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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBICHA HAa OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHsI OCHOBHOW 00Opa30oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpaszoBanus, npeacraBieHHBIx B ®I'OC OOO, a Ttakke Ha OCHOBE (QenepanbHOi paboueit
nporpaMmbl BOCHHUTAHHUA U C y‘IéTOM KOHICTIIUHA ITPCTIO AaBaAHUA yqe6H0r0 npeamera «XUMHA» B
oOpa3oBaTelIbHBIX opranm3amsax Poccuiickoit @enepammm.

[Iporpamma 1o XuMHM Ha€T TpPEACTABIEHUE O IENsAX, OOmel crparerun OOydeHHs,
BOCIIUTAHUS ¥ Pa3BUTUS OOYYArOIIMXCSl CpEeACTBaMH Yd4eOHOTO TpEIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKAHKWE, TPEAYCMATPUBAET pACHpeleNieHHe ero 1o Kiaccam Hu
CTPYKTYPUPOBAHUEC I10 pasacjiaM U TEMaM IPpOrpaMmbl 110 XUMHUH, OMPEACTIACT KOJIUYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKH COJACPKaHUA, PCKOMCHAYCMYIO IIOCICAOBATCIBHOCTE HW3YUCHUS
XUMHHM C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYyJaroIIuXCs, OMPENeNsieT BO3MOXKHOCTH TMpEeIMeTa U peaTu3aliin
TpeOOBaHMH K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON MpOTpaMMBl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, a Takke TpeOOBaHUH K pe3yabTaTaM 00y4eHHs XMMHMH Ha YpOBHE
nena en HU3YydCHHUA TNPEAMETa ©W  OCHOBHBIX BH/I0B yqe6Ho -TI03HABaTEILHOM ACATCIIbHOCTH
00yJaroIIerocs mo OCBOCHUIO y4eOHOTO COJIep KaHMS.

3HaHUE XUMHUHU CIY)KUT OCHOBOM A1 (pOpMHUpPOBaHMS MHPOBO33pEHHUs OOydarollerocs, €ro
IIPEJCTAaBICHUNA O MaTepuanbHOM €IUHCTBE MHUpA, BaXXHYIO POJIb UIPaloT (popMupyeMble XUMHEH
IIPEJCTABICHUS O B3aMMOIIPEBPAIECHUSAX PHEPTUU U 00 HBOJIOIMM BEUIECTB B NMPHPOJE, O MYTIX
peleHus r1o6aabHBIX IPOOIEM YCTOHUMBOIO pa3BUTHSI YEIOBEUECTBA — CHIPbEBON, YIHEPreTHUECKOH,
MUILIEBOM U 3KOJOrMUYECKON 0€30I1aCHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH JUIsl caMOpa3BUTHUA M (POPMHUPOBAHUSA KYJIbTYPHI
JMYHOCTH, €€ 001el U (PyHKIMOHATIBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBaHME MBILUIEHHS M TBOPYECKUX CIHOCOOHOCTEH oOydaromuxcs,
HaBBIKOB MX CaMOCTOSITEJIbHON y4eOHOH JeaTenbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIIEA0BATEIbCKUX
YMEHUH, HEOOXOMMBIX KaK B IIOBCEAHEBHOM XKU3HU, TaK U B IPOPECCUOHATIBHON 1€ TebHOCTH;

3HaKOMHT CO CHelHU(PUKON HAydHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOIO B3IJIs/a
Ha EJMHCTBO MPHUPOJAbI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

crocoOCTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHMSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHue 00yUaroIHUXCsl.

JlaHHble HampaBieHHUs B OOyYeHMHM XHMMHUU OOECIeYMBAIOTCA CHELU(PUKON colepKaHus
y4yeOHOTO MHpeaMeTa, KOTOPBIM SBJsEeTCS MeJaroruuyecky aanTHPOBAHHBIM OTpakKeHHEM 0a30BOii
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO oOmIero o0pa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
00y4aromMMHUCS CUCTEMBl IE€PBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPraHMYECKOW XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHU4eCKON XUMHUH.

CtpykTypa coiepkaHusi HpOTpamMMbl 1O XUMHUH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
nosxona k e€ uydenuto. CosiepxaHue CKIaJbIBACTCS U3 CUCTEMBI IOHATUI O XUMHUYECKOM JJIEMEHTE
U BEIIECTBE W CHCTEMBbl MOHATHH O XHMMHUYEeCKOM peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpPraHu30BaHbl MO TNPHUHLHUITY IOCIEIOBATEIBHOIO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETHUYECKHX



IIPEICTaBICHUH PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUs KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /[[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OJMIIUPHYECKH TMOJTYYCHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJIHOTO YPOBHS K JIPYTOMY, BBITIOJIHSSA
GyHKIMH OOBSCHEHUS W TPOTHO3HPOBAHHS CBOWMCTB, CTPOCHHS M BO3MOYKHOCTEH IMPAKTUIECKOTO
MIPUMEHEHHUSI U TTOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHne TporpaMMbl 10 XHMHH CHOCOOCTBYeT (DOPMHPOBAHHIO IPEACTABICHUS O
XMMHUYECKOM COCTaBIAIOIIEN HAydyHOM KapTHMHBI MHpa B JIOTUKE €€ CHUCTEMHOM IPUPOJIBI,
IIEHHOCTHOTO OTHOIIEHHS K HAydYHOMY 3HAHUIO M METOJlaM IO3HaHWs B Hayke. M3ydeHue XUMHUU
MPOUCXOAUT C MPUBJICUEHUEM 3HAHUW M3 paHEe M3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuit
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipy u3ydeHUM XUMUU MPOUCXOIUT (POpMUPOBAHHE 3HAHMM OCHOB XMMHMUYECKOM HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKON NIEATEIbHOCTH YeJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/iada Y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHMM — Ba)XHEHIMX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKHX IMOJIOKEHUH,
JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAYKH, B MPUOOIICHNN K HAyIHBIM
METOJIaM TIO3HAHUS TIPU U3yYEHUHU BEIIECTB U XUMHUYECKUX PEakluid, B (OPMUPOBAHUU U PA3BUTHHI
MO3HABATEIbHBIX YMEHHW W WX TNPUMEHEHHHM B  y4eOHO-TIO3HABATENIbHOW ©  y4eOHO-
HCCIIEIOBATENIbCKON JIESTEIbHOCTH, OCBOGHUU MpaBWJl 0e30MacHOro oOpallleHusi ¢ BellecCTBaMU B
IOBCEIHEBHOM XKU3HU.

[Ipy wW3ydeHMH XMMHUHU Ha YpPOBHE OCHOBHOTrO o0OImIiero oOpa3oBaHHUS Ba)KHOE 3HAuYCHUE
pUOOpeNH TaKue e, Kak:

— (opmupoBaHHEe HHTEJUIEKTYaJIbHO Pa3BUTOI JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYJHHYECTBY, CaMOCTOATEILHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOM aganTupoBaThCsl K OBICTPO
MEHSIFOLIUMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTb OOy4YyeHUsi Ha cHCTeMaTH4eckoe mpuoduieHrne oOydamuxes K
CaMOCTOSITENIbHOM MO3HABATENbHOM NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— obecrieyeHne ycIOBUHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIMMUCSA OIbITa
pazHoOOpa3HOM MeATEeNbHOCTH, MO3HAHUS W CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢dopmupoBanue o0mel (yHKIMOHAIBLHOW W €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM
YHClie YMEHUN OOBSICHITH M OLIEHUBATH SIBIICHHUS OKPY)KAIOILIEro MHUPA, UCHOJb3Ys 3HAHUSA U OIIBIT,
MOJIy4YE€HHBIE TIPU U3YUYECHUU XUMUU, IPUMEHATh UX TPU PELICHUU MPOOJieM B MOBCEAHEBHOU JKU3HU
U TPYJOBOM €ATEIbHOCTH;

— (opmupoBanue y 0Oy4yaroUIMXCs T'YMAHHUCTUYECKUX OTHOIICHWH, MOHUMAHHS IEHHOCTU
XUMHYECKUX 3HAHUH [UIsi BBIPAOOTKH SKOJOTHYECKH I[€IeCO00pa3HOT0 TMOBEACHUS B OBITY U
TPYIOBOU JEATENBHOCTH B LIEJIAX COXPAHEHUsI CBOET0 3JI0POBbS U OKPYXKAIOILIEH IPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIIUU K 00Y4EHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCITUTAHHIO HA
OCHOBE yCBOEHHUS OOIIEUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaMpPaBJICHHOCTH JAILHEUIIIETO O0yUICHMSI.

OO1mee 4uCIIO YacoB, OTBEACHHBIX S M3YYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus, cocraBiseT 136 yacoB: B 8 kiacce — 68 4yacoB (2 yaca B Henmenwo), B 9 kiacce — 68



4yacoB (2 yaca B HEZCIIIO).
COJAEPKAHUE OBYUEHUSA

8 KUJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMUM B )KU3HU 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Terna U BellecTBa.
®dusnyecKre CBOMCTBA BEHIECTB. ArperaTHoe COCTOsiHME BemiecTB. [loHsITHE 0 MeTOIax MO3HAHUs B
xumun. Yuctelie BemecTa u cMecu. CriocoObl pa3ziesieHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 37IeMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIeMEHTOB. [IpocThie 1
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckasi Gopmyna. BajaeHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH TMOCTOSIHCTBA
cocTaBa BemiecTB. OTHOcUTENbHAs aTOMHast Macca. OTHOCUTEbHASA MOJIEKYJIsApHasl Macca. MaccoBast
JIOJISI XUMHUYECKOr0 JICMEHTA B COCIUHCHHH,

KonnuectBo BemectBa. Monbs. Mossipas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €MHUII BenecTBa. PacuéTel mo opmynaM XUMUYECKUX COSTMHEHUH.

Ou3nyeckue MW XHMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus W €€ NpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XMMHYECKHE ypaBHEeHHs. Kriaccupukamuss XUMHUYECKUX PpeaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHMYECKOW TIOCY/JOW, MpaBWiIaMH pPabOThl B JabopaToOpud W TpHEMaMHU
obOparieHuss ¢ J1abopaTopHBIM O00OPYIOBAHHWEM, HM3y4YE€HHE M ONHUCAaHWE (PU3NUYECKUX CBOWCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HaOmIoAcHWE (DU3MdecKux (TUIaBJICHUE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJCHCAIUS BOJbBI) M XUMHUYECKHUX (TOPCHHE CBEYH,
MPOKaJMBaHUE MEIHOW TPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KUCIOTOW) SIBJICHHMA, HaONIOACHUE
OTIMCaHUE TPU3HAKOB MPOTECKAHUS XUMHUYECKUX peakiuid (pasyioKeHHE caxapa, B3aUMOJCHCTBUE
CEPHOM KHUCJIOTHI C XJOpuaoM Oapusi, paszioxkenue ruapokcuaa memu (II) mpu HarpeBanuu,
B3auMOJICHCTBUE kene3a ¢ pactBopoM coiid meau (II), n3ydenune crnocoOOB pa3aeiieHus: cMecei: ¢
MMOMOIIIBI0 MarHuTta, (UILTPOBAHHE, BBIIAPUBAHWE, MUCTWLIANMA, Xpomartorpadus, MpoBeIcHUE
OYHMCTKH TIOBAPCHHOW COJIM, HAOJIOJIEHWEe W ONHCAHHE pEe3yJIbTaTOB MPOBEJACHUS OTIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHUE MOJIEICH MOJISKYI (IIIapOCTEPIKHEBHIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3J€MEHT W MPOCTOE BELIECTBO.
Haxosxxnenue kuciopona B npupojne, (GU3MYECKHE M XHMHYECKHE CBOWCTBA (PEaKIUUd TOPEHHS).
Oxcunpl. [lpumenenne xucnopoma. CrnocoObl TONydeHHs KUCIOpoJa B JabopaTopuu H
npoMeblieHHocTu.  KpyroBopoT kucinopoaa B mpupoge. O30H — amioTponHas MoauduKanus
KHUCJI0pO/Ia.

