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IosicHUTENLHAA 3aNMNCKA

[IporpaMMa Mo XMMHHM Ha ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs COCTaBJeHa Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENIbHOM MPOTPaMMBI,
npeacraBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE XapaKTEPUCTUKHU TUIAHUPYEMbBIX
pe3yJIbTaTOB  JAYXOBHO-HPAaBCTBEHHOI'O  Da3BUTHUS, BOCHMTAHHA U COLMAIM3ALMU
oOyuaroluxcsi, peicTaBiIeHHON B ¢efepanibHON paboueil mporpaMme BOCIIUTAHUS.

Bkian npeamera « XuMus» B JOCTHKeHHe LieJieil 0OCHOBHOI'O 00111ero o0pa3oBaHus

XuMmus, Kak OJHAa M3 OCHOBOIOJAraloMMX OO0JacTel ecCTeCTBO3HAHUS, SBISETCS
HEOThEMJIEMON YacThio 00pa3oBaHMs MIKOJLHUKOB. Kaxaplii 4enoBeK KUBET B MUPE BEIIECTB,
MO3TOMY OH JOJDKEH HMMETh OCHOBBI (DYHIAMEHTAIbHBIX 3HAHUHM IO XUMHH (XMMHUYECKas
CUMBOJIMKA, XUMHUYECKUE TOHATHUS, (PAKThl, OCHOBHBIC 3aKOHBl U TEOpPHUH), IMO3BOJISIOIINE
BbIpAa0OTaTh MPEACTABICHHUS O COCTaBE BELIECTB, UX CTPOCHHHM, MPEBPALICHHUSIX, MPAKTHIECKOM
WCIOJIb30BAaHUH, a TAaKKe 00 OMacHOCTH, KOTOPYIO OHM MOTYT IpPENCTaBisATh. M3ydas Xxumuio,
yyalquecs: Y3HAIOT O MaTepUaJbHOM €IMHCTBE BCEX BEILECTB OKPYXKAIOIIEro MHpa,
OOyCIIOBJIGHHOCTH CBOWCTB BEUIECTB KX COCTaBOM U CTPOCHHEM, I[103HABaeMOCTH U
MIPEACKAa3yeMOCTH XMUMHUYECKUX SBICHUU. 3ydeHue CBOWMCTB BEIIECTB M MX IIPEBPALLCHUN
CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS, a IMpakTU4eckas padoTa C BellecTBaMU
(JtabopaTOpHBIE OIBITHI) — TPYAOIIOOHIO, aKKypaTHOCTH M coOpaHHOCTH. Ha mpumepe xumuu
yudalyecs MOJy4daroT MPEICTaBICHUs O METOJAaX MO3HAHUA, XapaKTEPHBIX ISl €CTECTBEHHBIX
HayK (9KCIIEPUMEHTAILHOM U TEOPETUUYECKOM).

HN3yyeHue XMMHMH HA CTYNEHH OCHOBHOIO 00mIero o0pa3oBaHHUS HAIPaBJIEHO HAa
AOCTHKEHHE CJIeYIOUIUX 1eJsIei:

e OcBoeHHe BaKHeHIIMX 3HAHMHA OO0 OCHOBHBIX TOHATHUSIX M 3aKOHaX XUMHH,
XUMHYECKON CUMBOJIUKE;

e OsmiaseHue yMeHMSIMM HaOJIOJaThb XMMHMUYECKUE SIBJIICHUS, NMPOBOJIUTH XUMHUYECKHM
SKCIIEPUMEHT, POU3BOAUTH PAcyeThl HA OCHOBE XMMHMUYECKHUX (POpPMYJ BELIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIUN;

e PasBuTHMe T1O3HABATENbHBIX HMHTEPECOB U HWHTEIJIEKTYyaJbHBIX CHOCOOHOCTEM B
IpolLecce MPOBEACHNUS XMMHUECKOT0 IKCIIEPUMEHTa, CAMOCTOSTEILHOTO MPUOOPETEHNS 3HAHUMN
B COOTBETCTBUH C BO3HUKAIOIIMMU KU3HEHHBIMH ITOTPEOHOCTSAMU;

e BocnuraHue OTHOIIEHUS K XMMHH Kak K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPHI;

IIpuMeHeHne MNOJMYyYeHHbIX 3HAHMWA M yMeHHMil Ui 0€30MacHOrO HMCHOJIb30BAHUS
BEUIECTB M MaTepHalioB B OBbITY, CEIbCKOM XO3SIIICTBE M Ha IPOU3BOJCTBE, pEIICHUS
IIPAKTUYECKUX 3a]a4 B TOBCETHEBHOM JKU3HMU.

Onucanue npeaMera B y4eOHOM IJIaHe

Knace VIII IX
KomnuecTBO YacoB B HeaEIO 2 2
KomnuyectBo yacoB B rox 68 68




COILEPKAHUE OBYUYEHMUSA
8 KVIACC

IlepBoHaYaIbHBIE XUMHYECKUE OHATHS

[Ipenmer xumuu. Ponb XuMHUM B JKM3HM 4elioBeka. XUMHUsS B CUCTeME HayK. Temna u
BemiecTBa. dusnueckue CBOMCTBAa BEHIECTB. ArperarHoe cocTtosiHue BemlecTB. [lonsTue o
MeTOoax Mo3HaHus B XuMuH. UncTele BemecTBa U cMecu. CriocoObl paszieneHus cMecen.

ATOMBI M MOJEKYJAbl. XHUMHUYECKHUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB.
[IpocTsie u cnoXxHBIE BeleCTBAa. ATOMHO-MOJIEKYISIPHOE YUECHHE.

Xumuueckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemecTtB. OrTHocuTenbHas aromMHas Macca. OTHOCHUTENbHAst
MOJIEKYIIsipHast Macca. MaccoBas 10Jis1 XMMUYECKOT0 3JIEMEHTA B COSMHEHUU.

KomnuectBo BemectBa. Monb. Monsipast Macca. B3anmocBsi3b koinuyecTBa, Macchl U
YuCia CTPYKTYPHBIX €MHUIL BelecTBa. PacuéTel mo opmysiaMm XuMUYECKUX COCTUHEHUH.

du3znuecKkue W XUMUYECKHE SIBJICHUSA. XHUMHUYECKas peakuus U e€ MpU3HaKu. 3aKOH
COXpaHEHUsI MaCcChl BEHIECTB. XUMHUECKUEe ypaBHeHUs. Kitaccudukaus XuMUIeCKUX peakimii
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUsI, OOMEHA).

XUMHUYEeCKHI IKCTIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBUiaMu pabOThl B Jaboparopuu U MpuUEMaMu
oOpareHust ¢ 1a00paTOpHBIM 00OPYIOBaHUEM, U3YUCHHE U ONMHCaHWE (PU3MUSCKHX CBOMCTB
00pa310B HEOpPraHMYEeCKUX BEIIeCTB, HaOmoneHue (u3nYecKux (IJIaBICHHUE BOCKA, TasHUE
JbJa, paCTUpPAHUE caxapa B CTYIKE, KUIIEHUE M KOHJIEHCAIMS BOJbI) U XUMUYECKUX (TOpEHHUE
CBEUHM, MPOKAIMBAHUE MEIHON IPOBOJIOKU, B3aUMOJCHCTBHE Mela C KHUCJIOTON) sIBICHHIA,
HaOJIIO/IEHNE M OMMCAaHUE MTPU3HAKOB MPOTEKAHMSI XUMUYECKUX PEeaKInil (pa3iokeHue caxapa,
B3aMMO/ICCTBHE CEPHON KUCIIOTHI ¢ XJOPUAOM Oapus, pa3noxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJIECUCTBHE ene3a ¢ pactBopoM conu meau (II), m3yuenue crocoOoB
pa3feneHus cMeceil: C MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIMAPUBAHUE, TUCTUILIALINA,
xpoMarorpadusi, TMPOBEJACHUE OYUCTKH TIIOBAPEHHOW CONHM, HAOMIOJCHUE U OIHCaHUE
pE3yAbTaTOB MPOBEACHUS OMNBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JAaHHUE
Mojiesiel MoJIeKyi (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BeLEeCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kuciopon — ajneMeHT W mpocToe BEIIeCTBO.
Haxoxxnenue kucnopona B mpupoje, Gu3ndecKkue u XUMUYECKHUe CBOMCTBA (PeaKkI[ui TOpeHus).
Oxkcuppl. Ilpumenenue xuciopoma. CrocoObl HOMYYEHHS KHUCIOpOAa B Jaboparopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kucnopona B mpuponae. O30H — algoTporHas MOAU(PHUKAIISI
KHCJIOpO/Ia.

TeroBoit »(dekT XUMHYECKOH peakIui, TEPMOXHUMHUYECKHE YpaBHEHHS, JK30- H
SHJIOTEPMUYECKHE pPEaKIUU. TOIMIMBO: yroib W METaH. 3arps3HEHUE BO3yXa, YCHICHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »smemeHnT m mpocTtoe BemecTBO. Haxokmenwe Bomopoga B TPHUPOIE,
dbusznyecKkre U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoydeHus. KuciaoTer u comu.

MonnsipHbIii 00b€M ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoWcTBa BOoAbl. Boma kak pacrBoputens. PactBopsl. HacelieHHble 1
HEHACHIIICHHBIC PAcTBOPHI. PacTBOPHMOCTH BEIIECTB B Bojie. MaccoBasi OIS BEIIECTBa B
pacTBope. XuMu4eckre cBoicTBa BoAbl. OcHOBaHUS. Poib pacTBOpOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopot Bojsl B mpupone. 3arps3HeHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOAHBIX BO/I.

Knaccudukanuss nweopranmdecknx coenuHenuid. Oxcupapl. Kiaccudukamuss OKCHIOB:
coneoOpa3ytomue  (OCHOBHBIC, KHCJIOTHBIe, aM(OTepHbIE) U  HecoJeoO0pas3yrolue.
Homenknarypa okcuioB. uznueckne 1 XMMUYECKUE CBOMCTBA OKCUIOB. [lomydueHne okcuioB.



OcHoBanusa. Krnaccudukamust ocHOBaHMIA: MIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. ®PuU3MYECKUE W XMMHUYECKHE CBOWMCTBa OcHOBaHuMU. [lomyueHue
OCHOBAHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. dusnueckre U XUMUYECKUE
cBoMcTBa KUCIOT. Pan aktuBHOCTH MeTasuioB H. H. bekerosa. [loydenue kucior.

Conu. Homenkiarypa coiieil. @u3ndyeckue U XMMUYECKue cBOicTBa cosieid. [lomyuenue
COJIEH.

['eneTnueckas cBsI3b MEXKy KilacCaMH HEOPraHUYECKUX COCTUHEHUI.

XuMHYeCKHH IKCIIEPUMEHT:

KaueCTBEHHOE OMpe/IeNIEHNE COJIepKaHus KUCIOPOAa B BO3yXe, MOITyYeHHEe, COONpaHue,
pacrno3HaBaHUE M W3yYEHUE CBOMCTB KHUCIIOPO/A, HAONIONEHHE B3aUMOJEHCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHUS U MPEKpalleHUus ropeHus (moxapa), 03HaKOMJIICHHUE C
o0pa3laMu OKCHJIOB M OIMCAaHHE WX CBOWCTB, MOJyYeHHE, COOMpaHHe, Paclo3HaBaHUE WU
U3yueHuEe CBOMCTB BoAOpoaa (ropeHue), B3aumozeicTBue Bopopoaa ¢ okcugoM meru (II)
(BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIONEHNE 00pa3IlOB BEIIECTB KOJIMYECTBOM
1 Momnb, uccienoBaHe 0COOEHHOCTEH pacTBOPEHUS BEUIECTB C PAa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPENEIEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJBI C MeTalylaMU (HAaTpUeM U KajbI[ieM) (BO3MOXXHO HCIOIB30BaHUE
BUJICOMATEpPUAIIOB), UCCIEOBAHUE O0PA3I[0B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOIOIeHNEe M3MEHEHUS! OKPacKU MHIUKATOPOB B PacTBOpaxX KHUCIOT U IIeNoYyell, u3ydeHue
B3aumoserictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C METaIaMH,
peakuuil HEWTpaau3aluM, [OJy4YEHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaula JPYI'MM H3 pacTBOpa COJIM, PELIEHHE JSKCIEPUMEHTAIbHBIX 3a7ad II0 TEME
«Baxueimme K1acchl HEOPraHMUYECKUX COCIUHEHUI.

IMepuonuyeckuii 3akoH u Ilepuognueckass cucrema xuMu4eckux daemenTos . .
MenpaeneeBa. Crtpoenue aTOMOB. Xumuueckas CBAI3b. OKHCJINTEIBLHO-
BOCCTAHOBHUTEJIbHbIEC PeaKIUU

[lepBpie MOMBITKH KJIacCU(PHUKAIMK XUMUYECKUX »dieMeHToB. [loHsATHE O Tpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOUHBIE U I1€JI0YHO3EMEbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DNeMeHTHI, KOTOpbIe 00pa3yoT aM(pOTEepHbIE OKCHIBI U THAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonnueckass cucrema XUMHYeCKHX dieMeHToB [l WM.
MenneneeBa. KopoTtkomepuoanas u nnuHHomnepuoanas ¢opmbsl [leproanueckoil cucTeMbl
xumuueckux anemeHtoB JI. WM. MenneneeBa. Ilepuogasl m rpynmbel. DU3MUECKH CMBICIT
MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI dJIEMEHTA.

Crpoenue aromoB. CocraB artoMHbIX saep. M3ortombl. OnexTpoHbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TMepBBIX 20 XUMHUYECKUX deMeHTOB [lepuoandeckoil cucTeMbl
. W. Menneneea. XapakTepUCTHKa XHMHUYECKOIO DJEMEHTa [0 €ro IOJIOKEHUIO B
ITepuognueckon cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJITMNYECKUX
Y HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEepUOaM.

3nauenue [lepuonuueckoro 3akoHa u [leproguyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKu U NpakTuku. [1. 1. MeneneeB — y4€Hblil U IpaskJaHUH.

XumMuyecKkass  CBS3b. Kopanenrnas (monstpHast W HEMOJSPHAs) CBS3b.
DNEeKTPOOTPULIATENHLHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenenp okucieHusi. OKHUCIUTENbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHUCJIEHUS U BOCCTAHOBJIEHUsI. OKUCIUTETU U BOCCTAHOBUTENH.

XMMHUYECKHH IKCTIEPUMEHT:

M3ydeHHe O00pa3loB BEIIECTB METANIOB M HEMETAIJIOB, B3aUMOJCHCTBUE THUIAPOKCHIA
[MHKA C pacTBOpPaMU KHCIIOT W IEJIOYEH, TPOBEACHUE OIbBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOPEHHE, PEAKIINH PA3JI0KEHHS], COSTUHEHN).

MexnpeaMeTHbIe CBA3HU



Peanuzanus MeXIPEIMETHBIX CBA3CH MPU MU3YUCHUH XUMHUH B 8 KJIACCE OCYIIECTRIIICTCS
4yepe3 WCIONB30BaHUE KaK OOIIMX €CTECTBCHHO--HAYYHBIX TIOHSATHHA, TaK W TIOHSTHA,
SIBIISTFOIIIUXCSI CUCTEMHBIMU JIJISI OTICIIbHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmre ecTecTBEHHO-HAy4YHbIC TOHATHS: HAyYHBIH (aKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaiM3, CHUHTE3,  KIacCHU(pUKaIus, MEePHOAUYHOCTh,  HAONIONCHHWE,  AKCIICPUMEHT,
MOZICTTUPOBAaHUE, H3MEPECHUE, MOJICIIb, SIBIICHUE.

du3uka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIH], HW30TOIIbI,
PalMOaKTUBHOCTh, MOJICKYJA, AJICKTPHUYSCKUHN 3apsij, BEIIECTBO, Telo, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, GU3MUYECKUE BEIMYUHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE311B1, COJIHIIE.

buonorust: porocunres, apixanue, brnochepa.

