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QOenepanbHas pabouas mporpamMma Mo ydyeOHOMY MpeaMmery «Xumus» (mpeaMeTHas 00JacTh
«EcTecTBeHHO-HAY4YHbIE MPEIMETHI») (/1ajlee COOTBETCTBEHHO — MPOrpaMMa MO XWMHUHU, XUMUSA)
BKJIIOUYAET MOSICHUTEIBHYIO 3aMHCKY, COJIEpKaHne 00yUeHHUS], ITTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMHUH, TEMATHYECKOE MIJIaHUPOBaHUE.

IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUHM Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBIIEHA Ha
OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENbHON HpOrpaMMmbl
OCHOBHOTO o0miero obpaszoBanusi, npenacraBieHHbix B @I'OC OOO, a Takxke Ha OCHOBE
benepanbHoOil paboueld mporpaMMbl BOCIIHTAHUS M C y4E€TOM KOHIEMIMH MPETOJIaBaHuUs
yueOHOro npeamera « XUMus» B 00pazoBaTesbHbIX opranuzanusax Poccuiickoit @enepanun.

[Iporpamma mo XuMHHM AaéT MPEICTaBICHUE O IENAX, OOIIeH CTpaTrernu OOydeHHS,
BOCIIMUTAHUS U PAa3BUTHUS OOYYAIOMIMXCS CPEACTBAMM Y4eOHOro MpeaMeTa, yCTaHABIMBAET
00s13aTeNIbHOE MPEAMETHOE COJEpKaHUE, MPEAYyCMAaTPUBAET pacIpeiesieHue ero no Kjiaccam
U CTPYKTYpUpOBaHME IO pas3fesaM U TeMaM I[porpaMMbl IO XHUMHUH, OIpelessieT
KOJIMYECTBEHHbIE W KAUECTBCHHBIC XapaKTEPUCTUKH COACPKAHHUS, PEKOMEHIyEMYIO
MOCJIEI0BAaTENIbHOCTh M3YUYEHUSI XMMUU C YYETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKH y4eOHOIo Impolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroNInXCs, ONpeesieT
BO3MOKHOCTH TIpeIMeTa ISl peau3anui TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOU
o0Opa3oBaTebHON MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, a TaKkke
TpeOOBaHMH K pe3yiabTaTaM OOYYEHHsS XMMHH Ha YpPOBHE LENed W3y4YeHHs MpeaMeTa U
OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHON JAEATENbHOCTH OOYy4alolIerocsi Mo OCBOCHHUIO
y4eOHOT0 COJIepIKaHuUS.

3HaHUEe XUMUH CIYXHUT OCHOBOM Ui (hOPMUPOBAaHUS MHUPOBO33PEHHUSI 00yUaIOIIErocs,
€ro TPEeCTaBICHUH O MaTepUaIbHOM EIMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIC
XMMHEH TIPEICTABICHUS O B3aWMOIPEBPAIICHHSIX JHEPTUM W 00 HBOJIOIMHU BEIIECTB B
MPUPOJE, O MYTAX PEIICHUs TI00ATbHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, HHEPreTHYECKO, MHILEBOM M HKOJIOTMYECKOM Oe30macHOCTH, MpodieM
3/IpaBOOXPAHEHUSI.

N3yueHne xumuu:
CIOCOOCTBYET peaqu3aliil BO3MOXXHOCTEH 11 caMOpa3BUTHS H  (POPMUPOBAHUS
KYJIBTYPBI JUYHOCTH, €€ 001Iel U PYyHKITMOHAILHON rPaMOTHOCTH;

BHOCHT BKJIaa B (OPMHUPOBAHWE MBIIUICHUS HM TBOPYECKHX CIHOCOOHOCTEH
00yYaroIIMXCsl, HABBIKOB UX CAMOCTOSITEIILHON YUeOHOM ACSITEILHOCTH, SKCIIEPUMEHTATbHBIX
MU HUCCIIEA0BATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IMOBCEIHEBHOW JKHU3HMU, TaK W B
npodeccuoHaNbHON e TENHHOCTH;

3HAaKOMHT CO CIEeNU(DUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJISI/1a Ha €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBISACTCS OTBETCTBEHHBIM ATAIlOM
B (hOPMHPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH O00YyUarOIINXCS;

crocoOCTBYeT (POPMHUPOBAHMIO LIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO-HAyYHbIM
3HAaHUSAM, K TIPUPOJE, K UYEIOBEKYy, BHOCHT CBOH BKJIaJ B JKOJOTHYECKOe 0Opa3oBaHHE



00y4JaroIIHuXCHl.

JlaHHbIE HampaBJIeHUs] B 00YYEHUU XUMHUU 00€CIIeYMBaIOTCS CeU(UKON CoAepKaHms
y4eOHOr0 TMpeaAMeTa, KOTOPBIA SIBISETCS IMENarorH4eckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKH XMMUU HA OMIPEACIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHusi OPUEHTUPOBAH HA OCBOCHUE
00y4aroMMHCs CUCTEMBI IEPBOHAYANIBHBIX MOHSITUI XUMHH, OCHOB HEOPTaHUUECKON XUMHUHU
Y HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUNA OPraHUYECKON XUMHUH.

CtpyKTypa coaepxaHusi IporpaMMbl 0 XUMUHU cPOpMUpPOBaHA HA OCHOBE CUCTEMHOTO
noaxozaa K e€ uzyuenuto. ComepxxaHue CKIQIbIBACTCS U3 CUCTEMbl MOHSATUNA O XUMHYECKOM
JJIEMEHTE M BEIECTBE M CHUCTEMBI MOHSATHUH O XuMUyeckoil peakuuu. O6e 3TH CUCTEMBI
CTPYKTYPHO OPraHW30BaHbl MO MPUHIHUITY MMOCIEIOBATEILHOIO PAa3BUTHUS 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEICTABICHUN Pa3HOI0 YPOBHS:

ATOMHO-MOJICKYJIIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepuoanueckoro 3akona JI. 1. MeHieneeBa kKak OCHOBHOTO 3aKOHA XMW,
YYCHHS O CTPOSHUHU aToMa U XMMHUYECKOM CBSI3H;

MpeACTaBICHUN 00 SIEKTPOTUTHICCKOMN UCCOIMAIIMHN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUSI PACCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IMOJYYECHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIbHO OT OJHOTO YPOBHS K JIPyromy,
BBITIONHSAA (QYHKIIMU OOBSICHEHUS W TIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUSI U BO3ZMOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TTOTYUYECHUS U3YYaeMbIX BEILIECTB.

