akoHa u Ilepruoguueckoid CUCTEMBI XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HAyKU U NpakTUKU. [1. 1. MeHeneeB — y4€HbI U IpaklaHHH.

Xumuueckas CBS3b. KoBanenTtHas (monsipHast ™ HETOJIsIpHAs ) CBS3b.
DNIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX IEeMEHTOB. IOHHAs CBA3b.

Crenenb okucieHusi. OKHUCIMTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHCJICHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKHH IKCIIEPUMEHT:

M3ydeHHEe 00pa3IOB BEIICCTB METAIOB M HEMETAJUIOB, B3aMMOJCHCTBHUE THAPOKCHIA
LMHKAa C PacTBOPAaMHU KHUCJIOT U ILEJI0YeH, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTETFHO-BOCCTAHOBUTEIIBHBIX PEAKITUN (TOPEHHE, PEAKITNH PA3JI0KECHHS, COSTUHEHNS).

Me:xnpeaMeTHblie CBA3H



Peanuzanus MeXIpeIMETHBIX CBSA3EH MPHU MU3YUYECHUH XUMHUH B 8 KJIACCE OCYIIECTBIISICTCS
Yyepe3 HCIOJIb30BAHUE KaK OOIIMX EeCTeCTBCHHO--HAYYHBIX TIIOHATHHA, TaK W TIOHSTHH,
SIBJISIFOIIMXCSL CHCTEMHBIMU JUTSI OTJICNIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO1mue eCTeCTBCHHO-HAy4YHbIC IOHATHUS: HAy4HbIA (DaKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHamM3, CHHTE3, KiaccuuKamusi, TMEePUOANYHOCTh,  HAOIIONEHHE,  AKCIICPHMEHT,
MOZETPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepusi, aroM, O3JCKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHI, W30TOIIBI,
pPaTMOaKTUBHOCTh, MOJIEKYNa, SJIEKTPUYECKUI 3apsis, BEIIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEIICCTBA, ra3, (GU3MUECKUE BEIMYUHBI, CAMHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
38361, CoHIIE.

buonorus: ¢porocunTes, npixanue, buocdepa.

leorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE TOPOIBI, IOJE3HBIC
HCKOTIaeMbI€, TOIUIMBO, BOTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakuus

[lepnonnueckuit 3akoH. Ilepmonnueckass cucrema xumuueckux snementoB J[. M.
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XHMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUONOB, Kajlus, KaJlbLUig M HUX COEJAMHEHUH B COOTBETCTBUU C
IIOJIOKEHUEM IEMEHTOB B [leprnoauueckoil cucreMe U CTpPOCHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUIbl XUMHUYECKOH CBSI3U. TUIBI KPUCTAIUIMUECKHX PEIETOK,
3aBHCHUMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAUIMUECKOW PEIIETKHM M BUAA XUMHYECKOU
CBSI3HU.

Knaccuukanus 1 HOMEHKJIaTypa HEOPraHWYECKUX BeIIeCTB. XMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHUH, FeHEeTUYeCcKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccuukamus XuMHYECKUX peakyil 0 pa3IMyHbIM MPU3HAKaM (110 YHCIY U COCTaBY
Y4YacTBYIOIIMX B PEAKIMU BELIECTB, IO TEMJIOBOMY 3(PQEKTy, M0 H3MEHEHUIO CTeHeHen
OKHUCJIEHHUS XMMHMUYECKHUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, MO yYaCTHIO KaTaju3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHMUS.

[TonsiTue o ckopoctu XUMHYeckor peakuuu. [loHaTne 06 oOpaTuMbIX U HEOOpaTUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTrEHHBIX M TeTeporeHHbIX peakuusax. lloHarue o
katanuze. lloHdatne o xXumuyeckoM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTb
XUMHUYECKOHN pEeaKlMy U NOJ0KEHUE XMMHUUECKOTO PaBHOBECHSL.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE PEAKLWU, 3JEKTPOHHBIM OajgaHC OKHUCIUTENbHO-
BOCCTaHOBHUTEIbHONW peakunu. COCTaBIEHUE YPaBHEHUN OKUCIHMTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/ia AIEKTPOHHOro OaaHca.

Teopus 3MeKTPOIUTUYECKON AUCCOLMALUHN. DIEKTPOIUTHI U HEAEKTPOIUThl. KaTHoHBI,
QHUOHBI. MexaHu3M [MCCOIMAllMM BEIIECTB C Pa3JUYHbIMM BUAAMU XUMHUYECKOM CBS3H.
Crenens nucconuanuu. CHIbHBIC U CTa0bIE JIEKTPOJIUTHI.

Peakiiun MoHHOrO OOMeEHa. YCIIOBUS MPOTEKAHUs peakluii HOHHOro oOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE YpaBHEHMs peakiuil. CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE
NpeACTaBlIeHu 00 3JIEKTPOIMTHYECKOM auccoumanyu. KauecTBeHHbIE peakIMKM Ha HOHBI.
[TonsiTE 0 rHApPONHU3E CONEN.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOZEIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalsioB (rpadura W aiMasa), CIOXKHBIX BENIECTB (XJIopuaa HaTpus),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMYECKOM PEAKIUN OT BO3IACHCTBUSA PAa3IUYHBIX
(bakTOpoB, HCCIeI0BaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIlecca AUCCOIMALUU
KHUCJIOT, HIefnoyeil M cosieil (BO3MOMKHO MCIIONBb30BAHUE BHJIEO MAaTEpUajioB), IMPOBEICHHE
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OTIBITOB, WILTIOCTPUPYIOMNUX TMPU3HAKA MPOTEKAHMs PEaKIrii HOHHOTO oOMeHa (oOpazoBaHMe
ocajka, BBIJECNIEHHE Tra3za, OOpa30BaHHE BOJIbI), OIBITOB, HUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaklUuil (TOpeHHe, peakiuu pasiioKeHHs, COeIUHEHNs),
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C IOMOIIbK) Kau€CTBEHHBIX PEAKLUUH Ha HOHBI,
pelleHne SKCIepuMEHTAIbHBIX 3a/1au.

HemeTtasibl M MX coeIUHEHHS

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTpPOEHMsI arOMOB, XapaKTEepHBIE
crerieHu okucieHus. CTpoeHne U (U3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOTECHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpUMEpe XJopa (B3aUMOJCIHCTBHE C MeTallylaMH, HEeMeTaJllaMH,
mienoyamu).  Xisopoogopon. ConsHasg KUCIOTa, XUMHUYECKHE CBOMCTBA, IOJy4YEHHE,
npuMmeHnenue. JlelicTBue XJjiopa M XJIOPOBOIOpOJa Ha OpraHu3M 4enoBeka. Baueiiine
XJIOPUJIbl U UX HAXOXKJEHHUE B IPUPOJIE.

O6mas xapaktepuctuka NeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NUYEeCKHe CBOWCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJa U cepbl. AJUTOTPONHBIE MOAU(PHUKAIIUN KUCIOPOAa U cepbl. XUMHUYECKHUE CBOICTBA
cepel. CepoBofOpos, CTpoeHHE, (PU3MUECKHME M XMMUYECKHe CBOWMCTBA. OKCHIBI CEpbl Kak
IPEACTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, GU3NYECKHEe U XUMUYECKUE CBOWCTBA
(oOme Kak MPEACTABUTENS Kilacca KHUCIOT W crenududeckne). XUMHUYECKHE pEeakiui,
JeKale B OCHOBE IMPOMBIIIJIEHHOTO CHOC00a MOJy4eHUs CEpHON KHUCIOTHL. [IpuMeHeHue
cepHoii kucioTel. Conu  CepHOW KHUCIIOTHI, KauyeCTBEHHAs peaknus Ha Cylb(haT-uoH.
Haxoxxnenune cepbl U e€ coequHEHUI B mpupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarollen
Cpeabl COCAMHEHUSIMH Cephl (KHCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
€ro npeAoTBpaIlEeHUS.

OOmass xapakrepucTuka 3ieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCICHMs. A30T, pacHpoCTpaHEHHE B MpHUpone, (U3NYECKUe U
XUMHYEeCKHe cBoiicTBa. KpyroBopor aszora B mpupoge. AMMHAK, €ro (U3WYECKHE U
XMMHUYECKUE CBOWCTBa, MoiydyeHHe U mnpuMmeHeHue. Conu aMMOHMS, HUX (U3HYECKUE U
XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KadecTBeHHasl peakiuss Ha MOHBI aMMOHMs. A30THas
KHUCTIOTa, e€ moNyyeHue, (PU3nYecKue M XUMHUYECKHe CBOWCTBa (OOIIME KakK MpeICTaBUTEINS
KJlacca KHUCIOT U cnenuduueckue). Mcnoiap3oBaHne HUTPATOB U COJICH aMMOHHS B KaueCTBE
MHUHEpaJIbHBIX YI0OpeHni. XHUMHYECKOe 3arps3HEHHE OKpYXKAIoLeH cpelbl COeTUHEHUSIMU
a3zoTa (KUCJIOTHBIE JJOXKAHU, 3arpsi3HEHNE BO3/yXa, MouBbl U Bog0EMOB). docdop, amnoTpomnHele
momudukanuu ¢docdopa, duznueckue u xumuueckue cBoiictBa. Oxcun docdopa (V) u
dochopHas kuciora, GuU3MUECKHE W XMUMHYECKHE CBOWCTBa, mMoiydeHue. lMcmomb3oBaHue
¢docdaroB B kauecTBe MUHEPATIbHBIX YIOOpPEHUH.

OO6mass xapakrepuctuka sneMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIIEHUS. YIIIepo/, alJIOTPOIHbIE MOTU(HUKAIIMY, PAaCTIPOCTPAaHEHUE B
npupone, ¢u3NyYeckue M XUMUYecKue cBoiicTBa. Apncop6bmus. KpyroBopor ymiepona B
npupozae. Okcuabl yraepoaa, uX (GpU3MUecKue U XUMHUYECKUEe CBOMCTBA, JAEWCTBUE Ha KHUBBIE
OpraHU3MBbl, MOJIyUEHUE U MPUMEHEHHE. DKOJIOIMUecKHe MpoOIeMbl, CBA3aHHBIE C OKCHIOM
yranepona (IV), runoresa rmo6anbHOr0 NOTEMJIEHHUs KJIMMara, MapHUKOBBIN 3(dekT. YromapHas
KHUCTIOTa U €€ CoNM, UX (U3NYEeCKHe M XMMHMUYECKHE CBOWCTBA, MOJyY€HHWE U NPUMEHEHHE.
KauecTBeHHas peakius Ha kapOoHaT-noHbI. Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBILIIEHHOCTH U CETTHCKOM XO3SHCTBE.

IlepBoHauanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yIlepona
(MeTaH, 9TaH, ATHWJIEH, aleTWIEH, O3TaHOJ, DIIHMIEPUH, YyKCycHass Kkuciora). IIpupomHsie
UCTOYHHUKHU YIJIEBOJAOPOAOB (yrojib, HMPUPOAHBIA Ta3, HE(PTh), MPOAYKTHl HX MepepabOTKU
(6eH3uH), WX poNb B OBITY W MNPOMBINUICHHOCTH. [loHSATHE O OMOJOTMYECKH Ba)KHBIX
BEIllECTBAaX: JXKUpax, OejKax, yrieBojaXx — M HX POJM B XKHU3HM yelloBeka. MarepuanabHoe
€IMHCTBO OPTaHUYECKHUX U HEOPTraHMYECKUX COeTMHEHUI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJyYeHHE M IPHUMEHEHHE.
Coenunenus kpemHus B mnpupoge. OOume mnpexacrasneHuss o6 okcuae kpemuHus (IV) u
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KpeMHHUEBOM Kkuciore. CHIMKaThl, HMX HCHONb30BaHHME B OBITY, B IPOMBIIUIEHHOCTH.
Baxwneiimme cTpouTenbHbIE MaTepualbl: KepamMHKa, CTEKJIO, LIEMEHT, OCTOH, KeJIe300€eTOH.
[TpoGnemMbl 6e3011acHOTrO MCIIOIb30BAHUS CTPOUTENIBHBIX MATEPUAJIOB B [IOBCEIHEBHOM JKU3HH.

XUMHUYEeCKHI IKCTIEPUMEHT:

M3y4eHHE 00pa3l0B HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHOW KMCIIOTHI, IPOBEACHUE
KAQUeCTBEHHBIX PEAaKLMH Ha XJIOPUA-UOHBI U HAOIIOEHHUE IPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue GU3NYECKHe U XUMUYECKHE CBOWCTBA TAJIOI€HOB U UX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUANIOB), O3HAKOMJICHME C 00paslamH XJIOpUAOB (TaJIOr€HHIOB),
O3HaKOMJICHHE C oOpa3nmamMu cepbl U €€ COCOTUHEHHUAMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEpUANIOB), HaONIOIEHUEe Impolecca OOymIMBaHMs — caxapa IOjA  JIeHCTBHEM
KOHLIEHTPUPOBAaHHOW CEPHOW KHUCIIOTHI, U3y4YEHUE XUMUUYECKHUX CBOMICTB pa30aBIe€HHON CEepHOU
KUCJIOTBI, IIPOBE/IEHNE KAUeCTBEHHOM peakluu Ha cyiab(paT-uoH M HaOIIO[eHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3MUYECKUMH CBOWCTBAMHM a30Ta, Gochopa u X COeTUHEHHNA
(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEpPUAIOB), oOOpas3lamMu a30THBIX H  (PocopHBIX
yAOOpEeHUH, IOJlyueHUe, COOMpaHHEe, pAclo3HaBaHWE W H3YYEHHUE CBOICTB aMMHaka,
IpOBe/IeHNE KaueCTBEHHbIX PEaKLMil Ha MOH aMMOHUS U (pocdar-uoH U U3ydYEeHUE NPU3HAKOB
UX MPOTEKaHMsI, B3aUMOJICHICTBUE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C MEbIO (BO3MOKHO
UCIIOJIb30BaHUE BMJEOMATEPUANIOB), U3yUYE€HUE MOJENel KPUCTAUIMYECKHX PEIIETOK anMasa,
rpaduta, ¢ymnepeHa, 0O3HAKOMIIEHHME C IPOIECCOM aacopOLMU pPacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM  YIIEM M YCTPOMCTBOM  IpPOTHBOras3a, IIOJIy4€HHE, COOHMpaHHe,
pacno3HaBaHHE M U3y4€HUE CBOMCTB YIVIEKHCIIOIO ra3a, IPOBEACHUE KauyeCTBEHHBIX peaKluil
Ha KapOOHaT M CWIMKAT-UOHBl U M3YYEHHUE IPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMIIEHHE C
IPOAYKLUUEH CUIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE 3KCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe
«BaxkHeiiue HeMeTaIbl U UX COCTUHEHUS.