Ieorpadusi: armocdepa, rtuapocdepa, MHUHEpPaIbl, TOPHBIC IOPOJBI, IOJIC3HBIC
HCKOIIaeMbI€, TOILTUBO, BOHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peakuusi

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux osaemenros /[l U
MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XHMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KaJIHs, KalbLUs U MX COCOUHEHHM B COOTBETCTBHM C
MIOJIOKEHHEM 3JIEMEHTOB B [lepuoauueckoil cucreMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUABl XMMHMUYECKOW CBsI3U. THIIBI KPHUCTAUIMYECKHUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKHM M BHJA XMUMHYECKOU
CBSI3HU.

Knaccuukamuss 1 HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHWYECKUX COCIUHEHMM, FeHeTHYeCcKas
CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccuukanus XMMUYECKUX peakiil o pa3auyHbIM NpU3HaKaM (110 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIJIOBOMY 3((eKTy, M0 H3MEHEHUIO CTereHei
OKHCIICHUSI XUMUYECKHX 3JIEMEHTOB, 110 0OpPaTUMOCTH, MO y4YacTUIO KaTajau3aropa). JK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonatue o ckopoctu xuMuueckoil peakuuu. [TonsaTue o6 oOpaTUMbIX U HEOOPATHMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX M TeTepOoreHHbIX peakuusx. llonarue o
karannse. lloHatne o xumudeckom paBHOBecHH. DakTopbl, BIMSIOIIME HA CKOPOCTH
XUMHUYECKOH peakliiy U MOJI0KEHUE XMMHUECKOTO PAaBHOBECHSI.

OKUCIINTENBHO-BOCCTAHOBUTENbHbBIE PEAKIMH, SJICKTPOHHBIM OallaHC OKUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHUE ypaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOIb30BAHNEM METO/A AIIEKTPOHHOr0 OasaHca.

Teopus 2MEKTPOINTUYECKON AUCCOLUALMH. DJIEKTPOIUTHI U HENIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MeXaHM3M [MCCOLIMAlMK BEUIECTB C Pa3JIMYHBIMU BHUJAMH XHMHUYECKOW CBS3H.
Crenenb auccounanyu. CuiibHbIE U cllaOble AIEKTPOJIUTHL.

Peakuyu noHHOro ooMeHa. YcimoBHUsS MPOTEKaHUs pPeaKiMil HOHHOT0 OOMEHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUsS peakuuid. CBOWCTBAa KUCIIOT, OCHOBAHUN M COJEHl B CBETE
MPEJCTaBICHUA 00 3JIEKTPONUTUYECKOM nucconnanuu. KadecTBeHHble peaklUyd Ha HOHBI.
[TonsTHE O THAPONU3E CONEN.

XUMHUYECKHI IKCTIEPUMEHT:

O3HAaKOMJIEHHE C MOJENISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BELIECTB —
METAJJIOB M HeMeTaJyioB (rpadura ¥ ajiMasa), CIOXKHBIX BELIECTB (XJIopuaa HaTpus),
HCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM DPEAKIUU OT BO3AECHUCTBUSA Pa3JINYHBIX
(akTOpOB, HCCIEIOBAHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOLMALUN
KHUCJIOT, WIeoueil M coied (BO3MOMKHO MCIOJNBb30BAHUE BHJIEO MATEPUAIIOB), IPOBEICHHE
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OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUsl peakiii HoHHOro oOMeHa (0Opa3zoBaHue
ocaJKa, BBIJENEHHE Tra3za, OOpa30BaHHE BOJIbI), OIBITOB, WUIIOCTPUPYIOUIMX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX pEaKLMi (TOpeHue, peakluu pas3sIoKEeHUs, COEAUHEHNS),
pacrno3HaBaHUE HEOPraHMYECKHX BEIIECTB C IOMOUIbK) KAaYE€CTBEHHBIX PEaKLMH Ha HOHBI,
pellIeHne SKCIEPUMEHTAIBHBIX 3a]1au.

HemeTrayibl 1 MX COeJUHEHHSA

OOmast xapakrepucTuka TajgoreHoB. OcCOOEHHOCTHM CTPOCHHMS AaTOMOB, XapaKTepHBIC
crernieHu okucieHus. CTpoeHHe U (U3UYECKHE CBOWCTBA IMPOCTBIX BEIECTB — TraJIONEHOB.
XUMHYECKHE CBOWCTBAa Ha INpUMEpPE XJopa (B3aUMOJCHCTBUE C METaJlJlaMH, HEMeTalllaMu,
menodamu). XiopoBogopoa. ConsHas KHUCIOTa, XUMMUYECKHE CBOWCTBA, IOJy4EHHUE,
npuMeHeHue. JleMcTBHe XJlopa M XJIOPOBOLOPOAA HAa OPraHM3M 4elloBeKa. BakHeiimue
XJIOPHUJIbI ¥ UX HAXOXKJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MYecKue CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPOZia M Cephbl. AJUTOTPOITHBIE MOAU(DUKAIIMKA KUCIOPOAa M cepbl. XUMUYECKHE CBOWCTBA
cepel. CepoBoJOpoA, CTpOEHHE, (PU3MUECKHe M XMMHUYEeCKHe cBoWcTBa. OKCHABI cepbl Kak
IPEICTAaBUTENIN KUCIOTHBIX OKCHI0B. CepHasi KUCiI0Ta, PU3NYECKUE U XMMUYECKHUE CBOICTBA
(oOme kak MpeACTaBUTENA Kilacca KUCJIOT M crenuduyueckue). XUMHUYECKHE peakiuH,
JeKallue B OCHOBE INPOMBIIUIEHHOTO CIOCO0a MOJMYYEHHUs CEpHOW KHUCHOTHL llpumenenue
cepHoil KkucinoTel. Conn  CepHOM KHUCIIOThI, KayeCTBEHHAas peakuus Ha Cylb(}ar-HoH.
Haxoxnenue cepsl U e€ coelMHEHUN B MPHUPOJE. XMMHUYECKOE 3arpsA3HEHHUE OKpYXKaroLIeH
Cpezbl COEAMHEHUSIMU Cephl (KUCIOTHBIE JOXK/IH, 3arpsiI3HEHUE BO31yXa U BOJOEMOB), CIOCOObI
€ro NpeAoTBpaILECHUS.

OOmiast xapakTepucTuka 31eMEeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHs. A30T, pacnpoCTpaHEHHWE B MpHpoAe, (U3NYECKHE U
XxuMuyeckue cBoiictBa. KpyroBopor aszora B mnpupoge. AMMHAK, €ro (uU3MYEeCKHe U
XUMHYECKHE CBOICTBa, moiydyeHHWe W mpuMeHeHue. ConM aMMOHMS, MX (GU3NYECKHE U
XUMHYECKHE CBOMCTBA, NpuUMeHeHHe. KadecTBeHHass peakuus Ha MOHBI aMMOHHS. A30THas
KHUCJIOTa, €€ MoJyyeHue, (PU3NYecKue M XUMHUYECKHe CBOcTBa (0OIIME KakK MpeCTaBUTEINS
KJlacca KUCIOT U cnernuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHMS B KauecTBE
MUHEPATBHBIX y10O0peHud. XUMHUECKOe 3arps3HEHHE OKpYXaloUlel cpeabl COeTUHEHUSIMU
a30Ta (KUCIIOTHbIE 10U, 3arps3HEHUE BO3/lyXa, MMOUBbI U BogoEMOB). Docdop, anaoTponHble
Momudukanuu ¢ocdopa, ¢uznueckue u xumuueckue cpoiictBa. Oxcun ¢docdopa (V) u
dochopHas kuciora, (QuU3MUECKHE M XMMHUYECKHE CBOWCTBa, MNoiydyeHue. lcmoiab3oBaHue
¢docdaroB B KauecTBe MUHEPAJIBHBIX yIOOpEHUH.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YITIepo/l, aJlJIOTPOIIHbIE MOAU(UKAIIMY, PACTIPOCTPAHEHUE B
npupose, ¢u3MYeckMe W XUMHUYeckue cBoiicTBa. Axcop6mus. KpyroBopor ymiepona B
npupone. Okcuapl yriepona, ux (pusndeckrue U XMMUYECKUE CBOMCTBA, JACHCTBHE Ha KUBBIE
OpPraHu3MBbl, MOJYYEHHE U MPUMEHEHHE. DKOJIOrMYecKhe MpoOJieMbl, CBSI3aHHBIE C OKCHUIOM
yriepona (IV), rumoresa mo6abHOTO MOTEIUICHHUS KIIMMaTa, MapHUKOBBIA dPdekT. YrompHas
KHACIOTa M e€ cold, UX (U3UYEeCKHe U XUMHUYECKHE CBOWCTBA, MOJIyY€HHE M IPUMEHEHHE.
KauecTBeHHas peakuusi Ha kapOoHaT-UOHBL. lcronb3oBaHue kKapOOHATOB B OBITY, MEIULIMHE,
IIPOMBIIIIEHHOCTH U CEIIbCKOM XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COECAMHEHMSIX yriiepoaa
(MeTaH, S5TaH, STWIEH, AaleTWUJIeH, J3TaHOJ, DIMLEPHUH, YKCycHas Kkuciora). [Ipupoansie
MCTOYHHUKH YIVIEBOAOPOAOB (Yroib, MPHUPONHBIM ra3, HeQTh), MPOAYKTH HUX TMepepabOTKH
(OeH3MH), MX poJib B OBITY M MNPOMBIIUIEHHOCTH. [loHSATHE O OMOJOrMYECKH Ba)KHBIX
BEIIEeCTBaxX: >KUpax, Oelkax, yIIeBoJax — M UX pOJU B JKU3HU 4YelloBeka. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTraHMYECKUX COETMHEHUI.

Kpemuwnii, ero ¢usnueckue W XWMHUYECKHUE CBOMCTBA, TMOJy4Ye€HHWE W TPUMEHEHUE.
Coenunenus kpemHus B mpupozge. OOmme mpencraBineHus o6 okcunae kpemuws (IV) u
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KpeMHUeBOW kuciore. CHIIMKATBI, WX HCIONB30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
BaxHueiimme cTpouTENbHBIC MaTepHabl: KEpaMHKa, CTEKJIO, IIEMEHT, OCTOH, »XeiIe300eTOH.
[IpoGnembl 6€301aCHOTO UCIIOJIB30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOM JKU3HHU.

XuMHYeCKHH IKCIIEPUMEHT:

M3ydeHue 00pa3lioB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha XJOPHUA-UOHBI U HAOIIOEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue Gu3ndecKkrue 1 XUMUYECKHUE CBOMCTBA T'aJIOTEHOB M MX COEIMHEHUN (BO3MOXXHO
WCIIOJb30BaHUE BHUJICOMATEPHUAIOB), O3HAKOMJICHHE C oOpaslaMu XJIOpPUAOB (TalOTEHUIOB),
O3HAaKOMJIEHHE ¢ oOpa3uaMu cepbl M €€ COeAMHEHUAMU (BO3MOXHO HCIOJIB30BAaHUE
BUJICOMATepUaoB), HaONIOAeHWEe Tpolecca OOyIIMBaHHUS  caxapa ToJ  JICHCTBUEM
KOHILIEHTPUPOBAHHOW CEPHON KUCIIOTHI, U3y4YE€HUE XUMHUECKUX CBOICTB pa30aBlIeHHON CepHO
KHUCIIOTHI, TPOBEJCHHE KAaueCTBEHHOHN peakiuy Ha Cylnb(par-uoH W HAOIIONEeHUE MpU3HAKa e€
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOWMCTBaMHU a30Ta, (hochopa M UX COeTUHEHUI
(BO3MOXXHO HCHOJNB30BaHUE BHACOMATEpPHANOB), oOpa3mamMu a30THBIX U (PochopHBIX
yAOOpeHuid, TMoNyuyeHue, CcoOupaHue, paclo3HaBaHWE W HW3YYCHHE CBOICTB aMMHaka,
MIPOBE/ICHUE KAaYECTBEHHBIX PEAKIMNA Ha MOH aMMOHHS U (oc]ar-uoH U M3ydeHUE MPU3HAKOB
UX TPOTEKaHMsI, B3aUMOJICHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO (BOZMOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3yUYE€HHUE MOJCIICH KPUCTAJUIMUECKUX DPEIIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C MPOLECCOM aJCcOpPOLMH PAaCTBOPEHHBIX BELIECTB
AKTUBHPOBAHHBIM YDIEM W yCTPOWCTBOM  IPOTHMBOTa3a, IOJIy4eHHUE, COOMpaHHeE,
pacno3HaBaHWE U U3YYEHUE CBOWCTB YINIEKUCIIOIO rasa, IpOBEJCHUE Kau€CTBEHHBIX PEaKIUil
Ha KapOOHAaT M CUJIMKAT-UOHBI M HM3yYEHHWE NPHU3HAKOB MX IMPOTEKaHUS, O3HAKOMJICHUE C
MPOAYKIMEN CHUIIMKATHOM HPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/1a4 MO TEME
«BaxkHenmme HeMETauIbl U X COCTUHEHUSD.

MeTtaJuibl M X COeIMHEHUS

OOmrast xapakTEepPUCTHKA XWMHUUYECKHUX OJIIEMEHTOB — METAJJIOB HAa OCHOBaHUU HX
nonoxenust B Ilepuoamueckon cucreme xumuuyeckux anemeHtoB /[[. M. MenneneeBa u
ctpoerusi aromoB. CrTpoeHue MeTawioB. Meramauyeckas CBsI3b HM  MeTaUTHYecKas
KPUCTAJUTMYECKAsl pelIE€TKa. DIEKTPOXUMHUUECKUH Al HAPSHKEHUA MeTauioB. Ou3nueckue u
XUMUYECKHe CBOMCTBa MeTayuioB. OOmme cmocoOsl mofydeHus: MmeramuioB. [loHstue o
KOPPO3HH METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUThl MX OT Kopposuu. CruiaBbl (CTaimb, YyTyH,
JTIOPAIIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[lenounble MeTalbl: MonoxeHue B llepuonnueckoil cucTeMe XMMHYECKUX DJIEMEHTOB
. . MenpeneeBa, CTpo€HUE UX aTOMOB, HaXOXKI€HHE B ipupose. Pu3ndeckne U XuMHYECKUE
cBOMcTBa (Ha mpuMmepe Harpuss U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kamus.
[IprMeHeHre MEeTOYHBIX METAIUIOB U UX COCTMHEHUH.

[IlenouyHO3€MENBHBIE METAUIBl MArHWUW W Kalnplui: mosiokeHne B [lepmommueckoit
cucreme xumuueckux anemeHToB [l. M. MenneneeBa, cTpoeHME MX aTOMOB, HaXOXICHUE B
npupone. Pru3nyeckue 1 XMMUYECKHUE CBOMCTBA MarHusl M Kaiblusl. BaxHenme coeTuHeHUs
KaJbIus (OKCUM, THAPOKCU, coir). JKECTKOCTH BOABI M CIIOCOOHI €€ yCTpaHEHUSI.