OcBoeHHMe MporpaMMbl M0 XMMHUU CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMUYECKOW COCTABIISIIOLIECH HAYYHOM KapTHHBI MUpPA B JIOTMKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOLIECHUS K HayYHOMY 3HAaHUIO M METOJaM II03HaHUs B Hayke. M3ydeHue
XUMHUH TPOUCXOANUT C MPHUBJICUCHUEM 3HAHUA U3 paHee U3YYCHHBIX YUEOHBIX IMPEIMETOB:
«Oxkpyxkarouuii Mupy», «buonorus. 5—7 kinacce» u «Pu3nka. 7 Kaacey.

[Tpu M3y4yeHNN XUMUHU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOW HAYKH
KakK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON JAESITeIbHOCTH YeJIOBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYypbhl. 3ajada y4eOHOro IpeaMeTra COCTOUT B
(hopMUPOBaHUU CUCTEMbI XUMHUYECKUX 3HAHWN — Ba)KHEHIINX (haKTOB, MMOHSATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUM, TOCTYITHBIX 0000IICHIIT MUPOBO33PEHYECKOTO XapaKTepa, s3bIKa
HAyKH, B IPUOOIIEHNN K HAYYHBIM METOaM MTO3HAHUS PU U3yUYEHUH BEIIECTB M XHMHUYECKIX
peakiuii, B (OPMUPOBAHWU W Pa3BUTHU IO3HABATEIHHBIX YMEHUM M HUX MPUMEHCHHH B
y4eOHO-TI03HABATEIIbHON M y4eOHO-HCCIE0BATENLCKON JESITEIbHOCTH, OCBOCHHUH IPAaBUI
0e30macHOro 0OpaIleHusl C BEIIECTBAMH B TTOBCETHEBHON KU3HHU.

[Tpu m3ydyeHnn XMMUU Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs BaXXHOE 3HAYCHUE
npuoOpeNr TaKue 1esH, Kak:

— (popmMupoBaHUe UHTEIJIEKTYyaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHuIo,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSITHIO PEUICHUMN, CIIOCOOHOM alanTHpPOBATHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HH;



— HampaBJIEHHOCTh OOYy4YEHHUsI HAa CHUCTEMAaTHYECKOE MPUOOIICHHE OOydarouuxcs K
CaMOCTOSITEIbHOM  TTO3HABAaTEJIbHOM  JESATEIbHOCTH, HAyYHBIM METOJaM  ITIO3HAHUA,
(hopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYUYaIOIIMMUCS OIbITa
pa3zHoo0pa3HO AeSITeTbHOCTH, IIO3HAHUS M CAMOTIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIUH ), UMEIOIINX YHUBEPCATBLHOE 3HAUCHUE JIJIS1 PA3TUYHBIX BUJIOB JIEATEIIBHOCTH;

— dopmupoBanue oOmiel (GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW IpaMOTHOCTH, B
TOM YHUCJIE YMEHUM OOBSICHATh U OLICHUBATH SIBJICHUS OKPY>KAIOILIEr0 MUPA, UCIIOIb3Ys 3HAHUS
U OIBIT, MOJYYEHHBbIE MPU U3YYCHUH XUMHUHU, NPUMEHATh UX NpPH pEHIeHHH MpodiieM B
MMOBCEAHEBHOM )KU3HU U TPYJAOBOU JAEATEIbHOCTH;

— (dopmupoBaHue y 0O0ydYarOUIMXCd TyYMAaHUCTHYECKHMX OTHOIICHWH, TOHUMaHUs
[EHHOCTH XUMUYECKUX 3HAHUU JJIs1 BBIPAOOTKH SKOJIOTUYECKHU 11€TIECO00pa3HOTO TOBEICHUS
B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX COXPAHEHUSI CBOErO 370POBBS U OKPYKAIOIIEH
MIPUPOIHOM CPELBI;

— Dpa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOGHHUS OOIIEUEIOBEUYECKHX I[IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIs U HANIPABICHHOCTH JaTbHEHIIIEr0 00yUeHHUS.

OO6m1ee YKCiIo YacoB, OTBEAEHHBIX /I U3YUYCHHUS] XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZIEJIO).

[TocnenoBaTenbHOCTh U3YUYEHHUS TEM B paMKax MPOTPAMMBbI [0 XUMUHU B IPEEIaX0IHOTO
KJIacca MOKET BapbUPOBATHCS.

COJEP) KXAHUE OBYYEHUA

8 KVIACC

HepBOHaqaﬂmee XUMHNYECCKHE MOHATUA

HpCHMeT XuMuH. Pojib XMMUM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tenan BEUICCTBA.

dusnuecKkue CBOMCTBA BEIIECTB. Arperatnoe coctosiHue Beulect. [IoHsITHE O METOaX MO3HAHUS

B XMMUH. UUCTBIC BEIIECTBA U CMECH. CriocoOsbl Pa3aciICHUA CcMecei.

ATOMBI 1 MOJICKYJIBI. Xumuueckue 31eMeHThI. CHUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB. HpOCTbIe

N CJIOKHBIC BCHIICCTBA. ATOMHO'MOJ’IeKy.]'I}IpHOe YUYCHHUC.

Xumuueckas popmysa. BaieHTHOCTP aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH TOCTOSTHCTBA
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coctaBa BemecTB. OTHOcUTeNnbHas aToMHas Mmacca. OTHOCHUTENbHAasT MOJIEKYJIsIpHas Macca.
MaccoBas 10751 XUMHUYECKOT0 JJIEMEHTA B COEITUHEHUU.

KonunuectBo BemectBa. Monbs. MossipHas macca. BzauMocBs3b KOJIMYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €IUHHUI] BerlecTBa. Pacuérel mo popMynaM XMMUYECKUX COEIUHECHUM.

@u3nueckue M XUMUYECKHE SBJICHHUS. XHMHUYECKas peakuuss U €€ MpU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XuMHUUYeckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX PEAKIUM
(coenuHeHMs, pa3I0KEHUs, 3aMEIEHUs, 0OMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOH MOCyn0H, mpaBuiamMu paboThl B J1a00OpaTopuu U MNpuEéMaMu
oOparieHusi ¢ JabopaTOpHBIM OO0OpPYJOBAaHHMEM, M3yYEHHUE U ONUCAaHUE (DU3NUYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BElIeCTB, HaOM0AeHne (pu3nueckux (MIaBjIeHUe BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIICHHE W KOHACHCAIMA BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTON) SIBICHUH, HAOII0IeHUE U
OMKCaHuEe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakinil (pa3okeHue caxapa, B3auMOICiCTBIE
CEpHON KHCIOTBI C XJIOpHIOM Oapusi, pasioxkeHue ruapokcuna meau (II) mpu nHarpeBanuwy,
B3aMMOJICHCTBHE KeTe3a ¢ pacTBopom conu Menu (II), n3yuenue cnocoOOB pa3aesieHus] CMECei: ¢
MOMOIIBI0 MarHuTa, (UILTPOBAaHUE, BHIMIAPUBAHKE, JUCTUIUIAIMS, XpoMaTorpadus, IpoBeIeHUE
OYHCTKU TIOBApCHHOM COJM, HAOJIOJICHUE W OINHCaHWE pPE3yJbTaTOB MPOBEJCHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUs MACChI, CO3JJaHUE MOJIEe MOJIEKY (IIIapOCTEPKHEBBIX).

