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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs COCTaBIeHA HAa OCHOBE
TpebOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM MporpaMmMbl OCHOBHOTO OOIIETO
obpasoBanusi, npenacrabieHHbx B ®I'OC 00O, a Takke Ha OCHOBE (eaepalibHON pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTILIMU MpernojaBaHus yuyeOHOro mpeamMera «XUMUsS» B 00pa30BaTeNIbHbBIX
opranusanusax Poccuiickoit denepanuu.

[TporpamMma no xumun JaéT MPEICTABICHHUE O LENSIX, OOIIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH Y4YeOHOrO IMpeaMeTa, YCTaHABIMBAET 0053aTelbHOE MPEeIMETHOE
coJiepKaHue, MPeyCMaTPUBAET PACIPENECIICHUE €ro IO KjJaccaM U CTPYKTYPUPOBAaHME IO pas3jieliaM U
TEMaM [pOTpaMMbl MO XUMHHU, ONPEICIICT KOJIMYECTBEHHbIE W KAUYECTBEHHbIE XapaKTECPUCTUKU
COJIEpXKaHUs, PEKOMEHIYEMYIO TMOCIEI0BATEIIbHOCTh M3YyUYCHUS] XUMHUHU C Y4ETOM MEXKIPEAMETHBIX M
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKU Y4eOHOTO MpoIliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarouuxcs,
orpezenseT BO3MOKHOCTH IpeaMeTa Al pealn3aluyd TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOMU
00pa30oBaTeNbHON MPOrpaMMBI Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHS, a TakKe TPEOOBAHUU K
pe3ynbrataM OOydYeHHUs XMMHHM HAa YPOBHE IeJIed W3Y4YCHHs MPEAMETa W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJILHON I€ATEIHHOCTH 00YUaIOIErocs M0 OCBOCHUIO YUeOHOTO COIeP KAHMUS.

3HaHME XUMHH CIYKUT OCHOBOH st (OpPMUPOBAHHMS MHPOBO33PEHHsI OOYYarolIerocsi, €ro
MPEJCTAaBICHUA O MAaTEepPHATLHOM EJIMHCTBE MHpPA, BAXHYIO POJIb HIPalOT (HOPMHUPYEMBIE XHMHEH
MIPEICTABJICHHS O B3aUMOIIPEBPAIICHHUSIX SHEPTUU U 00 SBOJIOIMHU BEIIECTB B IPUPOAE, O MYTIX PEHICHUS
I00ATBHBIX TTPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPTrEeTHYCCKOM, MMHUILIEBON H
9KOJIOTHYECKOM 6e30MacHOCTH, TPOOIIeM 3JpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peau3alii BO3MOXXHOCTEH I caMOpa3BUTHUSI U (HOPMHUPOBAHUS KYJIBTYpPbI
JUYHOCTH, €€ 0011el U PYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHNE MBIIIJICHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00YyJaromuXcsi, HaBBIKOB
UX CaMOCTOSITENIbHON y4eOHOUW IesTeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIEI0BATENbCKUX YMEHHUH,
HEO0OXOAMMBIX KaK B MTOBCEAHEBHOM )KU3HU, TaK U B MPOPECCUOHATHHOM JIEATETbHOCTH;

3HAKOMHUT CO CMEHU(PUKON HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
€AMHCTBO MPHUPOJABI U YETOBEKa, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHMH €CTECTBEHHO-
HAYYHOUW IPaMOTHOCTH O0yUaIOIIUXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUSIM, K
MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00Opa30BaHUE 00YUaIOIIUXCSI.

JlanHble HampaBlieHUS B OOYYEHUH XUMHUU OOECIIEUMBAIOTCS CHEU(PUKON colepKaHusl y4eOHOTOo
npeaMeTa, KOTOPBIA SBISETCS MeJarornuecky alaliTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKU XUMHUH Ha
OTIPENICIIEHHOM 3Talle €€ pa3BUTHSA.

Kypc xuMum Ha ypoBHE OCHOBHOrO 00Imero oOpa3oBaHUS OpPUEHTHPOBAH HAa OCBOEHHUE
00y4JalOIMMHUCS CHCTEMbl TEPBOHAYANBHBIX MMOHATHH XUMHH, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHus MpOrpaMMbl IO XUMHUH c(HOpMUPOBaHA HA OCHOBE CUCTEMHOTO IMOJX0/a K
e€ m3yuennro. CoaepikaHne CKIAIbIBACTCS U3 CHCTEMBI MOHATUH O XMMHYECKOM JJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPTraHU30BaHbI 11O MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYSHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;



— YUYEHHS O CTPOSHUH aToMa U XMMHYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

Teopernueckue 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKU TOTYUYEHHBIX U OCMBICIICHHBIX
(bakToOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHSI K JPYTOMY, BBIONHSSI (YHKIIMH OOBSICHCHUS
U MPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U IMOJIy4YeHUs
U3y4aeMbIX BELIECTB.