Amomunnii: nonoxxenne B Ilepuonnueckoit cucreme xumudeckux siemeHtoB JI. M.
MenaeneeBa, CTpOCHUE aToOMa, HAXOXKJICHUE B Npupoje. PU3HYECKUE U XUMUYECKUE CBOMCTBA
amroMuHUs. AMGOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoil cucreme xumuyeckux osnementoB /JI. W.
MeHneneeBa, CTpPOCHHE aToMa, HaXOKJIEHHE B TTpupoie. Pu3NUecKrue U XMMUYECKHUE CBOMCTBA
xkeneza. Oxcunbl, Tuapokcuasl U conu skene3a (II) u sxenesa (III), ux cocras, cBoicTBa U
MOJTyYEHHUE.

XUMHYECKHH IKCIIEPUMEHT:

O3HaKOMJICHHE ¢ O00pas3llaMH METaUIOB U CIUIaBOB, MX (PU3UYECKUMHU CBOMCTBAMU,
W3Y4YCHHUE PEe3YJbTaTOB KOPPO3UHM METAUIOB (BO3MOXKHO HCIOJB30BAHHME BUJIEOMATEPUATIOB),
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OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHAA Kalubllusi M HaTpusi C BOMOW (BO3MOXKHO
HCITOJIb30BaHUE BHJICOMATEPUAIIOB), MCCIICIOBAHNE CBOWCTB XKECTKOU BOJIBI, MPOIIECCA TOPESHUSI
JKese3a B KUCIOpoje (BO3MOXKHO MCIOJB30BAHUE BUEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KaJbIUs, aTFOMUHUS, IIMHKA, *kene3a (1) u xenmesa
(III), menu (II), HaGmromeHue U OMMCaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATpHs,
KaJIus ¥ KaJbIUs (BO3MOXKHO HCIIOIB30BaHUE BUICOMATEPHAIIOB), HCCIICOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJA aFOMHHUS M THAPOKCUJA IIMHKA, PEHICHUE SKCIIEPUMEHTANIbHBIX 3a71a4
1o Teme «BaxkHeuIe MeTalIbl U UX COSIUHCHUS.

XuMus ¥ OKpy:Kaomas cpeaa

BemiectBa 1 Marepualibl B TOBCEIHEBHOM JKU3HM YeloBeKa. be3omacHoe UCnoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. [lepBas momMoInns npu XUMHUYECKUX OXKOrax H
OTpaBJICHUSIX.

XUMHYECKOE  3arpsi3HEHUE  OKpyKawlled  cpeasl  (mpenenbHas — JAOMYyCTUMAs
KOHIIeHTparus BemiecTs, ganee — [1J1K). Ponb XumMuu B peleHn# 3KOJIOTHYECKUX TPOOIIEM.

XHUMHUYEeCKHI IKCTIEPUMEHT:

M3ydeHre o0pa3oB MaTepHUaoB (CTEKIIO, CIUIaBbl METAIIJIOB, MOJIMMEPHBIC MaTepPHAIIbI).

Me:xnpeaMeTHble CBA3H

Peanuzanus MexnpeaMeTHBIX CBSI3€W MPU U3yUYEHUU XUMHH B 9 Kilacce OCYIECTBIIAECTCS
4yepe3 HCIOJb30BaHUE KAaK OOIIUX €CTeCTBCHHO-HAYYHBIX TOHATHW, TaK W TOHSTHH,
ABJISIFOIIUXCSA CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TMOHSTHS: HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHajgu3, CHUHTEe3, Kilaccu(ukanus, NEePUOAUYHOCTb,  HAONIOACHUE,  SKCIICPHUMEHT,
MOJICIPOBAHKUE, HW3MEPEHHUE, MOJeb, SBJICHHE, MApPHUKOBBIA 3(dexT, TexHomorus,
Marepua’bl.

®dusnka: marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIWA, H30TOIIHI,
PaAMOAKTUBHOCTb, MOJIEKYNA, 3JEKTPUYECKHI 3apsii, MNPOBOAHUKH, MOJYIPOBOIHHKH,
TUAJIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperarTHoe COCTOSTHHUE BEIECTBa, Tas,
pacTBOp, PacTBOPUMOCTbH, KpUCTAJUIMYECKas pemérka, CIUaBbl, (U3MYECKHE BEIUYUHBI,
€AMHUIBI U3MEPEHH S, KOCMHYECKOE MTPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunTes, npixanue, 6mocdepa, SKOCHUCTEMa, MUHEpAIbHbBIE YIOOpEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

leorpadusa: armocdepa, ruapochepa, MUHEpATbl, TOPHBIE TMOPOIbI, TOJE3HbIE
MCKOTIa€MBbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3ylbTaThl OCBOEHHUS IMPOrPaMMbI OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X07Ie OOY4EHUSI XMMUHU B €IMHCTBE YU€OHON M BOCHHUTATEILHON IEATEIbHOCTH
B COOTBETCTBHM C TPAJULIUOHHBIMU POCCHICKUMHU COLUUOKYIBTYPHBIMH M JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MIPUHSATHIMUA B OOIIECTBE MpaBUJIAMH U HOPMAaMU NOBEACHUS U
CIIOCOOCTBYIOT MPOI[ECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLUATH3AINH 00yUaIOIIUXCS.

JIMYHOCTHBIE PE3YyNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CUCTEMOMN MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMIl U pacIIUpPEHHUE OMbITa AEATEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOLICHHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIEJINIO, MOHMUMAHUS 3HAYEHUS XMUMHYECKOM HayKd B JKM3HU COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIAJETh AOCTOBEPHOIN MH(OpMaNKEll O MepeIOBBIX JOCTUKEHUSIX U OTKPBITHIX
MHUPOBOI M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 yCTpOMCTBE
MHpa 1 0011eCcTBa;

2) rpa;kIaHCKOT0 BOCITUTAHMSI:

NPEICTABICHUS O COIMAJIbHBIX HOPMAax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOLICHHUH B
KOJUIEKTHBE, KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-
UCCIICIOBATEILCKOM, TBOPYECKOM M APYrHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOW JESATENBHOCTH NPU BBINOJHEHHH Y4YeOHBIX, MO3HABaTEIbHBIX
3a]a4, BHIMOJHEHHH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUH YIEOHBIX MPOEKTOB, CTPEMIICHUS
K B3aUMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIIY B MPOIIECCE ITOM Yy4eOHOM 1eATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBENEHUE M TIOCTYNMKHA CBOMX TOBAapHIIEH C IMO3WIMH HPABCTBEHHBIX M
IPaBOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSA:

MHUpPOBO33pDEHUYECKHE MpPEJACTaBICHUS O BELIECTBE U  XMMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAYKW M COCTAaBJISIFOIINAE OCHOBY JUIS
NOHUMaHMS CYIIHOCTM HAay4yHOM KapTUHBI MHUpPA, TMPEACTaBICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBSI3SIX YeJIOBEKa C MPUPOAHON CPENoif, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HaBaTeNIbHBIE MOTHBBI, HANpABICHHBIE HA TOJTYYCHHE HOBBIX 3HAHWMU O XUMHH,
HEoOXonuMble Uil OObSCHEHMsI HaOMIOAAEMBIX IPOLECCOB M SBJICHUH, IO3HABATEIbHOM,
WHPOPMAITMOHHOW M YHUTATENIbCKOW KYJIBTYpHl, B TOM 4YHCIE€ HaBBIKOB CaMOCTOSTEIHHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEparypod, AOCTYMHBIMH TEXHUYECKUMHU
cpeacTBaMy HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOy4YEeHHIO M MO3HAHHUIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHuUI0, TPOEKTHOM U MCCIIEA0BATENLCKOM IEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HalpaBJIEHHOCTH U YPOBHs 00y4YeHHUs B TajbHEUIIEM;

4) popmupoBaHusi KyJabTYpPbl 310POBbA:

OCO3HAHHE LEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/10pOBBIO,
YCTaHOBKM Ha 3JIOPOBBIN 00pa3 XM3HH, OCO3HAHHWE TIOCIEICTBHH WM HENPHUITHE BPETHBIX
npuBbIueK (ynoTpeOJIeHUs! aJKOroisl, HapKOTUKOB, KYypEHHs), HEOOXOIUMOCTH COOIIONECHUS
npaBui OE30MaCHOCTH TPU OOpAIeHHH ¢ XUMHYECKHMH BEIIeCTBAaMH B OBITY M peaJbHON
KHU3HH,

5) TpynoBOro BOCIUTAHUSA:

MHTEpEC K MPAKTHUECKOMY U3yYEHHIO Npodeccuil 1 Tpyaa pa3IndHOro pojaa, yBaKeHue K
TPYAy U pe3ynbTaraMm TPYIOBOM NEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE TNPUMEHEHHS
OPEAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIH BBIOOp WHAWBUIYAIBHOM TPaeKTOPUU
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NPOJODKEHUST 00pa3oBaHMUA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XUMHH,
00IIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCTEITHONW MPOodeCCUOHATBLHON JACSITEIBHOCTH H
Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aIalTHPOBATHCS B TPOPECCHOHAILHON CPEAe;

6) PK0JIOrHYeCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11eJIeco00pa3HOe OTHOIEHHE K IPUPOIe KaK HCTOYHUKY JKU3HU Ha 3emIie,
OCHOBe €€ CYIIECTBOBaHHUS, IOHUMAHHUE LIEHHOCTH 3[I0pPOBOr0 U 0e30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (H3UYECKOMY M TICHXHYECKOMY 3/I0pOBBIO,
OCO3HAHHME IICHHOCTU COOJIONEHUsS TMpaBuUi 0OE30MacHOro IMoBeleHuss Mpu padbore ¢
BEIIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIIUX 37I0POBBIO U JKU3HU JIIONIEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, IMOJIydaeMble MPH W3YYEHUU XHUMHUH, ISl PelleHUs
3a1a4, CBA3AHHBIX C OKpPY)KAOUIEH IPUPOJHOM CpeloW, i1 IIOBBIILICHHUS YPOBHS
9KOJIOTUYECKON KYJIBTYpbI, OCO3HAaHUS II00ATBHOTO XapakTepa S3KOJIOTHYECKUX MpodiIeM U
nyTeil WX pemeHusl MOCPEICTBOM METOJO0B XHMMHUH, SKOJIOTMYECKOTO MBILIUICHUS, yYMEHHS
PYKOBOZCTBOBAThCSI UM B ITO3HABATEJIbHON, KOMMYHUKAaTUBHOW U COLIMATILHON MTPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX Ppe3ylIbTaToOB BBIACIAIOT 3HAaUMMbIE 11 (HOPMHUPOBAHUSA
MHUPOBO33PEHUS OOIIEHAyYHbIC OHATHUS (3aKOH, TEOPHs, MPUHIIUI, TUIIOTe3a, (PaKT, CUCTEMA,
npolecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIb3YIOTCSA B €CTECTBEHHO-HAYUHBIX YU4EOHbIX
npeaMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHMI U3 3TUX MPEIMETOB (hOPMHUPOBATH IPEACTABICHNE
0 LIEJIOCTHOM HAay4HOH KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE AeHCTBUS (I103HABATEIILHBIE,
KOMMYHUKATUBHBIC, PETYISTHBHBIE), KOTOPhIE 00eCreunBaloT (HOPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOATEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHON AEATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble jioruveckue aeiicTBUsA:

YMEHHUSl MCIHOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUJIEHUST NPU OCBOCHHM 3HAHUM:
PACKpbIBaTbL CMBICII XHUMHYCCKUX MOHATHHU (BI)I)IGJ'ISITI) HNX XApaKTCPHBIC IIPHU3HAKH,
yCTaHABIMBAaTh B3aMMOCBS3b C IPYTUMU MOHSATUSMH), UCIIOIBb30BaTh MOHITUS ATl O0BSICHEHHS
OTHENbHBIX (DAKTOB W SIBJICHHM, BBHIOMpPATb OCHOBAaHUS M KPUTEPUHU IS KIacCUPHUKAIUU
XMMUYECKUX BEIIECTB U XUMHMUECKUX pPEaKlUUld, YCTAHABIMBATh INPUUYMHHO-CIIE/ICTBEHHbIE
CBS3M MEXJIy OOBEKTaMU H3y4YeHHUs, CTPOUTH JIOTMYECKHUE paCCYKIAEHHUS (MHIYKTUBHBIE,
JENYKTUBHBIE, TIO aHAJIOTUH ), JIeNIaTh BHIBOJIBI U 3aKJIFOUEHHUS;

YMEHHE NMPUMEHATH B MpOLEcCe MO3HAHUS MOHITUS (IIPeIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIONb3yeMble B XUMHUHU, MPEOOPa30BHIBATH IIUPOKO
MMPUMCHACMBIC B XUMHUH MOACIIBHBIC MMPEACTABIICHUSA — XUMHYECKUN 3HAK (CI/IMBOJ'I SHCMCHTa),
XxuMudeckas (opMmyna W ypaBHEHHE XHWMHUYECKOW pEaKIMH — TpU PpeUIeHHH Y4eOHO-
IIO3HABAaTCJIbHbBIX 3aaa4, C y‘-IéTOM 9TUX MOACJIBHBIX HpG}ICTaBHeHI/II\/II BBIABIIATE U
XapaKTepH30BaTh CYIIECTBEHHBIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHNYECCKUX peaKum‘/'I, BBIABIIATH O6IIII/IC 3aKOHOMECPHOCTH, IPUYIUHHO-CIICACTBECHHBIC CBA3U U
MPOTUBOPEUHUS B U3y4aE€MbIX MPOLECCAX U SIBJICHUSX.

Ba3zoBble ucciienoBaresibckme AeicTBUS:

YMEHHUE HMCIOJIb30BaTh MOCTABIECHHBIE BONPOCH B KAYECTBE MHCTPYMEHTAa MO3HAHUSA, a
TaK)XX€ B Ka4y€CTBE€ OCHOBBI JJIA (I)OpMI/IpOBaHI/IH THIIOTE3blI IO MPOBEPKE IMPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKJIEHUN;

ano6peTeHI/Ie OIlbITa IO INIAHUPOBAHWIO, OpraHU3allud W MPOBCACHHIO YUYCHHUYCCKHX
HKCIEPUMEHTOB, YMEHHE HAONIONaTh 3a XOIOM IPOIeCcca, CaMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3ynbrar, GopMyaupoBaTh 00OOIICHHS M BBIBOABI IO PE3YAbTaTaM MPOBEAEHHOTO OMBITA,
WCCJICJIOBAHUS, COCTABIISATh OTUET O IPOJCTaHHON padoTe.

Pa6ora ¢ nundopmanmueii:
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yMEHHUE BBIOMpPATh, AHATU3UPOBATH M HHTEPIPETUPOBATh HH(POPMALUIO Pa3THMYHBIX
BUJIOB M ()OPM MPEACTABICHUSA, MOIYy4aeMyl0 M3 Pa3HBIX MCTOYHHKOB (HAyYHO-TOMYIISPHAs
JAUTEepaTypa XUMHUYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcCOOMs, pecypchl IHTepHeTa),
KPUTUYECKH OIIEHUBATH ITPOTHBOPEYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE NMPUMEHSATh Pa3IMuHbIe METO/IBI U 3aIPOCHI P MIOUCKE U 0TOOPE MHPOPMALTUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUIS BBIITOJHEHUS YYEOHBIX M ITO3HABATEIbHBIX
3aja4  ONpEAENEHHOrO THUMA, INPHOOpEeTeHHe OomblTa B OOJACTH  MCHOJIB30BaHUSA
UH()OPMALIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTHH, OBJAJCHUE KYJIBTYpOH  aKTHBHOIO
UCTIOJIb30BaHMsI PA3JIMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTHUMAJBbHYIO
dopmy mpexactaBineHus MH(GOPMALMK W HUIIOCTPUPOBATH pELIaeMble 3a/a4ll HECIIOKHBIMU
CXeMaMH, TarpaMMaMu, IpyrumMu popmamu rpaduku ¥ X KOMOMHALIASMU;

YMEHHE HCIIOJb30BaTh M aHAJIM3MPOBATh B Ipolecce y4yeOHOW M HMCCIeA0BaTENIbCKOM
NEeSTeIbHOCTH HMH(OPMAIMIO O BIMSHUHM TPOMBIIIICHHOCTH, CEJIbCKOTO XO3SiCTBa U
TPAHCIIOPTa Ha COCTOSHUE OKPY)KAIOIIEH IPUPOIHON CPEIBI.