Metanibl 1 UX COeIMHEHH S

OOmiast XapakTepUCTHKa XHMHYECKHMX OJJIEMEHTOB — METa/JIOB HAa OCHOBAaHUHM UX
nosnokeHust B Ilepuopmueckoin cucreme xumuueckux sneMeHToB JI. M. MenneneeBa wu
ctpoeHuss aroMoB. CrpoeHue MerauioB. MeTauuyeckass CBA3b U METaJIIMYecKas
KpUCTaJJINYecKasi peiiéTka. DIEKTPOXUMUUECKUI psii HapsHKeHUM MeTaioB. Pu3nyeckue u
XUMHUYECKHe CcBOIcTBa MeTayuioB. OOmye crnocoObl mNoiaydyeHuss MeTauioB. Ilonstue o
KOPPO3MHM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUThl MX OT Koppo3uu. CraBel (CTanb, YYT'yH,
JIOPATIOMUHUN, OPOH3a) U MX IPUMEHEHHE B OBITY U IPOMBIIIUIEHHOCTH.

[[lenounsle MeTayuibl: nonoxeHue B Ilepuoauueckoil cucteMe XUMHUYECKUX SJIEMEHTOB
. 1. Menzeneesa, CTpOEHHE X aTOMOB, HaxoKJIeHUE B ipupoae. dusnueckre 1 XUMUYECKUE
cBoiicTBa (Ha mnpuMmepe Harpuss U Kanusg). OKCUAbl U TUIAPOKCUABI HATpUs M Kajusl.
ITpuMeHeHne MIEeTOYHBIX METAJUIOB U UX COEIMHEHUM.

[llesoyHO3€MENBHBIE METAJIBI MarHuid M KaJbLMM: TMOJoXKeHue B llepumonnueckoit
cucreme xuMmuueckux anemeHToB [l. M. MeHneneeBa, cTpoeHHME MX aTOMOB, HaXOXKICHUE B
npupone. Pru3nyeckue 1 XMMUYECKUE CBOKWCTBA MarHus U Kablus. BaxxHene coequHeHns
KaJblusl (OKCU, TUIPOKCHI, COJIN). JKECTKOCTH BOJIBI M CTIOCOOBI €€ YCTPaHEHHUSI.

Amomunnii: nonoxenne B Ilepuonnueckoit cucreme xumudeckux siemeHtoB . U.
MeHneneeBa, CTpOCHHE aToMa, HAXOXKJICHHE B Npuponae. Pu3ndeckue 1 XMMHYECKHE CBOMCTBA
anroMuHUSA. AM(OTEpHBIE CBONCTBA OKCUA U THAPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepumomuueckoil cucteMe XuMHYecKHX »diemeHtoB [ .
MenaeneeBa, CTpOCHUE aTOMa, HAXOXKAECHUE B Ipupojae. PU3nyeckue 1 XMUMHUYECKUE CBOMCTBA
xenesza. Oxeunpl, ruapokcuasl U comu xeneza (II) u xenesa (III), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

XMMHUYECKHH IKCTIEPUMEHT:

O3HAKOMJICHHE ¢ O0OpasllaMH METaJUIOB U CIUIaBOB, MX (PU3NYECKUMHU CBOMCTBAMU,
M3YYCHHE PE3YJbTAaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HMCIOJIB30BAHHME BHJICOMATEPHUAITIOB),
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0COOCGHHOCTEW B3aMMOJACHCTBUS OKCHJA KalblMsl ¥ HATpus C BOAOW (BO3MOXHO
HCII0JIb30BaHUE BUAECOMATEPHAIIOB), UCCIEN0BAHUE CBOMCTB jKECTKOM BOABI, IPOLIECCAa TOPEHMS
JKele3a B KHCIOpoJie (BO3MOXKHO HCIIONb30BAHKE BHIEOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KaJbLIMs, aJIOMUHMS, IMHKa, *kee3a (1) u xenesa
(IIT), memu (II), HaGIrOMEHKME W ONHMCAHKE MTPOIIECCOB OKPAITMBAaHUS TUIAMEHH HOHAMHU HaTpUs,
KaJus U KaJbIus (BO3MOXHO HCIIOIH30BAHUE BUACOMATEPHAIIOB), UCCIICIOBAHUE aM(POTEPHBIX
CBOMCTB THJIPOKCUJA ATFOMUHHUS M TMAPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxHelre MeTauibl U X COCIUHEHUSD.

XuMHUS U OKPYKAK0IIAs cpeaa

BemecTBa u Marepualibl B IOBCEJHEBHOM KU3HU 4yelloBeKa. bezonacHoe UCIonb30BaHNue
BEIIECTB W XUMHUYECKUX peakiuil B ObiTy. [lepBas momomp mpu XMMHUYECKHUX OXKOTax U
OTPAaBJICHUSIX.

XuMUYecKkoe  3arps3HEeHHEe  OKpyXkaromied  cpeasl  (mpelenbHas — AOMyCTUMAst
KOHIIEHTpatus BemlecTs, ganee — [1JIK). Ponb xumMuu B pelieHnu 3K0JIOrMUYeCKUX MpooIieM.

XUMHUYEeCKHI IKCTIEPUMEHT:

n3y4yeHre 00pa3IoB MaTepUaoB (CTEKIIO, CIIIaBbl METAJIOB, TOJMMEPHBIEC MAaTePHAIIbI).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3yUYEHUU XUMHH B 9 Ki1acce OCYIECTBIISECTCS
yepe3 UCHOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHATUH, TaK U TOHSATHUH,
SIBJISTFOIIUXCS CHCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO0mue ecTecTBEHHO-HAyyHbIe TOHATHSA: HAy4HbIM (akT, TUIOTE3a, 3aKOH, TEOpPHs,
aHalM3, CHUHTE3,  KIacCU(pUKauus, MEepPUOAUYHOCTb,  HAONIONEHHE,  SKCIIEPUMEHT,
MOJEIUPOBAHKUE, HW3MEpPEHHE, MOJeb, SBJICHHE, MAPHUKOBBIM d3(dexT, TexHomorus,
Marepuabl.

®usnka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
paauoOaKTUBHOCTb, MOJICKYNIa, OJJIEKTPUUECKUN 3apsill, MPOBOJHUKH, IOJIYIPOBOAHUKH,
TURIIEKTPUKHU, (POTOIIEMEHT, BEIIEeCTBO, TEI0, 00bEM, arperarHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, PACTBOPHMOCTh, KPHCTAJUTMYECKAs pEMETKa, CIUIABBI, (U3WUYSCKHE BEIMYUHBI,
€AMHULBI U3MEPEHUS], KOCMHUYECKOE ITPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CONHLIE.

Bbuonorus: ¢dorocunres, neixanue, 6mochepa, SKOCHCTEMa, MUHEpPAIbHBIE yIOOpPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIEC BEIIECTBA.

[eorpadusa: armocdepa, rtumpochepa, MuHEpanbl, TOPHBIE TOPOMABI, TOJIE3HBIC
MCKOIIa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHWHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pPE3YAbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0Zle 0O0y4eHUs] XMMUHU B €IMHCTBE Y4€OHON M BOCHMTATENILHON J1€ATEbHOCTH
B COOTBETCTBUU C TPAAUIHMOHHBIMH DPOCCHMCKMMHU COLMOKYIBTYPHBIMH ¥ JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IIPUHATHIMU B OOIECTBE MpaBWJIaMH MU HOPMAMHU IOBEACHUS U
CHOCOOCTBYIOT MPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLTUAIIN3AIINH 00yJarOIIUXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOLIUXCS PYKOBOJACTBOBATbCS
CHCTEMOW MO3UTHUBHBIX IICHHOCTHBIX OPHEHTAIM U PACIIMPEHUE OIBITA JEATEIHLHOCTH Ha €&
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIEIMIO, MOHMMAHMs 3HAYCHUS XMUMHUYECKOM HayKH B JKM3HH COBPEMEHHOIro OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHOI MH(pOpManMell 0 NepeioBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OT€YECTBEHHON XWMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE
MHpa 1 001IeCcTBa;

2) rpakKIaHCKOT0 BOCTIMTAHMSA:

IPEJCTABICHUS O COLMAJIBbHBIX HOPMAax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHMKAaTHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO II0JIE3HOW, Y4eOHO-
UCCIICIOBATENIbCKOM, TBOPYECKOM M JApPYrMX BHAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOW JEATENbHOCTH IPU BBINOJHEHUH YYEOHBIX, O3HABaTEIbHBIX
3aj1a4, BHIIOJHEHUN XUMHUYECKUX HKCIIEPUMEHTOB, CO3aHUN YUE€OHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHUMaHHIO ¥ B3aHMOIIOMOIIIY B IpoLiecce 3TOW yueOHOM 1eATenbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE IOBEIEHUE M TOCTYINKH CBOMX TOBapUIIEH C IMO3ULMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHUS OCIIEACTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE  MPEICTAaBICHUs] O BELIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW M COCTAaBJISIOIME OCHOBY JUIS
NOHMMaHHUS CYIIHOCTH HAay4YHOM KapTUHBI MHpA, TMPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTUS MPUPOJIbI, B3aUMOCBS35X YeJIOBEKa C MPUPOAHOM Cpesloif, o posn
XVUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

M03HABaTeNIbHbIE MOTHUBBI, HANpPaBICHHbIE HA MOJYYEHHWE HOBBIX 3HAHUU MO XUMHH,
HeoOXouMble il OObSICHEHHs HAOIIOAaeMBbIX MPOIECCOB U SBJICHUN, MO3HABATEIbHOM,
UH(POPMALMOHHOW M YHUTATENIbCKOW KYyJIBTYpBl, B TOM 4YHCIE HaBBIKOB CAMOCTOSTEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, NOCTYIMHBIMH TEXHUYECKHUMHU
cpeacTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEeHMIO M MO3HAHUIO, JI0OO3HATEbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHON M MCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJICHHOCTH U YPOBHsI 00yueHUs B AaJIbHEHIIIEM;

4) ¢popMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH J>KM3HM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3JI0pOBBIN 00pa3 »XU3HH, OCO3HAHME IOCIEJACTBUHA M HENpHUITHE BPEIHBIX
npuUBBIYEK (YMOTPEOJIEHUsI aJKOrojsl, HAPKOTUKOB, KYpPEHHs), HEOOXOIMMOCTH COOIIONEHUS
npaBuil 0€30MaCHOCTH MpHU OOpallleHMH ¢ XMMHUYECKHMH BeIIeCTBaMH B OBITY M peajbHOMN
KH3HU;

5) TpyroBoro BocnuTaHus:

MHTEpPEC K MPAKTUYECKOMY H3YUEHUIO MPOoeccuil U Tpyna pa3IMyHOro poja, yBaKeHUE K
TpyAy M pe3yiabTaraM TpYJOBOH JesATeTbHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHUS
NPEAMETHBIX 3HAHWA 10 XWUMHH, OCO3HAHHBIH BHIOOp WHAWBHIYAIBHOW TPACKTOPUHU
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MIPOJIOJKEHUST O00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
0O0IIeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEUTHON MPOPECCHOHATBLHON AEATEIbHOCTA U
pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTh aIalITUPOBATHCS B TPO(PECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS

IKOJIOTHYECKH 11e71IecO00pa3HOe OTHOIICHHE K IMPUPO/IC KaK HCTOYHHUKY JKM3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHHUE IICHHOCTHU 3[I0POBOTO M 0€30MmacHOro odpasa jKHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HAHHWE IICHHOCTH COOJIONEHUS TpaBUi OE30MacHOrO TMOBEIeHUs Mpu padboTe C
BEILIECTBAMM, a TAK)KE B CUTYALUAX, YTPOKAIOIIUX 3I0POBBIO U )KM3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, IMOJIydaeMble MPH W3YYCHUU XUMUH, ISl PEIICHUs
3a7a4, CBS3AHHBIX C OKPYXKAlOIIEH NPUPOJHONW CpPEeAoil, i TIOBBIICHHUS YPOBHS
OKOJIOTUYECKON KYIBTYyphbl, OCO3HAHUS II00AJIBHOTO XapaKTepa SKOJIOTHYCCKUX MPOOIeM U
MyTed MX PELICHHS TOCPEACTBOM METOJAOB XHUMHM, KOJOTMYECKOTO MBIIUICHUS, YMEHHS
PYKOBOJCTBOBAThCS UM B IIO3HABATEIbHOM, KOMMYHUKATUBHON U COLMAIIBHOW IPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocrtaBe merampenMeTHBIX PE3YIbTaTOB BBIACISIOT 3HAYMMbIC IJisi (POPMUPOBAHUS
MHUPOBO33pEHHUs OOIleHAyUHbIe TOHATUS (3aKOH, TeOpus, MPHUHIIMII, THIO0Te3a, (aKT, cucTema,
MPOILIECC, HKCIIEPUMEHT M APYTOE.), KOTOPHIE UCIOIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHE
0 IIEJIOCTHOM HAyYHOW KapTUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIE ACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHKAaTUBHbBIE, PETYISTHUBHBIC), KOTOPbIE 00ECIeYnBarOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHbIe YHUBEPCAJIbHBIE YUeOHbIE AeiCTBUS

ba3oBble JJornueckne qelCcTBUSA:

YMGHI/HI HUCITIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUA HpI/I OCBOCHHUHN 3HaHHfIZ
packpbIBaTh CMBIC XHMHYECKHUX TOHATHA (BBIACIATh WX XapaKTepHbIE TNPHU3HAKH,
yCTaHaBJII/IBaTI) B3aMOCBA3b C IIpyrI/IMI/I HOH?ITI/ISIMI/I), HCIIOJIB30BAaTh IIOHATHUA I 06’I)$ICH€HI/I$I
OTHENbHBIX (DAKTOB W SIBJICHHI, BBHIOMpATh OCHOBAaHUS M KPUTEPUHU IJs KIacCUPHUKAIIIU
XUMHUYCCKHUX BCIICCTB U XUMHYCCKUX peaKuHﬁ, yCTaHaBHI/IBaTI) HpI/IIII/IHHO-CHeHCTBeHHI)IG
CBS3M MeEXAy OOBEKTaMU H3y4YeHUs, CTPOUTH JIOTUYECKHUE PACCYKIACHHS (MHIYKTHUBHEIE,
I[GI[yKTI/IBHI)Ie, 10 aHanomn), J€JIaTh BBIBOJAbI U 3aKJIFOUCHU A,

yMEHHE MPUMEHITHh B MPOIecce MO3HAHUS MOHATUA (IIpeIMETHbIe U METalpeaIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIM, HCIOJIb3yeMble B XUMHUH, MPEOOPa30BHIBATh IIHPOKO
MPUMEHSIEMbIE B XUMUU MOJIETbHBIC TIPECTABICHUS — XUMUYECKUN 3HAK (CHMBOJ JJIEMEHTA),
XumMuueckass (opMmyna M ypaBHEHHE XHUMHUYECKOW pEAKIUM — TNpU PpPEUIeHHH Yy4eOHO-
MO3HABATENBHBIX 33Jla4, C YYETOM O3TUX MOJEIbHBIX NPEACTABICHUNA BBIABIATH U
xapaKTemeBaTb CYHIGCTBGHHI)IC HpI/ISHaKI/I I/ISY‘IaeMBIX 06”I)€KTOB — XUMHUYCCKHUX BCIICCTB U
XUMHYECKUX PEeaKInii, BBIABIATH OOIIMEe 3aKOHOMEPHOCTH, MTPUUUHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUa€MBIX IIPOLIECCAX U SIBICHUAX.

ba3oBble uccienoBarejbCkue 1ecTBUS.

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KAQUCCTBC I/IHCprMeHTa IIO3HAaHUsA, a
Takke B Ka4eCTBE OCHOBBI s (OPMHUPOBAHUS THUIOTE3bl 1O MPOBEPKE MPABHILHOCTH
BBICKA3bIBACMBIX CY)I(HeHHfI;

MpHOOpEeTEeHHe OMbITa MO TUIAHUPOBAHHIO, OPTAaHMU3AINHM U MPOBEACHHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOaTh 32 XOJOM TMPOIEeCcca, CaMOCTOSATEIbHO MPOTHO3UPOBATH
ero pesynbrar, popMymupoBaTh 0000IIEHUS U BBIBOIBI MO PE3YNIbTaTaM MPOBEAEHHOTO OIbITA,
WCCJIEIOBAHUSI, COCTABIISATh OTYET O IPOACIIaHHON padoTe.

Pabora ¢ nndopmanmeii:
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yMEHHE BbIOHMpaTh, aHAJIW3UPOBATh M HHTEPIPETHUPOBATH HH(DOPMAILUIO PABITUYHBIX
BUJIOB U (POpM TpeACTaBIICHUs, MOIYYaeMYI0 U3 PAa3HBIX HMCTOYHHKOB (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMHYECKOIO COJEp)KaHus, CIpaBOvHbe TmocoOusi, pecypchl WHTepHera),
KPUTUYECKH OIL[CHUBATH IPOTHBOPEUMBYIO U HETOCTOBEPHYIO MH(OPMALIUIO;

YMEHHE MPUMEHSATH Pa3InYHbIE METOIBI U 3aPOCHI IIPH MOUCKE U 0TOOpe UH(pOpMaLuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX IJIi BBHINOJHEHHS YYEOHBIX M IO3HABATEIBHBIX
3aJad  ONpENENIEHHOTrO0  THUIA, MPUOOpPETeHHWE OmbiTa B  OOJIACTH  HCIOJIB30BaHUS
UH(POPMAITMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJOTHWH, OBIAJCHUE  KYIBTYpOH  aKTUBHOTO
MCIIOJIb30BaHMS PA3IMYHBIX IMOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMPATH ONTHUMAIbHYIO
dopmy mpeactaBieHuss MHPOPMAIMM U WILIIOCTPUPOBATH pPEUIaeMbIe 3aJa4dl HECIOKHBIMH
cXeMaMHu, TuarpaMmmamu, Ipyrumu popmamu rpaduku U uX KOMOUHAIUSIMUY;

YMEHHE HCIOJIb30BaTh U aHAIW3UPOBATh B IIpolLEecce y4EeOHOW M MCCIEN0BaTEIbCKOU
NESATENIbHOCTH UHGOPMAIMI0 O BIUSHUM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SMHCTBA U
TPAHCIOPTA HA COCTOSIHUE OKPYKAtOIIEeH IPUPOTHOMN CpEIbI.

KoMMyHUKaTHBHBIE YHHBePCAIbHbIE YueOHbI€ el CTBHUS:

yYMEHUS 3a/iaBaTb BONPOCH (B Xoje nuanora W (WIK) JUCKYCCHM) IO CYIIECTBY
oOcykmaemMoli TeMbl, (OpPMyTUPOBaTh CBOM MPEHJIOKCHHS OTHOCUTEIIBHO BBITIOJHEHUS
NPEJIOKCHHOM 3a/1a4H;

YMEHHSI TPEICTABIATh TOMYyYSHHBIC PE3Y/IbTaThl TO3HABATEIBHOW JIEATEIHHOCTH B
YCTHBIX M MMUCbMEHHBIX TEKCTaX; JeJIaTh MIPE3CHTAIUIO PE3YJIBTATOB BBHIIIOJHEHUS XUMUYECKOTO
IKCIIEpUMEHTa (JTa0OpaTOPHOTO OIBITa, JTAOOPATOPHOW PadOTHI MO HMCCICAOBAHUIO CBOHCTB
BEIIECTB, Y4€OHOTO MMPOEKTA);

YMEHHSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW ITO3HABATCIILHON U
UCCIICIOBATEIILCKON JICATEIBbHOCTH MPH PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE ydéTa
00X WHTEPECOB M COTIACOBAHHS IMO3HUIUN (0OCYXKIEHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJAMHAIUS COBMECTHBIX JICHCTBHIA, ONPEICIICHIE KPUTEPHUEB 110 OI[CHKE KauecTBa
BBITIOJTHCHHOHN pa0OThI U APYTHUE).

PeryasiTuBHbIC yHUBepcaibHbIe y4eOHbIe 1eCTBHA:

YMEHHUE CaMOCTOATENBHO ONPEACIIATh LENH ACATEIIBHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBaTh M TpPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTb, BHIOMpAThH
HauOonee »d(ddexkTuBHBIE cmocOObl pemeHus Y4eOHBIX M IO3HaBaTeIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTAaBIIATh WJIM KOPPEKTUPOBATh MPEIOKEHHBIM AITOPUTM ACUCTBUN IIPU
BBIMOJIHEHUM 3aJjaHUN C Y4€TOM TMIOJy4YeHHMs] HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX —
BEILIECTBAX M PEAKLHUSAX, OLIEHUBATH COOTBETCTBUE MOJYUYEHHOTO pe3yibTara 3asiBJICHHON 1IEJIH,
YMEHUE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIaracéMble B YCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3VYJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOCHHIO OO0S3aT€IBLHOTO COAEpIKAHMUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOM pabodeil mnporpaMMol, BBIJIESIOT: OCBOEHHBIE
oOyJaronMucs Hay4dHble 3HAHUS, YMEHUS W CHOCOOBI JAEWCTBUMN, CHeHU(pUYECKHE IS
Hpe,}IMeTHOI\/’I obOnactu «XI/IMI/IH», BUIbI JCATCIBHOCTU II0 IMOJIYYCHHIO HOBOT'O 3HAHUSA, €T0
WHTEpIIPETAlNK, TMPEOoOPa30BAHUI0 U TPHUMEHEHHUIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTyalugax.

K konmy obyuenust B 8 kiiacce nmpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(POPMHUPOBAHHOCTD y 00YHAIOIIUXCS YMEHHIA:

e  pPAacCKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYy/la, XUMUYECKUI
3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOTHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTENIbHASI aTOMHAasi U MOJIEKYJIIpHasi Macca, KOJMYECTBO BELIECTBA, MOJIb,
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MOJISIpHasi Macca, MaccoBasi OIS XUMUYECKOTO 3J€MEHTa B COCAMHEHHH, MOJISIPHBIN 00BEM,
OKCHJl, KHCJIOTa, OCHOBAaHME, COJIb, OJJIEKTPOOTPULIATEIILHOCTb, CTENEHb OKHCIEHUS,
XUMHUYECKas peakius, KjJacCuPUKaIUsI peakuil: peakuy COeTMHEHUS, PEAKIMN PA3JI0KEHUs,
peaKIMy 3aMeIICHus], peaKIui 0OMeHa, 9K30- M SHJA0TEPMUUYECKUE PEaKIUH, TEIUIOBOM ddekT
peakuuu, SOpo aroma, SJEKTPOHHBIM ClIoM aroma, aToMHas OpOuTalb, paguyc aroMma,
XUMHYECKasl CBSI3b, MOJSIPHAs U HEMOJSPHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBSI3b, HOH, KaTHOH,
aHUOH, PACTBOP, MaccoBas J0JIs BelllecTBa (IPOIEHTHAsI KOHIICHTpAIUsl) B paCTBOPE;

e  WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA U MPUMEHSATH ITH
MOHSTHS IIPU OMTUCAHUU BEILIECTB U UX MPEBPALICHUIH;

e  HCIOJB30BaTh XMMHUYECKYIO CHMBOJIMKY JMJISi COCTaBiIeHHs (OpPMYN BELIECTB U
ypaBHEHUN XMMHUUYECKUX PEAKIUA;

e  ONpEAETATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COEAMHEHUSX, CTEICHb
OKHCJICHHUS JJIEMEHTOB B OMHApHBIX COCIMHEHUSX, MPHHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COSIMHEHUU 1Mo (GopMysam, BUA XUMHUYECKOU CBsI3U (KOBaJICHTHAsI U
MOHHAsI) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpsiBath cMmbich [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TEPUONYECKOIN 3aBUCUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT UX MOJOKCHHUS
B [lepuoanueckoil cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTaJIpo;

e ONKCHIBAaTH M Xapakrepu3oBarb Tabmmunyro ¢opmy I[lepuogmueckoit cucTemsl
XUMHYECKHUX AIIEMEHTOB: pa3inuaTh MOHATHS «JIaBHAs MOArpymnmna (A-rpymmna)» U «modouHas
noarpynmna (b-rpymma)», Manbie ¥ OONbIINEe MEPUOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE
umerorcs B Tabmuie «llepuonuueckast cuctema xumuueckux snemento Jl. M. MenneneeBay» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMHM CTPOECHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj
a1pa, o0lIee YUCIOo JIEKTPOHOB U paCIpeIesIeHHE X 0 IEKTPOHHBIM CIIOSIM);

e KIAaCCH(PUUIMPOBATh  XUMHUYECKHE  OJJIEMEHTHI, HEOpPraHMYeCKHWe  BEIIEeCTBa,
XUMHUYECKHE peakinu (110 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIECTB, MO TEIJIOBOMY
shexry);

e  XapakTepu3oBaTh (OMHCHIBATh) OOILIME XMMHUYECKHE CBOWMCTBA BEIIECTB PA3UYHBIX
KJIACCOB, MOATBEP:K/1asi ONMCAaHUE NMPUMEPAMU MOJIEKYISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUii;

e  IIPOTHO3HMPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

e  BBIUUCIATH OTHOCUTEJIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JOJII0 XUMHUECKOT0 3JIeMEHTa 10 (opMyJie COENHEHHs], MACCOBYIO JIOJIO BEIIECTBA
B PacTBOpPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON peaklnu;

e [PUMEHATH OCHOBHBIE ONEPALIMH MBICITUTEIBHON NEATEIbHOCTH — AHAJIU3 U CHUHTE3,
cpaBHEHHE, O0000IIeHHe, CHUCTEMaTH3allui0, KIACCU(PUKALIUIO, BBIABICHUE MPUYUHHO--
CJIE/ICTBEHHBIX CBSI3€M — Il M3Yy4YEHUsS CBOMCTB BEUIECTB W XHUMHYECKUX pEaKIIHi,
€CTECTBEHHO-HAayYHbIE METOAbl IO3HAHWS — HaOMIOACHUE, HU3MEpPEHHE, MOJEINPOBAHUE,
HKCIEPUMEHT (peajbHbI U MBICICHHBIN);

e CIIEJOBaTh IIpaBWJIaM IIOJIb30BAHHS XUMHUYECKOM MOCYI0M U 1a00paTOpHBIM
o0opynoBaHueM, a TakKe TMpaBwiIaM oOOpalleHHus C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMHU [0 BBINOJIHEHUIO JTAOOPAaTOPHBIX XHUMHUYECKHX OIBITOB IO MOJYYEHHIO U
COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KHCIOPOAA), MPUTOTOBIEHUIO PAacTBOPOB C
ONpeAeIEHHON MacCOBOM J0JIEM pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHYECKHE DKCIEPUMEHTHI 110 PaclO3HABAHUIO PACTBOPOB WLIEIOUEN U KHUCIOT C MOMOIIbIO
MHAUKATOPOB (JTaKMyC, (peHOon(TaNenH, METUIIOPAaHXK U JpyTue).