BaxxHeiilme npeacTaBuTe M HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopog — 3JI€MEHT U MPOCTOE BEIIECTBO.
Haxoxzaenue kucnoposa B npupoze, GU3nyeckue U XMMHUYEeCKHe CBOMCTBA (peakluyu ropeHus).
Oxcunpl. [lpumenenue kucnopoga. CrocoObl MOJMy4YeHHUS KHCIOpoAa B Jjabopatopuut |
MpoMbIIeHHOCTH. KpyroBopot kwuciopona B mpupoje. O30H — ajutoTporiHas Moaudukaims
KHUCJIOPO/Ia.

TeroBoil 3dexT XUMHUYECKOM peakluH, TEPMOXUMHUYECKHE YpaBHEHHUS, 5K30- U
SHAOTEpMHUUECKUE peakuuu. TOomauBO: yroib W MeETaH. 3arpsA3HEHUE BO3[yXa, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIIOsI.

Bonopon — sanemenT u mpocToe BemecTBo. Haxoxaenune Boiopoaa B mpupoje, Gpusndeckue
Y XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCO0BI momyueHus. Kuciors u comnu.

MounsipHbiif 00b€M ra30B. Pacu€Thl MO XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoucTBa BOAbl. Boma kak pacrBopurens. PactBopbel. HacellieHHbIE U
HEHACBIIIEHHBIE pacTBOPBL. PacTBOpUMOCTh BelIECTB B BOjJe. MaccoBas J0Jis BEIIECTBA B
pactBope. XUMHUYECKue cBoicTBa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MPUPOJE U B KU3HU
yesjaoBeka. KpyroBopoT BOAbl B MPUPOJE. 3arpsA3HEHUE MPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BO/I.

Knaccudukaruss Heopranmyeckux coenuHeHui. Oxcunpl. Kimaccuduxanus OKCHIIOB:
cojeoOpasyronire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHBIE) U Heconeobpasyronie. Homenkarypa
OoKCcH10B. DU3MYECKUE U XUMUUYECKHUE CBOMCTBA OKCHIOB. [lomyuenne okcuaos.

OcHoBanus. Krnaccudukaruss ocHoBaHM: MENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanui. dusznueckne M XUMHUYECKHE CBOWCTBA OCHOBaHMM. [losyueHue
OCHOBAHUHU.

Kucnotsl. Knaccudukanus xuciaor. Homenknarypa kuciaor. Ouznyeckue U XUMUYECKUE
cBoricTBa KUCHOT. P aktuBHOoCcTH MeTtaiuioB H. H. bekeroBa. [Tonyuenue kucnor.



Comu. Homenknatypa coseil. @u3znueckue U XUMHUYECKUEe CcBoOicTBa coiei. [lomyuenue
COJICH.

['eneTnyeckas cBsi3b MEXAY KJIacCAaMU HEOPTAaHUYECKUX COCUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE ONpeJeIeHHe COAEepkKaHUs KUCIOpoJa B BO3AyXe, MOIydeHHe, coOupaHue,
pacro3HaBaHUE M H3Y4YEHHE CBOWCTB KHUCIOpPOAA, HAOJIOJEHHWE B3aMMOJECHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHSI BO3HUKHOBEHHUS M TpeKpalleHus: TopeHus (Mokapa), 03HaKOMJICHHUE C
oOpa31aMu OKCHJIOB M OIMCAHHUE UX CBOICTB, MOJIy4eHHE, COOMPAHHE, PACIIO3HABAHHUE U U3YUYEHUE
CBOICTB Bojopoja (ropeHue), BlaumojeiicTsue Boaopona ¢ okcupom meau (II) (BozmoxkHO
WCIIOJIb30BaHUE BHUCOMATEPHAIOB), HAOIIOJEHHE OOpa3IOB BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOEHHOCTEM pAacTBOPEHHUS BEIIECTB C pa3lIMYHOW  PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PAcCTBOPOB C OIPEACIEHHOM MAacCOBOM JIOJIEM pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJIBI C MeTallaMu (HATPHUEM M KalblKeM) (BO3MOXHO HCIOIb30BAHUE
BUJIEOMATEPUAJIOB), MCCJIENIOBaHUE 0O0pa3lloB HEOPraHWYECKUX BELIECTB PA3IMUYHBIX KIIACCOB,
HAOJIIO/ICHUE W3MEHEHHS OKPAacKM HMHAMKATOPOB B PAacTBOpAaX KHCIOT M IIENOYEH, H3yueHue
B3auMozeicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJIJIaMU, PEaKIIHil
HEWTpanu3alny, NoJy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO MeTajula APYTHM
W3 PacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33Jad MO0 Teme «BaxHewine KIaccel
HEOPraHUYECKUX COCTUHEHUID.

IHepuoguuecknii 3axkoH u Ilepuoamyeckas cucrema xummu4yeckux 3jemenros I, WU.
MenpaesieeBa. CTpoeHue aToMoB. XuMu4eckasi ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbie MOMBITKY KIAaCCUPUKAIIMA XUMHUECKHUX 3JIeMEHTOB. [IoHATHE O rpymnmax CXOTHBIX
AJIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEbHBIE METAJIJIbI, TaJIOT€HbI, UHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIC OKCUIBI U THIIPOKCHUIBI.

Ilepnognueckuii 3akoH. llepuonnueckas cucrema xumuuyeckux osyemeHToB JI. M.
MengeneeBa. KopoTtkonepuoanass u anmuHHOmNepuoanas ¢opmbl I[lepuonnueckoit cucTeMbl
xumuueckux aneMmeHToB . WM. MengeneeBa. Ilepuwoast m rpynnbl. DHU3WYECKHAN CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI JIIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M30Tonsl. DnekTponsl. CTpOCHHE MIEKTPOHHBIX
obOonmouek aTtoMoB mepBbiXx 20 xumuueckux snemMeHToB Ilepuoamueckoit cucremsr JI. U.
MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA I0 €ro MojoxeHuto B Ilepuonnueckoit
cucteme /1. . Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaInyca aTOMOB XMMHYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U NMEPUOJIAM.