KomMyHuKaTHBHBIE YHUBEpCaJIbHbIe Y4eOHbIE 1eliCTBHA:

YMEHMs 3a/aBaTh BOMNPOCHl (B Xoxe aAuasora W (WIM) JAUCKYCCHM) IO CYILECTBY
o0CyxJ1aeMOi TeMbl, (HOPMYIUPOBaTh CBOM MPEIJIOKEHHUS OTHOCUTEIbHO BBIIIOJIHEHUS
MPEI0KEHHON 3aa4u;

YMEHUSl NPEACTaBIATh IOJIyYEHHbIC pEe3y/JbTaTbl IO3HABATENBHOW JEATEIbHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTAX; JAEIaTh IPE3EHTALUIO PE3YIbTaTOB BHIIIOJHEHUS] XUMUYECKOTO
JKCIepUMeHTa (JJabOpaTOpPHOro OMbITa, J1a0OpaTOpHOW pPabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

yYMEHUs y4eOHOrO COTPYAHMYECTBAa CO CBEPCTHUKAMM B COBMECTHOM MO3HABATEILHOW U
HCCJIEZIOBATENIbCKOM N1€ATEIbHOCT MPH PELICHUHM BO3HMKAIOIIMX IPOOJEM HAa OCHOBE Yy4ETa
OOIIMX HMHTEPECOB M COINIACOBAHUS MO3ULMHA (00CYXIEeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMBbI», KOOPJUHAIMS COBMECTHBIX AEHCTBUM, ONpeeIeHUEe KPUTEPUEB TI0 OLIEHKE KauecTBa
BBINOJIHEHHOH paboThI U ApyTHe).

PerynsiTuBHbIe yHHBepcaibHble y4eOHbIe AeiicTBHA:

YMEHHE CaMOCTOSTEIBHO ONPEEeNATh LEIH AeITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBaTh U TNpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JESITEIbHOCTb, BHIOMpATh
HauOonee HPQPEeKTUBHBIE CHOCOOBI pelieHHs y4yeOHBIX U IO3HABATENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBIATh WM KOPPEKTUPOBATH MPENTIOKEHHBIH alrOpuTM JNEHCTBUN MpHU
BBIMTOJIHEHUH 3aJaHUK C YYETOM TIIONydeHHs] HOBBIX 3HAHUH 00 W3ydaeMbIX OOBEKTax —
BEIIIECTBAX U peaKIUsiX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ynbTara 3asBJICHHOHN ey,
YMEHHUE UCIIOIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, PEJIaraeMble B YCIIOBUH 3a/1aHHH.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3YIbTATOB I0 OCBOCHUIO O00S3aTEIBHOIO COJAEpPXKAHHUSA,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl pabouelt mporpamMMmoil, BBIACHSIOT: OCBOEHHBIE
oOyyaroniMMucs Hay4yHble 3HAHUS, YMEHUS U CHOCOObI JAEWCTBUN, cHelu(pUUecKue it
npeaMeTHOW 00sacTH «XHUMUS», BUIBI JESITEIBHOCTH IO IMOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETallMM, NpeoOpa3oBaHUIO U MPUMEHEHHWIO B pA3IMYHbIX Y4YEOHbIX M HOBBIX
CUTYalUsX.

K xoHiy oOyuenus B 8 KJacce mpeMeTHbIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkatb CHOPMUPOBAHHOCTH Y O0YUArOIIIMXCS YMEHUH:

e  paCKpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX TMOHSITHIA: aTOM, MOJICKYJIa, XUMHUYCCKUI
9JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OIHOPOIHAS M HEOMHOPOJHASA),
BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsi U MOJICKYJIIPHAsE Macca, KOJMUYECTBO BEIECTBA, MOJIb,
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MOJISIpHAsi Macca, MaccoBas J0JII XUMHUYECKOTO 3JIeMEHTa B COCAMHEHHH, MOJIAPHBINH 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb, OJJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHCIEHUS,
XUMHYECKast peakiusi, KiIacCu(puKalys peakliuii: peakiui COSTUHEHNUS, PEaKIIUU Pa3JIOKeHHUS,
peaKkiuu 3aMelieH s, peakuu oOMeHa, 3K30- U SHAOTEPMUYECKUE PEAKIIH, TEIJIOBOM 3P QeKT
peaknuu, SApO aroMa, SJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOWTaNb, paauyc aroma,
XUMHUYECKasl CBSI3b, MOJSIPHAsl U HEMOJsIpHAsl KOBaJCHTHAsS CBsSI3b, HOHHAS CBSI3b, NOH, KATHOH,
AQHUOH, PACTBOP, MaccoBas J10J1s BelllecTBa (IIPOLEHTHAsI KOHIIEHTpaIs) B pacTBOPE;

e  WLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSITHA M MPUMEHATH 3TU
HOHSITHS IIPH ONIMCAHUU BELLIECTB U UX MIPEBPALCHU;

e  HCMOJb30BaTh XHMUYECKYI0 CHMBOJHMKY MJII COCTaBlIeHUS (OpMYNl BEIIECTB U
YpaBHEHUI XMMHUYECKUX PEAKLU;

e  OIpenessaTh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTEIECHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCIUHEHHUSAX, NPUHAMJICKHOCTH BELIECTB K
onpenenéHHOMY KJlaccy coelMHeHu# mo ¢opMmynaM, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAsI U
MOHHAsI) B HEOPIraHUYECKUX COCTUHEHUSX;

e  packpsiBath cMbich [lepuoanueckoro 3akona /. M. MenaeneeBa: 1eMOHCTPUPOBAThH
[OHMMAaHUE NEPUOJUUECKOIN 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX IOJOKECHMUS
B [lepmoanueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHUs, 3aKOHa ABOIaJIpo;

e ONHWCHIBAaTh U XapakTepusoBarb TabmuuHyro ¢opmy Ileproanyeckoit cucTembl
XUMHYECKUX DJIEMEHTOB: Pa3JIM4aTh MOHATHUS «IJIaBHAs moxarpymnmna (A-rpynmna)» u «o0oqHast
noarpymnmna (b-rpynmna)», manpie U OONbIIME MEPUONBI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerorcs B Tadbmune «llepuonuueckast cucrema xuMmuueckux anemenTo Jl. Y. MenneneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj
sqpa, 001Iee YICIIO0 MEKTPOHOB U PACIIPEICTICHNE HX 110 3JICKTPOHHBIM CIIOSIM);

e KJaccUPUIMPOBATh  XMMHYECKHE  DJIEMEHTBhl,  HEOpPraHWYeCKHWe  BEIIECTBa,
XUMHUYECKHE peaklMy (110 YUCIY U COCTaBY YYacTBYIOIIMX B PEAKIIMU BELIECTB, IO TEIJIOBOMY
dbdexry);

e  XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIAaCCOB, MOATBEPKJasi ONMHMCAHUE MPUMEPAMU MOJEKYISPHBIX YPaBHEHUU COOTBETCTBYIOLIUX
XAMHYECKUX PEAKIIHIMA;

e  TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPAIICHUHN B PA3INYHBIX YCIOBHSIX;

e  BBIYMCISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYKO MAacChl BEIECTB,
MacCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTA M0 (OopMyJie COeIMHEHNS, MaCCOBYIO JOJIO BEIIECTBa
B PAcTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHUIO XMMHYECKOM peakLnu;

e  TPUMEHATH OCHOBHBIE ONEPALUU MBICIUTENIBHOMN EATEeIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0O0O0OIIeHHe, CHCTEMaTu3aluio, KiIacCU(UKAIMIO, BBIABICHUE MPUYMHHO--
CIIEICTBEHHBIX CBSI3€M — I M3Y4YEHHs] CBOICTB BEIIECTB U XHUMUYECKHUX peakiui,
€CTeCTBEHHO-HAyYHble METOJbl MO3HAHUS — HAOIIONEHHE, H3MEpPEHHE, MOJIEIMPOBaHHE,
SKCIIEPUMEHT (peajbHbIA U MBICICHHBIN);

e CIIEZIOBaTh TMpaBWJIaM T[IOJIb30BAHUS XUMHUYECKOH TOCYIOM U 1ab0opaTOpHBIM
o0opynoBaHueM, a TakKe IMpaBwiaM oOOpallleHHus C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU [0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHYECKHX OMNBITOB MO TMOJYYECHUIO H
coOMpaHnI0 Ta3000pa3HBIX BEMIECTB (BOIOPOAA U KHCIOPOAA), TPUTOTOBICHUIO PAaCTBOPOB C
ONpeAEIEHHON MaccoBOM J0J€l PacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI [0 PacloO3HaBaHUIO PACTBOPOB MIENIOYEH U KUCIOT C MOMOIIbIO
WHNKATOPOB (JTakMyc, (peHon(TaNenH, METHIOPAHXK U IPyTHE).

K xonmy oOydeHus B 9 kJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakarb C(POPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHHIA:
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e  pPAacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHX MMOHATHUI: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, AHWOH, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
ANIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIECHMS, XMMHUUYECKas peaklus, XUMHUYecKas CBS3b,
TEII0BOH A deKT peakuuu, MOJib, MOJIIPHBIA 00BEM, PacTBOP, AMEKTPOIUTHI, HEIITEKTPOIUTHL,
ANIEKTPOJIUTHYECKAs AUCCOLMALMs, pPEeaKlMM HOHHOTO OOMEHa, KaTajlu3arop, XMUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTUMbIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuy, OKHUCINUTEIb, BOCCTAHOBUTENb, OKHUCIEHHUE U BOCCTAaHOBJIEHHUE, aJJIOTPOINS,
aM(OTEepHOCTb, XUMUYECKas CBA3b (KOBAJCHTHAsI, HOHHAS, METAININYECKas ), KpUCTAJUTMUECKas
pelmérka, KOppo3Hs METauloB, CIUIABbl, CKOPOCTbh XHMHUYECKOM peakluuu, NpeaesbHO
nonyctumast KoHrentpauus [1/IK Beniectsa;

e  WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHA M NPUMEHATH 3TU
MOHATUS MTPU ONMCAHUY BEIIECTB U UX MPEBPALLECHUN;

e  HCIOJB30BaTh XMMHUYECKYIO CHMBOJIMKY J/JISi COCTaBICHHsS (OpPMYNT BEUIECTB U
ypaBHEHUN XMMHUUYECKUX PEAKIU;

e  OIpeneNsaTh BAJEHTHOCTb U CTENEHb OKHUCICHUS XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJaccy
coeuHEHUI 1o popMynaM, BUJ XUMUYECKON CBSI3U (KOBaJICHTHAs, MOHHAs, METAJNINYECKasi) B
HEOPraHMYECKUX COCIUHEHMSIX, 3apsii MOHA MO0 XUMHUYECKOH Qopmyne, XapakTep Cpeasl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAUHEHMM, TUN KPUCTAIUIMUECKOM peIIETKU
KOHKPETHOT'O BEILIECTBA;

e  packpsiBaTh cMbIci [lepuonnueckoro 3akona [l. 1. MeHnneneeBa nu 1€eMOHCTPUPOBATh
€ro MOHMMAaHUE: OINUCHIBATH M XapaKTepu30BaTh TabnuuHyto Gopmy llepuonndeckoit cucteMsl
XUMHYECKUX DJIEMEHTOB: Pa3JInyaTh MOHITUS «IJIaBHAs moarpymnmna (A-rpynmna)» u «no0oqHast
noarpymnmna (b-rpynmna)», manpie U OONbIIKME MEPUONBI, COOTHOCUTH 00O3HAYEHUS, KOTOpPHIE
UMEIOTCS B IMEPUOAMYECKOM Taliulle, C YMUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsf sApa, o0lIee YUCIO AIEKTPOHOB U paclpeeieHue uxX
MO0 DJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB
DJIEMEHTOB M MX COEAMHEHUH B Ipeeiax MallbIX NEPHUONOB M IVIABHBIX MOATPYINII C Y4ETOM
CTPOEHUS UX aTOMOB;

e KJIAacCM(PUUUPOBATh  XUMHUYECKHE  OJIEMEHTBI,  HEOpPraHWYEeCKHE  BEIIEeCTBa,
XUMHUYECKHE peaklMy (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BELECTB, IO TEIJIOBOMY
3 QeKTy, N0 UBMEHEHUIO CTETIEHEH OKUCIIEHUSI XUMHUYECKUX IEMEHTOB);

e  XapakTepu3oBaTh (ONMMCHIBaTh) OOIIME M chenu(pUuyYecKue XHMUYECKHEe CBONCTBA
IIPOCTBIX U CIOXKHBIX BEIECTB, OATBEPKAAs ONIMCAHNE TPUMEPAMU MOJIEKYIISIPHBIX U HOHHBIX
YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIAM;

e  COCTaBIATH YPABHEHUS DIEKTPOJIUTHUECKOM IUCCOLMALMU KHCJIOT, INEJIO4Yed Hu
coJieil, MOJHbIE U COKpALIEHHBIE YPAaBHEHUS peaklUii HOHHOIO OOMEeHa, ypaBHEHHUS peaklui,
MNOATBEPKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM CBA3M MEXIY BELIECTBAMM PAa3JIMYHBIX
KJIaCCOB;

e  pAacKphIBaTh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUUN IOCPEICTBOM
COCTaBIIEHUS AJIEKTPOHHOTO OanaHca ITUX peaKuii;

e  IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTU
MPOTEKAaHUSI XUMUYECKUX MPEBPAILIEHUH B Pa3IMYHbIX YCIOBUSAX;

e  BBIUMCIIATH OTHOCUTEJIBHYKO MOJIEKYJISIDHYIO M MOJISIDHYIO MacChl BEILECTB,
MacCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa M0 (GopMylie COeIMHEHNS, MaCCOBYIO JOJIO BEIleCTBa
B PAcTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOW pEaKILUu;

e colOmofaTh MpaBHJia TOJB30BAaHUS XHUMHUYECKOW TMOCyIol U JabopaTopHBIM
o0opyoBaHMEM, a Takke IMpaBuja oOOpalleHuss ¢ BeIIeCTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU [0 BBIMOJHEHUIO JIAOOPaTOPHBIX XUMHYECKHX ONBITOB IO MOJYYEHHUIO M
CcOOMpaHUIO ra3000pa3HBIX BELIECTB (AMMMAKa U YIJIEKHUCIIOTO ra3a);

e  IPOBOJUTH PEAKLIMH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IN4YHbIX BELIECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOpHUA-, OpOMUA-, HOAUMI-, KapOoHaT-, ¢ocdar-, cCuiIMKar-,
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cynbdar-, TUIPOKCHUI-WUOHBI, KATHOHBI AaMMOHHS M HWOHBI HW3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOLINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

e  IPUMEHATH OCHOBHBIE ONEPALUU MBICIUTEIBHONU NEATEILHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIEHIE, CUCTEMAaTU3aIl1IO, BBISIBICHUE TPUYNHHO-CIIEICTBEHHBIX CBSI3EH — IS
M3Y4YCHUS CBOMCTB BELIECTB M XUMHUECKUX PEAKIIUN, €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS
— HaOroIeHue, U3MEpEHNE, MOJICTUPOBaHHE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBII).