K xoHmy oOyueHus B 9 kJacce nmpeMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb COPMUPOBAHHOCTh Y O0YYAIOIIMXCS YMEHUM:
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e  PAacKpbIBAaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITUN: XMMUYECKHH JIEMEHT, aroM,
MOJIEKYyJla, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTD,
UIEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIECHUS, XMMHUYECKas peaklus, XUMHUYECKas CBS3b,
TETUIOBOM 3(PQEKT peakluu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, AICKTPOIUTHI, HEITEKTPOIHTHI,
AEKTPOIUTUYECKAST JUCCOLMALUS, PEAKLUd HOHHOIO OOMEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecHe, oOpaTuMble M HEOOpaTUMbIE pPEAKIHMH, OKHCIUTEIHbHO-BOCCTAHOBHUTEIbHbIC
pEaKIMM, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKUCJICHWE U BOCCTAHOBJIEHHE, aJUIOTPOINMI,
amM(OTEpHOCTb, XUMHYECKasl CBsI3b (KOBAJICHTHAsI, HIOHHAS, METAJUTMUYECKAs ), KPUCTAIUTHYECKAs
pemérka, KOppo3Ws METaljIOB, CIUIaBbl, CKOPOCTb XHMMYECKOH peakiuH, IpeAeabHO
nomycrumas konueHtpauus [1/IK Bemecrsa;

e  WJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHUX HMOHATUI U HNPUMEHSTH 3TH
HOHSITHS IIPH ONIMCAHUU BELLIECTB U UX IIPEBPALICHUI;

e  HCIOJb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIsl COCTaBi€HHs (OpMyNl BELIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKLUN;

e  ONpEeAENATb BAJIEHTHOCTh W CTENEHb OKHUCIEHUS XUMHMUYECKUX D3JIEMEHTOB B
COEIMHEHUSAX pPa3JIMYHOIO COCTaBa, NPHUHAJJIEKHOCTh BELIECTB K ONPEACIEHHOMY KIIaccy
coeMHEeHuH 1o GopMynam, BUJ XMMUYECKOH CBsI3U (KOBaJIEHTHAsl, HIOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps/l MOHA M0 XUMHYECKOH (opmyne, Xapakrep Cpeabl B
BOJHBIX PACTBOpaX HEOPraHUMYECKUX COCJUHEHUH, THUI KPUCTAJUIMYECKOH peIéTKU
KOHKPETHOT'O BEIIECTBA;

e packpsiBath cMbIci [lepuonuueckoro 3akona JI. V. MenzaeneeBa u JeMOHCTPUPOBATh
€ro IOHUMAaHWe: ONHCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy [lepnomndeckoid cucTeMbl
XMMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «IVIaBHas moarpymnmna (A-rpynna)» u «obodHas
noarpynmna (b-rpymma)», Manbie U OonbIINe MEPUOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE
UMEIOTCS B IMEPUOIUYECKON TalbnMie, C YMCIOBBIMM XapaKTEpPUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsif siipa, o0IIee YHCI0 MIEKTPOHOB U PACHIPEACIICHHE UX
IO DBJEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
AJIEMEHTOB M MX COCAMHEHUH B Ipejesax MaslbIX NEpHUOOB U IVIaBHBIX MOATPYII C Y4ETOM
CTPOEHHUS UX aTOMOB;

e KJIAacCCH(PUUIMPOBATh  XWMHUYECKHE  OJIEMEHTHI, HEOPTaHWYECKHE  BEIIECTBa,
XUMHUYECKHE PEaKIMH (110 YHCIY U COCTaBY Y4aCTBYIOIIMX B PEAKIIMH BELECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENICHEN OKHUCICHHSI XUMUYECKUX JIEMEHTOB);

e  XapakTepu3oBaTh (OMUCHIBAaTh) OOLIME U CHEHU(PHUUECKHe XHUMHUYECKHEe CBOWCTBA
MPOCTHIX U CIOXKHBIX BEIIECTB, TOATBEPKIasl ONMCAHNE TPUMEPAMU MOJIEKYIISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIMX XMMHUYECKUX PEAKIUN;

e  COCTaBISITh YPAaBHEHUS OHIEKTPOJUTHUECKOM JMCCOLMALMU KHUCJIOT, IIEJIo4Yed u
coJIel, MOJHbIE U COKPALIEHHBIE YPAaBHEHMs peaKkluil MOHHOrO OOMEHa, YpaBHEHHUS peaKIuid,
MNOATBEPKIAIOMINX CYIIECTBOBAaHHUE T€HETUYECKOM CBA3M MEXJY BEHIECTBAMH pPa3JIMYHBIX
KJIACCOB;

e  pPAacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKLUUN IMOCPEICTBOM
COCTaBJICHUS HIIEKTPOHHOTO OajlaHCca ITHX pPeaKLuii;

e  IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTU
IIPOTEKAHUS XUMUYECKUX MPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSAX;

e  BBIUUCISATH OTHOCUTEJIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JOJII0 XUMHUECKOT0 3JIeMEHTa 10 (opMyJie COANHEHHs], MACCOBYIO JIOJIO BEIIECTBA
B PacTBOpPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMHUECKOU peaKkinuu;

e coOmofaTe TMpaBWJia TOJIb30BAaHMS XMMHYECKOM TMocyaod u  J1abopaTopHBIM
o0opynoBaHueM, a TakXke TMpaBuia oOpalleHHs C BeIIeCTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU TIO BBINOJHEHHUIO JTAOOPAaTOPHBIX XWMHYECKHUX OIIBITOB 110 TOJYYEHHUIO H
coOMpaHUIoO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YIJIEKHCIIOTO Ta3a);

e  TPOBOJUTH PEAKIMH, NOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JIUYHbIX BELIECTB!
pacro3HaBaTh OMNBITHBIM MYTEM XJIOpUA-, OpoMuUA-, HOAUA-, KapOooHaT-, docdar-, cumukar-,
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cynb(ar-, TUAPOKCHI-HOHBI, KAaTUOHbI aMMOHHMA U HOHBl H3YYEHHBIX METaJlIOB,
IIPUCYTCTBYIOILIME B BOJAHBIX PACTBOpPaX HEOPTAHUYECKUX BELICCTB;

e  IIPUMEHATH OCHOBHBIE OIIEPALUU MBICIUTEIBHON NEATENBHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMATH3AIINIO, BEISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBSA3EH — IS
M3y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKIIHM, €CTECTBEHHO-HAYYHbIE METObI IO3HAHUS
— Ha0Io/IeHue, n3MEpeHNe, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIN).

@®opMbI TEKYLIET0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTaluun
J11g o11eHKHU y4eOHBIX JOCTUKEHHUM 00y4arOIUXCsl HCIIONb3YETCs:
® TEKYIIUH KOHTPOJIb B BUAE MPOBEPOUHBIX pabOT U TECTOB;

® TEMaTHYECKHI KOHTPOJIb B BUEC KOHTPOJIbHBIX PaboT;

® HTOTrOBBIN KOHTPOJIb B BUJIE KOHTPOJIBHOM PabOTHI U TECTA.

@opMbl  KOHTPOJSL: (POHTANBHBIA ONPOC, WHAMBHIyaJdbHAas paboTa y JOCKH,
UHIUBHIyalbHass paboTa 1o Kaproukam, auddepeHIpoBaHHas caMocTosTeNbHas pabora,
nuddepeHmpoBanHas NpoBepoyHas paboTa, XMMUYECKUN AUKTAHT, TECTOBBI KOHTpPOJIb, B
TOM YHCJIe ¢ KOMIIBIOTEPHOM MOAIEPIKKOM, YCTHBIC 3a4€Thl, MPAKTHUECKHE U J1abOpaTOpHbIC
paboThI, KOHTPOJIBHAS paboTa.

Ouenka JOCTHKEHMH IUIAHUPYEMbIX Ppe3yJbTaToB  (OCO0EHHOCTH  OLEHKH
JIMYHOCTHBIX Pe3y/bTAaTOB

B cootBercTBHM ¢ TpeboBaHussMH CTaHaapTa JOCTH)KEHUE JTMYHOCTHBIX Pe3yJIbTaToOB HE
BBIHOCUTCSI Ha MWTOTOBYIO OLIEHKY OOy4arolluxcsi, a SBJISETCS MPEAMETOM OLIEHKH
3¢ (}EeKTUBHOCTH  BOCIUTATEIbHO-00PAa30BaTEIbHOW  JIEATEIIBHOCTH  00pa30BaTEIbHOTO
yupexjaeHus. lloaTtomy omeHka 3TUX pe3yibTaToB 00pa3oBaTENIbHON  J1€ATEIbHOCTU
OCYILIECTBIIICTCSI B  XOA€ BHEUIHUX HE I[EePCOHU(PHUUHUPOBAHHBIX MOHUTOPHUHIOBBIX
UCCIIEIOBaHMI HAa OCHOBE IIEHTPAJIM30BAHHO Pa3pabOTaHHOTO HHCTPYMEHTApHSI.

OCHOBHBIM OOBEKTOM OLEHKH JMYHOCTHBIX PE3yJbTaTOB CIYXHUT C(HPOPMHUPOBAHHOCTH
YHHMBEPCAIbHBIX YUEOHBIX JEHCTBUIM, BKIIFOUAEMBIX B CJIEIYIOIIME TPU OCHOBHBIE OJIOKa:

1) cdopmMHPOBaHHOCTH OCHOB I'PAXKIAHCKON UACHTUYHOCTH JINYHOCTH;

2) TOTOBHOCTh K IMEPEXojay K caMooOpa30BaHUIO HA OCHOBE Yy4eOHO-IIO3HABATEIbHOM
MOTHUBAIMH, B TOM YHCJI€ TOTOBHOCTh K BBIOOPY HarpapiieHHs MPO(UIBHOTO 00pa30BaHuUs;

3) chopMHPOBAaHHOCTH CONMAIBHBIX KOMIIETEHIINH, BKJIFOYAsl [IEHHOCTHO-CMBICIOBBIC
YCTAaHOBKM M MOpAaJbHbIE HOPMBI, OMNBIT COLMUAIBHBIX M MEXJINYHOCTHBIX OTHOIIEHHH,
IIPaBOCO3HAHUE.

Oco0eHHOCTH OLICHKH MeTaNpeMeTHBIX Pe3yJIbTATOB

@dopMHUpOBaHUE METANPEIMETHBIX pEe3ylbTaTOB oOOecreynBaeTcs 3a CYeT Y4eOHBIX
npeamMeToB. OCHOBHBIM OOBEKTOM OLIEHKU METANpPEAMETHBIX Pe3yIbTaTOB SIBIISETCS:

*  CIIOCOOHOCTH M TOTOBHOCTh K OCBOEHHIO CHUCTEMaTHMYECKUX  3HaAHHI,
UX CaMOCTOSITEIbHOMY IOTIOJIHEHHIO, IEPEHOCY U NHTErPaLluy;

* CHOCOOHOCTb K COTPYAHUYECTBY U KOMMYHHUKAIUH;

* CHOCOOHOCTh K PEUICHUIO JIMYHOCTHO M COLMAIBHO 3HAaYMMBbIX HpolieM u
BOIUIOLIEHUIO HAMIEHHBIX PEIICHUN B IPAKTHKY;

* CIOCOOHOCTH U TOTOBHOCTH K Hcrnonib3oBanuio MKT B nensx oOyueHus U pa3BUTHS;

* CHOCOOHOCTH K CAaMOOpPraHU3alUH, CaMOPETYJISIUU U pedIeKCHH.

O1LeHKY JOCTHXKEHMS METalpeJMETHBIX pe3yabTaToOB IUIAHUPYETCS MPOBOIUTH B XOJI€
pa3IMYHbIX TPOLEAYD.

B xone Tekymiel, MpoMEXyTOUHOM OIEHKH OyIeT OLIEHUBAThCS JIOCTHIKEHHE TaKUX
KOMMYHHUKATHBHBIX U PETYISTUBHBIX JEHCTBHUI, KOTOpbIE TPYIHO WJIM HelLeIecoo0pa3Ho
IpOBEPATh B XOJIe CTAHJAPTHU3UPOBAHHON HTOTOBOW IPOBEPOYHOH paboOThI, Hampumep,
ypOBeHb CHOPMUPOBAHHOCTH HABBIKOB COTPYAHUYECTBA MIIM CAMOOPTaHU3ALIUH.
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OnHoM W3 OCHOBHBIX MPOLEAYP HTOTOBOM OLEHKW JOCTHMXKEHHUS METalmpeaMETHBIX
pe3yJIbTAaTOB SBIISETCS 3allUTa OOYYAIOUIMMUCS WTOTOBOTO WHIUBUAYATHHOTO TIPOEKTA.
HToroBoii mpoeKT MpeAcTaBiIsIeT COOOW y4YEOHBIM IMPOEKT, BBIMOJIHSAEMBIH OOy4YaromUMCs B
paMKax OJHOTO WJIM HECKOJBKUX yYEOHBIX MPEAMETOB C ILEIbI0 MPOASMOHCTPUPOBATH CBOU
JTOCTHKEHHSI B CAMOCTOSITEIBHOM OCBOCHHH COJIep)KaHUs U30paHHBIX oOnacTel 3HaAHUM W/Uiu
BUJIOB JICATEIBHOCTH M CIOCOOHOCTh TPOCKTUPOBATH M OCYHIECTBIATH IEIECO00pa3HYI0 H
pPE3yJIbTaTUBHYIO NIE€ATEIbHOCTh (Y4eOHO-TIO3HABATENbHYI0, KOHCTPYKTOPCKYIO, COI[HANIbHYIO,
XyJ105KECTBEHHO-TBOPUYECKYIO, HHYIO).

BoinonHenne HMHIMBUIYaIbHOTO HTOTOBOTO MPOEKTa O00S3aTeNbHO M KaXKIOro
00ydJarouerocs, ero HeBbIMOJIHEHUE PABHOILIEHHO MOJIYYSHUIO HEYJOBICTBOPUTEILHON OLEHKH
1o yueOHOMY MpPEIMETY.

3ammra [poeKTa OCYIIECTBISAETCS B IMPOLIECCe CIELUAIbHO OpPraHU30BAHHON
NEeSITeIbHOCTH KOMHCCHU 00pPa30BaTENBbHOIO YUPEXKIEHHUS WM Ha IIKOJIbHON KOH(pEpeHIUH.
Pe3ynbTarhl BBINONHEHMS] IPOEKTAa OLEHUBAIOTCS II0O WUTOTaM pPAacCMOTPEHUS KOMHUCCUEH
NpPEJCTAaBICHHOTO IpPOAYKTAa € KPAaTKOH IOSICHUTENBbHOM  3allUCKOW, Ipe3eHTaluu
00y4arolerocss ¥ 0T3bIBa PyKOBOAUTETIS.