3nauenue llepuonunueckoro 3akoHa u Ilepuoanueckoil cuCTeMbl XUMUYECKUX 3JIE€MEHTOB
JUIS pa3BUTHS HayKd U TIpakTUku. [[. 1. MenaeneeB — yu€HbI U rpaKIaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas 151 HETOoJIsIpHast ) CBSI3b.
DIIEKTPOOTPHUIIATETBHOCTh XUMUUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKUCIeHus
Y BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pa3iioB BEUIECTB METAJJIOB U HEMETAIIOB, B3aUMOICHCTBIE THAPOKCHA [IMHKA
C pacTBOpaMH KHUCIOT M IIEJIIOYEH, IPOBEICHUE OINbITOB, HILIFOCTPUPYIOIIUX TPUMEPHI

6



OKHCITUTENbHO-BOCCTAHOBUTENBHBIX peakluii (TOPeHNE, PeaKINU PA3JI0KEHHUs, COSTUHEHUS).

Mescnpeomemmnuie ceéa3u

Peanu3zanusa MeXnpeaMeTHBIX CBsi3el MpU M3YYEHUHU XMUMHH B 8 KJlacce OCYIIECTBISETCS
Yyepe3 UCIOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHN, TaK U TIOHATUH, SIBISTFOIIUXCS
CUCTEMHBIMU IS OT/ACIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecrecTBEeHHO-HAYYHBIC OHATHS: HAYIHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIH3,
CUHTE3, KiaccupuKalus, TMEePUOJUIHOCTh, HAONIOJCHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
MU3MEpEeHHe, MOJICITb, SIBJICHNUE.

®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIWA, H30TOIIbI,
PaIMOAaKTHBHOCTh, MOJIEKYJA, JJIEKTPHUECKUN 3apsis, BEIIECTBO, Telo, O00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, Ta3, (U3NYECKUE BEIWYMHBI, EAUMHHIIBI W3MEPEHHUS, KOCMOC, IUIAHETHI,
3B&31161, ComHIIE.

buonorus: doTocuHTe3, ABIXaHUE, OHOChEpa.

['eorpadust: armocdepa, rugpocdepa, MUHEpPaIbl, TOPHBIE TOPO/IbI, MOJE3HbIE HCKOMAEMBbIE,
TOTUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBIIIO XUMHUHAU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATHI

JINYHOCTHBIE pE3yJIbTaThl OCBOSHHS MPOTPaMMBI OCHOBHOTO 0OIIEro 0Opa3oBaHHUs
JOCTHTAIOTCS B X0J/Ie OOYYCHUS] XMMUU B CIMHCTBE YUCOHOH U BOCIHUTATEIBHOMN JCITEIBHOCTH B
COOTBETCTBHU C TPAJAUIIMOHHBIMH POCCUHCKUMHE COIMOKYJIBTYPHBIMH U IyXOBHO-HPaBCTBEHHBIMU
[ICHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MpaBWJIAMH W HOPMaMH IOBEICHHS W CIIOCOOCTBYIOT
npoIieccaM CaMOINO3HaHUS, CAMOPa3BUTHUS M COLMATU3AIIH 00yYarOIIUXCS.

JIMYHOCTHBIC PE3YJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH TIO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIMH W PACHIMPEHUE OIBITAa JESTEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO0 BOCTUTAHHUSI:

[ICHHOCTHOT'O OTHOIICHHS K OTCUECTBEHHOMY KYJBTYPHOMY, UCTOPHYCCKOMY U HAYIHOMY
HACJICINIO, TIOHUMAHHUsSl 3HAYCHUS XHMHYECKOM HAyKH B JKH3HH COBPEMEHHOTO OOINECTBA,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOI HH(pOpMaImell O MepeOBBIX JOCTHKCHUSX U OTKPBITHUIX
MHUPOBON M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpPOWCTBE
MHUpa U 00IEeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHMS:

NPEACTABICHUS. O COIMAJIbHBIX HOPMAaxX W NpPaBWIaX MEKIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTUBE,  KOMMYHHMKATUBHOW  KOMIIETCHTHOCTH B OOIIECTBEHHO  TIOJIC3HOM,
y4eOHOMCCIIEIOBATENILCKOM, TBOPYECKOW W JIPYTWX BHUIAX JESATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOW EATEILHOCTH MPH BBINOJHEHUN Y4E€OHBIX, TO3HABATENBHBIX 33724,
BBIIIOJIHCHUN XHMHUYECKUX DSKCIEPUMEHTOB, CO3/IaHUHM YYEOHBIX MPOCKTOB, CTPEMIJICHHUS K
B3aMMOINIOHUMAHUIO U B3aMMOIIOMOIIM B TIPOLECCEe ITOW y4eOHOW NesATeNTbHOCTH, TOTOBHOCTH



OLICHUBATH CBOE MOBEACHUE U MOCTYIIKH CBOMX TOBAPUILEH C MO3UIIUU HPABCTBEHHBIX U TPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIIEACTBAN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUSI:

MHUPOBO33pDEHUECKHE  MPEIACTaBICHHMS O  BEIIECTBE M  XMMHYECKOHM  peakluHu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKH M COCTaBIISIIOLUIME OCHOBY JIs
MMOHMMAaHHUSI CYIIHOCTH HAYYHOUN KapTUHBI MUpPA, IPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS NPUPOJBI, B3aUMOCBS3X YEJIOBEKA C IPUPOJHOM CPEelor, O POJIM XMMUU B MTO3HAHUU
ATUX 3aKOHOMEPHOCTEM;

[IO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHWI 1O XUMUHU,
HeoOXoIuMble 1711 OOBSCHEHUsT HAOJII0laeMbIX IIPOLIECCOB U SBJIEHUMH, IO3HABATEJIbHOM,
UHGOPMALIMOHHOW U YUTATEIHCKON KYJIBTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM paboThI C
Y4eOHBIMH TEKCTaMHU, CIPABOYHOM JUTEPATypoOM, JOCTYMHBIMH TEXHUYECKUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEC K OOYUYEHHI0 M IO3HAHUIO, JIIOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHONW W MCCIEAOBATEIBCKON IESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHS OOy4YEeHHS B JaTbHEHIIIEM;

4) popmMupoBaHus KyJIbTYPHI 310POBbSI:

OCO3HAHME LIECHHOCTH KU3HH, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/J0POBBIO, YCTAHOBKHU
Ha 3JI0pOBBII 00pa3 JKWU3HM, OCO3HAHUE TOCIEACTBUI W HENPHUITHE BPEIHBIX MPUBBIYEK
(ymoTpeOyieHHsl alKoOTosl, HApKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOJACHHUS IpPaBUI
0€30MacHOCTH MpU OOpAIICHUH ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U pealbHOM JKU3HU;

5) Tpy10BOro BOCIIMTAHUSI:

WHTEPEC K MPAKTUUECKOMY M3yUEHHUIO0 MPOQECcCuil M Tpyia pa3inuHOTO Poja, YBAXKEHUE K
TPYIy U pe3ybTaTaM TPYI0BOH NESITEIHHOCTH, B TOM YKCJIE HA OCHOBE MTPUMEHEHHUSI PEIMETHBIX
3HAHWI IO XUMUHU, OCO3HAHHBIN BRIOOP MHIUBHIYAIBHON TPACKTOPUU TPOAOKEHHSI 00pa30BaHuUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX HUHTEPECOB U
MOTPeOHOCTEH, YCTICIITHOM PO ECCHOHATBHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHHH,
TOTOBHOCTb aJIJallTUPOBATHCA B MPOPECCHOHATILHOM cpesie;

6) K0JI0rNYeCKOr0 BOCTUTAHUS:

AKOJIOTMYECKH 11eieco00pa3Hoe OTHOLIEHUE K MPHUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS, MOHMMAaHWE LEHHOCTH 3JI0POBOTO M 0O€30MmacHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY M TICHUXWYECKOMY 3/I0POBBIO,
0CO3HAHME LIEHHOCTHU COOIIIOIEHUS MPaBMII O€30MacHOr0 MOBEACHUS IPU padoTe C BEIIEeCTBAMHU, a
TaK)Ke B CUTYaIUSIX, YTPOXKAIOIIHNX 3I0POBBIO M )KU3HU JIFOJICH;

CIOCOOHOCTH MPUMEHSThH 3HAHUS, MOJTyYaeMble PYU U3YYCHUN XUMUH, JJIS PEIICHUS 3a1ad4,
CBA3AHHBIX C OKPYJKAIOIIEH IPUPONHOW CPEAOW, I IOBBILICHUS YPOBHA DKOJOTHYECKOU
KyJbTYpbl, OCO3HAHHUS TJI00AJBLHOTO XapaKTepa 3KOJIOTMYECKUX MPOoOJIeM U MyTed MX peuieHus
MOCPEJICTBOM METOJI0OB XHMHH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOACTBOBATHCS UM B
MMO3HABATEIHLHON, KOMMYHUKATHBHOMN M COLIMAIBHOM MPAaKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATDHI

B cocraBe MeranmpeaMETHBIX pe3yJNbTAaTOB BBLICTSIOT 3HAYUMBIE IS (DOPMUPOBAHUS
MHUPOBO33pEHHUs OOILIEHAYYHbIE MOHATHUS (3aKOH, T€OpuUs, NPUHLMI, runoresa, (akT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT M APYTOe€.), KOTOPBIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
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MpeAMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUN M3 3TUX MPEIMETOB (hOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAy4YHOW KapTUHE MHpaA, U yHUBEpCalbHbIE ydyeOHbIE NEWUCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJSATHBHBIC), KOTOpBIE O0ECIEYMBAIOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOM eI TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe el CTBHS

ba3oBble JJornyeckue aeiicTBUsI:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIINIJICHUS TPU OCBOCHUHM 3HAHUM:
PacCKpBIBATh CMBICI XUMUYECKHUX MOHATUM (BBIJICIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABIUBATh
B3aUMOCBS3b C IPYTUMH MOHATHSMH ), HCTIOJB30BATh MOHATHS I OOBSICHEHUS OTACIBHBIX (DAaKTOB
U SIBIICHUW, BBIOMpPATh OCHOBAHUSI U KPUTEPUU I KIIacCU(PUKAIMU XUMHUUYECKUX BEIIECTB U
XUMUYECKHX PpEaKIMi, yCTaHaBIUBATh IPUUYWHHO-CJICJACTBEHHBIE CBSI3M MEXAY OOBEKTaMHU
W3YUYCHUS, CTPOUTH JIOTUYECKHE PACCYKJICHHS (MHIyKTUBHBIC, JCAYKTHUBHBIC, MO aHAJIOTHH),
JIeJIaTh BBIBOJbI Y 3aKJIIOUECHUS;

YMEHHUE TPUMEHATH B MPOIECCe MO3HAHUS TMOHATUS (NMPEAMETHBIE U METalpeIMETHEBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJB3yeMble B XHMHH, IMPEOOpa30BBIBATH ITHPOKO
MIPUMEHSEMbIE B XUMHHU MOJCIIbHBIC MPEICTABICHUS] — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMu4eckas ¢GopMmysia W ypaBHCHHE XHMHYECKOM pEakIUH — TMpU pelIeHud y4eOHO-
MO3HABATEIBHBIX 33]1a4, C YUETOM 3THX MOJICIIBHBIX MPECTABICHUHN BBISIBISATH U XapaKTepU30BaTh
CYIIIECTBEHHBIC MPU3HAKU U3YIaEMbIX 00OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYCCKHUX PEaKIIHH,
BBIABIISITH OOINHME 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3M W TMPOTUBOPEYHUS B
M3y4aeMbIX MPOIIECCax U SBJICHUSX.

ba3oBble uccieoBaTeIbCKUe JeHCTBHS:

YMEHHE UCTI0JIb30BaTh OCTABIICHHBIE BOMPOCHI B KAUECTBE HMHCTPYMEHTA IMO3HAHMS, a TAKKE
B Kau€CTBE OCHOBHI i1 (POPMHUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJECHU;

MpUOOpETEeHUE ONbITa MO TJIAHUPOBAHUIO, OPraHU3AIMH U TPOBEACHUIO YUYEHUUYECKHUX
IKCTIICPUMEHTOB, YMEHHE HAOJI0/IaTh 32 XOJ0M IPOIECCa, CAaMOCTOSATEIIBHO IIPOTHO3UPOBATH €TI0
pe3yabpTat, GopMyIupoBaTh OOOOIICHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIATH OTYET O MpoJIelIaHHON padoTe.