@®opMbI TEKYHIET0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTalluu
JUist OLleHKH Y4eOHBIX JOCTHXKEHUI 00yJaroIMXCsl UCIIOIb3YETCs:
® TEKYIIUH KOHTPOJb B BUAE POBEPOUHBIX pabOT U TECTOB;

® TEMATUYECKUH KOHTPOJIb B BUJIE KOHTPOJBHBIX PadoT;

® HTOTOBBIH KOHTPOJIb B BUJIC KOHTPOJIBHOMH pabOTHI U TECTa.

@®opMbl  KOHTpOJIS:  (DPOHTAIBHBIM ONPOC, HHIAWBHIYyaJdbHas paboTa y JJOCKH,
WHAMBUAyalIbHAs paboTa Mo KapToukaM, auddepeHImpoBaHHas CaMOCTOSTENIbHAsS padoTa,
nudepeHIMpoBaHHas POBEPOYHas pad0Ta, XMMUYECKUN JUKTAHT, TECTOBBI KOHTpPOJIb, B
TOM 9YHCJIE ¢ KOMIBIOTEPHOU TMOJJICPKKOM, YCTHBIC 3a4EThl, MIPAKTUYCCKUE U JTAOOpPATOPHBIE
paboThI, KOHTPOJIBHAsS paboTa.

Ouenka JOCTHKEHHMH IUIAHUPYeMbIX Ppe3yJbTaToB  (OCO0EHHOCTH  OLEHKH
JIMYHOCTHBIX Pe3y/IbTaTOB

B cooTBercTBuM ¢ TpeboBaHuaMu CTaHAapTa JOCTUKEHUE JTUUYHOCTHBIX PE3y/IbTaTOB HE
BBIHOCUTCSI HAa WTOTOBYIO OLIGHKY OOYy4Yalolmuxcsi, a SBISETCS MPEAMETOM OLICHKH
3G(EeKTUBHOCTH  BOCIHUTATEIILHO-00PAa30BaTEIbHON  JCSATCILHOCTH  00pa30BaTEIILHOTO
yupexaenus. llosTomy omeHka STUX pe3yibTaToB 00pa3oBaTeNbHON  1EATEIbHOCTU
OCYIIECTBISIETC B  XOJI€ BHENIHUX HE TEPCOHU(PHUIIMPOBAHHBIX MOHHUTOPHUHTOBBIX
MCCJIETIOBAaHUM Ha OCHOBE IIEHTPATH30BaHHO Pa3pad0TaHHOTO MHCTPYMEHTApHUS.

OCHOBHBIM OOBEKTOM OIIEHKH JIMYHOCTHBIX PE3YyJIbTATOB CIYXHUT C(HOPMUPOBAHHOCTH
YHHUBEPCATbHBIX YUEOHBIX JEHCTBHI, BKIIFOUAEMBIX B CIIEIYIOININE TPU OCHOBHBIE OJIOKa:

1) cdopMHPOBAHHOCTH OCHOB I'PAXkTAHCKON UACHTUYHOCTH JTUYHOCTH;

2) TOTOBHOCTH K MepexoJy K camooOpa3oBaHUIO Ha OCHOBE Y4eOHO-TIO3HABATEIHHOM
MOTHBAIIUH, B TOM YHCJI€ TOTOBHOCTh K BBIOOpPY HAIpaBJICHH MTPO(YHUILHOTO 00pa30oBaHus;

3) chopMHPOBAHHOCTH COLMATBHBIX KOMIETEHIIMMA, BKIIOYasl [EHHOCTHO-CMBICIIOBBIE
YCTAaHOBKM W MOpPAJIbHBIE HOPMBI, OMBIT COLMAIBHBIX M MEXKJIUYHOCTHBIX OTHOIIEHUH,
MIPaBOCO3HAHUE.

Oco0eHHOCTH OLICHKH MeTaNpeAMeTHbIX pe3yJIbTaTOB

dopMHupoBaHUE METANPEIMETHBIX PEe3yIbTaTOB obOecredynBaeTcs 3a CYeT Y4eOHBIX
npeaMeToB. OCHOBHBIM OOBEKTOM OIIEHKH METANPEIMETHBIX PE3yJIbTATOB SBIISIECTCS:

. CIIOCOOHOCTP W TOTOBHOCTH K OCBOCHHMIO CHCTEMATHYECKUX 3HAHHIA,
UX CAaMOCTOSITENIbHOMY MOMOJIHEHHIO, IEPEHOCY U UHTErpaluy;

* CHOCOOHOCTH K COTPYAHUYECTBY U KOMMYHHKAIUH;

* CIOCOOHOCTh K PpEUICHHIO JIMYHOCTHO U COLMANbHO 3HAUYMMBIX MpoOieM u
BOIUIOILEHUIO HAMIEHHBIX PEIIEHUN B IPAKTUKY;

* CHOCOOHOCTH M TOTOBHOCTH K Hcrosib3oBaHuio UKT B nensx oOydyeHus u pa3BUTHUS;

* CHOCOOHOCTH K CAMOOpPTaHU3aAIUH, CAMOPETYIISIUU U pehICKCHH.

O11eHKy JTOCTHKEHHUSI METaNpPeIMETHBIX Pe3yJIbTaTOB IIAHUPYETCS MPOBOIUTH B XOJE
Pa3IUYHBIX MPOLIEYP.

B xome Ttexymien, MpoMeXyTOYHOW OIIEHKH OYIET OIEHWBATHCS ITOCTHXKCHHE TaKHX
KOMMYHHUKATHBHBIX U PETYISTUBHBIX NEHCTBUI, KOTOpHIE TPYAHO WIH HeleIecooOpa3Ho
MPOBEPSATh B XOJI€ CTAHJAPTU3MPOBAHHOW HMTOTOBOM IPOBEPOYHOM pPAOOTHI, HAmpHUMED,
ypOBeHb CHOPMUPOBAHHOCTH HABBIKOB COTPYAHUYECTBA WIIM CAMOOPTaHU3AIINH.
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OpHOl M3 OCHOBHBIX IHPOLEAYpP HTOTOBOW OLIEHKH JIOCTHIKEHUS METalpeIMETHBIX
pe3ybTaTOB SBJSETCA 3alluTa OOYYarOIMMHUCS HWTOIOBOTO HWHAMBUAYAJIBHOIO IIPOEKTA.
WTOroBoil mpoekT mpeacraBiseT co0oil ydeOHBIH NMPOEKT, BHINOIHAEMBIA O0YyYaroUIMMCs B
paMKax OJHOI'O MM HECKOJBKUX YyYEOHBIX MPEIMETOB C LENbI0 MPOAEMOHCTPUPOBATH CBOU
JOCTH)KEHUSI B CAMOCTOSITEIbHOM OCBOCHUU COJICPKaHUs M30paHHBIX 001acTeil 3HaHUI W/win
BUJIOB JIEATEJIIBHOCTH M CHOCOOHOCTh NMPOEKTUPOBATh U OCYHIECTBIATH LEIECO00pa3sHyl U
pe3yIbTaTUBHYIO JESITEIBHOCTh (y4eOHO-ITO3HABATEIbHYIO, KOHCTPYKTOPCKYIO, COIHAIIBHYIO,
XYA0KECTBEHHO-TBOPUECKYIO, HHYIO).

BbimonHenue WHAMBHIYAIbHOTO WTOTOBOTO IPOEKTA O0S3aTENBHO JJIS  KaKIOTrO
00yy4aroIerocsi, €ro HeBbIIIOJIHEHNE PABHOLICHHO MOJIY4YEHUIO HEYJOBICTBOPUTEIbHON OLIEHKU
1o y4eOHOMY IIPEIMETY.

3ammra pPOEKTa OCYLIECTBISIETCS B  IPOLECCE CIEHUAIbHO OpPraHW30BAHHOU
NeSITeIbHOCTH KOMHUCCHU 00pa30BaTENBbHOTO YUPEKICHUS MM Ha IIKOJIBHON KOH(EPEHIUH.
Pe3ynbpTaThl BBINOJHEHUS MPOEKTa OLEHUBAKOTCA IO WTOTaM pPacCMOTPEHHUS KOMHCCHEU
MPEJACTABICHHOTO  MPOAYKTa C€ KpaTKOW  IMOSCHUTEIbHOM  3alMCKOM, MPE3CHTALUU
00y4aromerocss ¥ 0T3bIBa PyKOBOAUTETIS.

OCo0eHHOCTH OLICHKH MPEAMETHBIX Pe3yJibTATOB

OCHOBHBIM OOBEKTOM OIICHKH IUIAHHUPYEMBIX PE3YyJIbTaTOB IO MPEAMETY «XUMHUS»
ABJIIETCS. CLIOCOOHOCTh K PELIECHUI0 y4eOHO-IIO3HABATENbHbBIX U y4YEOHO-IIPAKTUUECKUX 3ajad,
OCHOBaHHBIX Ha M3y4aeMOM y4eOHOM MaTepuase, C HCIOJIb30BaHHEM CIIOCOOOB JIEWCTBUU,
OTBEUAIOLMX COJEP)KAHHI0O y4yeOHOro MmpeaMeTa, B TOM UHCIE METalnpeIMETHBIX
(MO3HABATEIbHBIX, PETYISITUBHBIX, KOMMYHUKATUBHBIX) IEHCTBUH.

HopMbl onleHKH 3HaHMI, yMEeHUI, HABBIKOB y4alIUXcs M0 XUMUM

Pesynbratel oOyueHuss oneHMBaIOTCS MO nATHOAIbHOW cucteme. Ilpu  onenke
YUHUTBIBAKOTCS CIEAYIOIINE KaUeCTBEHHBIE T0KA3aTEIN OTBETOB:

—TIIyOrHa (COOTBETCTBUE M3YyUEHHBIM TEOPETHICCKUM OOOOIICHUSIM);

—OCO3HAaHHOCTh  (COOTBETCTBHE TpeOyeMbIM B TMpOrpaMMe yMEHHUIM

MIPUMEHSTh TTOJIYYCHHYIO HH(POPMAIIHIO);

—IOJIHOTA (COOTBETCTBHE 00BEMY NMPOrpaMMbl U HH(POpMAIINK yUeOHUKA).

[Ipn oueHKE yUUTHIBAIOTCS YHUCIO U XapakTep OMIMOOK (CYIIECTBEHHbIE WM
HECYILIECTBEHHBIE).

Cy1iecTBeHHbBIE OMIMOKHU CBSI3aHBI C HEIOCTATOUYHOM TITyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMmep, YYEHUK HENpPaBWIBHO YKa3all OCHOBHBIE TMPU3HAKU TOHITHHA, SBICHUM,
XapaKTepHbIE CBOWCTBA BEILECTB, CHOPMYIHPOBAI 3aKOH, IPABUJIO U TMp. WIH YUYEHUK HE CMOT
MPUMEHUTh TEOPETUYECKUE 3HAHUS JJI1 OOBSICHEHUS U MpeICcKa3aHus SIBICHUHN, YCTAHOBICHHUS
MPUYHHHO- CJIEJICTBEHHBIX CBSI3€H, CpPAaBHEHUS U KJIacCU(DUKAIIUU SIBJIICHUH U T.I1.).

HecymecTBeHHbIe OMMOKHU OMPEENAIOTCS HETOMIHOTOW OTBEeTa (HAampuMmep, YIyleHHe
W3 BUIY KaKOTO-JIMOO0 HexapakTepHOro ¢akTa MpU OMHWCAHWM BeEIIecTBa, mporecca). K Hum
MO>KHO OTHECTU OIOBOPKHU, OMUCKH, TONYILIEHHbIE [T0 HEBHUMATEJIBHOCTU (HaIpuUMep, Ha J1Ba U
OoJiee ypaBHEHHUI peakIuii B MMOJITHOM MOHHOM BHJE JIONYIIIEHA OfHA OIMMHWOKa B 0003HAYCHUH
3apsiia MOHa).

Pesynbrartel 00y4deHUsT MPOBEPSIOTCS B TMPOIECCE YCTHBIX M MHUCHMEHHBIX OTBETOB
YUYaIIUXCs, @ TAKXKE MPU BBIMOJIHEHUN UMU XUMUYECKOTO IKCIIEPUMEHTA.

Ouenka ycTHoro orsera. Ormerka «5»:

* OTBET MOJIHBIA U IPaBUJIbHBIN HA OCHOBAHUU U3YUYEHHBIX TEOPHIl;

* MaTepHaj U3JI0XKEH B ONPEIETICHHON JIOTMUECKOH 1MOCIe10BaTeIbHOCTH, JTUTEPATyPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIN.

OTmerka «4»:

* OTBET MOJIHBIN W MPaBUJIbHBIA HA OCHOBAaHUHU U3YYEHHBIX TEOPUI;

* MaTepuajg M3J0KEH B OINPEJCICHHOW JOTMYECKON MOCIEAOBATEIbHOCTH, MPH 3TOM
JIOTIYILIEHbI J[BE-TPU HECYIIECTBEHHbIE OIIMOKHW, HCIPABJICHHbIE MO TPEOOBAaHHUIO YUHUTEJIS.
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OTMeTKa3»:
* OTBET TOJIHBIN, HO TIPH 3TOM JIOMYIIEHA CYIIECTBEHHAs OITMOKA WJIM OTBET HETOJHBIH,
HECBSI3HBIH.

OtmeTka «2»:

* [IPU OTBETE OOHAPYKEHO HEMOHMMAHUE YYAITUMUCS OCHOBHOTO COACPKAHUS y4eOHOTO
MaTepHuasia WM JIOMYIIESHbI CYIIECTBEHHBIC OITMOKH, KOTOPhIE YUalTUHCs HE MOKET UCIIPABHUTh
MIPU HABOASIIMX BOIIPOCAX YUUTEIIS.

OT1meTKa «1»: OTCYTCTBUE OTBETA.

OneHka 3KCIepUMEeHTAIbHBIX YMEHHUI
OreHka CTaBUTCSA HAa OCHOBAaHMH HAOIOACHHUS 32 YUALTUMHCS U TUCbMEHHOTO OTYeTa 32

pabory.

OtmeTka «5»:

* paboTa BBINMOJHEHA IOJHOCTHIO, MPABUJILHO; CICIAHBI NPABUIbHBIC HAOIIOJICHUS U
BBIBO/IBI;

* OKCIIEPUMEHT OCYIIECTBJICH IO IUIaHy C y4E€TOM TEXHHKH O€30MacHOCTH W MpPaBHI
paboTHI ¢ BelecTBaMH U 000PYI0BaHUEM;

* IPOSIBJIEHBI OPTaHU3AI[IOHHO-TPYJOBbIE YMEHUs (MOAJIEPKUBACTCS YUCTOTAa paboyero
MeCTa U MOPSIOK Ha CTOJIC, IKOHOMHO HCIIOJIb3YIOTCSI PEAKTUBHI).

OtMeTKAa «4»:

* paboTa BBINMOJHEHA MPABUIBHO, CACIAHBI NMPABUJIbHBIC HAOIIOJACHUS U BBIBOJIBI, TIPH
9TOM 3KCIEPUMEHT IPOBEJCH HE TMOJHOCTHIO WM JIOMYIICHBI HECYIICCTBCHHBIC OINMMOKU B
paboTe ¢ BeliecTBaMu U 000PYJOBAHUEM.