OCo0eHHOCTH OLIEHKH NPEJAMETHBIX Pe3yJibTATOB

OCHOBHBIM OOBEKTOM OILICHKU IUIAHUPYEMBIX PE3YJIbTaTOB IO MPEAMETY «XHUMHUS»
SBJISIETCSA CHOCOOHOCTh K PEIICHUI0 y4eOHO-ITO3HABATENbHBIX U YU€OHO-TIPAaKTHYECKUX 3a/1ad,
OCHOBaHHBIX Ha H3y4aeMOM y4yeOHOM MaTepuase, C HCIOJb30BAHUEM CIIOCOOOB JAEWCTBUH,
OTBEYAIOIIUX COACPXKAHUIO YyuyeOHOro mpeaMera, B TOM YHCIE METanpeAMETHBIX
(O3HABATEIbHBIX, PETYJISTUBHBIX, KOMMYHUKATUBHBIX) ICHCTBUH.

Hopmbl onleHkH 3HaHMI, YMeHHI, HABBIKOB y4aIlMXCsl 10 XMMHUHU

PesynpraThl 00y4yeHus oOLEHUBAIOTCS M0 mATHOapHOW cucreme. [lpu  onenke
YUUTBIBAIOTCS CIIEAYIOLNE KaYECTBEHHbIE I0KA3aTEIN OTBETOB!

—TnyOuHa (COOTBETCTBUE U3YYEHHBIM TE€OPETUYECKUM 0000IICHUSIM);

—OCO3HAaHHOCTb  (COOTBETCTBUE TpeOyeMbIM B IpPOrpaMMe YMEHHUSAM

IPUMEHATH NOJIYYEHHYI0 HH(OPMALIHIO);

—TIOJTHOTA (COOTBETCTBHE 00BEMY MPOrpaMMbl M HH(pOpMAIK yueOHUKA).

IIpy oOmeHKe YYUTHIBAIOTCS YHUCIO M XapakTep OIIMOOK (CYIIECTBEHHBbIE WU
HECYLIECTBEHHBIE).

Cy1iiecTBeHHbIE OIINOKHU CBSI3aHbI C HEAOCTATOUHON IITyOMHONW M OCO3HaHHOCTBIO OTBETA
(HampuMmep, YYEHUK HENpaBWJIBHO YKa3ajl OCHOBHBIE MPU3HAKU MOHITHM, SBICHUI,
XapaKTepHbIe CBOICTBA BELIECTB, C(POPMYINPOBAI 3aKOH, MPABHIIO U MP. WIK YUEHUK HE CMOT
IPUMEHUTh TEOPETUYECKUE 3HAHUS JJi1 OOBSICHEHUS U Mpe/ICcKa3aHus SBJIEHUHN, YCTAHOBJICHUS
NPUYMHHO- CJIEJICTBEHHBIX CBSI3€H, CpaBHEHMS U KIACCU(DUKALMM SABICHUN U T.I1.).

HecymiecTBeHHbIE OMIMOKHU OMPENENAIOTCS HETOJIHOTOW OTBETa (HampuMep, yHyLeHUe
U3 BUAY Kakoro-au0o HexapakTepHOro (akra MpU ONMUCAHMHU BeIlecTBa, mporecca). K Hum
MO’KHO OTHECTH OTOBOPKH, OIHUCKH, TOMYIIEHHbIE TI0 HEBHUMATEIbHOCTH (HalIpuMep, Ha JBa U
Oosiee ypaBHEHUH peakiyii B IOJHOM MOHHOM BHJIE JIOMYyIllEHa O/HA OUIMOKa B 0003HAYEHUHU
3apsiia MoHa).

Pesynbrathl 00y4eHHs MpPOBEPSIOTCS B IPOLECCE YCTHBIX U MHCbMEHHBIX OTBETOB
yyalmxcs, a TaKKe P BBIITOJIHEHUU UMH XUMUYECKOI0 SKCIIEPUMEHTA.

Ounenka yctHoro orsera. Ormerka «5»:

* OTBET ITOJIHBIM U NIPaBUJIbHBIN HA OCHOBAaHWH W3yYEHHBIX TEOPHIl;

* MaTepHall U3JI0KEH B ONPEIEICHHOMN JIOTMUECKOH MOCIIEI0BATENbHOCTH, JIUTEPATYPHBIM
A3BIKOM;

* OTBET CAMOCTOSITENbHBIN.

OTmeTka «4»:

* OTBET MOJIHBII U NPaBUIbHBIM HA OCHOBAaHUH W3Y4YE€HHBIX TEOPHIi;

* MaTepuajg H3JI0)KEH B OIpPEJEICHHON JIOTMYECKOW MOCIeI0BaTeIbHOCTH, MPH ITOM
JIOTYLIIEHBI J[BE-TPH HECYILECTBEHHbIE OIIMOKH, HCIPABICHHBIE MO TPEOOBAHUIO YUUTEIIS.
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OTMeTKa«3»:
* OTBET MOJIHBIM, HO TIPH 3TOM JIOMYIIIEHA CYIIECTBEHHAs OIMMOKA WM OTBET HEMOJHBIN,
HECBSA3HBII.

OrMmerka «2»:

* [IPU OTBETE OOHAPYKEHO HETMIOHMMAHUE yYalllUMKCS. OCHOBHOI'O COJepKaHUs y4eOHOro
MaTepHala Wiy JOMYIIECHbI CYyIECTBEHHBIC OIIUOKH, KOTOPBIE YUALTHICS HE MOXKET UCIIPABUTh
IPY HaBOJSILUX BONPOCAX YUUTEIIS.

OtMmertka «1»: OTCyTCTBHE OTBETA.

OneHka 3KCIIepUMEHTAIbHBIX YMEHHUI
OreHka CTaBUTCA HAa OCHOBAaHMM HAOJIOACHNUS 32 YYallMMHUCS U IMCbMEHHOI'O OTYEeTa 3a

pabory.

OtmeTka «5»:

* paboTa BBIMOJHEHA IOJHOCTBHIO, MPABWIBHO; CACNAHBI MPABUIbHBIC HAOIIONCHUS U
BBIBO/JIBI;

* OKCIIEPUMEHT OCYIISCTBJICH M0 IUIAaHy C yY4ETOM TEXHHKH O€30MaCHOCTH W TPABHII
paboThI ¢ BelecTBaMu U 000pyI0BaHUEM;

* IPOSIBJICHBI OPTAHHU3AIMOHHO-TPYOBBIC YMEHUs (ITOIECPKUBACTCS YHUCTOTA PaboOUyero
MeCTa U MOPAIOK Ha CTOJIe, SKOHOMHO HUCIIOJIb3YIOTCSI PEAKTUBBI).

OTtMeTKa «4»:

* paboTa BBIMOJHEHA MPABUIBHO, CIACJIAHBI NMPABUIbHBIE HAOIIOACHUS U BBIBOJIBI, TIPU
9TOM JKCHEPUMEHT IMPOBEIEH HE MOJHOCTHIO WM JOMYHIEHbl HECYIIECTBEHHBbIE OMIMOKH B
paboTe c BelecTBaMu U 000py10BaHUEM.

OtMeTKa «3»

e paboTa BBHINOJHEHA TMPABHJIBHO HE MEHEEe YeM HAalOJIOBUHY WIH JOIYIIeHa
CyIIECTBEHHasl OIMOKAa B XOJI€ JKCIIEPHUMEHTa, B OOBSICHEHUH, B O(POpPMIICHUU DPAaOOTHI, B
COOIOCHUH TIPAaBUJI TEXHUKU O€30MacHOCTH IMpHU paboTe ¢ BeliecTBaMU M 000pPYIOBaHUEM,
KOTOpasi UCTIPABIISIETCS 110 TPSOOBAHUIO YIHTEIIS.

OTMeTKAa «2»:

e qomylieHbl ABe (u Oosiee) CyIlIECTBEHHBbIE OIIMOKM B XOJE DJKCIEpUMEHTa, B
00bsiCHEHUH, B O0QOpMIICHHH PabOThI, B COOJIFOJICHHH TPAaBUJ TEXHHUKU O€30MacHOCTU TPH
paboTte ¢ BelecTBaMu U 000PYAOBaHHUEM, KOTOPbIE yJaIlUKCS HE MOXET UCIPABUTH JIaxe IO
TpeOOBaHUIO YUUTEIS.

Otmetka «1»:

* paboTa He BBHIMOTHEHA, Y YYAIIEroCsi OTCYTCTBYIOT SKCIIEPUMEHTATbHbBIC YMEHHUS.

OueHka ymeHHUil peliaTh IKCNepUMeHTaNIbHbIE 3a1a4u OTMeTKa «5»:

* [JIaH PEIICHUs COCTABIIEH MTPaBUIIbHO;

* MPABWJIBHO OCYIIECTBJIEH MOI00p XUMHUYECKUX PEAKTUBOB U 00OPYI0BAHMUS;

* IaHO TOJIHOE OOBSICHEHHUE U CACIAHbI BHIBOIBI.

OTMeTKa «4»

* [JIaH PEIICHHs COCTABIIEH MTPaBUIIBHO;

* MPAaBWJIBHO OCYIIECTBJICH MOJ00p XMMHYECKUX PEAKTUBOB M OOOPYIOBAHMS, IPHU ITOM
JOTYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMMUOOK B OOBSICHEHUH U BHIBOJIAX.

Otmetka «3»:

* [JIaH PEIICHUs COCTABIIEH MPaBUIIBHO;

* MPaBWJIBHO OCYIIECTBICH TOA00p XHMMHYECKHX PEAKTUBOB M O00OpYyIOBaHUS, HO
JIOTTyIIIeHa CYIEeCTBeHHAs OmMrOKa B OOBSICHEHUH U BHIBOJIAX.

OtMmeTKka «2»:

* JOMyIIeHbl ABe (M Oomee) OMMOKM B ITUIaHE pPEIICHUS, B MOJ00OpE XUMHYECKHX
PEaKTUBOB M 000pyAOBaHUs, B OOBSICHECHUH W BHIBOJIAX.

OT1meTka «1»: 3a1aua He pelleHa.
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OuneHka ymeHus1 pemiaTh pacueTHbie 3a1a4u OTMeTrka «5»:

* B JIOTHYECKOM PACCY>KJICHUHU U PEIICHUHN HET OIMOOK, 3aja4a pelieHa paroHaIbHbIM
crocoOom.

OTmeTKa «4»:

* B JIOTUYECKOM PACCYKJIECHUU U B PEHICHUHM HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya
pellieHa HEpalMOHATBHBIM CIOCOOOM WIIM JIOMYIIEHO He OoJiee JBYX HECYIIECTBEHHBIX
OIMOOK.

Otmerka «3»:

*B JIOTHYCCKOM paCCy)KILCHI/II/I HECT CYH_IGCTBGHHLIX OIJ_II/IGOK, HO I[OHyCKaeTCSI
CyIlleCTBEHHAs OIMMOKa B MAaTEMaTHYCCKUX pacueTax.

OtmeTka «2»:

* UMCHOTCA CYIL[eCTBCHHBIe OH_II/I6KI/I B JIOTHYCCKOM paCCy)KI[CHI/II/I U B peH_IGHI/II/I.

O1meTka «1»: OTCYTCTBHE OTBETA HA 3a/I1aHUE.

OIIeHKa MACHBMEHHBIX KOHTPOJbHBIX p360T

OT1meTka «5»:

* OTBET MOJHBIA M MPaBUIbHBINA, HA OCHOBE M3yYEHHBIX TEOPHil, IPH 3TOM BO3MOXKHA
HECYIIeCTBEHHAs OlnOKa.

OT1MmeTKa «4»:

* OTBET HEIOJIHBINA WUJIU JIOMYIIEHO He 00Jiee ABYyX HECYIIECTBEHHBIX OIIMOOK.

OT1meTka «3»:

* paboTa BBHINIOJIHEHA HAa MEHEE YeM HaIlOJIOBHHY, JOIYyIICHAa OJHA CYIICCTBEHHAs
omrMOKa U MpHU 3TOM JIBE-TPH HECYILIECTBEHHBIE.

OT1MmeTKa «2»:

*paboTa BBINOJHEHA MEHbBIIE YEM HANOJOBHUHY WJIH COJEPKUT HECKOIBKO
CYILIECTBEHHBIX OIIHOOK.

OtMmeTtka «1»: paboTa He BBINOJHEHA.

[Ipu oreHKe BBITTOJHEHUS! MMUCHbMEHHON KOHTPOJIBHOW paOOThl HEOOXOJIUMO YUYUTHIBAThH
TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.

OTMeTka 3a UTOTOBYIO KOHTPOJBHYIO PabOTy KOPPEKTUPYET MPEANISCTBYIOIMINUE TPH
BBICTaBJIEHUU OTMETKHU 3a YETBEPTh, OJIYTOJUE, TO.

Ouenka ymeHuil NPOBOAUTH HAOIIOACHUS

Y4uuTtens A0KEH YIYUTHIBATh:

- TIPaBWJIBHOCTb IPOBEJICHUS HAOIIOCHHM 110 3aJaHHI0;

- yYMEHHE BBIIETATH CYIIECTBEHHBIE MPU3HAKHU Y Habm0aeMoro oobekTa(mmporecca);

- JIOTHYHOCTh W HAyYHYIO TPaMOTHOCTh B O(POPMIICHUHU PE3yJIbTATOB HAOIIOJICHUIN U B
BBIBOJIAX.

OTmerka «5»:

- TPaBWIBHO M0 33JaHUI0 YYUTENS MPOBEACHO HAOTIOICHHE;

- BBIJICJICHBI CYIIIECTBEHHBIC MPU3HAKU Y HaOI01aeMoro o0beKkTa(Iporiecca);

- JIOTMYHO, HAyYHO, TPaMOTHO O(OPMIICHBI Pe3yNbTaThl HAOMIOACHUN U BBIBOIBI.