TeroBoit 3ddekT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHUS, O3K30- U
SHAOTEPMHUUYECKHE peakuuu. TOMIMBO: Yrojlb M MeETaH. 3arps3HEHHE BO31yXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue Bojgopoaa B mpupoje, Gpusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI momydeHus. KucnoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBolicTBa BoAbl. Boma kak pactBopurenb. PactBopbl. Hacelliennsle u
HEHACBIIIEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B BojAe. MaccoBasi A0S BEIIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHoBaHus. Poiib pacTBOpOB B HPHUPOJE U B KU3HU YEIIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.



Knaccudukanuss Heopranmdecknx coeauHenuidt. Oxcunpl. Krmaccudukammst OKCHIIOB:
cojeoOpa3ymome (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHble) U Heconeobpasyromme. HomeHnknarypa
oKcu10B. PU3NUECKUE U XMMHUECKHUE CBOICTBAa OKCUIOB. [losyueHue okcuios.

OcnoBanms. Krnaccupukanust OCHOBaHMIA: IMIENOYM ¥ HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHmil. @usznueckue M XHMHYECKHME CBOMCTBa OCHOBaHuH. [lomydeHue
OCHOBaHUH.

Kucnorel. Knaccudpukammst xucnor. Homenkmarypa kucior. Dusnyeckne W XUMHUYECKUE
cBoiicTBa KucaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenxknarypa coneil. @usnueckue u XuMudeckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEENIEHUE COJEepkKaHUs KHUCIOpOJa B BO3[yXe, IOJIyue€HUE, coOHpaHue,
pacrno3HaBaHHEe W M3y4EHHE CBOWCTB KHCJIOpOJa, HAONIOJEHHWE B3aUMOJEWUCTBHUS BELIECTB C
KHUCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHMS M IPEKpallleHuss TOpeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJIOB U ONMCAHHWE UX CBOMCTB, MOJIyde€HUE, COOMpaHHE, PACIIO3HABAHUE U U3YyUEHUE
CBOMCTB BojopojAa (TopeHue), B3auMojeWcTBue Bojopona c¢ okcuaom wmeau (II) (Bo3moxkHO
WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), HaAOMIOIEHHE O0O0pa3IloB BEMIECTB KOJMYECTBOM | MOJIb,
HccleIoBaHUE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB C Pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOPOB C OMPENETEHHOW MAacCOBOW J0JIEM pacTBOPEHHOTO BEIIECTBA, B3aAMMOJACHCTBHE BOIBI C
MeTajjlaMu (HaTpUeM M KajblueM) (BO3MOKHO HCIOJIB30BaHUE BHUJIEOMATEPUANIOB), UCCIIEIOBaHHE
00pa310B HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIOJEHHE HW3MEHEHHUS OKpacKu
WHJIMKATOPOB B PACTBOpPAX KHUCIOT M IIeJoued, m3ydeHue B3ammojencTtBusi okcuma meam (II) ¢
pacTBOPOM CEpPHOM KHUCJOTBI, KHUCJIOT C METAJNIaMHM, PEAKUUA HEUTpaIM3aluM, [OJy4eHUE
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO METajlla JIPYrMM M3 PAacTBOpa COJIM, pEUICHUE
SKCIIEpUMEHTAIIBHBIX 3aa4 10 TeMe «BaxHenmme Kinaccsl HEOPraHM4eCKUX COCTUHEHUIN.

Ilepuonuveckuii 3akon u Ilepuoamueckass cucrema xumMudeckux 3jemeHtos JI. H.
MenpgeseeBa. CtpoeHne aToMoB. XMMHYeCKas CcBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KIACCHU(PUKAIUU XUMHUYECKUX 3JieMeHTOB. [loHsTHE O rpymmax CXOIHBIX
3JIEMEHTOB (ILIE€JIOYHBIE U LIEJIOYHO3EMEIbHbIE METAIlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

[Tepuoanueckuit 3akoH. [lepuonnueckas cucrema xumuyeckux snemeHToB . . Menneneena.
Kopotkonepuoanas u niuHHONepuoAHast popmsl [lepuoanyeckoit cucTeMbl XUMUYECKHX JIEMEHTOB
J. W. Menneneesa. Ilepuonsl u rpynmbl. OU3NYECKUH CMBICH ITOPSAAKOBOIO HOMEpPA, HOMEPOB
MepUOJA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siaep. M3oTonbl. DneKTpoHbl. CTpOEHUE 3IEKTPOHHBIX
o0os10uek aToMoB TiepBbIX 20 xumudeckux neMenToB [lepuoanueckoit cuctemsl Jl. . Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTAa MO ero mnojoxkenuto B Ilepmomnueckoit cucreme [I. U.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U MEPUOJaM.

3nauenue [lepuonnueckoro 3akoHa u Ileproguueckoil cCHCTEMBl XMMHUYECKHUX JIEMEHTOB VIS
pa3BuTHUsA HayKku U npakTtuku. [. . Mennenees — yu€HbIil U TpaXXJaHNH.

Xumuyeckas cBs3b. KoBasieHTHas (OJISpHAS W HETIOJISPHAs) CBSI3b. DIIEKTPOOTPUIIATENHHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl okucienus u



BOoccTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHre oOpa3ioB BEUIECTB METAUIOB M HEMETAIJIOB, B3aUMOACHCTBUE THAPOKCUIA IIMHKA C
pacTBOpaMu KHUCJIOT U LIEJIOYEH, IPOBEIEHUE ONBITOB, WILIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pas3ioKeHUsl, COETUHEHUS).

Meoswcnpeomemmoie ceasu

Peanu3zanus MexnpeaMETHBIX CBsI3ed MPU N3YYEHUU XUMHUM B 8 KJIACCE OCYILECTBIISIETCS Yepe3
UCIOJIb30BAHME KaK OOILIMX €CTECTBEHHO--HAyUHBIX IOHATUM, TaK W MOHITHUM, SIBIISIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OO0mue ecTecTBEHHO--HAYYHbIE TOHSATHS: HAy4HbIN ()aKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KJIacCU(PHKAIUs, IEPUOIUYHOCTh, HAOJIOJIEHNE, SKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHE,
MOJENb, SIBJICHUE.

®usuka: MaTepus, aTOM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaaAnoaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUECKUH 3apsi], BEIIECTBO, T€NO0, 00BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, ra3, (PM3NYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TJIaHEeThl, 3B€3/1b1, COoJTHIE.

buonorus: ¢potocunres, nprxanue, ouocdepa.

I'eorpadust: atmocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOJbI, MOJIE3HbIE UCKOTIAaeMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KVIACC

BemecTBo u xumMu4eckasi peakuusi

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyecknx anemeHToB . . Menneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMUYECKUX IJIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, KaJlus, KaJlbLUd M HMX COEIMHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM OJIIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIbl XWMHYECKOW CBSI3U. THIBI KPHUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUYECKON PEIETKN U BUAA XUMHUECKOHN CBS3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB. XMMHUECKHUE CBOIICTBA BEILIECTB,
OTHOCSIIMXCS K Ppa3IUYHBIM KJaccaM HEOpPraHWYecKMX COEIUHEHHH, TeHEeTUYecKash CBS3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanuss XMMUYECKHX peakUuid MO pa3iMyHbIM HpHU3HaKaM (10 4YUCIy U COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIUIOBOMY 3 (HeKTy, 0 U3MEHEHHIO CTENEHEeH OKHCICHUs
XMUMHUYECKUX JIEMEHTOB, 10 OOPAaTUMOCTH, MO YYaCTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKUE
peaxiuu, TepMOXUMUYECKIE YPaBHEHUS.

[Tonsitne o ckopoctn xumMudeckod peakuuu. lloHstue 006 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusx. [IoHsATHe 0 TOMOTeHHBIX U TeTeporeHHbIX peakuusax. [lonsarue o xatanuse.
[TonsiTne 0 XuMU4YecKOM paBHOBecHUU. DaKTOPBI, BIMSIONINE Ha CKOPOCTh XUMUYECKOW peakluu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLIUU, OJCKTPOHHBIM  0alaHC  OKUCIMTEIHHO-
BOCCTaHOBMUTENbHOM peakiuu. CoCTaBleHHE YpPaBHEHMH OKUCIHUTENIbHO--BOCCTAHOBUTENBHBIX
peakmii ¢ UCTOJIb30BaHUEM METOA MIEKTPOHHOro OanaHca.

Teopust >NIEKTPOIUTHYECKON TUCCOIMALUU. ODIEKTPOJUTHl U HEIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOIMAIMK BEUIECTB C Pa3IMYHBIMH BHJIAMU XUMUYECKOUW cBs3u. CTemneHb
aucconranuu. CUIIbHBIE U CIIa0ble 3JEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YCIOBUS NMPOTEKAaHWs pEeaKUUi HOHHOTO OOMEHa, MOJHBIE U
COKpaIlEHHBbIE HOHHbIE ypaBHEHHMs peakinuil. CBoicTBa KHCIIOT, OCHOBaHMl M COJE€W B CBETe
MpeJCTaBICHUN 00 PIEKTPOJIMTHUECKON Aucconnanuy. KauecTBeHHbIE peakiiu Ha HOHbIL. [loHsATHE O



TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICIISIMUA KPUCTAUTUIECKUX PEIIETOK HEOPTaHMUECKUX BEIIECTB — METAJIIIOB
u HemeTayioB (Tpadura W amMmasa), CIOXKHBIX BEHISCTB (XJIOpHIA HATPHUs), HCCICIOBAHUE
3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMK OT BO3JCHCTBUS PA3IUYHBIX (PaKTOPOB, UCCIICAOBAHHE
AIIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, IMPOLECCA JUCCOLIMAIUHN KHCIOT, MIETIOYEeH U COJIeH
(BO3MO>KHO HCIIOJIb30BAaHHE BHJICO MATEPHAIIOB), TPOBEICHUE OIBITOB, HIUTFOCTPUPYIOMINX PU3HAKA
MPOTEKaHUs peaKIuii HOHHOTO oOMeHa (0Opa3oBaHUe OCa/Ka, BBIJICJICHUE Ta3a, 00pa30BaHUE BOJIBI),
OTIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENFHBIX pEakUuil (ropeHue,
peaKknmuy PpasJoKEHUs, COCINWHEHHs), PACMO3HABAHME HEOPraHWYECKUX BEIIECTB C IIOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI HA HOHBI, pEIIEHNE SKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl U X coeTUHEHUS

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CtpoeHne u (U3MYECKHE CBOWCTBA MPOCTHIX BEHIECTB — TaJOT€HOB. XHMHUYECKHE
CBOWCTBA Ha TMpHMepe Xjopa (B3aUMOICWCTBHE C METAJUIAMH, HEMETaJUIaMH, IIEeI0YaMu).
XnopoBogopoa. CoissiHasg KHUCIOTA, XMMHUYECKHE CBOMCTBA, IMOJy4eHHE, NMpUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJa HAa OpPraHu3M 4YeJjoBeKa. BakHeullnwe XJIopuabl M HX HAXO0XKICHUE B
IpHUpPO/IE.