OtMeTKa «3»

* paboTa BBHINIOJHEHA TMPABWJIBHO HE MCEHEE UYeM HAIMOJOBUHY WIH JOIYIICHA
CYyIIIECTBEHHasl OmMOKa B XOJAE OSKCIIEPUMEHTa, B 00BACHEHUHU, B O(DOpMIECHUH pabOThHI, B
COOJIIOICHUH TIPaBUJI TEXHUKH O€30MacHOCTH MpU padOTe ¢ BEIIECTBAMU U O0OpPYIOBAHHEM,
KOTOpasi UCTIPABISETCS MO TPEOOBAHUIO YUUTETIS.

OTMeTKAa «2»:

* TomylIeHbl 1Be (M ©OoJee) CyIIeCTBEHHbIE OIMMOKM B XOJ€ OJKCIIEPUMEHTa, B
00BsicHEeHUH, B OPOpPMIIEHUU PadOThI, B COOJIIOJICHUU TPABUI TEXHUKH OE30MacHOCTH IMPHU
paboTe ¢ BemecTBaMu M 000PYJOBaHHEM, KOTOPBIC yYUAIHICS HE MOXKET MCIPABUTH JaXKe TI0
TpeOOBAHUIO YUUTEIS.

Otmetka «1»:

* paboTa HE BBHITIOJTHEHA, Y YYAIETOCs OTCYTCTBYIOT IKCIIEPUMECHTATBHBIC YMCHHS.

Ouenka ymeHH#i pemiaTh dIKCIepUMeHTAIBHBIE 3a1a4ul OTMeTKa «5»:

* [IJIaH PEIICHUS COCTABIICH MPABHIIBHO;

* IPaBWJIBHO OCYIIIECTBJICH MOAOOP XMMHUYECKHX PEaKTUBOB U 000PYIOBAHUS;

* IaHO TIOJIHOE OOBSICHEHHUE U CAENAHbI BHIBOIBI.

OtMmeTKka «4»

* [IJIaH PEIICHUS COCTABIICH TPABHIILHO;

* IPABWJIBHO OCYIIECTBJICH MTOJA00p XUMHUYECKUX PEAKTUBOB M 00OPYIOBAHUS, TIPU ITOM
JOTIYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMUOOK B OOBSICHEHUH U BBIBOJAX.

OtmeTka «3»:

* IIJIaH PEIICHUS COCTABJICH MPABHIILHO;

* IPAaBWJIBHO OCYIIECTBIICH IMOAOOp XUMHUYECKHMX PEaKTUBOB W OOOPYJIOBAaHHS, HO
JIOTIYIIIeHA CYIECTBEHHAs OITNOKa B OOBSICHEHUU U BBIBOJIAX.

OtMmeTKka «2»:

* TOTMyIIEHbl JBe (M OoJiee) OIMMMOKM B TUIAHE PEIICHUS, B TOI00pEe XHUMHYECKUX
PEaKTUBOB M 000pYIOBaHMS, B OOBbSICHEHHH U BHIBOJIAX.

OT1meTka «1»: 3a/1a4a HE pelIeHa.

16



OuneHka ymeHusi pemiaTh pacueTHble 3a1a4u OTMerka «5»:

* B JIOTHYECKOM PACCy>KICHUHU U PEIICHUH HET OLIMOOK, 3ajjauya petieHa parioHaIbHbIM
crocoOom.

OTmeTka «4»:

®* B JIOTUYCCKOM PACCYXJICHHU M B PCIICHHU HET CYLICCTBCHHBIX OH_II/I6OK, HO 3aJa4da
pellleHa HepalMoHaJbHBIM CIOCOOOM WM JOMYHIEHO He Oojiee JBYX HECYIIECTBEHHBIX
OIIHOOK.

Otmetka «3»:

*B JIOTHYECKOM pPACCY)KJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOIyCKaeTcs
CYIIIECTBEHHAs OMMOKAa B MATEMAaTUIECKUX pacueTax.

OtmeTKka «2»:

* UIMCIOTCS CYIIECTBEHHBIC OITMOKHY B IOTHYECKOM PACCYXKJIECHUU U B PEIICHHUH.

O1MmeTka «1»: OTCYTCTBUE OTBETA HA 3alaHUE.

OueHka NMCbMEHHBIX KOHTPOJILHBIX padoT

OtMmeTKa «5»:

* OTBET IMOJHBIA M TPABUIBHBINA, HA OCHOBE M3yYEHHBIX TCOPHH, IPH 3TOM BO3MOXKHA
HECYIIECTBEHHAasl OIInOKa.

OtMeTKa «4»:

* OTBET HETIOJIHBIN WK JOMYIIEHO He O0iee IBYX HECYHIECTBEHHBIX OITHOOK.

OtMeTKa «3»:

* paboTa BBHINIOJHEHAa HAa MEHEE YeM HAIOJOBHHY, MAOMYIIEHA OJHAa CYIIECTBEHHAs
OIMOKa U MPHU ITOM JIBE-TPH HECYIIIECTBEHHBIC.

OTMeTKAa «2»:

e paboTa BBINIOJHEHA MCHBIIE YEM HAIOJOBUHY WJIH COJCPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

OtMmertka «1»: paboTa He BBINOIHEHA.

[Ipu orieHKe BBHIMOTHEHHS] MTUCHMEHHOW KOHTPOJIBHOW PabOThl HEOOXOIUMO yYUTHIBATH
TpeOOBaHUS €IMHOTO OpPOrpaPprUUEecKoro pexuma.

OTMeTKa 3a WTOTOBYIO KOHTPOIBHYIO DPAa0OTYy KOPPEKTHPYET MpEIIIeCTBYIONINE MpU
BBICTABIICHUU OTMETKH 33 YETBEPTh, MOJTYTOIUE, TOI.

Ouenka ymeHuil NPOBOAUTH HAOIIOACHUS

Y4auTens T0JDKEH YIUTHIBATS:

- TPaBWJIBLHOCTbH MPOBEICHUS HAOTIOCHH 110 3aJaHHIO;

- YMEHHE BBIJCNATH CYIIECTBEHHbIE IPU3HAKH Y HA0II0JaeMoro oobreKTa(mpoiiecca);

- JOTUYHOCTh M HAyYHYIO TPAMOTHOCTb B O(OPMIICHUU PE3YyIbTATOB HAOMIOICHUI U B
BBIBOJIAX.

OtmeTKka «5»:

- TIPABWILHO I10 33J[aHUI0 YIUTENIS TIPOBEACHO HAOIIOICHUE,

- BBIJICJICHBI CYIIECTBEHHBIE MIPU3HAKHK y HAOI0jaeMoro o0bekTa(mpolecca);

- JIOTHYHO, HAyYHO, TPaMOTHO O()OPMIICHBI Pe3yJIbTAThl HAOIFOICHUN U BBIBO/IHI.

OtmeTka «4»:

- TIPABWILHO I10 33J[aHUI0 YIUTENIS TIPOBEACHO HAOIIOICHUE,

- TpH BBIJCICHUU CYHIECTBEHHBIX MPU3HAKOB Yy HabII0gaeMoro oowekTa (mporecca)
HA3BaHBI BTOPOCTEIICHHBIC;

- JomyiieHa HeOpeKHOCTh B 0(hopMIICHUU HAOTIOACHH U BHIBOJIOB.

OtMeTKAa «3»:

- JIOMYIIEHbI HETOYHOCTH M 1-2 OmMOKM B MPOBEJACHUHM HAOIIOJEHUI MO 3alaHUI0
YUUTEIS;

- TIpU BBIJCICHUM CYIIECTBEHHBIX NMPHU3HAKOB y HaOII0JaeMoro oobekTa (mporecca)
BBIJICJICHBI JIMIIIb HEKOTOPHIC,

- nomyieHs! omnoOku (1-2) B ohopmiieHun HaOIIOICHUN U BHIBOJIOB.
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OTmeTka «2»:

- pomymieHbl omuoOKu (3-4) B IpoBeIeHUH HAOIOICHUH 10 3aJJaHUI0 YUUTEIIS,

- HEMPaBWJIBHO BBIJICJICHBI IPU3HAKK Ha0II01aeMOro 00beKTa(Iporiecca);

- pomymieHbl ook (3-4) B opopMiIeHNN HAOIIOCHUH U BBIBOJIOB.

OTrmerka «1»:

- HE BJIAJICET YMEHHUEM MMPOBOIUTH HAOIIOICHHE.

OueHka yMeHH ¢ TECTOBBIMH 32 JAHUSIMU:

«5» - 100-90 % 3amanus; «4» - 89- 70 % 3amanus; «3» - 69-50% 3amganus, «2» - 49-20%
3aJIaHuUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaunmenoBanmue
Ne KouunyecTBo 4yacoB | KoHTpoIbHBIE PA0OTHI IIpakTuyeckue
pa3ziesioB
1. IlepBoHauanbHbIC 20 1 2
XUMHYECKHUE MTOHSITHS
2. Baxueitmue 30 2 3
[peACTaBUTEIN
HEOPraHUYeCKUX
BEIICCTB
3. [lepuoauueckuii 3aKoH U 15 1 0
[leprognueckas cucrema
XUMHUYECKUX DJIEMEHTOB
JI. W. Menneneesa.
CtpoeHue aToMa
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO| 68 4 5
YACOB I10 ITPOTPAMME
9 KJIIACC
HaumenoBanmue
No KonnyectBo yacoB [KonrpoibHbie padorsilIpakTnueckne
pa3ziesioB
1. BeniecTBo 1 XuMHYECKHE 17 2 1
[peaKIu
2. HemeTamnst u 104 25 1 4
COCIUHECHHUS
3. Meraibl u uXx 20 1 2
COCIMHEHUS
Pe3epBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHHUE

BocnuraTtejbHasi eSTEJLHOCTh YYUTEJIs HAa YPOKax IO MpeAMeTy XHMHA
NMpeAInoJaraer cjieayouiee):

* YCTAaHOBJICHHE JOBEPUTEIHHBIX OTHONICHHA MEXIYy YYHTEIEM M ero y4eHUKaMH,
CHOCOOCTBYIOUIMX TO3UTUBHOMY BOCIPHUSATHIO YYallUMHUCSA TpeOOBaHUNH U MPOChO ydHTEs,
MIPUBJICYCHUIO UX BHUMAHHS K OOCYXKIaeMON Ha ypoke (3aHSATHH) MH()OpPMALUU, aKTUBU3AIMHA UX
M03HABATEIbHOM I€ATEeIbHOCTH;

* MmoOyXJeHHE YYEHHKOB COOJIONaTh Ha YpOKe (3aHATHH) OOLIETPUHSATHIE HOPMBI
MOBEJICHUs, TMpaBWJia OOIICHUS CO CTapIIMMH (YYUTEISIMHU) U CBEPCTHUKAMH (yUECHUKAMH),
MIPUHIIMITEI YI9eOHOU TUCIUTUTMHBI B CAaMOOPTaHU3AIIHH;

* MpHUBJICUCHUE BHUMAHMUS YUYEHUKOB K IIEHHOCTHOMY acCIEKTy H3Yy4aeMbIX Ha YpOKax
(3aHATUAX) SBJICHUH, OpraHM3alus MX pabOTHl ¢ MOJIy4aeMOW Ha YpOKe (3aHATHH) COLUAIBHO
3HaYuMOM uHopMalueil — HHULIMUPOBAHUE €€ OOCYXKICHHS, BbICKA3bIBAaHUS YYalIUMUCS CBOETO
MHEHHS T10 €€ TMOBOJTy, BBIPAOOTKH CBOETO K HEH OTHOIIICHUS,

* HUCIIOJIb30BAHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEpKaHusl yueOHOro mpeaMeTa uepes
JEMOHCTPAIMIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEICHHSI, IPOSBICHUS
YeNOBEKOIIOOUS U A00pOCepACUHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB Ji UTECHHUS,
3a/1a4 JAJig perieHus1, IpoOJIeMHBIX CUTYAIMi I 00CYKACHUS B KJIacce;

* IPUMEHEHHNE Ha YPOKE (3aHATHH ) MHTEPAKTUBHBIX (OPM pabOThI yUALTUXCS:

- HMHTEJUICKTYQJIBHBIX UTP, CTUMYJIUPYIONUX MO3HABATCIBHYI0 MOTHUBAIUIO YUYCHHKOB;
IUJIaKTUYECKOTO TeaTpa, TJe IIOJyYeHHbIe Ha YpOKe (3aHSATHH) 3HaHUS OOBITPHIBAIOTCA B
TeaTPaTbHBIX TTOCTAHOBKAX;

- JHUCKYCCHUW, KOTOpbIE [al0T Yy4allUMCS BO3MOXXHOCTh TPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JTHAJIOTa;

- TPYIIOBOM paboThl WM pabOThl B Mapax, KOTOpbIE ydaT OOYyYaroIIMXCS KOMaHIHON
paboTe U B3aMMOACHUCTBUIO C JPYTUMH JETHMU;

* BKIIIOUEHHE B YPOK (B 3aHATHE) UTPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOJAJEP>KATh
MOTHBAIIMIO JeTeH K TMOJYYCHHIO 3HAHWW, HAJTOKUBAHUIO TIO3UTHBHBIX MEKIUIHOCTHBIX
OTHOIICHUH B KJacce, MOMOTAl0T YCTAaHOBJICHUIO MOOPOXKeNaTeabHOU aTMOochepsl BO BpeMs ypoka
(3aHsATHA);

* VHUIMUPOBAHME U TIOJJIEPKKA HCCIEIOBATEIBCKON NEATEeIbHOCTH OO0yYarommxcs B
paMKax peaqu3aiuyd HMH WHIUBHIYATbHBIX W TPYIIIOBBIX HCCIIEIOBATEIILCKUX MPOCKTOB, YTO JacCT
IIKOJIbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETHUEeCKON
pOoOJIeMbI, HAaBBIK TCHEPUPOBAHUS M O(OPMIICHUS COOCTBEHHBIX HJICH, HABBIK yBAKUTEIHHOTO
OTHOIICHUS K YYXKUM WuAesM, OQOPMIICHHBIM B paloTax Jpyrux HCclIeA0BaTeNe, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayJUTOPHEH, apryMEHTHPOBAHMS M OTCTaWBAaHUS CBOCH TOYKHU
3pEHMSL.

OcymecTBisieTcs yepes:

Ha pecuonanvHom, MyHRUYUNATILHOM U 6CEPOCCUTICKOM YPOBHE:

eyyacTHE B MPEJAMETHBIX OJIMMITMAAaX (OYHBIX W 3a0YHBIX), IMPEJAMETHBIX KOHKypcax,
HAyYHO-TTPAKTUICCKUX KOH(EPECHIIUSIX, COPCBHOBAHHUSIX.