OT1meTKa «4»:

- TPaBWIBHO M0 33JaHUI0 YYUTENS MPOBEACHO HAOTIOICHHE;

- TIpU BBIJCJIICHUH CYIIECTBEHHBIX MPHU3HAKOB Yy HaOmrogaeMoro o0bekTa (mporiecca)
Ha3BaHbl BTOPOCTENICHHBIE;

- JomylieHa HeOPEeKHOCTh B 0OpMIICHUH HAOIIOIEHUN U BBHIBOJIOB.

O1meTka «3»:

- JIONMYIIEHBl HETOYHOCTH WU 1-2 omuOKH B MPOBEACHHH HAOIIOIECHUN TIO 3aJaHHIO
YUUTENS;

- TIPU BBIJCJICHUH CYIIECTBEHHBIX MPHU3HAKOB Yy HaOmrogaeMoro oObekTa (mporecca)
BBIJICTICHBI JIUIITb HEKOTOPBHIE;

- pomymieHbl ook (1-2) B opopMiaeHnn HaOIMIOACHUH 1 BHIBOJIOB.
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OTMmeTka «2»:

- JomyleHsl omuoku (3-4) B mpoBeeHNH HAOMIOACHUH 110 33/1aHUI0 YUUTEIIS;

- HeNpaBWIBHO BBIJICJICHBI MPU3HAKKA HA0I10/1aeMOT0 00BbeKTa(TpoIiecca);

- nomyieHs! omnoku (3-4) B ohopmiieHuN HaOIIOICHU U BHIBOJIOB.

OT1merka «1»:

- HE BJIaJeeT YMEHUEM MPOBOJIUTH HAOIIOICHHE.

OueHka yMeHH# ¢ TECTOBBIMH 32 JAHUSIMH:

«5» - 100-90 % 3amanus; «4» - 89- 70 % 3amanus; «3» - 69-50% 3amanud, «2» - 49-20%
3alaHMs.
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TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC
HaunmenoBanmue
Ne KosmuecTBo yacoB |[KoHTpo/ibHBIE pa00THI IIpakTuyeckue
pa3ziesioB
1. [TepBoHavasbHBIC 20 1 2
XUMHYECKHUE TOHITHS
2. Baxmneiimme 30 2 3
MPEICTaBUTEIH
HEOPTaHUYECKUX
BEIICCTB
3. [lepuoanueckuii 3aK0H U 15 1 0
[leprognueckas cucrema
XUMHUYECKUX DJIEMEHTOB
JI. W. Menneneesa.
CrtpoeHue aToMa
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO| 68 4 5
YACOB I10 ITPOTPAMME
9 KJIACC
HaumenoBanue
Ne KonnyectBo yacoB [KonrpoibHbie padorsilIpakTnyeckne
pa3ziesioB
1. BeriecTBO 1 XUMHYECKHUE 17 2 1
peaKuu
2. Hemeramnsr u nX 25 1 4
COCTUHEHUS
3. MeTabl u uXx 20 1 2
COCTUHEHUS
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO| 68 4 7
YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIJTAHUPOBAHHUE

BocnuraresbHasi IeATEJIbHOCTh YYHUTEJAs HA YPOKax M0 MNpeAMeTy XHMHA
NpeanoJiaraer cjeaymwinee):

* YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHHH MEXIYy YYHUTEIEeM U €ro y4eHUKaMu,
CHOCOOCTBYIONINX TIO3UTUBHOMY BOCIIPUATHIO YYaIIUMHUCA TpPeOOBaHWH U MPOCHO ydHTENs,
MIPUBJICYCHUIO UX BHUMAaHUS K OOCY>KIaeMON Ha ypoke (3aHsATHH) MH(OpPMAalUU, aKTUBU3ALMUA UX
IM03HABATEILHOM JeSITEIHbHOCTH,

* MOOYXJCHHE YYCHHKOB COOJIIOAATh HA YpOKe (3aHATHH) OOIICHPHHATBIE HOPMBI
MOBEJICHUs, TpaBUJia OOMICHUS CO CTaplIMMHU (YyUYUTEISIMH) U CBEPCTHUKAMH (yYECHUKaMM),
MPUHLMITBI Y4eOHOM TUCHUIUIMHBI K CaMOOPTaHU3allHH;

* MPUBJICUCHUE BHUMAHHUS YYCHHUKOB K I[EHHOCTHOMY acCIEeKTy H3Yy4aeMbIX Ha YpOKax
(3aHATHSIX) SIBJIICHUM, OpraHU3alMs MX padOThl C MOJy4aeMOW Ha ypoKe (3aHSATHH) COIHAIBHO
3HAYUMOW WH(pOpMAIMell — HHUIIMUPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBAHUS YYAITUMUCS CBOETO
MHEHUS TI0 €€ TOBOY, BBIPAOOTKU CBOETO K HEM OTHOLICHMS,

* UCIOJIb30BAHNUE BOCHUTATEIBHBIX BO3MOXXHOCTEH COAEp)KaHUs y4eOHOTro MpeaMeTa yepes
JEMOHCTPALIMIO JETSIM TPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TMOBEACHHUSA, MPOSIBICHUS
YEJIOBEKOJIIOOUST M 100pOCEPACUYHOCTH, Yepe3 IMOAOOpP COOTBETCTBYIOIIUX TEKCTOB ISl YTCHMS,
3a/1a4 JUIsl pelIeHUs, TPOOIIEMHBIX CUTYallui A 00CYKIeHUS B Kiacce;

* IPMEHEHHE Ha YPOKe (3aHATHUH ) HHTEPAKTUBHBIX (DOPM pabOTHI yHaIuXcs:

- HMHTEJUIEKTYQJIbHBIX UTp, CTUMYJIUPYIOIIUX MO3HABATEIbHYI0 MOTHBAIUIO YYCHHKOB;
JTUJIaKTHYECKOTO TeaTpa, TJe IIOJIYYCHHBIE HA YpOKe (3aHSATHH) 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX OCTAHOBKAX;

- JHUCKYCCHW, KOTOPBIE Jal0T YyYalluMCS BO3MOXXHOCTh TPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO J1MAaJIOra;

- TpynmoBoil palboThl WM PabOTHI B Mapax, KOTOPHIE ydaT OOYYArOIIMXCS KOMaHIHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU JI€TbMU;

* BKIIIOYCHHUE B YPOK (B 3aHATHE) UTPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOJIJIEPKATh
MOTHBAIIMIO JeTe K TMOJXYYeHHIO 3HAHWUW, HAJTKUBAHUIO TO3UTUBHBIX MEKIUYHOCTHBIX
OTHOIICHHU B KJIACCE, TIOMOTAIOT YCTAHOBICHHUIO JOOPOKEIATEIbHON aTMOC(Eephl BO BpeMsl ypoKa
(3aHATHA);

* WHUIMHPOBAHUE W TIOHJIEP)KKA MCCIENOBATEIbCKON JEATEIIFHOCTH OOYYaloUInXCsl B
pamMKax peanu3aluyd UMH UHAWBHUYaTbHBIX U TPYIIOBBIX UCCIEI0BATENIbCKUX MPOEKTOB, YTO JAacT
IIIKOJIbHUKAM BO3MOXXHOCTh TPUOOPECTH HABBIK CAMOCTOSITCILHOTO PEIICHUS TEOPETHICCKON
Mpo0JIeMbl, HAaBBIK T€HEPUPOBaHUS M OGOPMIIEHHUS COOCTBEHHBIX HJEH, HABBIK YBaKUTEIHHOTO
OTHONICHUS K YYXHM WUACsIM, O(QOPMIICHHBIM B pabOTax JpYyrux WCCIeA0BaTENCH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayAUTOpPHEH, apryMEHTUPOBAHMSI U OTCTaWBaHUSA CBOEH TOYKHU
3pEHMS.

OcyecTBisercs uepes:

Ha pecuonansnom, MyHUUURAILHOM U 8CEPOCCUTICKOM YPOBHE:

eyyacTUE B MPEJAMETHBIX OJIMMITHANaX (OYHBIX W 3a0YHBIX), MPEJAMETHBIX KOHKypcax,
HAyYHO-TIPAKTUIECKUX KOH(EPEHIIUSIX, COPEBHOBAHUSX.

Ha ypoene kopnyca:

® CIICIIMAaJIbHO paspa60TaHHLIe 3aHATUS — COOBITHIHEIE YPOKH, MOCBAIICHHBIC UCTOPUYCCKHUM JaTaM
n COGBITI/I}IM, OHHaﬁH-BKCKprHH KOTOPLIC, PpaCHIUPAOT O6p8.30BaTCJ'ILHOC IMMPOCTPAHCTBO HPCAMCETA,
BOCIIMTBIBAIOT YBAXCHHUEC K HCTOPUUYCCKUM JIMYHOCTAM, JIOAAM HAYKH, JII000Bh K IMPEKpaCHOMY, K

MPUPOJIE, K POJTHOMY Kpato;

¢ 3HAKOMCTBO C Ppa3JIMYHbIMHU IOOCTHKCHUAMH HAYKU U TCXHHKH, 06cy)KI[eHI/IC OKOJIOTHYCCKHUX

npo6neM, HUCCICIOBAaHUA 1 BHCCCHHUC HpCIlJ'IO)KCHI/Iﬁ 1o MHpoyCTpOﬁCTBy;

e [poBeneHHE YUeOHBIX (ONMMIIMAJIbI, 3aHUMATENIbHbIE YPOKH U NATUMUHYTKH, YPOK - JeJoBas
Urpa, ypoK — MyTelmecTBUE, YPOK MacTep-KIIacc, ypoK-HCCIeI0BaHUE U Jp.) U yueOHO-pa3BiIeKaTeIbHbIX,
CIOPTUBHBIX MeponpusThii (koHKypc-urpa «lIpeamerHsiii KpoccBopa», TypHup «CBosi urpay,
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BUKTOPUHBI, TUTEPATypHAsi KOMIIO3UIIMSL, KOHKYPC Ta3eT U pUCYHKOB, SKCKYPCHSI U Ip.);

aruragus IIKOJIbHBIX CTCHIOB,

WCIOJIb30BaHUE BU3YaJBHBIX 00pa3oB

BUJICOPOJIMKHU 10 TEMAM YPOKa);

(TIpeIMeTHO-ACTETUIECKOM Cpe/bl, HaIJIsIIHAs

Hp@I[MCTHOfI HaMpaBJICHHOCTH, COBMECTHO IIPOHU3BOANMBIC

® yJaCTHUC IICAaroroB-nmpcIMETHUKOB B Coserte HpO(bI/IJ'IaKTI/IKe Mo BOIIpOCaM HCYCIICBAIOUIUX

o6yqa}om1/1xc>1 C LOCJIbIO COBMECTHOI'O COCTAaBJICHHUA IIJIaHA JIMKBHAAIIUU aKaﬂeMquCKOﬁ
3a0JDKCHHOCTH IO NPCAMETAaM;

8 KVIACC

® y4acTHE TeJaroroB-npeAMETHUKOB B POIUTEIBCKIX COOPAaHMIX YIEOHBIX OT/ICICHUIA.

daexkTpoHHble(u(poBbIe)0Opa3oBaTeIbHbIE

Ne Tema ypoka pecypenr

1 [Mpenmer xumun. Ponms xumuu B xu3HubuoOmmoreka [IOK https://m.edsoo.ru/ff0d210c
yesoBeka. Tea u BenecTna

2 [TonsiTrie 0 MeToAax mo3HaHus B xumuu  |budnmoteka LIOK https://m.edsoo.ru/ff0d227e

3 [Mpaktuueckas pabora Ne 1 «IIpaBunabubnuorexa [IOK https://m.edsoo.ru/ff0d23dc
paboTel B JabopaTopuM U MPUEMB]
oOpamieHus c 1a00paTOpPHBIM
000pyIOBAHHEM»

4 Uucteie BemectBa u  cMmecu. CrocooOsibubnuorexa [OK https://m.edsoo.ru/ff0d26ca
paszeneHus cMeceit

5 [Mpaktrueckas pabora Ne 2 «Pasnmenenuebubnuorexa [IOK https://m.edsoo.ru/ff0d28c8
cMeceii (Ha mpuMepe OYMCTKH MOBAPEHHOM|
COJIN)»

6 ATOMBI U MOJIEKYJIbI bubmnoreka LIOK https://m.edsoo.ru/ff0d2a6c

7 Xumuueckue 3aeMenTsl. 3Haku (cumBostbl )budimoreka LIOK https://m.edsoo.ru/ff0d2be8
XMMHYECKHX 3JIEMEHTOB

3 [TpocThie U CIIOKHBIC BEIIECTBA bubnunoreka LIOK https://m.edsoo.ru/ff0d2a6¢c

¢ ATOMHO-MOJICKYJISIPHOE yYCHUE bubnnorexa LIOK https://m.edsoo.ru/ff0d2d50

10 3akoH TMOCTOSIHCTBA cocTaBa BemlecTB.budmmoreka [IOK https://m.edsoo.ru/ff0d2eae
Xumuyeckas  Qopmyna. BaneHTHOCTH
ATOMOB XMUMHYECKHX DJICMEHTOB

11 OTHOCHUTE IbHAS aTOMHast macca.bubauoreka [IOK https://m.edsoo.ru/ff0d323c
OTHOCHTEbHAS MOJIEKYJISIpHAST Macca

12 MaccoBast 1oy XxuMHuueckoro anemenTa Bbuomuoreka IIOK https://m.edsoo.ru/ff0d350c
COEIMHEHUH

13 Konnuectso BemiectBa. Mok, MosmsipHasibuoimoreka LIOK https://m.edsoo.ru/ff0d5230
Macca

14 dusnueckne u xummudeckue sBiacHus.budmunoreka [IOK https://m.edsoo.ru/ff0d37fa
Xumudeckas peakius

15 [Mpuznaku wu  ycrmoBus  nporekanusbubimmnoreka [OK https://m.edsoo.ru/ff0d3al6
XMMHYECKHX PEaKImi

16 3akoH coxpaHeHHss Macchl  BemiecT.bubmmoreka LIOK https://m.edsoo.ru/ff0d3b88
XuMu4yecKrue ypaBHCHUS