OOmass xapakrtepucTuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTereHH OKucieHus. CTpoeHWe W (HU3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHACJIOPOJa M Cepbl. AJUIOTPOITHbIE MOIU(PHUKAIIMNA KHCIOPOIa U Cepbl. XUMHUECKHE CBOWCTBA CEPBI.
CepoBosopoa, cTpoeHHe, pusndeckue U XuMuueckrue cBoiictBa. OKCHABI cepbl KakK MpeICTaBUTEH
KHUCIIOTHBIX OKcHAoB. CepHas KucioTa, (QU3MUYECKHME W XUMUYECKHe CBoWcTBa (0o0mue Kak
MpeICTaBUTENs Klacca KUCIOT U creurduueckue). XUMUYECKHE peaklUd, JIeKallue B OCHOBE
MPOMBIIIJICHHOTO CMOco0a TMOJIy4YeHus: CepHOW KHUCIOThl. [Ipumenenue cepHoi KucioThl. Comu
CepHOM KHCJIOThI, KAaUeCTBEHHAsl peakius Ha cyiabdaT-uoH. HaxoxaeHue cepel U €€ COCIUHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH Cpelibl COeAMHEHUAMHU Cephl (KUCIOTHBIE JT0KIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €ro MPeI0TBPAILCHUSI.

OOmass xapakrepucTuka dJaeMeHTOB VA-rpynnbel. (OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIEe CTETNIEHU OKUCIIEHUs. A30T, paclpoCcTpaHeHUEe B IpUpoJe, (pU3nueckue u XUMUYECKHe
cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, ero (u3nueckue U XHMUYECKUE CBOMCTBA,
nostyueHue u npuMmenenue. Conu aMMOHUS, UX (U3MYECKUE U XUMHUYECKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHUS. A30THasg KHCIOTa, €€ ModydeHue, (U3NYECKUEe H
XUMHYECKHE CBOHcTBa (0OOmIMe Kak MpeACTaBUTENs Kacca KHUCIOT U cheruduveckue).
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHUSI B KaueCTBE MHHEPAIbHBIX yI0oOpeHHil. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIeH cpellbl COeAMHEHUSAMHU a30Ta (KUCIOTHBIC JA0XKIU, 3arps3HeHHEe BO3AyXa,
moYBbl M BoA0EMOB). Docdop, ammorponHbie Moaudukanuu dochopa, GU3NUESCKHE U XUMUUYCCKUC
cBoiictBa. Oxcun ¢ocdopa (V) u docdopHas xucnora, Gu3MUecKue U XUMHUYECKHE CBOICTBA,
nonyuenue. Mcnonp3zoBanue GocdaroB B KauecTBE MUHEPAIBHBIX yIOOPEHUIA.

OOmass xapaktepucTuka »d1eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHU OKHCIEHHS. YTIEpoJ, alJIOTPOMHbIE MOAM(UKAINK, pPaCIpOCTPaHEHUE B
npupoje, ¢pU3NUecKue W XUMHYeckue cBoicTBa. Ancopbuus. KpyroBopoT yriepona B mpHpoJe.
Oxcuapl yriaepoaa, ux (pu3Mveckne U XMMHUYECKHE CBOICTBA, NEHCTBHE HA KUBBIE OPraHU3MBIL,
MOJIydeHHEe U TpPHUMEHEHHe. DKOJOrMuecKue MpoOieMbl, CBs3aHHble ¢ okcuaoM yriepoma (IV),
TUNOTEe3a TI00aTBHOTO TOTEIUICHUS KJIMMaTa, MTapHUKOBBIN 3(pdekT. YrompHas kuciora u e€ comu,
X Qu3MYecKkrue M XMMUYECKUE CBOICTBa, MOJNydeHHE M MpuUMeHeHune. KauecTBeHHas peakius Ha



kapOoHaT-uoHbl. VMcrnonb3oBanue kapOOHATOB B OBITY, MEIHMIIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHUMYECKHUX BEUIECTBAX KaK O COEIMHEHUSIX Yriepoja
(MeraH, 3TaH, ATUJIEH, ALlETWIEH, 3TAHOJI, TJIULEPUH, YKCYCHasl KucioTa). [IpuposnHble HCTOUHUKHT
YII€BOJOPOJOB (Yroiib, IPUPOAHBINA ra3, HePTh), MPOAYKTH UX THepepaboTku (OEH3MH), UX POJb B
ObITY W TPOMBIIIICHHOCTH. [loHSATHE O OMOJOTHMYECKH BaXKHBIX BEIIECTBAX: JKUpax, OeKax,
YII€BOAAX — W MX pPOJM B KU3HM 4eJoBeka. MarepuaabHOE €IUHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCIUHEHUM.

Kpemuuii, ero gpusnueckre 1 XMMHUECKHUE CBOMCTBA, MOJIydeHUE U NpuMeHeHne. CoequHEeHMs
KpemHHs B mpupoae. OOmue mpexacraBieHus o6 okcuzae kpemuus (IV) um KpeMHHEBOW KHCIOTE.
Cunukatel, WX HWCHOJB30BaHWE B OBITY, B TPOMBIILICHHOCTH. Ba)KHEWIINe CTPOUTENhHBIE
MaTepuagbl: KepaMHuKa, CTEKJIOo, IEeMEeHT, OeToH, kene300eToH. I[Ipobnembl Oe3omacHOro
WCIO0JIb30BAHUS CTPOUTENIbHBIX MaTEpUajIoOB B MOBCEIHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCJIOTHI, MPOBEIEHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPHI-MOHBI M HAOJIOJICHWE TPH3HAKOB WX TPOTEKAHWs, OTIBITHI,
oTpaxaromue (U3NYecKhe M XHMUYECKHE CBOMCTBA TaJIOT€HOB M HUX COEIWHEHHUI (BO3MOXKHO
HCIOJIb30BAHME BUJEOMATEPHANIOB), O3HAKOMJIEHME C 00pa3laMu XJIOpHUIOB (TaJOreHHUI0B),
O3HaKoMJIeHHe ¢ oOpa3uamMu ceppl U €€ COEAMHEHUAMHU (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEepHAOB),  HAOMIOJCHWE  Tporecca  OOyrIMBaHUA  caxapa  TOJ  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, WM3yde€HHE XHMHMUYECKHUX CBOWCTB pa30aBICHHON CepHOM
KHUCJIOTBI, MpPOBEJCHHE KayeCTBEHHOW peakUuWu Ha cyinb(ar-uoH u HaOII0AeHHE NpuU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (U3MYECKUMHU CBOWCTBAMHU a3oTa, ¢ochopa M WX COCAMHEHUI
(BO3MOXHO HCTOJB30BaHUE BHUIACOMATEPHATIOB), oOpa3iiaMu a30THBIX M (OCHOPHBIX YAOOpEHUH,
MoJIlyueHue, cobrpanue, pacrio3HaBaHHe U U3ydyeHHE CBOMCTB aMMHUAaKa, MPOBEIEHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pocdaT-MOH U U3yUeHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOW KHUCIOTBHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHKE BHJICOMATEPUAIIOB),
M3Y4YEeHHUE MOJeNlell KPHUCTaUIMYECKUX peméTok anMmasa, rpadura, QyrmiepeHa, O3HaAKOMIIEHUE C
MPOLIECCOM  aJICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U YCTPOHCTBOM
MIPOTUBOTa3a, MOJIydeHHE, COOMpaHUE, PaclO3HAaBaHWE M H3YYEHHE CBOMCTB YIJIEKUCIIOrO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIUil Ha KapOOHAT M CHJIMKAT-HUOHBl U H3y4CHHE IMPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHMEH CHJIMKATHOM  IPOMBILUICHHOCTH, pElICHHE
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeMe «BakHel1e HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OO01as XxapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX IOJIOKEHHUS B
[Iepuonnueckont cucremMe xumuuyeckux oanemMeHTtoB /J[. M. MenneneeBa M CTPOEHUS aTOMOB.
CrpoeHue MeTauioB. Mertamidyeckass CBsi3b M MeTa/UIMdeckas KpUCTATMYecKas peméTka.
DAEKTPOXUMHYECKUN Psii HAnpsOKeHU MeTamioB. Du3nyeckue U XMMHUYECKUe CBOMCTBA METAIOB.
OOmme cnocoObl mMmosydeHuss MetauioB. [IoHATHE O KOPPO3WM METAIOB, OCHOBHBIE CHOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBel (CTalb, Yyr'yH, AIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIIJIEHHOCTH.

Hlenounsle MeTamuibl: noyiokeHue B [lepuonnyeckoil cucteme xuMudeckux snementos /1. U.
MeHeneeBa, cTpo€HHE WX aTOMOB, HaXOKJeHUEe B npupojae. Puszndeckue u XUMHUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U THIPOKCHJIBI HATpUsa U Kanus. [IpuMeHeHue 1enovHbIx
METaJUIOB ¥ UX COETMHEHUH.

[lenouHo3emMenbHbIE METAIBl MarHuil U KaibLWi: mosoxeHue B Ilepuoanueckoil cucteme



xuMuueckux smemeHToB JI. M. MeHnneneeBa, CTpoe€HHE HX aTOMOB, HAaXOXIAEHUE B MPUPOJIE.
du3nyecKre 1 XUMUUECKHE CBOMCTBA MarHus U Kajblius. BaxkHelmme coeuHeHs KaIbIs (OKCHUL,
THJIPOKCU, oM ). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

Antomunuit: mnonoxenue B Ilepuoguueckoit cucreme xumuyeckux siemenros . .
MenneneeBa, CTpoeHHE aTOMa, HaxoxkAeHuWe B mnpupoie. dusmueckue U XUMUYECKHE CBOMCTBa
ATIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Keneszo: nonoxenne B [leproanueckoit cucreme xumudeckux anemeHToB /. 1. Menpeneesa,
CTpOEHHE aToMa, HaXoKJeHue B npupoje. dusnueckue u XUMHUYECKUE CBOMCTBA xkene3a. OKCUIbL,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, CBONCTBA U TIOJIyUECHHE.