PatGora ¢ undopmanueii:

YMEHUE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IMYHBIX BUIOB U
dhopM mpencTaBlieHHs, MOTYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHYECKOTO COJIEpIKaHUsI, CIPAaBOYHBIE TOcoOUs, pecypchl IHTepHETA), KPUTUYECKU OTICHUBAThH
MPOTHUBOPEUMBYIO M HEJOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE TIPUMEHSTh Pa3IMYHbIC METObI U 3aIPOCHl TIPU MOUCKE U 0TOOpe MHpOpPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUIsI BBITIOJTHEHUS YIeOHBIX W TIO3HABATEIBHBIX 33144
OTpeNIeNIEHHOTO THUIA, TpHOOpeTeHHe OmbiTa B OOJACTH MCIOJIB30BaHHUS HHGOPMAIMOHHO-
KOMMYHHMKATHUBHBIX T€XHOJIOTUH, OBJIAJEHUE KYJIbTYPOM aKTMBHOTO MCIOJIb30BaHUSl PA3IMUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpaTh ONTHUMAaJIbHYIO (OpMY TMpEeaCTaBICHUS
nHOpPMAIIMK W WILTIOCTPUPOBATH PEIIaeMbIe 3a/laddl HECIOKHBIMU CXEMaMH, JuarpaMMami,
npyrumMu (popMamu rpaduKu ¥ ©X KOMOMHAIUSIMU;

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATH B Ipoliecce yuyeOHOM U HCCIIeI0BATEIbCKOU
JEeATeTLHOCTH HH(POPMAITUIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETCKOTO XO3SMCTBA M TpaHCIIOpTa
Ha COCTOSIHUE OKPY>Karolleil IpUpOAHOM Cpeibl.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIEe YUeOHbIE 1eiiCTBUA:
YMEHHUSI 33/1aBaTh BOMPOCHI (B X0/€ AUaiora u (Win) IUCKYCCUH) MO CYLIECTBY 00CYK1aeMOi
TeMbI, POPMYITUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIHHO BBITIOIHEHUS MTPEITI0KEHHOM 3a1a4u;
YMEHUSI IPEACTABISATH MOJIyYCHHBIE PE3YIbTaThl TIO3HABATEIBHOM JIEATEILHOCTH B YCTHBIX U
NUCBMEHHBIX TEKCTax; JeNlaTh MPE3EHTAIMI0 PE3yJbTaTOB  BBHINOJHEHUS XUMHYECKOTO
JKcrepuMeHTa (J1abopaTOpPHOro OMbITa, JIAOOpPATOPHON pabOThl MO HUCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YIYCOHOTO MPOEKTA);
yMEHHUSI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABaTEIbHOU M
UCCJIEIOBATENIbCKOM JIEATETbHOCTH TMPU PEHICHUH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE Y4ETa
OOILIMX WHTEPECOB W COIJIACOBAHMS MO3ULIMM (00CYXJeHHs, OOMEH MHEHUSMH, «MO3TOBbBIC
HMITYPMBD», KOOPJAMHALIMS COBMECTHBIX JIEHCTBUMN, ONpeesieHne KPUTEpPHEB O OlEHKE KauyecTBa
BBITIOJTHEHHOM paOOThI U IpyTHE).
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS:
YMEHHUE CaMOCTOSITENbHO ONPENENATh e AeATeIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESTEIBHOCTh, BBIOMpATh
HauOosee 3pPeKTUBHbIE CIOCOOBI PElIeHUs] yUeOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTaBIISATh WJIM KOPPEKTUPOBATH MIPEITIOKEHHBIN alTOPUTM JIEHCTBUN TTPH BBHITIOJIHEHUH 3aJaHUMN
C Y4€TOM TIOJNyYeHHUs] HOBBIX 3HAaHUW 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OILICHUBATh COOTBETCTBUE IMOJYYSHHOI'O pe3yJbTaTa 3asBJICHHOMN IEIH, YMEHUE HCIIOJIb30BaTh U
aHAJM3UPOBATHh KOHTEKCTHI, MPe/IJIaraéMbI€ B YCIIOBUU 3aJaHUM.
MNPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpenMeTHbIX pe3ylbTaTOB [0 OCBOEHUIO 00S3aTEIbHOTO COAEpPKAHUS,
YCTaHOBJICHHOTO JaHHOW (enepasibHONM paboyeil TporpaMMoi, BBIACIAIOT: OCBOCHHBIC
oOydJaromMHCsl Hay4YHbI€ 3HAHHS, YMEHUS M CHOCOOBI JEWCTBHM, crnenuduueckue mms
MpeIMeTHON o0nacTu «XUMHUS», BUABI JCSATEIBHOCTH TO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaIui, TPeoOPa30BaHUIO U TPUMEHEHHIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIUSX.
K xoniy oOyuenusi B 8 kJjiacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(OPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUI:
® pacKpbIBaThb CMBICT OCHOBHBIX XHMHMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OJIHOPOAHAS U HEOTHOPOAHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJIsipHasi Macca, KOJIMYECTBO BEIlIECTBa,
MOJIb, MOJISIpHas Macca, MaccoBas JI0JIsI XHMHUYECKOrO »3JeMEeHTa B COEJIMHEHUH,
MOJIIPHBIN 00BEM, OKCHUJI, KUCII0Ta, OCHOBAHHE, COJIb, JJIEKTPOOTPHUIIATEIILHOCTh, CTETICHB
OKHCJICHUS, XMUMHUYECKash peakius, KiacCU(UKAIMS PEaKIMil: peakiuu COCIUHCHHS,
peaKIny pa3lIoKEeHHsI, PEAKIIUU 3aMEIICHHUS, PeaKIIMi 0OMEHa, 3K30- U YHIOTEPMUUYECKUE
peakuuu, TermnoBoi 3 (EeKT peakuuu, siApo aToMa, MIEKTPOHHBINA CIOW aToMa, aTOMHas
opOuTaNb, pagnyCc aTroMa, XUMHUYECKas CBs3b, MOJSPHAS U HETMOJSpHAs KOBaJICHTHAs
CBSI3b, WMOHHAsl CBS3b, WOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas [OJisI BeIIeCTBa
(IpolIeHTHAsI KOHIIEHTpAIKsi) B paCTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUA W TPUMEHSATH STH
MOHSATHUS NPU ONMUCAHUU BEIIECTB U UX NMPEBPAILCHUIT;

® HCIIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsl COCTaBjIeHHs (hOpPMYJI BELIECTB U ypaBHEHU N
XUMHYECKHX PEAKLIHIM;
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ONpEENATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCIICHUSI 3JIEMEHTOB B OWMHApHBIX COEIUHEHMSX, INPUHAUIEKHOCTh BEIIECTB K
onpeAieiEHHOMY KJIacCy COeQUHEHWH 1o (¢opMmynaM, BHJ XHUMHYECKOW CBA3HU
(xoBaJIEeHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHMSIX;

packpeiBaTh cMmbich [lepuonnueckoro 3akona [[. M. MeHnneneeBa: 1€MOHCTPUPOBATH
IIOHMMAHHE IIEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XUMHYECKUX D3JIEMEHTOB OT HX
nosioxkeHust B Ilepuogmdeckoil cucTeMe, 3aKOHOB COXPAaHEHHS MAacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOTaIpo;