17 Brruancnenus KOJIMYECTBa, MmacceibubroTeka [TOK https://m.edsoo.ru/ff0d5708

BCIICCTBA IIO0 YPaBHCHHUAM XHWMHYCCKUX
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€aKIUN

18

Knaccupukanus XUMHUYECKUX pEaKIui
(COeMHEHHsI, PA3JIOKCHHUS, 3aMCIICHHS,
oOMeHa)

bubnuoreka [{OK https://m.edsoo.ru/ff0d3f34

19

M. B. JloMOHOCOB —  Yy4Y€HBINA-
DHITUKJIOTICTUCT. Oo6001meHue u
CHCTeMaTH3alusl 3HAaHUH

bubmoreka [IOK https://m.edsoo.ru/ff0d40c4

20

KonTposbHass padora Nel mo Teme
«BemecTBa U XMMHYECKHE PeaKIN»

bubmmoreka [IOK https://m.edsoo.ru/ff0d4290

21

Bosnyx — cmech razoB. CocraB Bo3ayxa.
Kucimoponr — 3JeMEHT H  IPOCTOE
BemecTso. O30H

bubmmoreka [{IOK https://m.edsoo.ru/ff0d448e

22

Du3nyeckue W XHUMHUYECKHE CBOMCTBA
KHICJIOpO/ia (peakiuu OKHUCJICHUS,
ropenue). [lonsTue 06 okcumax

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4614

23

CriocoObl  TMOJy4YeHHs  KHUCIOpoJa B
nmabopaTopud W MPOMBIIUIEHHOCTH.
[IpuMeHeHne KUuciopoa

bubmmorexa [IOK https://m.edsoo.ru/ff0d497a

24

TernoBoii 3hdexT XuMudeckoil peaxiumu,
MOHSATHE O TEPMOXUMUYECKOM ypaBHEHHH,
PK30- ¥ SHJOTEPMHUYECKHUX PEaKIMIX

butbmmoreka [IOK https://m.edsoo.ru/ff0d4790

25

TormmuBo (HedTh, Yroab U  METaH).
3arpsi3sHEHUE  BO3[yXa, CIOCOOBI  €ro
[peI0TBPAICHHSI

bubmmoreka [IOK https://m.edsoo.ru/ff0d4c4a

26

[lpaktuyeckas pabora Ne 3 mo Teme
«[lonyyenne u coOupaHue KHUCIOPOJA,
M3y4EHHUE E€r0 CBOMCTB)

bubmmorexa [{TOK https://m.edsoo.ru/ff0d4ae2

27

Bomopon — 2leMEHT W IPOCTOE
BenecTBO. Haxoxaenue B npupojie

bubmmoreka [IOK https://m.edsoo.ru/ff0d4dd0

28

duzrueckue W XUMHUYECKHUE CBOWMCTBA
Bostopoza. [IpuMeHeHne Boiopoaa

bubmmoreka [IOK https://m.edsoo.ru/ff0d4dd0

29

IloHsTHE O KMCIIOTaX U COJIAX

buomuoreka [{TOK https://m.edsoo.ru/ff0d50d2

30

CriocoObI
nmabopaTopuu

MOJIYYCHHA BOOOpOaa B|

bubmmorexa LIOK https://m.edsoo.ru/ff0d4dd0

31

[IpakTuueckass pabora Ne 4 mo Teme
«[Tomyuenne wu coOupaHue BOJOPOJA,
M3y4EHUE E€r0 CBOMCTB)

buommorexa [{IOK https://m.edsoo.ru/ff0d4f42

32

ModsipHblil 00BEM ra3oB. 3ak0H ABOTapoO

buommoreka [IOK https://m.edsoo.ru/ff0d542e

33

BrruncieHus 00BéMa, KOJINYECTBA|
BEIIECTBA Tra3a IO €ro HU3BECTHOMY|
KOJIMYECTBY BEIIECTBA WU 00BEMY

bubmmoreka [{OK https://m.edsoo.ru/ff0d55a0

34

Brruucienus 00BEMOB ra3os o
YPaBHEHUIO pEaKIMd Ha OCHOBE 3aKOHA|
O6T)éMHI)IX OTHOIHeHHfI Tra30B

bubmmorexa [IOK https://m.edsoo.ru/ff0d5708

35

duznueckne M XUMHUYECKHME CBOICTBA

BOJIBI

buommoreka [ITOK https://m.edsoo.ru/ff0d587a

36

CocraB OCHOBaHUH. Ilousarue 00

HMHAUWKATOpax

bubmmoreka [IOK https://m.edsoo.ru/ff0d59e2

37

Bona kak pactBoputens. HaceieHHubie n
HEHACBHIIIEHHbIE  pacTBOpbl.  MaccoBas

bubmmorexa LIOK https://m.edsoo.ru/ff0d5b40

7I0JIsl BEIIECTBA B PACTBOPE
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38

[lpakTuyeckas pabora Ne 5 mo Teme
«IIpuroroBienune pacTBOpPOB C
OIpeEIEHHON MacCOBOM Jl0JIeH
[pacCTBOPEHHOTO BELIECTBAY

bubnuoreka [{TOK https://m.edsoo.ru/ff0d5eba

39

KonTposbHasi padora Ne2 mo Teme
«Kucgaopoa. Bonopoa. Boga»

bubmuoreka [IOK https://m.edsoo.ru/ff0d6342

40

Oxcuapl: COCTaB, Knaccuukanus,
HOMEHKJIaTypa

bubmmoreka [{TOK https://m.edsoo.ru/ff0d664e

41

[lonyyeHne W XUMHYECKHME CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(pOTEpHBIX
OKCHJIOB

bubmmoreka [{TOK https://m.edsoo.ru/ff0d664e

42

OCHOBaHUS:
HOMEHKJIaTypa

cocTtaB, Kiaccudukanus,

bubmoreka IIOK https://m.edsoo.ru/ff0d67ca

43

[lonyyeHue W XUMHUYECKHUE CBOWCTBA

OCHOBaHU

bubnuoreka IIOK https://m.edsoo.ru/ff0d67ca

44

Kucnorsr: COCTaB, KJIacCU(UKALIUS,

HOMCHKJIATypa

bubmuoreka [IOK https://m.edsoo.ru/ffOdfee2

45

[lonydyenue wu CBOWCTBA

KHCJIOT

XUMHNYECKHEC

bubmmorexa LIOK https://m.edsoo.ru/ffOdfee2

46

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
MOJTyYeHHs], XHMHYECKUE CBOMCTBA

bubmmorexa LIOK https://m.edsoo.ru/00ad9474

47

[lpaktuyeckas pabora Ne 6. Pemenue
DKCIICPUMEHTAIBHBIX ~ 33Jlad 10  TEeMe
«OCHOBHBIC  KJIACCHI ~ HEOPTaHHYECKUX|
COCTUHEHUN)

bubmmorexa [IOK https://m.edsoo.ru/00ad9b7c

48

I'eneTmyeckas CBS3b MCKAY KiacCaMu

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

bubmmorexa [IOK https://m.edsoo.ru/00ad9a50

49

(O000IIIEHNE U CUCTEMATHU3AIINS 3SHAHUH

bubmmorexa [IOK https://m.edsoo.ru/00ad9ch?2

50

KontposbHasa pabora Ne3 mo Teme,
"OcHOBHbIE KJacCchbl HEOPraHM4YecKHX
coeqrHeHuit"

bubmmoreka [IOK https://m.edsoo.ru/00ad9ela

o1

[IepBbie IIOIBITKU
XUMUYECKUX  DJIEMEHTOB.
IpyIIIax CXOAHBIX YJIEMEHTOB

KJaccuukanum
Ilonsatue o

bubmmoreka [{TOK https://m.edsoo.ru/00ad9ffa

52

[lepuonnueckuii 3akoH u [lepuoanueckas
chucTeMa XHUMHUYecKux nsiemeHToB J[. 1.
Menpeneena

bubmuoreka [IOK https://m.edsoo.ru/00ada52c

53

[lepronsl, rpynIsl, MOATPYIIILI

bubmuorexa [IOK https://m.edsoo.ru/00ada52c

54

Ctpoenue atoMoB. COCTaB aTOMHBIX fJIEP.
30TONbI

bubmmorexa [IOK https://m.edsoo.ru/00ada342

55

CTpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB
biaeMeHToB llepumoanueckoir cucrembr /.
1. Menneneesa

bubmuoreka [IOK https://m.edsoo.ru/00ada6bc

56

XapakTepUCTUKAa XUMHUYECKOTO HJIEMEHTA|
[0 €ro IoJoXeHu B llepuogmueckon
cucteme JI. 1. Menaeneera

bubmmorexa [{OK https://m.edsoo.ru/00ada824

57

3HaueHue llepuoanueckoro 3akoHa s
pa3BuTus Haykun u npaktukd. J[. W.
MeHaeneeB —  y4€HbIM, Ienaror W
rpayKJaHUH

bubnmoreka [{TOK https://m.edsoo.ru/00ada96e

58

aTOMOB|

3J'ICKTpOOTpI/II_IaTCJILHOCTB

bubnmoreka [{TOK https://m.edsoo.ru/00adaab8
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XUMHNYCCKHUX 3JICMCHTOB

59 MonHast XuMu4ecKast CBsI3b bubnuorexa [IOK https://m.edsoo.ru/00adac34
60 KoBasienTHas moJisipHas xuMu4aeckas cBsizbbudimorexa LIOK https://m.edsoo.ru/00adaab8
61 KoBasienTHass HemoJisipHas xumudeckasibuoimorexa LIOK https://m.edsoo.ru/00adaab9
CBSI3b
62 CrerneHb OKUCICHUS bubarorexa [IOK https://m.edsoo.ru/00adae28
63 OKHUCIIUTEILHO-BOCCTAHOBUTEIILHBIE bu6moreka LIOK https://m.edsoo.ru/00adb076
CaKITHH
64 OKHCIUTENN ¥ BOCCTAHOBHUTEIIN bubarorexa [IOK https://m.edsoo.ru/00adb076
65 KonrpojbHast pa6ora Ned mo temebubiuoreka [OK https://m.edsoo.ru/00adb486
«CtpoeHue atoMa. XUMHYECKAas1 CBA3b)»
66 PesepBHblii  ypok.  O0oOmenue  ububmmoreka [JOK https://m.edsoo.ru/00adb33c
CHCTeMaTH3aIlns 3HAHUH
67 PesepBHblii  ypok.  O0oOmenne  wbubmmorexa [{OK https://m.edsoo.ru/00ad9ch2
CHCTeMaTH3allns 3HAHUH
68 PesepBHblii  ypok.  O0oOmenue  wububmmoreka [IOK https://m.edsoo.ru/ff0d61c6
CHCTeMaTH3allns 3HAHUH
NOYPOYHOE IIVIAHUPOBAHHUE
9 kJaacce
N Temaypoka JyeKTpOHHBbIe(HU(PPOBBIE)0OpPa3oBaTEJIbHbIE
pecypchl
1 [lepuonuueckuii  3akoH.  Ilepuogmueckasbubiaunoreka [JOK https://m.edsoo.ru/00adb59e
chucTeMa XUMHYecKux oayemeHtoB J[. 1.
Menneneesa
2 3akoHOMEepHOCTH B  u3MeHeHuu cBoiicTBbubinorexa LIOK https://m.edsoo.ru/00adb6b6
XUMAYECKHX  DJIEMEHTOB  MEPBBIX  TPEX|
MEepUOJIOB
3 Knaccudukanus u Homenkaarypabubroreka [JOK https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEIICCTB
4 Buasr  xumudeckoi  cBsi3u u tunbsibubiaroteka [JOK https://m.edsoo.ru/00adbac6
KPUCTAJUIMYCCKHUX PEIIETOK
3) KonTposbHass paGora Nel mo Teme
«IloBTopenne wu  yruyOiaenue 3HAHUIA
OCHOBHBIX pa3ieJioB Kypca 8 Kiacca»
6 Knaccudukanus xumuueckux peaknuid mobubiunoteka [JOK https://m.edsoo.ru/00adbcb0
A3 IMYHBIM PU3HAKAM
7 [TonsiTue o ckopoctn xummyeckoil peakuuu.bubmmorexa LIOK https://m.edsoo.ru/00adbe9a
[ToHATHE O TOMOIEHHBIX M T'ETEPOTCHHBIX|
CaKIIMAX
3 [TousiTie o0  xummdeckoM  paBHoBecuu.bubroreka [IOK https://m.edsoo.ru/00adc28c
DakTopsl, BJIHMSIFOIIIUC Ha CKOPOCTH|
XUMHUYECKOM  peakiuu U IOJIOKEHUE
XHUMHAYECKOTO PABHOBECHSI
9 OKHUCIIUTENIbHO-BOCCTAaHOBUTENIbHBIC peakiuu [bubmmoteka [{OK https://m.edsoo.ru/00adcade
10 [Teopus snekTponuTHueckoi muccormarmu.bubdiroreka [JOK https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

CunbHbIC U cr1abble AJIEKTPOJIHTEHI

11

VoHHBIC YpaBHEHHUSI peaK Ui

bubnmoreka [{OK https://m.edsoo.ru/00add448

12

XMMHUYECKUE CBOMCTBA KHUCJIOT U OCHOBAaHUI B
CBETE MPEJCTABICHUNH 00 3JIEKTPOITUTHICCKON
mCcconMauu

bubmuorexa LIOK https://m.edsoo.ru/00add5d8

13

cojieil B  CBETE
ANEKTPOJIUTUYECKOM]