Xumuueckuii Ikcnepumenm:

03HaKOMJIEHHE C 00pa3llaMM METAJUIOB M CIUIaBOB, MX (PU3MUYECKMMM CBOMCTBAMH, U3yUECHHE
pe3ynbTaTOB KOPPO3HH METALIOB (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPHUATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUS OKCH/Ia KAJIBIUS U HATPUS C BOJOU (BO3MOXKHO HCIIOIB30BaHUE BUACOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJbI, Ipoliecca TOPEHMs Kejle3a B KUCIOPoJe (BO3MOKHO
WCIIOJIb30BAHUE BHUACOMATEPUAJIOB), NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMA HAa HOHBIL:
MarHus, KaJbII¥s, aTFOMUHUS, ITMHKa, kene3a (I1) u xenesa (I11), meau (I1), Habmronenne n onucanue
MPOIIECCOB OKPAITMBAHUS TUTAMEHU MOHAMH HATpPHsl, KIS U KaIbIUs (BO3MOXKHO HCIIOJIH30BAHHE
BHJICOMATEpPHAJIOB), UCCIeAoBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHIA
[IMHKA, PEIIeHNe YKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelnme MeTaibl U UX COSTMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa u Marepuansl B TMOBCEIHEBHOM KU3HU ueloBeka. be3omacHoe HCHOIb30BaHUE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas moMoIIh Mpu XUMUYECKUX 05KOTaX M OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpyXKaroulel cpeapl (mpefenbHas AOMYCTUMAasi KOHICHTpAIUs
BemiecTs, najiee — [1JIK). Poias xumum B perieHnn 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue 00pasIoB MaTepHUaIoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MIOJUMEPHBIC MaTEPUAIBI).

Meosrcnpeomemmnie ceasu

Peanuzanus MexXIpeaMeTHBIX CBsI3€d IPU U3YUYEHHH XUMHUH B 9 Kilacce OCYyILECTBIISIETCS Yepe3
UCIOJIb30BAHME KaK OOLIMX eCTECTBEHHO-HAyYHBIX TOHATUN, TaK W TOHATUH, SIBISIFOIIUXCS
CUCTEMHBIMH U1 OTAEJbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAyYHbIH (PAKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, KJIacCU(UKAIHs, IepUOAUYHOCTD, HAOII0ICHIE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE,
MOJEeNb, SIBJICHHUE, TApHUKOBBIHN 3(p(PEeKT, TEXHOTIOTHsI, MaTEPHAIIBI.

®usnka: wMaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIWJ, H3OTOIIHI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI 3apsil, IPOBOJHUKH, MOJYIPOBOJIHUKH, TUIIEKTPUKH,
(OTORNIEMEHT, BEIIEeCTBO, TeNo, O0bEM, arperaTHoe COCTOSIHHUE BEIEeCTBa, Tra3, pacTBOD,
PacTBOPUMOCTb, KpUCTAJNINYECKas PEIIETKA, CIIIaBbl, PU3NYECKHE BEIHUMHBI, €IUHUIBI H3MEPEHU,
KOCMHMYECKOE IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJIHLIE.

buonorusi: dorocuHTes, apixaHue, Ouocepa, IKOCHCTEMa, MHHEpAIbHbIE YIOOpeHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadust: atmocdepa, runpochepa, MUHEpabl, TOPHbIE MOPOJBI, MOJIE3HbIE MCKOTIAeMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE  pPE3yAbTaThl OCBOEHHMS TPOrPaMMbl OCHOBHOTO oOmiero oOpa3oBaHuUs
JOCTUI'alOTCA B XOJ€ 06y‘-I€HI/I$I XUMHUHU B C€IUHCTBEC y‘IC6H0ﬁ W BOCHHTATEIBbHOMN ACATCIBbHOCTH B
COOTBCTCTBUH C TpaAWLMOHHBIMU pOCCHﬁCKHMH COLOHOKYJIBbTYPHBIMHA U AYXOBHO-HPABCTBCHHBIMU
HCHHOCTAMMU, IIPUHATBIMHU B O6H.[€CTB€ npaBujiaMM M HOpMaMH IIOBCACHUA U CHOCO6CTBYIOT
mporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIH 00yJaroInXCs.

JImaHOCTHEIC pPE3YJIbTAaThl  OTpAXalOT TOTOBHOCTH 06yqa}oumxc>1 PYKOBOACTBOBATLCA
CHCTEMOM TTO3UTHBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIIMPCHUC OIIbITa ACATCIBHOCTH HA eé OCHOBC,
B TOM 4YHUCJIC B HaCTH.

1) NaTpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOI'O OTHOILIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAy4YHOMY
HacJI€eAuw, IIOHUMMaHUA 3HAYCHUA XAMHYECKON HAayKM B JKU3HU COBPEMCHHOI'O O6HICCTB3,
CIIOCOOHOCTH BJAJE€Th JIOCTOBEPHOM HH(pOpManuell O NEepelOBbIX JOCTHIKEHUAX U OTKPBITHIX
MHPOBOM M OT€YECTBEHHOIN XMMUU, 3aMHTEPECOBAHHOCTU B HAYYHbIX 3HAHUIX 00 yCTpOCTBE MUpa U
o0l11ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

OpeACTaBJICHHUA O COOUAJBHBIX HOpMax HW IpaBUIaxX MCEKINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HI€CTB€HHO HOHC3HOﬁ,
yueOHO-HCCIIeI0BAaTEIbCKOM, TBOPUYECKONM W JPYruxX BHUJAX JEATEIbHOCTH, TOTOBHOCTU K
pa3zHooOpa3HO COBMECTHOW AESATENbHOCTH IPHU BHINOJHEHUH Y4eOHBIX, MO3HABATENbHBIX 3ajad,
BBIIIOJTHCHUU XUMHUUYCCKUX OKCIICPUMCHTOB, CO3JaHHUU y‘-Ie6HI)IX IMPOCKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOINMX B IIPOLECCE ITOH y‘—I@6HOI>i JACATCIIBHOCTH, T'OTOBHOCTH
OLICHUBAaTh CBOE MOBEAECHUE U MOCTYIKU CBOMX TOBAPUILEH C MO3ULMU HPABCTBEHHBIX U IPABOBBIX
HOPM C y4€TOM OCO3HaHUs MOCIEICTBUN NOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE U XUMHUYECKOM peaKluu, COOTBETCTBYIOINE
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HayKH U COCTaBJISIIOIIME OCHOBY JUI TOHUMAHHUS CYIIHOCTH
Hay4HOM KapTHHbI MHpA, NPEACTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS MPUPOJBI,
B3aMMOCBS35X YeJIOBEKa C IPUPOAHOMN Cpesloi, O POJIM XUMUH B NO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIE MOTHBBI, HAlpaBICHHbIE Ha IIOJYYEHHUE HOBBIX 3HAHUM 10 XUMUH,
HeoOXxoauMble Ui OOBbsICHEHUS HaONI0JaeMblX IPOLECCOB U SIBICHUH, I03HABaTEIbHOM,
MHGOPMALIMOHHON M YUTATEILCKOM KYyIbTYpbl, B TOM YHCIIE HAaBBIKOB CaMOCTOSITEIbHON PabOThI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPaTypoH, JOCTYNHBIMM TEXHUUYECKHMMM CpEACTBAMU
MH(GOPMALMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEeHHI0 U IO03HAHMIO, JII0OO3HATENBHOCTh, I'OTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHON U HCCIEI0BATEIbCKOW JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU Ha
3JI0pOBbII 00pa3 )KU3HU, OCO3HAHHE MOCIEACTBUN U HENIPUATUE BPEIHBIX MPUBBIUEK (ynoTpeOnaeHus
aJIKOTOJIs, HAPKOTHUKOB, KYypEHHs), HEOOXOIUMOCTH COONIOJICHUsI MpaBUI O€30MacHOCTH MpH
oOpalleHny ¢ XUMUYECKHMHU BEIIECTBAaMH B OBITY M peallbHON )KU3HH;

5) Tpya0BOro BOCIIMTAHHUSI:

UHTEpEeC K MPAKTUYECKOMY H3Y4eHHUIO Mpodeccuil M TpyAa pa3iMyHOrO poja, yBaK€HHE K
TPYAY U pe3yapTaTaM TPYAOBOH AEATEIbHOCTU, B TOM YUCJIE HAa OCHOBE NPUMEHEHMS MPEIMETHBIX
3HaHUH 10 XMMMH, OCO3HAHHBII BBIOOP MHIMBUAYATLHONW TPACKTOPUHU MPOJAOIDKEHHUS 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB H



noTpeOHOCTEeH, yCHemHON MpodeCCHOHATBHON JCSITETFHOCTH U Pa3BUTUSI HEOOXOIAMMBIX YMEHHH,
TOTOBHOCTB aJalITUPOBATHCS B MPOPECCUOHAIBHON Cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTHYECKH IIeJieco00pa3HOe OTHOIICHHE K TPUPOJE KaK HMCTOYHUKY JKU3HH Ha 3eMmile,
OCHOBE €€ CYIIECTBOBAaHMS, MOHMMAaHHE IEHHOCTH 3J0pOBOr0 W 0e30MacHOro olpa3a >XHU3HH,
OTBETCTBCHHOE OTHOIIIEHHE K COOCTBEHHOMY (DM3MYECKOMY U TICUXUICCKOMY 3JJ0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIFOJICHUST TIPaBUJ OE30TIACHOTO IMOBEACHHS NMPH PabOTEe C BEHISCTBAMH, a TaKKE B
CUTYalUsIX, YTPOKAOUIMX 3I0POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJydaeMble TIPH M3YYCHUU XHMHH, JJIs PEIICHHS 3a1ad,
CBS3aHHBIX C OKPYKarOUIEH MIPUPOTHON CPENOH, VI MOBBIIIEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HAHUS TJI00ATBHOTO XapakTepa KOJIOTHYECKUX MPOOJIeM W MyTeH WX pelieHUs MOCPEACTBOM
METOJIOB XMMHUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAThCS MM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX PE3YNbTATOB BBIACISIOT 3HAYUMBIE I (OPMHUPOBAHUS
MHPOBO33pEHHs OOIEHAaydYHbIe TOHSTHS (3aKOH, TEOpHs, MPHUHIUI, TUNoTe3a, (akT, cucrema,
MPOIIECC, SKCIEPUMEHT U APYroe.), KOTOPhIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMeTax W TMO3BOJISIOT HAa OCHOBE 3HAHWH M3 ITHX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O
[ETTIOCTHOW HAy4yHOW KapTWHE MUpPa, W YHHBEPCAJIbHBIC Yy4eOHBIC ACUCTBUA (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISITUBHBIC), KOTOphIE oOOecrmeunBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO yUeOHOU JESITEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble Jornyeckue 1eHCTBUSA:

YMEHUS HUCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS [TPU OCBOCHHUM 3HAHUM: PACKpBIBATh
CMBICTT XMMHUYECKUX MOHATHH (BBIIEISTh UX XapaKTepHble MPU3HAKU, YCTAHABINBATD B3aUMOCBSI3b C
JIPYTMMU TOHSTHSIMH), MCIIOJIB30BaTh MOHATHS Ui OOBACHEHUS OTIENbHBIX ()aKTOB W SBICHU,
BBHIOMpATh OCHOBAHHUS M KPUTEPHUM Uil KiIacCU(UKAUUKU XUMHYECKUX BEIIECTB U XHUMUYECKUX
peaknuii, ycTaHaBIUBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEX]IYy OOBEKTaMU H3y4EHUS, CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, JEAyKTUBHbIC, [0 AaHAJOTUH), JAeNaTh BBIBOABI U
3aKITHOYECHUS;

YMEHHME NPUMEHATh B MpOIECCe MO3HAHMS MOHATUS (IpeIMEeTHble U MeTallpeMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, UCIHOJIb3yeMble B XHMHH, MPEOOpPa3OBBIBATH HIMPOKO
MpPUMEHSIEMbIEe B XUMHUU MOJEIIbHbIE MPEACTaBICHUS — XUMUYECKHI 3HaK (CHMBOJ JJIEMEHTA),
XUMHueckas popmysa U ypaBHEHUE XUMUYECKOM peakluu — MPU PelIeHNH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ Y4€TOM 3THUX MOJIEIbHBIX MNPEJCTABICHUN BBISBISATh U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKUA MU3yYaeMbIX 0ObEKTOB — XMMHUECKUX BELIECTB U XUMHUUYECKUX PEAKIIHM, BBISBISATH 0OIIMe
3aKOHOMEPHOCTH, MPUYUHHO-CIICJCTBEHHbIE CBSI3M W MPOTHBOPEUUS B HU3y4aeMBIX IMpOLECCax HU
SIBJICHUSIX.