Ha ypoene kopnyca:

e CIIeTIAIbHO pa3pabOTaHHBIC 3aHATHUS — COOBITHHHBIE YPOKH, MTOCBSIIIEHHBIE HCTOPUYECKAM JJaTaM
U COOBITHSAM, OHJIAHH-IKCKYPCHH KOTOpBIE, PACHIMPSIOT 00pa3oBaTebHOE MPOCTPAHCTBO MpPEIMETa,
BOCIIUTHIBAIOT YBAXKEHHWE K HCTOPHUECKUM JIMYHOCTSAM, JIOASM HayKu, JTIO0OBH K MPEKpPacHOMY, K
MPUPOJIE, K POAHOMY Kparo;

®3HAKOMCTBO C PAa3JIMYHBIMU JIOCTIDKEHUSMU HAyKH M TEXHHUKH, OOCYXKIEHHE SKOJIOTHYECKHX
npoOIeM, UCCIIEIOBAaHHS U BHECEHUE MPEIJIOKESHUH 10 MEPOYCTPOHCTBY;

e MpoBeleHUE YUEOHBIX (OMMMITHAIBI, 3aHUMATEIbHBIE YPOKU U MSATUMUHYTKH, YPOK - JIEIOBast
urpa, ypoK — myTelecTBUE, YPOK MacTep-KIacc, ypOK-UCCIEIOBaHNE U Jp.) U Y4eOHO-pa3BIeKaTeIbHbIX,
CIIOPTUBHBIX MeponpusaTuii  (KoHkKypc-urpa «lIpeameTHbIii KpoccBopa», TypHUp «CBOSI HTrpay,
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BUKTOPHHBI, IUTEPATYPHAsI KOMIIO3UIINSL, KOHKYPC ra3eT U pUCYHKOB, SKCKYPCHSI U Ip.);

aruranys IMKOJIBHBIX CTCHOOB,

UCIONIb30BaHUE BU3YaJBHBIX 00pa3oB

BUJICOPOJIUKHU IO TEMaM YPOKa);

(IpeIMeTHO-ACTETUIECKOM CpEe/bl, HaIJIsIIHAs

HpeHMeTHOﬁ HalpaBJICHHOCTH, COBMCCTHO IIPOU3BOANMBIC

® yyacTHE MeNaroroB-mpeaMeTHukoB B CoBeTe Mpo(UIaKTHKE MO BOIPOCAM HEYCIIEBAIOIINX

06yqa10mnxc;1 C 1IICIbI0 COBMECTHOIO COCTaBJICHHS INIAaHA JHUKBUAAIMH aKaJeMHYECKOI
3a10JDKCHHOCTH I10 IPpEAMETaM;

8 KJIACC

® YJaCTHC ICAAroroB-ip€aAMCTHUKOB B POAUTCIILCKUX C06paHI/ISIX y‘IC6HBIX OTI[GJIGHI/Iﬁ.

daexkTpoHHble(U(poBbHIe)0Opa3oBaTeIbHbIE

No Tema ypoka pecypebi

1 [Ipenmer xumuu. Ponp xumuu B xkusHubu6bnnorexa L{OK https://m.edsoo.ru/ff0d210c
venoBeka. Tena u BemecTBa

2 [lonsitue o meTonax no3Hanus B xumun  |bubnuoreka L{OK https://m.edsoo.ru/ff0d227e

3 [Ipaktnueckas pabora Ne 1 «lIpaBmmabubnuorexa [IOK https://m.edsoo.ru/ff0d23dc
paboTel B J1aboparopuu U TPUEMB]
oOparnieHus c 1a00paTOPHBIM
000pyIOBAaHUEM

4 Uucteie BemectBa u cMmecH. CrnocoObibubmmoreka [IOK https:/m.edsoo.ru/ff0d26ca
pa3aeneHus cMecen

S [TpakTuueckas pabora Ne 2 «Paznenenuelbubnuorexa LIOK https://m.edsoo.ru/ff0d28c8
cMmecel (Ha mpuMepe OUYMCTKU NTOBApEHHOM]
COTIN)»

6 ATOMBI 1 MOJIEKYJIBI bubnuoreka L{OK https://m.edsoo.ru/ff0d2a6c

7 Xumudeckue 3nmeMeHTsl. 3Haku (cuMBoJbl)bubnuoreka [IOK https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX 3JIEMEHTOB

8 [IpocTble U CIIOXKHBIE BELIECTBA bu6muoreka LIOK https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bu6nuoreka LIOK https://m.edsoo.ru/ff0d2d50

10 3akoH mocTosiHCTBA coctaBa BemecTB.bubmuoreka [OK https:/m.edsoo.ru/ffO0d2eae
Xumnueckass  ¢opmyna.  BaieHTHOCTb
ATOMOB XMMHUYECKUX JIEMEHTOB

11 OTHOCHTENBHAS aTOMHas macca.bubnunoreka LIOK https://m.edsoo.ru/ff0d323c
OTHOCHTENbHASI MOJIEKYJISIPHASI Macca

12 MaccoBast nonst xumudeckoro 3neMeHTa Bbuonuoteka [IOK https://m.edsoo.ru/ff0d350c
COETMHEHUU

13 KonnyectBo BeniectBa. Monb. MomsipHasbu6nnoreka LIOK https://m.edsoo.ru/ff0d5230
Macca

14 @dusznueckue u xumudeckue sBieHus.budmmnoreka LIOK https://m.edsoo.ru/ff0d37fa
XuMuyecKasi peakius

15 [Mpusnaku wu  ycnoBus  mnportekanusbubiuoreka LIOK https://m.edsoo.ru/ff0d3al6
XMMHYECKUX PEAKIUN

16 3akoH coxpaHeHus Macchl  BemiecTB.bubnuoreka LIOK https://m.edsoo.ru/ff0d3b88
XHMMHYECKUE YPAaBHEHHUSI

17 Brruucnenus KOJINYECTRBA, Maccoibuommoreka [{OK https://m.edsoo.ru/ff0d5708

BCIICCTBA IO YPABHCHHUAM XHUMHNYCCKUX
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[peaKkuuii

18

Kinaccudukamuss XUMHUECKHX — peaKIui]
(coenuHeHuUst, Pa3IO0XKEHUS, 3aMEILICHUS,
oOMeHa)

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

19

M. B. JlomoHOCOB —  y4€HBIN-
SHITUKJIONEIUCT. O0001menue u
cucTeMaTu3alus 3HaHu!

bubnmroreka [{IOK https://m.edsoo.ru/ff0d40c4

20

KonTpoabHass padora Nel mo Teme
«BenecTBa U XUMHYECKHE PeaKIHN»

bubnuoreka LIOK https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cmech raso. CocrtaB BO3ayxa.
Kucnopox — 21eMeHT U 1IpOCTOE
BerecTso. O30H

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

22

dusuueckue W XUMHUYECKUE CBOMCTBA
KHCJI0pO/ia (peakiuun OKHCJICHHS,
ropenue). [lonstue 06 okcumax

bubnmnoreka [{OK https://m.edsoo.ru/ff0d4614

23

CrocoObl ~ TOJyYEHHUS  KUCIOpojaa B
nmaboparopun u MIPOMBINIIICHHOCTH.
[TpuMeHeHre KUCI0poaa

bu6nuoreka LIOK https://m.edsoo.ru/ff0d497a

24

TermoBoit 3hPEeKT XUMUIECKON peakIuy,
[OHATUE O TEPMOXMMHYECKOM YPAaBHEHUH,
PK30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX

bubnuotexa L{OK https://m.edsoo.ru/ff0d4790

25

TormmmBo (HedTh, Yroap U  METaH).
3arps3HEHHME BO3/AyXa, CHOCOOBI  €ro
[IpeI0TBPALCHUS

bubnuoteka L{OK https://m.edsoo.ru/ffO0d4c4a

26

[IpakTuueckas padora Ne 3 mo Teme
«[lonyyenne u coOupaHHe KHUCIOPOJA,
M3y4EHUE €ro CBOMCTB»

bu6nuoreka LIOK https://m.edsoo.ru/ff0d4ae?2

27

Bomopon — 2meMEeHT M IPOCTOE]
BeniecTBo. HaxoxneHue B npupone

bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0

28

duznyecke M XUMHUYECKHUE CBOICTBA
Bonopona. [Ipumenenue Bogopozaa

bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0

29

TloHATHE O KHUCIIOTAX U COJISIX

bubnuoteka L{OK https://m.edsoo.ru/ff0d50d2

30

CrocoObl
nmabopaTtopuu

MMOJIYYCHHUA BOAOpOaa B

bu6nuoreka LIOK https://m.edsoo.ru/ff0d4dd0

31

[IpakTnyeckas pabora Ne 4 mo Teme
«[lomyuenne wu coOupaHue BOJOPOAA,
M3Y4YEHHUE €r0 CBOMCTBY

bu6nuoreka LIOK https://m.edsoo.ru/ff0d4£42

32

MossipabIii 00bEM Ta30B. 3aK0OH ABOTAIPO

bubnuoteka [{OK https://m.edsoo.ru/ff0d542e

33

Brraucnenus 00BEMa, KOJIMYECTBA|
BEIIeCTBA Ta3a TII0 €ro H3BECTHOMY]
KOJIMUYECTBY BEIIECTBA WIIH 00BEMY

bubnuoteka L{OK https://m.edsoo.ru/ff0d55a0

34

Brraucienus 00BEMOB rasoB o
YPAaBHEHUIO pPEaKIMd HAa OCHOBE 3aKOHA|
00BbEMHBIX OTHOLLIEHUI I'a30B

bu6nuoreka LIOK https://m.edsoo.ru/ff0d5708

35

du3nyeckue W XUMHYECKHE CBOMCTBA|
BOJIBI

bu6nuoreka LIOK https://m.edsoo.ru/ff0d587a

36

CocraB OCHOBaHHUH. Ilousarue 00

WHINKATOpax

bubnuoreka LIOK https://m.edsoo.ru/ff0d59e2

37

Bona kak pactBopuTtesb. HacbleHHbIE U
HEHACHIIIEHHBIE ~ PacTBOpBL.  MaccoBas

bu6nmoreka LIOK https://m.edsoo.ru/ff0d5b40

110J1s BEILIECTBA B pacCTBOPE
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38

[Ipaktnueckass pabora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpPOB v
onpeaeIEHHOM MacCOBOH oJIer
[pacTBOPEHHOT'O BEIIECTBAY

bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba

39

KonTpoabHass paGora Ne2 mo Teme
«Kucsaopoa. Bonopoa. Boga»

bubnuoteka [{OK https://m.edsoo.ru/ff0d6342

40

OKCHIBL: COCTaB, Kiaccudukanmys,
HOMEHKJIaTypa

bubnuoteka [{OK https://m.edsoo.ru/ff0d664e

41

[lonyyeHue W XUMHUYECKHE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCUIIOB

bubmuoteka [{OK https://m.edsoo.ru/ff0d664e

42

OcHoBaHUS: Kjaccupukanus,

HOMEHKJIaTypa

COCTaB,

bubnmnoreka [{IOK https://m.edsoo.ru/ff0d67ca

43

[lonyyeHne W XUMHYECKHME CBOWCTBA|

OCHOBaHUU

bubnuoteka L{OK https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: COCTaB,
HOMEHKJIaTypa

Kiaccudukanus,

bu6nuoreka LIOK https://m.edsoo.ru/ffOdfee2

45

[lonyyenue wu CBOWCTBA

KHCJIOT

XUMHNYCCKHEC

bu6nuoreka LIOK https://m.edsoo.ru/ffOdfee2

46

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
MOJIYYCHUs, XHMUYCCKUE CBOWCTBA

bu6muoreka LIOK https://m.edsoo.ru/00ad9474

A7

[Ipaktuueckas pabora Ne 6. Pemienue
DKCIICPUMEHTAIBHBIX ~ 3a/lad [0  TeMe
«OCHOBHBIE  KJIaCChl ~ HEOPTraHUYECKHUX
COCIUHECHUIN»

bu6nuoreka LIOK https://m.edsoo.ru/00ad9b7c

48

['eHeTnueckass CBA3b MEXAY Kilaccamu
HEOPraHWYECKUX COCTMHEHUN

bu6nuoreka LIOK https://m.edsoo.ru/00ad9a50

49

O0001IeHYE U cUCTeEMAaTH3alus 3HAHUI

bu6nuoreka LIOK https://m.edsoo.ru/00ad9cb2

50

KonTposibHasi pabdora Ne3 mno Teme
"OCHOBHBIC KJIacChl HEOPraHMYEeCKHX
coeuHeHuil"

bubnuoteka [{OK https://m.edsoo.ru/00ad9ela

51

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I
XUMHYSCKNX d31eMeHTOB. Ilomsarue o
rpyniax CXOJHbIX 3JICMCHTOB

bu6nuoreka LIOK https://m.edsoo.ru/00ad9ffa

52

[lepnonnueckuit 3akoH u Ilepuonnueckasy
cUCTEMa XUMHYECKHX dieMeHToB /[[. H.
Menneneena

bubnuoteka [{OK https://m.edsoo.ru/00ada52c

53

[leproibl, TPYNIIBI, TOATPYIIIHI

bu6mmoreka LIOK https://m.edsoo.ru/00ada52c

54

Ctpoenue atoMoB. CoCTaB aTOMHBIX fJIEP.
N30TOIIBI

bu6mmoreka LIOK https://m.edsoo.ru/00ada342

55

CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
pineMeHToB llepunoanueckon cucrembr /.
. Menneneena

bubnuoteka [{OK https://m.edsoo.ru/00adabbc

56

XapakTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA
Mo ero mnojoxeHuro B Ilepuogmueckoi
cucteme /1. 1. MeHnaeneeBa

bubmmoreka LIOK https://m.edsoo.ru/00ada824

57

3HaueHue llepuoanueckoro 3akoHa uis
pasBuTus Hayku U npakrukd. [l W
MenpeneeB — y4Y€HbIM, TMENaror U
rpayKJaHUH

bubnuoteka [{OK https://m.edsoo.ru/00ada96e

58

aTOMOB|

DJIEKTPOOTPHULIATEBHOCTh

bubnuoteka [{OK https://m.edsoo.ru/00adaab8
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XUMHUYECKHUX 3JIEMEHTOB
59 MoHHas XxuMuyeckas CBs3b bubnuoteka [{OK https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHast xumuyeckas cBsizbbudnuorexa LIOK https://m.edsoo.ru/00adaab8
61 KoBanentnass HenonsipHas xumuueckasbuonuoreka [IOK https://m.edsoo.ru/00adaab9
CBSI3b
62 CreneHb OKUCICHUS bubnmoreka [{OK https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE bubmmoreka LIOK https://m.edsoo.ru/00adb076
peakuuu
64 OxucanTeNn 1 BOCCTAHOBUTEIU bubmuoreka LIOK https://m.edsoo.ru/00adb076
65 KontposabHasi padora Ned mno Temebubnuoreka [IOK https://m.edsoo.ru/00adb486
«CTpoenne aroma. XuUMHYeCKasi CBSA3b)»
66 PesepBHblii  ypok.  O6o6menue  ububnuorexa LIOK https://m.edsoo.ru/00adb33c
CUCTeMaTU3alsl 3HAHUI
67 PezepBHblii  ypok.  O6o6menue  ububnuoreka LIOK https://m.edsoo.ru/00ad9cb2
CHUCTEeMaTU3als 3HAHUI
68 PezepBHblli  ypok.  O6obOmenue  ububiuoreka LIOK https://m.edsoo.ru/ff0d61c6
CUCTEeMaTU3als 3HAHUI
MOYPOUYHOE IIJTAHUPOBAHHUE
9 ki1acc
No Temaypoka JyeKTpOHHBbIe(HM(PPOBBIE)0OpPa3oBaTEIbHbIE
pecypcsbl
1 Ilepuognueckuit  3akoH.  [lepmonmueckasbudnuorexa L{OK https:/m.edsoo.ru/00adb59e
cucteMa XuMH4eckux sneMmeHtoB . U
Menneneena
2 3akoHOMEpHOCTH B  u3MeHeHun cBoiictBbubmmoreka [{OK https:/m.edsoo.ru/00adb6b6
XUMHUYECKUX  JJIEMEHTOB  TEpPBBIX  TPEX|
MEepHOJIOB
3 Knaccudukanus u HoMeHKkJatypabubianoteka L{OK https:/m.edsoo.ru/00adb7e2
HEOPraHUYECKNX BEIECTB
4 Busl XUMHYECKOH CBSI3U u tuneibubanoreka LHOK https://m.edsoo.ru/00adbac6
KPUCTAIUTMYECKUX PEIIETOK
5 Kontposabnasi paGora Nel mo Teme
«IloBTopenne wu  yruyOjaeHue 3HAHUIA
OCHOBHBIX pa3/iesioB Kypca 8 kjacca»
6 Knaccupukanusa xumuueckux peakuuii nobubanoreka LHOK https://m.edsoo.ru/00adbcb0
A3JTMYHBIM MPU3HAKAM
7 [lonstie o ckopoctu xumuyeckoil peakuuu.bubmuorexa L{OK https://m.edsoo.ru/00adbe9a
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX|
[pEAKIIHSIX
8 [lonatue o  xumuueckom  paBHoBecuu.bubianorexa L{OK https://m.edsoo.ru/00adc28c
DaKTOpHI, BIIMSIIOIIITIE Ha CKOPOCTh
XUMHYECKOH  peakiuu U TOJIOKEHHUE
XUMHUYECKOTO PAaBHOBECHS
9 OxucInTeNbHO-BOCCTaHOBUTEIbHBIE peakiuu [bubnunoreka L{OK https://m.edsoo.ru/00adcade
10 [Teopust »mekTponuTHueckoit auccormanuu.bubnumoreka [{OK https://m.edsoo.ru/00adcd68
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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