ONMCHIBaTh U XapakTepus3oBaTh TaOaMuHyro Qopmy Ilepuoanueckoid cucTeMsl
XMMHWYECKUX 3JIEMEHTOB: pa3jiuyaTh IMOHATHS «rjaBHas moArpynmna (A-rpynma)» u
«mobounass moxrpymnmna (b-rpymma)», wManbie W OONbIIME TEPUOMBI, COOTHOCHTH
o0o3HaueHus, KOTopble UMeroTcs B Tabnuie «llepuonuueckas cucTeMa XHMHUYECKHX
anemenToB J[. . MenaeneeBay ¢ YHMCIOBBIMH XAapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii sijapa, oOOIIee YHUCIO 3JIEKTPOHOB U
pacnpeeneHle UX MO AIEKTPOHHBIM CII0SIM);

KJIaCCU(PHUIUPOBATh XUMHUUYECKHUE 3JIEMEHThI, HEOPraHMYECKHEe BEILIECTBA, XUMHUYECKHE
peakuuu (IO YHMCIy M COCTAaBY YYAacTBYIOIIMX B PEaKIMH BEUIECTB, IO TEIJIOBOMY
abdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOICTBAa BEIIECTB PA3IUYHBIX
KJIACCOB,  NOATBEpXKJas  ONUCAHWE IPUMEPAMHM  MOJEKYJSIPHBIX  YpaBHEHUM
COOTBETCTBYIOUINX XUMUYECKUX PEAKILIU;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTHM OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOHOCTHU IPOTEKAHUS] XUMUYECKUX MPEBPALICHUI B pa3IMYHBIX YCIOBUSX;
BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MAacCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTa 1Mo (OopMyJie COeIMHEHHUs, MaCCOBYIO JIOJIIO0 BEIIECTBA B
pacTBOpe, NPOBOANUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peaKIny;

MPUMEHSITh OCHOBHBIE OIEpalii MBICIUTEIBHON ACSITENIbHOCTH — aHalu3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alIo, KiIacCH(UKaIMIO, BBISIBICHHE NPUYUHHO-
CJIEJICTBEHHBIX CBSI3€d — ISl M3Y4YEHHUsS] CBOMCTB BELIECTB M XHMMHUYECKHUX pPeaKUui,
€CTECTBEHHO-HAY4YHbIE METO/bl IO3HAHUS — HAONIOJCHNE, U3MEPEHUE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peanbHbIA U MBICIEHHBIN);

CIIeZIOBaTh MpaBWJIaM TIOJB30BAHMA XHMHUYECKOW TMOCYI0ol U J1a00paTOpHBIM
o0opy0oBaHMEM, a TakXKe MpaBHJaM OOpAIEHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMH IO BBITIOJHEHUIO JTA00PAaTOPHBIX XMMHUYECKHUX OIBITOB MO MOJIYYCHUIO U
coOMpaHHIO Ta3000pa3HBIX BeElIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEACIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HaBAaHUIO PACTBOPOB IHIENIOYEH U
KHCJIOT C TOMOUIBI0 HHIMKATOPOB (JaKkMyc, (peHoapTalenH, METUIOPAHK U JPyTHE).
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TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

KoaunuecTBO Yacos

Ne HaumeHoBaHuUe pa3aesioB U KonTpobibre IpakTuyeckie JyleKTPOHHBbIE (IU(PPOBHIE)
n/n TeM NMPOrpaMMbl Bcero paGoThI paBoTh! o0pa3oBaTe/ibHbIE PeCypPChI
Pa3nea 1. IlepBoHayajibHble XMMHYECKHE MOHATHUSA
XuMHust — BaykHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6anoreka IIOK
MPAKTUYCCKOM JIEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJIoBeKa
12 BeiiectBa n xumMmmnueckue 15 1 bu6mmoreka [IOK
peakuuu https://m.eds00.ru/7f41837c
Wroro no pazgeny 20
Paznen 2. BaskHeiimue npeacTaBuTe/id HEOPraHM4ecKMxX BellecTB
21 Bo3znyx. Kucnopoa. [lonsitue 5 bubamnoreka [JOK
00 okcuaax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonsitue o 8 1 bubanoreka [JOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [lonsitue 06 5 1 1 bu6mmotexa [IOK
OCHOBaHMAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoreka [IOK

HEOPTraHUYECKUX COCTMHCHHM
Hroro no pazneny 30

https://m.edsoo.ru/7f41837c

Pasnen 3. Ilepuonnueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux 3j1emMeHToB JI. U. Menneaeesa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIMTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[Tepuonnueckunii 3aK0H U
3.1 [lepnoauueckas cucrtema 7
XUMHYECKUX AjemMeHTOoB JI. 1.

bu6anorexa IIOK
https://m.edsoo0.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MenaeneeBa. CtpoeHue
aToma
32 Owemmenno, ) BuSmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKITUU
bu6mmoreka [IOK
Hroro mio pasnery 15 https://m.edso00.ru/7f41837c
Pe3epBHOE Bpemst bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
110 ITPOI'PAMME
MHNOYPOYHOE IIVIAHUPOBAHHUE
8 KJIACC
No KoJsmuecTBO yacos Tara JJIeKTPOHHBbIE HU(PPOBbIE
u/n Tema ypoka Beero KonrTpoabusie IIpakTuyeckue w3ygenns oOpasoBarejibHbIe
padoThI padoThI pecypcbl
1 IIpeamet xumuu. Posib XumMuu B 1 bu6mmoreka [IOK
JKU3HM yesoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
5 ITonsaTre o MeTOJaX MO3HAHUS B 1 bu6nuoreka LIOK
XUMUH https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padorta Ne 1 «IIpaBuna
3 paboThI B Ta0OPaTOPUU U TPUEMBI 1 bubnuoteka [IOK
oOpaireHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pYIOBaHHEM))
4 Yuctele Bentectsa U cMecu. CriocoObl 1 but6mmoreka IIOK
pasjeieHns cMecei https://m.edsoo.ru/ff0d26ca
5 ITpakTueckas pa6ora Ne 2 1 bu6mmoreka IIOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

«Pasnenenue cMmeceit (Ha mpumepe
OUYMCTKH MTOBAPEHHOU COJIN)»

https://m.edsoo.ru/ff0d28c8

6 ATOMBI M MOJICKYJIBI bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE JIEMEHTHI. 3HaKU bu6mmoreka [IOK
(CHMBOJIBI) XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 cOKHBIC BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YUCHHE bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
o | s e e B LOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX DJICMEHTOB
11 OTHOcHUTENbHAsI aTOMHAs Macca. bubmuoreka [IOK
OTHOCHTENIbHAs MOJICKYJISIPHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bu6mmoreka [IOK
HJIEMEHTA B COCTMHEHHH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mojib. bu6mmoreka [IOK
Monsiprast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBICHUS. bu6nuoreka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yCioBHs IPOTEKAHUs bu6mmorexa LIOK
XUMHYCCKUX PEaKITHit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubmuoreka [IOK
XUMHYCCKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
g | e e, oo B LOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIUil
18 Kiaccudukarus XuMHISCKUX peaKIHil bu6mmoreka IIOK
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