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

YMEHUE UCIOJIb30BATh MOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TAK)KE B
KauecTBE OCHOBBI i1 (OPMUPOBAHUS TUIOTE3bl MO TPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

MpHOOpeTeHNEe OMbITa MO IUIAHUPOBAHWMIO, OPraHU3allMd U TPOBEACHHUIO YYCHHUYECKUX
AKCIEPUMEHTOB, YMEHHE HaONI0IaTh 332 XOJOM MPOIECcca, CaMOCTOSITENBHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GopmMynHpoBaTh OOOOIIEHWS W BBIBOJABI MO pe3yiabTaTaM MPOBEIEHHOTO OTBITA,
WCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.



Padora c undopmanueii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IUYHBIX BHJOB U
¢dopM mpeacTaBIEHUs, IMOJYyYaeMyl M3 Pa3HBIX HMCTOYHHKOB (HAY4HO-TIOMYJISIpHAsl JUTepaTypa
XMMHUYECKOTO COJIEpXKaHMs, CIPABOYHbIE MOCOOMs, pecypchl VMHTepHETa), KPUTHUECKH OLIEHUBAThH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHUE TPUMEHSTH pa3jIMYHble METOJbl M 3alpOChl MPH MOHWCKE W 0oTOOpe MHpopManmuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUIsl BBIIIOJIHEHUS Y4EOHBIX M IO3HABATEIbHBIX 3ajay
OTIpPENIeNEHHOTO THMA, NPUOOpEeTEeHHE OmbITa B OONACTH HCIOJIB30BAaHUA WH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHUE KYJIbTYPOM AKTHMBHOI'O HCIIOJb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIIHHO BBRIOMPATh ONTUMAIIBHYIO (hOpMY MpECTaBIeHIS HH()OpMAITUH
U WUIIOCTPUPOBATh PELIaeMble 337a4l HECIOXKHBIMU CXEMaMH, JuarpamMmamu, ApyrumMu (Gopmamu
rpaguKyd U UX KOMOUHAIUSIMU,

YMEHHE MHCIIOJIb30BaTh W AaHAIM3MPOBaTh B IIpoliecce Y4eOHOM M HCCIIe0BaTENIbCKON
NEeSITEIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIBCKOT0 X035HCTBA U TPAHCIIOPTa Ha
COCTOSIHUE OKPYKAIOUIEH MPUPOTHON Cpeibl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

yYMEHHS 3a/1aBaTh BOTPOCHI (B X0Jie AUaora U (WIN) AUCKYCCHH) TI0 CYIIECTBY OOCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBITIOIHEHUS ITPEATI0KEHHOM 3a1auH;

YMEHHS MPEJICTaBISTh MOJyYeHHbIE PE3YJbTaThl MO3HABATENBHOM NEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIMIO PE3YJIbTaTOB BHITIOJHEHHS] XUMUYECKOTO IKCIIEPUMEHTA
(;mabopartopHOro OmMBITa, JTabOpaTOpHON PAOOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW IMO3HABATEJIbHON U
HCCIIEIOBATENIbCKON JESITENbHOCTA IPU PEIIEHNH BO3HUKAIOUIMX MPOoOJIeM Ha OCHOBE y4ETa OOIIHX
MHTEPECOB U COIJIACOBAaHUS MO3UIMHA (0OCYyXIeHUs, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbBI»,
KOOpJUHAIMS COBMECTHBIX JECUCTBUM, ONpeAeNieHue KPUTEPUEB MO OILEHKE KayecTBa BBIMOJHEHHOM
paboTHI U ApyTHEe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE Y4eOHbIE 1eCTBUA:

YMEHHE CaMOCTOSATEIbHO ONPEACISATH 1eNU AeSITeIbHOCTH, MNIAHUPOBATh, OCYILIECTBIISTD,
KOHTPOJMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIIbHOCTD, BEIOMpATh HanboJee
3¢ deKkTUBHBIE CLIOCOOBI pelIeHHs YUeOHBIX U T03HABATEIbHBIX 33/1a4, CAMOCTOATEIHHO COCTABIISITh
WM KOPPEKTHUPOBATH MPEAJIOKEHHBIN alrOpuT™ JeWCTBUIA MTPU BBHITIOJTHEHUH 331aHUN € Y4ETOM
MOJIy4€HUsI HOBBIX 3HAHUM 00 M3y4aeMbIX 00bEKTax — BEIECTBAX U PEAKIINIX, OLIEHUBATH
COOTBETCTBHUE MOJIYYCHHOTO Pe3yibTaTa 3asiBJICHHOH 1Ie]Id, YMEHUE HCIOIb30BaTh U aHATU3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMble B YCIOBUU 3aJaHHIA.

HNPEIMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTEILHOIO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOH (efepaibHOM paboueil mporpaMMoii, BBIIEISIIOT: OCBOSHHBIE
oOyJaromuMuCs HayyHble 3HAHHsI, yMEHHSI U CIIOCOOBI IEHCTBUH, crierudruecKue i IpeJMeTHON
obnactu «XuMHS», BUABI ASITETLHOCTHU IO MOJy4EHUIO HOBOTO 3HAHUS, €r0 HHTEePIIPEeTalnHy,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYalIUSX.

K koHI1y 00yueHus B 8 ki1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXxaThb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:
® PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHIA: aTOM, MOJIEKYJIa, XUMHUECKUN
3JIEMEHT, IPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH (OTHOPOHAS U HEOHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs ¥ MOJICKYJISIpHAsE Macca, KOJTMYECTBO BEIIECTBA,



MOJIb, MOJISIPHASI Macca, MacCoOBast JIOJIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA
00BEM, OKCH]I, KUCIIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKUCIICHHUS,
XUMHYECKasl PeaKIus, Kiraccu(GUKamus peakiuii: peakiui COSAMHCHUS, PeaKIIUU
pa3NoKeHusl, peaKIUy 3aMEeIICHHsI, PEaKIIUU 0OMEHa, 9K30- U JHJIOTEPMUIECKIE PEaKIUH,
TEIUTOBOH 3P PEKT peakinu, Sapo aTomMa, ICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAIIb,
paanyc aToMa, XUMHUYECKasi CBsI3b, MOJISIpHAS U HEMOJISIPHAS. KOBAJICHTHAS CBSI3b, HIOHHAS
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MAacCOBasi J0JIs BellecTBa (MIPOLIEHTHAs
KOHIICHTpAIIUsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMUYECKUX TOHSATHH W NPUMEHSTH 3TH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUsI (POPMYJ BEIIECTB M YpaBHEHUM
XUMHUYECKUX PEAKIIHIL;

OTNpeNeNsATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTENEHb
OKUCITICHUS DJIEMEHTOB B OWHApPHBIX COCJAMHECHMSIX, TPUHAIJICKHOCTh BEIIECTB K
oTnpeIeIEHHOMY KJIacCy CO€IMHEHUM N0 (GopMysiaM, BUJI XUMUUECKON CBSI3H (KOBaJCHTHAs
Y MOHHAs1) B HEOPTAaHUYECKUX COCTMHECHUSIX;

packpsiBaTh cmbica llepuogmueckoro 3akona JI. WM. MenneneeBa: IE€MOHCTPpUPOBATh
MMOHMMAaHHE TEPUOJANYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB OT WHX
nojoxxkenus B Ilepuomumueckoi cucTeMe, 3aKOHOB COXpPAaHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO yUeHHUsI, 3aKOHa ABOTa/Ipo;

OTIMCBIBATh U XapaKTepHU30BaTh TabMuuHy0 hopmy [lepromnyeckoit cucTeMbl XUMUYECKUX
JJIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHasg moarpynmna (A-rpymnma)» U «1moOouHas
noarpynma (b-rpymnma)y, Mansie 1 00JIbIITNE TEPUOABI, COOTHOCUTHh 0003HAYEHHUS, KOTOPBIC
nMeroTcss B Tabmuue «llepmomudeckass cuctemMa XuMuueckux oanemeHTtoB J[. .
MenzeneeBay ¢ YUCIOBBIMU XapaKTEePUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHUX AJIEMEHTOB
(cocraB u 3apsa sapa, oOliee YUCIO AIEKTPOHOB M paclpeesieHHue UX MO 3JIEKTPOHHBIM
CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPraHWYECKHE BEIeCTBA, XUMHUYECKUE
peakuuu (IO YHUCIy M COCTaBY YYacTBYIOIIMX B pPEAKIUH BEUIECTB, IO TEILIOBOMY
sddekry);

XapaKkTepu30BaTh (OMHMCHIBATh) OOIIME XMMHUYECKHE CBOWMCTBA BEILIECTB PA3JIMYHBIX
KJIacCOB,  MOATBEp)KJas  ONHUCAaHWE  MpUMEpaMU  MOJIEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKIX MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJIEKYISPHYIO W MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOTO 3JeMeHTa Mo (opMyie COEAMHEHHS, MAcCOBYIO JIOJIIO BEIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pPEaKIUu;

MPUMEHATh OCHOBHBIE OIEPAIlMU MBICIUTENBHON JESITENbHOCTH — aHAIU3 M CHUHTE3,
CpaBHeHHE, OO0OOIIEeHHE, CUCTEMATH3AlMI0, KIaCCU(UKAINIO, BBISBICHHE MPUYMHHO-
-CIIEICTBEHHBIX CBSI3€M — JUIS M3YYEHHsS CBOWMCTB BEIIECTB M XUMUYECKUX PEAKIIH,
€CTeCTBEHHO-HAy4YHbIE METOJIbl MO3HAaHUs — HaOMIo/IeHue, U3MEepeHHe, MOAECTUpPOBaHUE,
SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

cleoBaTh  MpaBWJaM  TMOJIb30BAaHUA  XMMHUYECKON TmOCcymod U 1abopaToOpHBIM
o0opynoBaHHEM, a TakKe MpaBUiaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C



WHCTPYKIUSMHU IO BBIMOJTHCHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TMOJTYYCHUIO H
cOOMpaHUIo Ta3000pa3HBIX BEMIECTB (BOJOPOIa M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C ONpPEAeIEHHOM MacCOBOW JI0JIEM pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH U MPOBOIUTH
XUMUYECKHUE OKCIIEPUMEHTHl [0 pPacloO3HAaBAaHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C
MTOMOIIBI0 HHAUKATOPOB (JTakMyc, (heHoI(TaaeHH, METHIOPAHK U IPYTHE).