CBOIiCTBa

00

XUMHAYECKHE
[pEICTaBICHUI
MUCcCoLMau

bubmuoreka IITOK https://m.edsoo.ru/00add8b2

14

[ToHsiTHE O THIPONN3E CONEN

bubnmorexa LIOK https://m.edsoo.ru/00add9d4

15

O0001IeHEe ¥ cUCcTeEMaTH3alus 3HAHUI

bu6muoreka IIOK https://m.edsoo.ru/00addd12

16

[Ipaktnueckas pabora Ne 1. «Pemenue

PKCIICPUMCHTAJIBHBIX 3a/1a49»

bubmoreka LIOK https://m.edsoo.ru/00addbfa

17

KonTposbHass padora Ne2 mno TeMe
«JIeKTPOJIMTHYECKAS AUCCOLUALIMSL
XHMHYeCKHE peaKllii B paCTBOPax»

bubmuoreka LIOK https://m.edsoo.ru/00addecO

18

OO61mas XapaKTepUCTHKA raJIOreHoB.
XUMHYECKHE CBOMCTBA HA MPHMEPE XJI0pa

bub6mmorexa [IOK https://m.edsoo.ru/00addfe2

19

XJ10pOBOIOPOI. Conanas KHCJIOTA,
XHUMHAYECKHE CBOICTBA, MOJIy4eHUE,
MMPUMCHCHHE

butbmmoreka [{OK https://m.edsoo.ru/00ade104

20

[lpaktnyeckas pabora Ne 2 1o Teme
«[lomydeHue CONSIHOW KUCIOTHI, U3ydeHUE ef
CBOMCTB»

bubmmorexa [IOK https://m.edsoo.ru/00ade348

21

BbIuuciieHuss 10 ypaBHEHHUSM XHMHUYECKHX|
peaKnuii, €ciu OJWH W3 PEarcHTOB JaH B
N30BITKE

butbmmoreka [ITOK https://m.edsoo.ru/00ade488

22

OO6miast xapaktepuctuka 3jeMeHToB VIA-
IPYIIIEI

bubmmorexa [IOK https://m.edsoo.ru/00ade64a

23

AJITTOTPOITHBIE Mo T (DUKAITAH CepBHl.
Haxoxnenue ceppl M €€ COEAUHEHUU B
pupojie. XMMHUYECKHE CBOWCTBA CEPhI

bubmmorexa [IOK https://m.edsoo.ru/00ade64a

24

CepoBofiopoll, CTpoeHHe, (HU3UUYEeCKHe U
XMMHYECKHE CBOMCTBA

bubmmoreka [{TOK https://m.edsoo.ru/00ade802

25

OKCI/II[LI CCPHI. CepHa;I KHUCJI0Ta, (1)I/I3I/I‘IGCKI/IC
M XUMHUYCCKHUEC CBOﬁCTBa, MMPUMCHCHHUC

buonmoreka [IOK https://m.edsoo.ru/00adea28

26

XUMUYECKUE PEaKIUU, JeKalue B OCHOBE
MPOMBIIIIJIEHHOTO CITOCO0a MOTyYeHHs] CEpHOM
KUCJIOTBI. XI/IMI/I‘ICCKOG 3arp513HeHI/Ie
OKpY>Karollel cpesibl COEAMHEHUSIMU CEPBI

bubmuorexa [ITOK https://m.edsoo.ru/00adec8a

27

Brruucienue MacCOBOU TOJIHA BBIX0/13|
MPOJYKTa PEAKIUU

bubmuorexa [ITOK https://m.edsoo.ru/00adec8a

28

OOmiast xapakTEepUCTHKAa dSJIEMEHTOB VA-
rpynmbsl. A30T, paclpoCTpaHEHUE B MPUPO/IE,
(bu3nyecKkrue 1 XUMHUYEeCKHe CBOMCTBA

bubmmorexa LIOK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero (QHU3UYeCKue U XHMHUYECKUE
CBOMCTBA, NOJIYYEHUE U IPUMEHEHUE

bubnmoreka [{TOK https://m.edsoo.ru/00adf004

30

Ilpaktnyeckas pabora Ne 3 1o
«[lomyuenne  amMmmMHaka,  H3y4eHHUE
CBOMCTB»

TEMC
€ro

bubmmoreka [IOK https://m.edsoo.ru/00adf180

31

A3oTHas  kuciora, €€ (Qusmueckue W

bubmmorexa [IOK https://m.edsoo.ru/00adf306

XHMMHUYECKHE CBOMCTBA
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

32  [Mcnonp3oBaHKMe HUTPATOB H colieit ammonus Bbuommoreka LJOK https://m.edsoo.ru/00adf518
Ka4yecTBe MHHEPATbHBIX yI0OpEHHIA.
XUMHYECKOe  3arps3HEHHE  OKpYIKarollen
Cpelibl COCIMHCHUSMH a30Ta
33  [@ochop. Oxcun docdopa (V) u dpochoprasbudimorexa [JOK https://m.edsoo.ru/00adf68a
KHACJIOTa,  (U3MYECKHE W XHUMHYCCKHE
CBOMCTBA, IOJIyYCHUE
34  |Mcnonw3oBanme  QocharoB B kadectBebubanoreka IIOK https://m.edsoo.ru/00adfc20
MUHEPAJIbHBIX  yHOOpeHWi.  3arps3HEHHE
MPUPOIHOM cpenbl hochaTaMu
35 |Yrmepox, pacmpoctpaHeHue B npupoje,budauoreka [IOK https://m.edsoo.ru/00adfd9c
(bu3ryecKre ¥ XMMUYECKHE CBONCTBA
36 |Okcuasl yriepona, wux Qusuueckue wububauoreka [IOK https://m.edsoo.ru/00adfebe
XMMHYECKHE  CBOMCTBA.  DKOJIOTHYCCKHE
npoOJieMBbl, CBS3aHHBIE C OKCHUIOM YIJIEpPOAa
(V)
37  |YronbHas KUCIIOTA U €€ COJH bubmmorexa LIOK https://m.edsoo.ru/00ae006¢
38 [[Ipaktmueckass pabora Ne 4 mno Ttemebubmnoreka [IOK https://m.edsoo.ru/00ae027e
"[lonydyenue yraekucioro raza. KauecrsenHas
[peakiys Ha KapOOHaT-HOH"
39 [[lepBoHauanbHble TOHATUS 00 opranuueckuxbubmmoreka [JOK https://m.edsoo.ru/00ae054e
BEIECTBAX KaK O COCJAMHCHUAX yriepoaa
40  [KpeMHWMii ¥ €ro COeTMHEHUSI bubnunoreka LIOK https://m.edsoo.ru/00ae080a
41 [Ipaktuueckas pabora Ne 5. Pemenuebubmuorexa [JOK https://m.edsoo.ru/00ae0bf2
DKCIIEPUMEHTANBHBIX ~ 3aJa4 10  TEME
«Ba)xHenme HeMeTaJuIbl U UX COCIUHECHHS»
42  [KourpoabHass padora Ne3 mo Ttemebubimmoreka [{OK https://m.edsoo.ru/00ae0el8
«BaxHeiimmne HeMeTaJIbI || HX|
coeTHHEHMS»
43 |O6mas XapaKTepUCTHKa xumuuaecknxbudmmorexa LJOK https://m.edsoo.ru/00ae103e
DIIEMEHTOB — METaUIOB. MeTtamndyeckas
CBSI3b W MeTaJUIMYeCKas KPHUCTAJLTHYECKas]
eméTka. Ou3nvecKue CBOWCTBA METAIIIOB
44 Xumudeckue CBOICTBa metauioB.bubmmoreka [JOK https://m.edsoo.ru/00ael1156
DIEKTPOXUMHUYECKHM pan HaIpsHKEHUN
METaJIOB
45 |O0mme cnocoObl  monyueHus — MetauioB.bubnmoreka [IOK https://m.edsoo.ru/00ael1156
CrutaBpl.  BplumciieHuss 1o ypaBHEHUSM|
XMUMHYECKMX  peakiuid, €cliu OIUH U3
€areHTOB COAEPKUT NPUMECH
46 |[[ToHsiTHE O KOPPO3HH METAJIIOB bubnnoreka LIOK https://m.edsoo.ru/00ae1278
47  [[llenouHbIe METAILIBI bubnrorexa LIOK https://m.edsoo.ru/00ael4b?2
48  |OKcHUIBI U THIPOKCH]IBI HATPHS U KalTUs bubnrorexa L{TOK https://m.edsoo.ru/00ael4b2
49  [[lledouHo3eMenbHbIE MeTaIbl — Kanblmii ubuOanoreka [{OK https://m.edsoo.ru/00ael5e8
MAarHui
50 [Baxneimme coeqMHEHNS KaJIbIIHAS bubnrorexa LIOK https://m.edsoo.ru/00ael5e8
51  (O60061eHue 1 cucTeMaTH3alus 3HaHUH
52  DKéctkocTh BozbI M criocoObl €€ ycrpanenust  |bubnmoreka IJOK https://m.edsoo.ru/00ae1886
53 [[Ipaktuyeckas pabora Ne 6 mo Temebubmmoreka [JOK https://m.edsoo.ru/00aelae8

"YK&cTKOoCTh BOJBI M METOJIbI €€ yCTpaHeHus"
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

54

A TFOMAHUNA

bubnuoreka [{TOK https://m.edsoo.ru/00aelc64

55  |AmdotepHsbie cBoiicTBa okcuna u ruapokcuaa budmmorexa [{OK https://m.edsoo.ru/00aelc64

56 PKeneso bu6muoreka LIOK https://m.edsoo.ru/00ae1d86

57  |Oxcuasl, ruapokcuabl U comu kenesa (II) mbubmnoreka IIOK https://m.edsoo.ru/00ae35e6
enesa (111)

58  (O60061eHue U cucTeMaTH3alus 3HaHU|

59  [[Ipaktmueckas pabora Ne 7. Pemennebubanoreka IIOK https://m.edsoo.ru/00ae3de8
DKCIIEPUMEHTAIBHBIX ~ 3aJa4 110 TEME
«Ba)kHeime MeTaIbl B UX COSNHEHUS

60 |Berumcienuss 1o ypaBHeHHsM xumuueckuxbubanoreka IIOK https://m.edsoo.ru/00ael750
[peaKknuii, eciu OJMH M3 pPEAreHTOB JaH B
M30bITKE WITH COZICPIKUT PUMECH.
BprunciieHuss ~ MaccoBOM  JOJIM  BBIXOAQ
pOJIyKTa peakiuu

61 |O0600ImeHe u cucTeMaTru3anus 3HaHUH

62 |[KonTpoabHas paGora Ned mo Teme
«BakHeiile MeTaJIbl H HX COEMHEHHsD)

63 |[BemecrBa u Matepuaibl B rnoBceaneBHobubmmoreka [JOK https://m.edsoo.ru/00ae3f50
PKH3HU YEJIOBEKa

64 [Xumuueckoe 3arpsisHeHue  okpyxatoreibubnmorexa [JOK https://m.edsoo.ru/00ae4270
Cpeibl

65 |[Ponp xuMuu B pemieHnd 3konoruueckux/bubnmoreka [JOK https://m.edsoo.ru/00ae4270
pooeM

66 |PesepBHbIi YPOK. O06o06meHne nbubmmoreka [{OK https://m.edsoo.ru/00ae0d0a
cucTeMaTu3alus 3HaHUI

67 |PesepBHbI YPOK. O6o06meHne ububimoreka IJOK https://m.edsoo.ru/00adb33c
cUCTeMaTU3alus 3HAHUI

68 |PesepBHbIii YPOK. O06o0meHne ubu6muoreka [{OK https://m.edsoo.ru/00ad9ch?2

crCTEMAaTHU3alusd 3HAaHNUHN
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https://m.edsoo.ru/00ae1c64
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YYEBHO-METOAUYECKOE OBECIIEYHEHHE OBPA3OBATEJIBHOI'O

MPOLIECCA

=

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA
Xumus, 8 xmace/ Iabpuensa O.C., OcrpoymoB W.I'., CmagkoB C.A., AkumoHepHOE
obrectBo «M3narenscTBo «IIpocBerieHne

Xumus. 9 xknacc. ba3oBblil ypoBeHb: y4eOHUK It 001Ie00pa30BaTEIbHBIX YUPEKICHUH /
O.C. I'abpuensu. — M: «Zlpoda», 2017.

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

I"a6puensu O.C. HacronpHas kaura ais yuutens. M.: biuk u K,2008.
Kum E. I1. Xumus. 9 xiacc. U 1,2. IIpoBepounsie padotsl. — Capatos: Jluneit,2014. — 64c.

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH

HUHTEPHET

HaFJIHIlHOG HOCO6I/IG C TCECTOBBIMH 3aJaHUAMHU JIA I/IHTepaKTI/IBHLIX TOCOK
XHNUMMSI 8 -9 kmaccel

DVD naucku no xumuu -8 gacts 3(M)
https://resh.edu.ru/subject/lesson/1602/main/
https://resh.edu.ru/subject/lesson/3124/main/
https://resh.edu.ru/subject/lesson/1604/main/
https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2078/main/

. https://resh.edu.ru/subject/lesson/2073/main/
. https://resh.edu.ru/subject/lesson/2072/start/

. https://resh.edu.ru/subject/lesson/2069/main/
. https://resh.edu.ru/subject/lesson/1608/main/
. https://resh.edu.ru/subject/lesson/2436/main/
. https://resh.edu.ru/subject/lesson/2066/start/

. https://resh.edu.ru/subject/lesson/2065/main/
. https://resh.edu.ru/subject/lesson/1609/main/
. https://resh.edu.ru/subject/lesson/2435/main/
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https://resh.edu.ru/subject/lesson/3124/main/
https://resh.edu.ru/subject/lesson/1604/main/
https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/main/
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https://resh.edu.ru/subject/lesson/2073/main/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2069/main/
https://resh.edu.ru/subject/lesson/1608/main/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/2066/start/
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/2435/main/

JIMCT KOPpEeKTUPOBKH padoyeil mporpaMmMbl
(moypounoro mnanupoBanus (I1IT) paboueii mporpaMmer)

[Ipenmer: Xumus
Otnenenue: 8-9 kinaccel
VYuurens: [lerposa C./I.

20 /20 y4eOHBIH o1

C 0
N Mema IL1anupye DakTHYECK IIpuunna K:OCZKTH oB
) MoOe  KOJI- 0e KOJI-BO KOPPEKTHPOB PP P
YpOKa YpPOKa KN
BO 4acoB JacoB KH

Tema ypoka

Yuurenn

«» 20r.

«COTI'JTACOBAHOY:

3amecTuTeNnb pyKoBoauTess no Y BP /

« »  20r.
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