(coemuHEHMs, pa3IOKEHUS,
3aMeleHus, 0OMeHa)

https://m.edso0.ru/ff0d3f34

M. B. JIOMOHOCOB — y4€HBIN-

bu6mmoreka [IOK

19 OHINIITONEANCT O606H56HH6 1 https://m.edsoo.ru/ff0d40c4
CHCTeMAaTH3aI1s 3HAHUH
20 KontponpHas pabora Nel mo teme bubnuoreka [IOK
«BeiecTBa 1 XUMHYECKUE PEAKIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech raszos. Cocras
21 Bosgz?;lxa KncnoponB— BJg:eMCHT u bubmmorexa HOK
: https://m.edsoo.ru/ff0d448e
nmpocTtoe BemecTBo. O30H
dusnyeckue 1 XUMHYECKHE CBOMCTB
22 KI/IC:onpe(::I[a ?pealcum/l szncie;;ﬂ - bubmmorexa [HOK
’ https://m.edsoo.ru/ff0d4614
ropenune). [TonsaTue 06 okcuaax
23| maboperopit n mpoEmEIIORTE Buanorexa LIOK
' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kuciaopoaa
TeruoBoit 3 pexT XuMuIecKon
24 peaKkuuu, NOHATHE O bubanoreka [HOK
TEPMOXHUMUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMHUUYECKHUX PEAKIIHUIX
25 | Sarpmems souruma, smototer oo BuGmiorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAILICHUS
26 | oo u robpenns kmenopora buGmnorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae?
H3Y4YeHHE €r0 CBOMCTBY
27 Bonopon — aneMeHT u npocroe bu6nuoreka LIOK
BerecTBo. Haxoxienue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHE CBOMCTBA bu6anorexa IIOK

BoJiopoa. [IpumeHeHne Boiopoaa

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 | TlondTHE 0 KHCTOTAX M COTAX https://m.eds00.ru/ff0d50d2

30 Cnioco0sI MoTydeHus BOJAOPO/IA B bu6mmoreka [IOK
71a00paTOPHH https://m.edsoo.ru/ff0d4dd0

3| lonymenme n sobmpemme soroons bumotera LOK

. ’ https://m.edsoo.ru/ff0d4f42
M3yYCHHUE €r0 CBOMCTB

30 MounsipHbliil 00bE€M ra3oB. 3aKOH bubanoreka [JOK
ABorajapo https://m.edsoo.ru/ff0d542e

53| momecton revs oo e mamscrony bumorera LOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
o | Mmoot oaton e o LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIEHUH ra30B

35 DOU3NYECKUE U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [lonstue 006 bubnuoreka [IOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopUTEIb.

37 Hacrlmennnle 1 HEHACBIIIICHHBIE bu6nuoreka LIOK
pacTBOpBl. MaccoBast 10Jis BEIIeCTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTuueckas padbora Ne 5 mo Teme

38 «ITpuroroBieHue pacTBOPOB C bubnuoreka [IOK
OTIpeICIIEHHON MacCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BELIECTBAY

39 Kontponbhnas padora Ne2 no teme bu6anorexa IIOK
«Kwucmopon. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342

40 OKcupl: cocTaB, KiIacCU(pHUKAITUS, bubmmoreka IIOK
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XUMHUYECKUE CBOKCTBA

bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX hitps://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHHS: COCTaB, KilacCuPpUKaIms, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yenue u xumMuyecKrue CBOMCTBA bubanoreka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kiaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yenue u XuMu4YeCKrue CBOMCTBA bubanoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16 cnocodm moayaemun, xivmeorie ubmnorea IOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktuyeckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuorexa [IOK
«OCHOBHBIE KJTaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 ['eneTndeckas cBsA3b MEXAY KiIacCaMu bubamnoreka [HOK
HEOPraHUYECKUX COCTUHCHHM https://m.edsoo.ru/00ad9a50
49 O06o011eHNne U CUCTeMAaTU3AIIHS bubnuoteka [IOK
3HAaHUHI https://m.edso0.ru/00ad9cb2
KonTponbHas Ta Ne3 o Tem
50 "CC))CHEEELIeaKHI;iizI ig)SFaI({)H:ecin bubmorexa [JOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHUH
SL xummecckax sneventon. Hommmie o ubmorera LIOK
‘ https://m.edsoo.ru/00ad9ffa
IpyIIax CXOJHBIX 3JIEMEHTOB
52 [Tepuoanyeckuii 3aKOH U bu6mmoreka IIOK
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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[lepuoauueckas cucteMa XMMUYECKUX
sanemeHToB /1. . MenneneeBa

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

53 [Tepuoapl, TPYIIIBI, TOATPYIITHI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue aroMoB. CoCTaB aTOMHBIX bubnuoreka [IOK
saep. M3orombl https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTpOHHBIX 06OJIOLICKU Bubmorexa LIOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit _
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenneneeBa
XapakTepucTuKa XUMUUYECKOTO
56 BJIEMEHTA MO €T0 MOJIOKECHUIO B bu6mmoreka IIOK
[Tepuoamueckoit cucteme 1. U. https://m.edsoo.ru/00ada824
MeHneneeBa
3nauenue [lepuoguyeckoro 3akoHa
57 JUISL Pa3BUTHS HAYKHU U ITPAKTUKH. []. bubanoreka [JOK
. MenpeneeB — y4EHbIH, eAaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIEeKTPOOTPHUIIATEIHHOCTh aTOMOB Buborexa [IOK
58 XUMHUYECKUX 3JI€MEHTOB/ _
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepodHas paboTa
59 HNoHHas XxuMHu4deckas CBSI3b bubmmorexa ITOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas noJIsIpHast XUMHU4YECKas bubanoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenossipHast bubanoreka [IOK
XUMHYECKasi CBSI3b https://m.edsoo.ru/00adaab9
62 CrenieHb OKUCTICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC but6mmoreka IIOK

peaxkuuu

https://m.edso0.ru/00adb076
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bu6mmoreka [IOK

64 OKHUCIHUTENN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | Smommrimstiore | BuSorsa 10K
CEA3E https://m.edso0.ru/00adb486
66 PesepBHbIil ypok. O000IIeHHE 1 1 bubnuoreka [IOK
CHCTEMAaTH3alus 3HAHUN https://m.edsoo.ru/00adb33c
67 Pesepsubiit ypok. O60011eHIE U 1 bubanoreka [JOK
CHCTEMAaTH3alus 3HAHUN https://m.edso0.ru/00ad9cb2
68 Pesepsublit ypok. O60011eHNE U 1 bubanoreka [JOK
CHCTEMAaTH3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME
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