K xonmy oOydyenus B 9 KkJiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0OyUAIOIUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSTUH: XUMHUYECKHM D3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOYKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl PEaKLMsl, XUMUYECKas CBS3b,
TEIVIOBOM 3(QeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DBIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,  DJIEKTPOJIUTHYECKas  JUCCOLMAIUs, peakuud HOHHOro OOMEHa,
KaTajau3aTop, XUMHUYECKOE€ paBHOBecHE, OOpaThMble M HeoOpaTHUMble PpEeaKluu,
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJIEHUE, aJUIOTPOIUs, aM(POTEPHOCTb, XUMUYECKasl CBS3b (KOBAJICHTHAs, HOHHAS,
MeTajin4yeckas), KpUCTaJUIMUecKas pemérka, KOpPpO3usi METaioB, CIUIaBbl, CKOPOCTh
XUMUYECKON peaklnu, mpeaesbHo nomyctumas konuenrpanus [1JIK BemecTsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHATHUH M MPUMEHSTh OSTH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX PEBPALCHUI;

HCI0JIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJISi COCTaBJIEHUs (DOPMYI BELIECTB U ypaBHEHUI
XUMUYECKUX PEAKIUH;

ONPEICIIATh BAJICHTHOCTh U CTENEHb OKUCICHMS XMMHYECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAJICKHOCTD BEILECTB K ONPEAEIEHHOMY KIIACCY COCIUHEHHUH 110
dbopmynam, BHUI XUMHUYECKOW CBS3M (KOBAJICHTHAs, WOHHAsA, METAJUINYECKas) B
HEOPraHN4eCKUX COEIUHEHMSX, 3apsj MOHA M0 XMMUYECKOH (opMmylie, XapakTep cpelbl B
BOJHBIX PpAacTBOpPax HEOPraHWYECKUX COCIUHEHUH, THUIl KPUCTAUIMYECKOM pPEMETKU
KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuonudeckoro 3axona Jl. 1. MenneneeBa U 1€MOHCTPUPOBATH €ro0
IIOHMMAaHUe: ONUCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy Ilepuonnueckoii cucreMsl
XMUMUYECKUX 3JIEMEHTOB: pa3jinyaTh IOHATHUS «IJIaBHas mnoArpymnna (A-rpymma)» Hu
«obounas noarpynna (b-rpynna)», wmanele U OoJsiblIME€ NEPUOJBI, COOTHOCHTH
00O3HaueHMs, KOTOPble HMEIOTCS B I[EpPUOAMYECKOM Tabiuue, ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsja sjapa,
oO1iee 4KMCIO IEKTPOHOB M paclpesieieHue MX IO 3JIEKTPOHHBIM CJ0sIM), OOBICHATH
oO111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JE€MEHTOB M UX COCIUHEHUH B Mpejenax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

KJIaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIEeCTBA, XMMHUYECKHE
peakuuu (10 YUCITy U COCTAaBY YYacCTBYIOLIUX B PEAaKLUHU BEIIECTB, M0 TEIIOBOMY 3P EKTY,
110 U3MEHEHHIO CTENeHeN OKUCIICHUsI XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOLIME U cHelu(UIecKkue XUMUYECKHe CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIECTB, MOATBEp)KJAasi ONUCAHWE NPUMEPAMHM MOJIEKYJSAPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIN;

COCTAaBJIATh YPAaBHEHHs DIIEKTPOJUTUYECKON INCCOLMALMMA KHUCIOT, LIEN0Yed U COJIEH,
MIOJIHBIE M COKpAIIEHHBbIE YpaBHEHUs peakiii MOHHOrO OOMEeHa, YpaBHEHMs peakuuil,
MOATBEPKAIOLIUX CYIIECTBOBAHME T€HETUUYECKON CBSI3U MEKIY BEIECTBAMU Pa3IMYHBIX
KJIACCOB;



pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIHI  MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca dTUX PEaKITHii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSA, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIOBHUSX;

BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacCChl BEIIECTB, MacCCOBYIO
JIOJIF0 XMMUYECKOTO 3JIeMEHTa o (opMylie COSAWHCHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

coOnrofaTh  TpaBWia  MOJIb30BAHUS  XUMHUYECKOW  IMOCYIOW ®  J1abOpaTOPHBIM
000opyIOBaHHEM, a TaKXe TMpaBWwia OOpalieHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH IO BBIMOJTHCHHUIO JIA0OPATOPHBIX XUMUYCCKUX OIBITOB IO TOJIYYCHUIO H
coOMpaHnIo ra3000pa3HBIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJIUTH PEAKIMH, TOJATBEPHKJAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITyTEM XJIOpHUI-, OpOMUI-, HOTUA-, KapOoHaT-, pocdart-, CUIUKAT-,
cynbdar-, TUAPOKCHI-WOHBI, KATHOHBI aMMOHHS M HWOHBI W3YYCHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUECKHUX BEIECTB;

MPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICTUTEIHPHON JCATENHPHOCTH — aHaJIUu3 W CHHTE3,
cpaBHEHHE, 0000IeHNe, CHCTEMATH3aIINIO, BBISIBICHUE TPUUNHHO-CIICICTBEHHBIX CBS3EH —
JUTSI U3y4eHHUS] CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIMi, eCTECTBEHHO-HAYYHBIE METO]IbI
TO3HAHUS — HAOMIOJCHUE, W3MEPEHHE, MOJCTUPOBAHHUE, JKCIEPUMEHT (peaIbHBIA |
MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komsecrro wacos DJIeKTpOHHbIe (LN (POBbIE)
n/m TeM NMPOrpamMMbl Bcero ;c:;:ﬂ(:m’m’le ;I:) ;::::qec'me o0pa3oBaTe/ibHbIE PecypcChl
Paznea 1. IlepBonayajibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837c
29 Boaopon. [Tonsitue o 8 1 bu6mmoreka [JOK
KHMCJIOTaX M COJISAX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo0.ru/7f41837c
Wroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckux 3jemMenToB /I, U. MenaeneeBa. CTpoeHue aToMoB. XUMHYECKAast

cB3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbLHbIE pe€aknuun

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema
XHMHUYECKUX 31eMeHTOB /I, H.
Mennene-eBa. CTpoeHue
aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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XumMu4decKas CBS3b. BuGmmotexa LIOK
3.2 OxuciuTensHo- 8 ! https://m.edso00.ru/7f41837c
BOCCTaHOBHTEJIHLHBIC PEAKIIHH
bu6mmoreka [{OK
Hroro o pasaeiy 15 https://m.edsoo.ru/7f41837c
PezepBHOC Bpems 3 bubmorexa HOK
P p https://m.eds00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KJIACC
K
HaumeHoBaHue pa3iae/ioB QAMIECEIBg dacon daexkTpoHHble (HudpoBbIe)
Ne n/n KoHTposibHbIE IpakTuyeckue
U TeM NMPOrpamMMmbl Bceero o0pa3oBaTejibHbIE PeCYypPChI
padoThI padoThI
Pasznes 1. BemecTBo M XUMMYECKHEe PeaKu
HOBTOPCHI/IC U yriryOJieHHe Bubmiorexa [[OK
1.1 3HaAaHUH OCHOBHBIX Pa3/IeiiOB 5 1 https://m.edso0.ru/7f41a636
Kypca 8 Kimacca — '
1.2 ?21(12(13)(1){]:)1326 HOCTHU 4 bubmorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUI
DIEeKTPOTUTHYECKAs BuGmorexa LIOK
1.3 IUCCOLMALNAA. XUMHUYECKUE 8 1 1 https://m.eds00.ru/7f41a636
pEeaKIMK B pacTBOpax " '
Wroro no pazneny 17
Pasznen 2. HeMeTa lsIbI M X COeIMHEHUS
OO1as xapakTepucTuKa Bubnorexa [IOK
2.1 XUMHYECKUX JIEMEHTOB 4 1 .
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anoressl
29 OO01mas XxapakTepucTuKa 6 bubnunoreka [JOK

XUMHWYCCKHUX JJICMCHTOB

https://m.edsoo.ru/7f41a636
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VIA-rpymnmel. Cepa u e€

COCITMHEHUS
OOmast xapakTepuCcTUKa
23 XUMHYECKHX AJIICMEHTOB 7 bu6mmoreka [{OK
VA-rpymnmsl. A30T, pochop https://m.edsoo.ru/7f41a636
Y UX COCIMHCHUS
OO01as XxapakTepucTUKa
24 XUMHYECKHX DJIIEMEHTOB 8 bu6mmoreka [{OK
IVA-rpynmel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHUS
Hroro mo pazueny 25
Paznea 3. Mera/Libl 1 MX COeAMHEHUS
. bu6moreka [IOK
3.1 OO0mmue CBOMCTBA METAIIOB 4 httDS://m.edsg).ru/7f41a636
39 Baxneiimme Metamisl 1 X 16 bu6moreka [IOK
COCITMHEHHS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznea 4. Xumusi v OKpy:Kaomas cpeia
41 BemiectBa u matepuansl B 3 bubnuoreka [JOK
JKH3HH YeIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PezepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636
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INOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsmyecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero KonTpoJbHbIE IpakTuyeckue W3ydeHus o0pasoBaTejibHbIE
padoTbI padoTsl pecypchl
[Ipenmer xumuu. Poss xumun
1 B JKM3HU YelioBeKa. Tena u 1 bubmorexa [TOK
: https://m.edsoo.ru/ff0d210c
BEIIIECTBA
2 IlonsaTtue o MeTogax MO3HAHUS 1 6.09 bu6moreka [IOK
B XMMHH ' https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padota Ne 1
3 ﬁ?&?ﬁ;ﬁfg pam 1 7.09 bubmmorexa HOK
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1ab0paToOpHBIM
000pyI0BaHUEM
4 YycTele BeecTBa U CMECH. 1 13.09 bu6mmoreka [JOK
CriocoObI pa3aencHus CMecei ' https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2
5 «Paznenenne cmeceit (Ha 1 14.09 bu6mmoreka [JOK
[IPUMEPE OYUCTKH ' https://m.edsoo.ru/ff0d28c8
MTOBapPEHHOM COJIH)»
bubnuoreka [JOK
6 ATOMBI 1 MOJICKYJIEI ! 20.09 https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE DTIEMEHTBHI.
bubnuoreka [JOK
! 3HaKu (CHMBOIIB) ! 21.09 https://m.edsoo.ru/ff0d2be8
XMUMHUYECKUX DJIEMEHTOB
8 IIpocTsie U CI0XKHBIE 1 27.09 bubnuoreka [IOK
BEIIECTBA ' https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIDHOE 1 28.09 bub6nuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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Y4ECHHUE

https://m.edsoo.ru/ff0d2d50

3aK0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XMMHUUYECKas

10 dbopmyrna. BaneHTHOCTh 4.10 Eggg?/(;;eezig)orﬁ/ffo d2eae
ATOMOB XUMHYECKHX
3JIEMEHTOB
OtHocHTENbHAS ATOMHAs