CunbHBIE U Cl1a0ble AJIEKTPOJIUTHI

11

HoHHbIE ypaBHEHUS pEaKIUid

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

12

XUMHUYECKHE CBOMCTBA KHUCJIOT U OCHOBAaHUU B
CBETE MPEJCTABICHUIA 00 AICKTPOITUTUYECKON
nMUcCcoLUanu

bubnuoteka L{OK https://m.edsoo.ru/00add5d8

13

coleili B CBETE
AIEKTPOJIUTUUYECKOH

CBOWCTBA

00

XUMHUYECKHE
MpeICTaBICHUN
MUCCOLAINU

bubnmnoreka [{OK https://m.edsoo.ru/00add8b2

14

[TousiTue o ruaponu3e conen

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

15

O0001IeHYE ¥ cCUCTEMATU3aLUs 3HAHUI

bubnmnoreka [{OK https://m.edsoo.ru/00addd12

16

[Ipaktuyeckas pabora Ne 1. «Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4)»

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

17

KonTposbHasi paGora Ne2 mo Teme
«JIEKTPOJIMTHYECKASA ANCCOLMALMSA.
XuMHYecKHe peaKluu B pACTBOPax»

bubnmnoreka [{IOK https://m.edsoo.ru/00addecO

18

Oo6mmas XapaKTepPUCTUKA raJjoreHoB.
XMMHUYECKHE CBOMCTBA HA PUMEPE XJIOpa

bubnunoreka LIOK https://m.edsoo.ru/00addfe2

19

X10pOBOIOPOSI. Consinas KHCJIOTA,
XHUMHUYCCKHEC CBOICTBA, MOJIy4YCHHUE,
[IPUMECHEHUE

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

20

[lpakTuueckass pabora Ne 2 mo Teme
«[IomydeHne CONSTHOM KUCIOTHI, U3Y4YECHHE €€
CBOMCTB»

bubnunoreka L{OK https://m.edsoo.ru/00ade348

21

BoluucieHuss 1o ypaBHEHUSM XHUMHYECKHUX|
[peaKIuii, eclii OJWH W3 pPEarecHTOB JaH B
M30BITKE

bubnuoteka L{OK https://m.edsoo.ru/00ade488

22

OOmast xapakTepucTHka 3JieMeHTOB VIA-
TpYTIIEI

bu6nuoreka LIOK https://m.edsoo.ru/00ade64a

23

AJIOTpOITHBIE MO (pHUKAIUN CEPBI.
Haxoxnaenue ceppl M €€ COEIMHEHUH B
pupoie. XMMHUYECKHE CBOMCTBA CEPBI

bu6nuoreka LIOK https://m.edsoo.ru/00ade64a

24

CepoBosioposi, CTpoeHHE, (UBUYECKUE U
XUMHUYECKHE CBOICTBA

bubnuoteka [{OK https://m.edsoo.ru/00ade802

25

Oxcuasl cepbl. CepHasi KuCiIoOTa, (pusnueckue
Y XMMHUYECKNE CBOWCTBA, IPUMEHEHUE

bubnuoteka [{OK https://m.edsoo.ru/00adea28

26

XUMHUYECKHE peaKlMM, JiekKallue B OCHOBE
MPOMBIIIIJICHHOTO CIOCO0a TMOJIYYEHUsI CEPHOM]
KHCIIOTHI. XUMHYECKOe 3arpsi3HEHUE]
OKpY>Karollel cpelibl COEUHEHUSIMUA CEPbI

bu6muoreka LIOK https://m.edsoo.ru/00adec8a

27

Bbluucienue  MaccoBOM  IONM  BBIXOJQ
MPOTYKTA PEAKIINHU

bu6nuoreka LIOK https://m.edsoo.ru/00adec8a

28

OOmiast xapakTepuCTHKa 3JEMEHTOB VA-
rpynnsl. A30T, paclpoCTpaHEHUE B MPUPOJIE,
(bu3nyecKkre 1 XUMHYECKHE CBOMCTBA

bubnmoreka LIOK https://m.edsoo.ru/00adeeab

29

AMMUakK, ero (uU3NYECKHe U XUMHUYECKHE
CBOMCTBA, NIOJIY4YCHUE U IPUMEHEHUE

bubnuoteka [{OK https://m.edsoo.ru/00adf004

30

[lpakTuueckass pabora Ne 3 1o
«[lonmyuenne  amMmmuaka,  M3y4yeHUE
CBOMCTB»

TEMC
€ro

bubnuoteka [{OK https://m.edsoo.ru/00adf180

31

A3oTHast ~ kuciora, €€ (u3ndeckue U

bubnuoreka LIOK https://m.edsoo.ru/00adf306

XHUMHUYECKHUE CBOMCTBA
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

32  [Mcnonbs3zoBanue HUTpAToB U cosieit aMMoHus Bbubnnoreka L{IOK https://m.edsoo.ru/00adf518
KauecTBe MUHEpaTbHBIX ynoOpeHuii.
XUMHUYECKOEe  3arpsA3HEHHE  OKPYXKaIolle
CpeJibl COCIMHEHUSIMU a30Ta
33 [ @ocdop. Oxcun docehopa (V) u pochopuasbudanorexa LHOK https://m.edsoo.ru/00adf68a
KUCIOTa,  (PU3UYECKHE U XUMHYECKHUE
CBOICTBa, MOJIyUYeHUE
34  |Mcnonws3oBanue  QocaroB B kadectBebubmmoreka LIOK https://m.edsoo.ru/00adfc20
MUHEpAJIbHBIX  yAOOpeHuH.  3arps3HeHHE
MPUPOJTHON cperbl hocdhaTamu
35 |Yraepoa, pacmpoctpanenue B npupojebudnuorexa LIOK https://m.edsoo.ru/00adfd9c
(bu3nuecKre U XUMHUIECKIE CBOHCTBA
36 Oxcugsl yraepona, wux ¢usmdeckue wubudnuorexa LIOK https://m.edsoo.ru/00adfebe
XUMUYECKUE  CBOMCTBA.  DKOJOTMYECKHE]
MpoOJIeMbl, CBSI3aHHBIE C OKCHUIOM YIIIepoJal
V)
37  |YroyibHast KUCIOTA U €€ COJIU bubnunoreka LIOK https://m.edsoo.ru/00ae006c
38 [[paktuueckas pabora Ne 4 mo Ttemebubmnoreka [IOK https://m.edsoo.ru/00ae027e
"[lonyuenue yrinekucioro ra3za. Kauecrsennas
peakius Ha KapOoHaT-HOH"
39 [[lepBonauanbHbie TOHATUA 00 opranmyeckux|budnuoreka LIOK https://m.edsoo.ru/00ae054e
BEIIIECTBAX KAK O COCMHEHUAX yriiepoja
40  [KpemHUii 1 €ero coeAMHEHUS bubnuoreka L{IOK https://m.edsoo.ru/00ae080a
41  [[Ipaktuueckas pabdora Ne 5. Pemenuebubmuoreka [{OK https://m.edsoo.ru/00aeObf2
DKCIICPUMEHTAJIBHBIX ~ 3a/lad =~ 10  TeME|
«BaxxHelnme HeMeTaulbl U X COSAMHEHUS»
42  |[KonTpoabHass padora Ne3 mo Temebubnuoreka LIOK https://m.edsoo.ru/00ae0el8
«Baxxkueitmmue HEMETAJLIIbI U x|
coeITMHEeHUsD)
43 |Ob6mas XapaKTEePUCTHKA xumuueckuxbubamorexa [{OK https://m.edsoo.ru/00ae103e
PJIEMEHTOB — MeTauioB. Meraminueckasy
CBA3b M MeETaJUIMuecKass KpHUCTATUYECKas
emérka. Duznyeckre CBOMCTBA METAJIOB
44 [ Xumuyeckue CBOICTBA metasuioB.bubnuoteka [{OK https://m.edsoo.ru/00ael 156
DINEKTPOXUMUYECKUNA  pAll HaMpsKeHUH
METaJIJIOB
45  |O6mume cmocoObl  momydeHus — Mertamios.bubmuoreka LIOK https://m.edsoo.ru/00ael 156
CrutaBel.  BpluncieHuss 10 ypaBHEHUSAM|
XUMUYECKUX  peaKkuui, ecld OJUH U3
[pEareHTOB COJEPIKHUT MPUMECH
46  [[loHsTHE O KOPPO3UHU METAILIIOB bubnroreka [{OK https://m.edsoo.ru/00ae1278
47  [[LlemoyHble METAILIBI bubnuoteka [{OK https://m.edsoo.ru/00ae14b2
48  |OKcUIBI ¥ TUAPOKCHUABI HATPHS U KaTus bubnuoteka [{OK https://m.edsoo.ru/00ae14b2
49  |[[lenouno3emenbHble MeTaIbl — Kanbluil ububaunorexa [{OK https://m.edsoo.ru/00ael5e8
MAarHHi
50 Baxnelume cCOEIUHEHUS KalbIUS bubnuoteka [{OK https://m.edsoo.ru/00aelS5e8
51  |O600mmeHue 1 cucTeMaTH3alus 3HaHUuH
52 DKéctkocTh BoabI M crtocoOb! €€ yctpanenust  [bubmuoreka LIOK https://m.edsoo.ru/00ae1886
53 [[Ipaktmueckass padora Ne 6 mo Temebubmmoreka [{OK https://m.edsoo.ru/00aelae8

"YKE&cTKOoCTh BOJBI U METOJBI €€ yCTpaHEeHUs"
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https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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

ATIOMUHUN

bubnuoteka [{OK https://m.edsoo.ru/00aelc64

55  |AmdorepHbie cBoiicTBa okcuaa u ruapokcuaa [bubnmuoreka LIOK https://m.edsoo.ru/00aelc64

56  [Keneso bubnuoreka L{IOK https://m.edsoo.ru/00ae1d86

57  Oxcunsl, ruapokcuasl u comu xkene3a (II) mbubmmorexa [{OK https://m.edsoo.ru/00ae35e6
pxenesa (111)

58  |006001eHme U cucTeMaTru3anus 3HaHUN

59  [Ipaktuueckas pabora Ne 7. Pemenunebubnaunorexa LIOK https://m.edsoo.ru/00ae3de8
DKCIIEPUMEHTAJIbHBIX ~ 3aJa4 [0  TeME
«Baxuelnine MeTalIbl U UX COCIUHEHUS)Y

60 |Boruncnenuss mo ypaBHeHHsM xumuueckuxbuodmmoreka LIOK https://m.edsoo.ru/00ael750
peaKuui, ecau OJMH W3 pEareHToB JaH B
M30BITKE WIN COJICPKHT IIPUMECH.
BoruncieHuss  MaccoBOM  J0JIM  BBIXOJA
[IPOJYKTa peakuu

61 |O000IIeHNE U cUCTEMATU3AIUs] 3HAHUI

62 |Konrpoabnass padora Ned mo Teme
«BaskHelilne MeTANIbI H MX COeTMHEHU»

63 |BemectBa u wMatepuansl B mnoBceqHeBHoMbuOmroreka LIOK https://m.edsoo.ru/00ae3f50
PKU3HU YEJI0BEeKa

64 | Xumuueckoe  3arpssHeHue  okpyxkatomeibudanoreka LIOK https://m.edsoo.ru/00ae4270
Cpe.ibl

65 |[Pomp xumuum B pemeHun sxonormdeckuxbudnuorexa [{IOK https://m.edsoo.ru/00ae4270
rpobiem

66  [Pe3epBHBIi YPOK. O06061eHne nbubnuoreka LIOK https://m.edsoo.ru/00ae0dOa
crcTeMaTHU3alys 3HaHUH

67  [Pe3epBHBII YPOK. O6061ieHne nbubnuotexa L{OK https://m.edsoo.ru/00adb33c
crcTeMaTHh3alys 3HaHU

68  [Pe3epBHBIi YPOK. O60061eHne nbubnuoreka L{OK https://m.edsoo.ru/00ad9cb2

CHCTeMaTHu3alusg 3HaHUH
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae35e6
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

ITPOLOECCA

N =

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
Xumus, 8 xmacc/ I'abpuenssa O.C., OctpoymoB W.I'., CnamkoB C.A., AKuuoHepHOE
obuiectBo «M3narenscTBo «lIpocBemenner»

Xumus. 9 knacc. ba3zoBelil ypoBeHb: YU4EOHUK IS 001I€00pa30BaTEIbHBIX YUPEKIACHUN /
O.C. T'abpuensa. — M: «Ipoday, 2017.

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

["abpuensn O.C. HacronbHas kaura ans yuutens. M.: bauk u K,2008.
Kuwm E. I1.Xumus. 9 knacc. U 1,2. IIpoBepounsie padotsl. — CapatoB: Jluneit,2014. — 64c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH

HUHTEPHET

RSN B W

HarnmsmHoe mocoOue ¢ TECTOBBIMH 3alaHUsSMU JIIi HMHTEPAKTHBHBIX JTOCOK
XMNMMA 8 -9 kinaccol

DVD aucku o xumuu -8 gacte 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/
11.
12.
13.
14.
15.
16.
17.
18.

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/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 KOPppEeKTUPOBKH padoyeil MporpaMmMbl

(noypounoro mianuposanus (I1IT) paboueii mporpaMmsl)

[Ipenmer: Xumus
Otnenedue: 8-9 Kiaccol
VYyuutens: [lerposa C. /1.

20 /20 y4eOHBIN TOJT

Cnoco0d
IL1anupye DakTHYECK IIpuunna
Ne  Tema KOPPEKTHPOB
Moe  KOJI- 0e  KOJI-BO KOPPEKTHPOB
ypoKa YpOKa KH
BO 4aCOB 4acoB KH
Tema ypoka
VYuurenb
«» 20r.
«COI''TACOBAHOM:

«

3amecTuTeNb pyKoBoauTels no Y BP

»
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