11 Macca. OTHOCHUTEIbHAS 5.10 E;Igg?/(?;eelszg)orﬁ/ffo 4323¢
MOJIEKYJIIpHasl Macca — '

12 MaccoBas 10J1s1 XHMHAYECKOTO 11.10 bu6moreka [IOK
3JIEMEHTA B COCIMHECHUUN ' https://m.edsoo.ru/ff0d350c

13 Koaunuecto BemecrBa. MoJib. 1210 bu6mmoreka [IOK
MonsipHast Mmacca ' https://m.edsoo.ru/ff0d5230
dusnyecKknue 1 XUMHUECKHE

14 SIBJICHHS. XUMHYECKas 19.10 ﬁ'[I/tISJsI'I;I/(r)rTleeI;Z;})OrIJ/ﬁO d37fa
peaxius
[Ipu3Haku u ycinoBus Buborexa [IOK

15 MPOTEKAHNS XUMUIECKHX 19.10 https://m.edsoo.ru/ff0d3al6
peakiui
3aK0H COXpaHCHHS MacChl

16 BEIICCTB. XUMUYCCKHUE 25.10 ﬁ'[l/tISJSI'I;I/(r)rTleelzjasg)OrIlf/ffO 43b38
yYpaBHECHHUS
BrruncieHus: KoJu4ecTBa,

17 Macchl BENISCTBA I1I0 26.10 bu6mmoreka [JOK
yYpPaBHEHHSIM XUMHUCCKHX ' https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanus XuMU4ecKux

18 peakiuit (CoeqMHEeHHUS], 811 bu6mmoreka [JOK
pas3noKeHusl, 3aMeIIeHus, ' https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — yu€HBIii- 9.11 bub6nuoreka [IOK
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sHimKIoneauct. Ooo0menne
U CUCTEMAaTHU3alMs 3HAaHUHN

https://m.edsoo.ru/ff0d40c4

KonTtposnsnas padora Nel mo

bubnuorexa [JOK
20| Teme «Bemecrsa n 16.11 itpsim edso0 1004290
XUMHYECKUAC PEAKITHID)
Bo3sngyx — cMmech razos.
21 CocraB Bo3ayxa. Kuciopong — 17.11 bubnuorexa [JOK
3JIEMEHT U TIPOCTOE BEIIECTBO. ' https://m.edsoo.ru/ff0d448e
O30H
du3nYeCKue U XUMUICCKHE
CBOMCTBa KUCIIOPOJa Eubimorexa IIOK
22| (peaxmn okucnemns, 2211 e adso0 TU/FOUA614
ropenue). [lonstue 00
OKCHJIaxX
CriocoObI moTy4eHust
23 KHCJIOpOJia B JabopaTopuu 1 2311 bubnuorexa [JOK
MIPOMBIILICHHOCTH. ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii a3 dext
24| o o repuoNIIIECKOM 29.11 bubamorexa IOK
' https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
SHIOTEPMHUECKUX PEAKIUAX
Tomnuso (HedTh, Yroib u
o5 MeTaH). 3arpsizHeHue BO3AyXa, 30.11 bubnnoreka [JOK
Ccr1oco0bl ero ' https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAIllCHUs
[IpakTuueckas padora Ne 3 mo
26 teMme «llomydenue u 6.12 bubnuoreka [IOK
coOupaHue KUCI0poaa, ' https://m.edsoo.ru/ff0d4ae2
W3YyYEHHUE ETO CBOMCTB»
27 Bonopon — snemeHT u 7.12 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d40c4
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IIPOCTOE BEILIECTBO.
Haxoxnenue B mpupoie

https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMHUYIECKHE

9 bubnuorexa [JOK
28 | CBO¥CTEA BOKOPOAA. 13.12 Pttpsim edsoo,riffoddddo
[IpumeHneHnne Boiopoaa
bubmmoreka [{OK
29 [ToHsATHE O KHCIIOTaX U COJISIX 14.12 https://m.eds00.ru/ffod50d2
30 CriocoObI moTy4eHust 20.12 bubnuoreka [JOK
BOJIOPO/Ia B JIAOOPATOPUH ' https://m.edsoo.ru/ff0d4ddO
[Ipaktruueckast pabota Ne 4 o
31 teme «llonmyuenue u 21.12 bubnuoreka [IOK
cobupaHue BOJI0POIa, ' https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOWCTB)»
30 Monsipabiii 00bEM Ta30B. 2712 bubmuorexa [JOK
3akoH ABoraapo ' https://m.edsoo.ru/ff0d542e
Brruucienus o0béma,
33 KOJIMYECTBA BEIIECTBa raza 1o 28.12 bu6mmoreka [IOK
€ro M3BECTHOMY KOJIHUYCCTBY ' https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BbEMY
Brruucnenus o005EM0B razoB
34 110 YPaBHEHUIO PEAKI[UU HA 17.01 bubmuoreka [JOK
OCHOBE 3aKOHA 0OBEMHBIX ' https://m.edsoo.ru/ff0d5708
OTHOIIIEHU ra30B
35 duznyuecKue U XUMHYECKHUE 18.01 bubnuoreka [JOK
CBOMCTBA BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [lonsarue 24.01 bubnuoreka [JOK
00 MHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIb.
37 Hacernennsie u 2501 bu6mmoreka [JOK

HCHACBIICHHBIC pACTBOPLI.
MaccoBas 1015 BellecTBa B

https://m.edsoo.ru/ff0d5b40
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pacTBope

[Ipaktuyeckas padora Ne 5 o

teme «IIpurorosnenue

. bubmmoreka [{OK

38 PacTBOpOB ¢ ONpeenEHHOM 31.01 https://m.edsi.ru/fdeSeba
MacCOBOM J0JICH
PacTBOPEHHOTO BEIIESCTBA

o | e b 2 jo | B K

’ ' https://m.edsoo.ru/ff0d6342
Bopa»
OKcubl: COCTaB
’ bu6moreka [IOK

40| xnacondumranns, 8.02 https://m.edso0.ru/ff0d664e
HOMECHKJIaTypa
[Tony4yeHnue n xXumMu4eckue

a1 CBOMCTBA KHUCIIOTHBIX, 14.02 bu6mmoreka [IOK
OCHOBHBIX U aM(pOTEPHBIX ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHUS: COCTaB

’ bu6mmoreka [IOK

42 KIaccupuiaims, 15.02 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tosnydyenune u xuMudecKue 21.02 bubmuoreka [JOK
CBOMCTBA OCHOBAHHIA ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras

’ bubmuoreka [JOK

44 KraccuuKanns, 22.02 https://m.edscl)lo.ru/fdefeeZ
HOMEHKJIaTypa

45 [Tosmyuenue u xumuueckue 28.02 bubnuoreka [IOK
CBOMCTBA KUCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

16 HOMEHKJIATypa, CII0COObI 29 02 bu6mmoreka [JOK
MOJTy4EeHHUs, XUMUYECKUE ' https://m.edsoo.ru/00ad9474
CBOMCTBA

47 [TpakTtuyeckas padora Ne 6. 6.03 bub6nuoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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Pemenne
AKCIIEPUMEHTAJILHBIX 3aa4 0
TeMe «OCHOBHBIE KJIACChI
HEOPraHMYeCKUX
COCIMHEHUI)

https://m.edso0.ru/00ad9b7c

I'enermueckas CBA3b MCKOY

bubmmoreka [IOK

48 [UTaCCaMH HEOPTARIHECKHX 7.03 https://m.edsoo.ru/00ad9a50
CcOeIMHEHUI

49 O06o06mmeHne u 13.03 bubmmoreka [{OK
cUCTEMAaTH3aIUs 3HAHWHA ' https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no

50 Teme "OCHOBHBIE KJIaCChI 14.03 bu6moreka [IOK
HEOPraHUYeCKUX ' https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie MONBITKH

51 KJ1accu(PUKaIUu XUMAYECKUX 20.03 bu6mmoreka [IOK
aneMeHTOB. [loHsTHE O ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U

52 [Tepuonnueckas cucrema 2103 bu6mmoreka [JOK
XUMHYECKUX d3eMeHTOB [I. 1. ' https://m.edsoo.ru/00ada52c
Meupeneena

53 [lepuonsl, rpynmsl, 3.04 bubnunoreka [JOK
[OITPYIIITBI ' https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB 504 bubnnoreka [JOK
aTOMHBIX sep. M30Torms! ' https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX

55 000JI0YEK aTOMOB 3JIEMECHTOB 10.04 bu6mmoreka [JOK
[Tepuoauueckoii cuctemsl /1. ' https://m.edsoo.ru/00ada6bc
H. Mengeneepa

56 XapakTepucTuka 11.04 bubnuorexa [IOK

XUMHWYCCKOI'O 3JICMCHTA I10

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



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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€ro HOJIOKEHUIO B
IIepnoanueckoii cucreme /1.
N. MenneneeBa

3nauenue Ilepuoanueckoro
3aKOHa IJId Pa3BUTHA HAYKU U

bubmmoreka [{OK

S7 TpaKcTHKH, . 1. Mennenees 17.04 https://m.edsoo.ru/00ada96e
— Y4YEHBIH, IMeaaror u
IpaXIaHUH
B | movon 1804  bubmorera LIOK
' https://m.edsoo.ru/00adaab8
SJIEMEHTOB
bu6moreka [IOK
59 HMonHag xuMu4deckas CBsI3b 24.04 https://m.eds0o.ru/00adac34
60 KoBanentnas nonsipHas 25 04 bubmuorexa [JOK
XUMUYECKas CBA3b ' https://m.edsoo.ru/00adaab8
61 KoBanentnas nHenomnsipHas 8.05 bubmuorexa [JOK
XUMUYECKas CBA3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens, oxncienns 15.05 https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO- 16.05 bu6mmoreka [JOK
BOCCTaHOBMTEJIbHBIE PEAKIINU ' https://m.edso0.ru/00adb076
64 Oxkucnurenu u 2205 bubnuoreka [JOK
BOCCTAHOBUTEIIN ' https://m.edsoo.ru/00adb076
s | Koo peior Yot nos | BiomoemlOk
’ ' https://m.edsoo.ru/00adb486
XuMuyeckas CBI3b»
66 PezepHblit ypok. O6o0meHne 29 05 bubnuoreka [IOK
Y CHUCTEMAaTHU3alus 3HAHUI ' https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o0mmeHue 30.05 bubnuoreka [IOK
Y CHUCTEMAaTHU3alus 3HAHUI ' https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O0o01eHne 31.05 bub6nuoreka [IOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
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‘ Y CHUCTEMAaTH3aLusl 3HAHUI

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB

110 ITPOTPAMME 68 4 4
IToypouyHoe niiaHnpoBaHue
9 KJIACC
Ne KoJsnyecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero KonTpoabHbie IIpakTuyeckue W3ydeHus o0pasoBaTejibHbIe
padoThI padoTsl pecypchl
[lepnoanueckuil 3aK0H.

1 [Tepuonnueckas cucrema 1 409 bubmuorexa [JOK
XUMUYeCKuX 3ementoB JI. U. ' https://m.edsoo.ru/00adb59e
MeneneeBa

2 | onoticrs sammraseras snemeston 1 5.00 bubmoreta LIOK

.. ' https://m.edsoo.ru/00adb6hb6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 11.09 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adh7e2

4 Bunel xXuMrueckoil CBS3U U THUIIEI 1 12.09 bu6mmoreka [JOK
KPUCTAUTHIECKUX PEMIETOK ' https://m.edsoo.ru/00adbact
KontponbHas padota Nel o teme

5 «[loBTOpEeHue u yrnyOneHue 3HaHU 1 1 18.09
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Kinaccudukanus XxuMmuaeckux 1 19.09 bu6mmoreka [JOK
peaKImii 10 Pa3IMYHbIM [TPU3HAKAM ' https://m.edsoo.ru/00adbcb0

7| peastun, Morrme o roworenmix ) 2509  bubmorera LIOK

‘ ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIHUIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
8 @DaxTOopBl, BIUAIOLINE HA CKOPOCTh 1 26.09 bubmmorexa [IOK

XUMHUYECKOMU PCaKIU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



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

XHUMHUYCCKOT'O paBHOBCCHUS

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9 peakinuu 2.10 https://m.edsoo.ru/00adcade
10 | monomeme i cxsbie 3.10 BuGorexa LIOK
: ' https://m.edso0.ru/00adcd68
DJIEKTPOJIUTEI
. bubnuoreka [JOK
1 VowHbie ypaBHCHHA peakiHi 9.10 https://m.edsoo.ru/00add448
12 | oonosment s eaers apenerammcrt 1010 | buomorexa IOK
peil ' https://m.eds00.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITHT
T lozo | Bomorsia LOK
pel . ' https://m.edsoo.ru/00add8b2
SHGKTpOJ'II/ITI/I‘IeCKOI/I aucconuanmnu
. bu6mmoreka [IOK
14 [TonsaTue o rumponuse comnei 17.10 https://m.eds0o.ru/00add9dé
15 O06001IeHre U cCUCTEMAaTU3 AL 23.10 bu6mmoreka [IOK
3HAHUU ' https://m.edsoo.ru/00addd12
16 Eg):;ZT{izcgzgniaiO;:H}T&;;HLIX 24.10 Brbmiorexa LOK
p ' https://m.edsoo.ru/00addbfa
3aga4u»
17 | oo oo 6.11 BuGmitorexa LIOK
) ' https://m.edsoo.ru/00addec0
XUMHUUYECKUE pC€aKuu B paCTBOPAX»
18 | Ko s o 711 BuGmitorexa LIOK
' https://m.edsoo.ru/00addfe2
XJjopa
10 | Aoy oo, momoe 1311 BuGmorexa LIOK
i ya ’ ' https://m.edsoo.ru/00ade104
HpI/IMeHeHI/Ie
20 [Tpaktuyeckas padora Ne 2 o teme 1411 bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«TonyyeHune COJIAHON KUCIIOTHI,
W3y4YCHHE €€ CBOMCTBY»

https://m.edso0.ru/00ade348

Beruncienus o ypaBHeHHSIM

21 XUMUYECKUX PEAKIUH, €CITH OJIUH U3 20.11 bubmmorexa LJOK
’ ' https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
29 OO6rast xapakTepUCTHKA DJIEMEHTOB 2111 bubnuoreka [JOK
VIA-rpymis ' https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHUI 2711 bubmmoreka [{OK
B IIpUpoJie. XMMUYECKUE CBOWCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po1, CTpOCHHE, 412 bubmuotexa [JOK
(bu3rYecKre U XUMHUYECKHE CBONCTBA ' https://m.edsoo.ru/00ade802
25 Qusmaccrne n e cnofctsa 512 | bubmorexa IOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKlnu, JIekKaIlIHe B
OCHOBE IIPOMBIIIJICHHOTO crioco0a
26 MOJIY4YCHHS] CEPHOM KUCIIOTBHI. 1112 bubmuorexka [JOK
XUMHYECKOE 3arPA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl
Brruncinenne MaccoBoi 10U BBIXOJA bu6mmoreka [JOK
27 12.12 .
MPOJIYKTa PEaKIUu https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTUKA SIIEMEHTOB
8 VA-rpynnel. A30T, pacipoCTpaHeHHE 18.12 bubnunoreka [JOK
B TIpUpoJie, GPU3NUECKHE U ' https://m.edsoo.ru/00adeea6
XMUMHYECKHE CBOMCTBA
AmMuak, ero pusnyeckue u Bubnorexa [IOK
29 XMUMHUYECKHE CBOMCTBA, MOJIyYEHUE U 19.12

IMIPUMCHCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802
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[Ipaktuyeckas padora Ne 3 o Teme

bubmmoreka [{OK

30 «HounyquHe aMMHaKa, U3y4eHHE ero 25.12 https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ pusnueckue u 26.12 bubnuorexa [JOK
XUMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

. bubnuorexa [JOK

32 yROOpeHHH. Xumuseckoe . 15.01 https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
) .

33 @gggggl{gll(gfn%)s; q)q())lxl?jn(q\g)cgne U 16.01 bubmmorexa HOK

o ' https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOWCTRBA, IMOJTyUYeHUE
Hcnonws3oBanne docdaTtoB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. 2901 bubmuorexa [JOK
3arpsi3HEHHE TPUPOIHOMN CPE/IbI ' https://m.edsoo.ru/00adfc20
dbocdaramu

S g S — 2301 | Dubmorexa IOK

PUPOZS, ' https://m.edsoo.ru/00adfd9c
CBOIICTBa
Oxcuppl yriaepoaa, ux pusudeckue u

36 XHMHUYECKHE CBOMCTBA. 29 01 bu6mmoreka [JOK
DKoJIoTHYECKUE TPOOIEMBI, h https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuaoM yriaepoaa (IV)

N bubnuoreka [JOK

37 VYroJibHas KUCHOTA U €€ CONu 30.01 https://m.eds00.ru/00ae006¢
ITpaktnyeckas padora Ne 4 o teme

38 "[TomyueHue yriaekucioro rasa. 502 bubnunoreka [JOK
KavecTBeHHast peakuus Ha KapOOHaT- ' https://m.edsoo.ru/00ae027e
noH"

39 [lepBoHayvanbHbBIE MOHATHUS 00 6.02 bubnuorexa [IOK

OpraHn4vCeCKUX BCHICCTBAX KAK O

https://m.edso0.ru/00ae054e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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COCOAMHCHUAX YIijIiepoaa

. bubmmoreka [{OK

40 Kpemnunii u ero coenuuenus 12.02 https://m.eds00.ru/00ac080a
[Ipaktudeckas padora Ne 5. Pemenue

a1 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 13.02 bubnuorexa [JOK
«BakHelue HEMETaJIbI U UX ' https://m.edsoo.ru/00ae0bf2
COCITMHEHUSD)

o
12 | G oo 19.02 bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUSD)
OO0mas XxapakKTepUCTHKA XUMUYIECCKHIX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannuyeckas CBSI3b U 20.02 bu6moreka [IOK
MeTaJUTHYeCKast KPUCTATHIeCKast ' https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckne CBOMCTBa
METaJIJIOB

44 gﬁiﬁiﬁﬁﬁiﬁfiﬁ e 26.02 bubmmorexa HOK

N https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIOB
OO6mmme crnocoObl MOTYICHHS
o | oo Cunas. a1 qop | B 0K
’ ' https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
pUMECH
bubnuoreka [JOK

46 [ToHsaTHE O KOPPO3UH METAJIIIOB 4.03 https://m.eds00.ru/00ae1278

bu6mmoreka [JOK

47 Ienosmbie MeTamb! 5.03 https://m.edsoo.ru/00ae14b2

48 OKcHabl ¥ TUAPOKCUIBI HATPUSA U 11.03 bubnuoreka [JOK
KaJIust ' https://m.edsoo.ru/00ae14b2

49 [[lenoyHo3eMeNbHBIE METAIIIBI — 12.03 bubmuoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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KaJIbIIMA U Maroui

https://m.edso0.ru/00ae15e8

bubmmoreka [{OK

50 Baxkneiimme coeIMHSHHS KaIbIIHs 18.03 https://m.eds00.ru/00ae15e8
51 0606HU1€HI/I€ U CHCTEMAaTH3aIUs 19.03
3HAHUH
52 JKEcTKOCTh BOJBI U CITIOCOOBI €& 104 bubmmoreka [{OK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
53 | TEorroem mowetnmeTOR G 204 bumorexa LIOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bubmuotexa [JOK
54 AmoMHHHH 8.04 https://m.edsc%.ru/Oan1064
55 AmpoTepHbIe cBONCTBA OKCHIA U 9.04 bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmnoreka IJOK
56 Keneso 15.04 https://m.edsg).ru/Oanld86
57 OKcuapl, THAPOKCUABI U COJIU Keje3a 16.04 bu6mmoreka [IOK
(IT) u sxene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O6O6HUIGHI/IC A CUCTEMATHU3aLMs 29 04
3HAHUH
[Ipaktuueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 23.04 bu6mmoreka [JOK
«Baxxueime MeTauIbl ¥ UX https://m.edsoo.ru/00ae3de8
COEIMHEHU S
Boruncnenus o ypaBHEHUSIM
XUMHYECKUX PeaKIUid, 1 OJHUH U3
60 peareHToB JaH B U30BITKE UITU 30.04 bu6mmoreka [JOK
COJICPKUT pUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJH BBIXOJIa TIPOAYKTA
peaxiuu
61 O000I1IeHNE H CHCTEMATH3AIIH 6.05



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

3HAHUH

KonTtposneHast padota Ne4 mo teme

62 «Baxuenme MeTauibl 1 UX 1 7.05
COCIIMHEHUS
63 BemectBa u matepuainsl B 1 13.05 bubnuorexa [JOK
MOBCE/THEBHOM KM3HU YeIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHne 1 14.05 bubnuorexa [JOK
OKpY’KaIOIIeH cpe/ibl https://m.edsoo0.ru/00ae4270
65 Ponp xumuu B pemreHnn 1 20.05 bubnuoreka [IOK
9KOJIOTMYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHE 1 1 2105 bubnuoreka [IOK
CHCTeMaTH3allusl 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHE 1 1 2705 bubnuoreka [IOK
CHCTeMaTH3alusl 3HAHUH https://m.edsoo.ru/00adb33c
68 Peseprubiit ypok. O6001eHNE 1 1 28.05 bubmuorexa [JOK
CHCTEMaTH3alusl 3HAHUH https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

METOAUYECKHE MATEPHAJIbI /I YYUTEJIA

Meroanueckoe mocooue
O. C. I'abpuensna, 1. I'. Octpoymora, C. A. CnaakoBa AKITMOHEpHOE 0011ecTBO M3naTeabcTBO "IIpocBemenne"

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETUMHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://school-collection.edu.ru/collection/chemistry



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA

http://www
http://home.uic.tula.ru/~zanchem

LOHHUPPOBBIE ObPA3OBATEJ/IbHBIE PECYPCbI U PECYPCbl CETUMHTEPHET

https://resh.edu.ru/subject/5/5/ http://www.en.edu.ru https://content.edsoo.ru/lab/
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