OcBoeHHE TIPOrpaMMBbI IO XHUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEIACTABICHUS O XUMUYCCKOU
COCTaBJIAIOLIEH HAYYHOW KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOLLIEHHUS K
HAyYHOMY 3HAHUIO UM METOJaM MO3HAaHUS B Hayke. M3ydeHune XMMHUU TPOUCXOAMUT C MPUBICUEHHEM
3HAaHUU U3 paHee M3YYECHHBIX Y4eOHBIX MpeameToB: «Oxpyxaromuii mup», «buonorus. 5—7 kiaacce» u
«®u3uka. 7 Kjaccey.

[Ipy W3ydeHWW XUMHH TPOUCXOAUT (OPMHUPOBAHUE 3HAHWK OCHOB XMMHUYCCKOW HAYKH Kak
00JacTl COBPEMEHHOI0 €CTECTBO3HAHMSI, IMPAKTHUUECKON JEATENIbHOCTH 4YeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOTO MpeaMeTra COCTOMT B (DOPMHPOBAHHH CHUCTEMBI
XUMHYECKHX 3HAaHUH — BaXXHEWIIUX (AKTOB, MOHSATHI, 3aKOHOB W TEOPETHUECKUX IOJOKEHUM,
JIOCTYITHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAayKU, B MPHOOMICHUU K HAyYHBIM
METOJIaM TTO3HaHUs MPU HM3YyYCHUH BEUICCTB M XUMHUYECCKUX peakiuidi, B (HOPMHPOBAHWHM U PA3BUTUU
MO3HABATEJIbHBIX YMEHUN U MX MPUMEHEHUH B Y4eOHO-TIO3HABATENbHON M y4eOHO-HCCIIEI0BATEIbCKOM
JESTEIIbHOCTH, OCBOCHUHU MIPABHII OE30MACHOTO OOpAIeHHs C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu M3yyeHnn XMMUHM HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs BaKHOE 3HAYEHUE MPHOOpENH
TaKHe LU, KaK:

— (dopMUpOBaHHE HWHTEIUIEKTYaJIbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY MPHUHSITHUIO DEIIEHUH, CHOCOOHOW amanTHpOBaThCS K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOy4YeHHs] Ha CHCTEMaTH4yeckoe MpuoOleHue olyyarommxes K
CaMOCTOSITENIbHOW TO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM METOJaM TIO3HaHUsA, (POPMUPYIOUTUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrieyeHue yCIOBHUH, CHOCOOCTBYIOUIMX  HPUOOPETEHHIO  OOYYalOUIUMHCS  OIbITa
pa3HOOOpa3HOW JNeATENbHOCTH, TO3HAHHWSA M CAMOIO3HAHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUIOB JIEATEIIHOCTH;

— QopmupoBanue o6meH QyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHITH M OLIEHUBATH SBICHUS OKPYKAIOIIETO MHUPA, UCTIONB3YS 3HAHUS U OIBIT, MOJyYeHHBIE
IpU U3YYCHUU XUMUH, MPUMEHITh UX TPU PEUICHHH MpoOJieM B MOBCEAHEBHOW JKU3HHM U TPYIOBOH
JeSITEIbHOCTH;

— QopMupoBanue y O0OyYaIOIMUXCAd TyMAaHUCTHYECKUX OTHOIICHHH, TOHWUMaHUS IIEHHOCTHU
XUMHUYECKHX 3HAHWH i BBIPAOOTKH DKOJOTUYECKH 1e7Ieco00pa3HOro MOBeNeHUs B OBITY U TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPY>KArOUIEH MPUPOJTHON CPEbL;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npoduis u
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

OO0miee 4HWCIIO 4YacoB, OTBEACHHBIX /IS H3Y4YCHHsS] XMMHHM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflelnto), B 9 kiacce — 68 gacos (2
yaca B HEJIEINIO).
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COILEPKAHUE OBYUYEHUA

8 KUJIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Posib XUMUUM B KM3HHM 4YeJIOBEKA. XUMHSI B CHCTEME HayK. Tena W BEUIECTBA.
®dusnueckue CBOMCTBA BelIeCTB. ArperaTHoe cocTosiHHME BemiecTB. [loHsTHE O MeTojax IMO3HaHUs B
xumun. Yucteie BemecTBa U cMecu. CriocoObl pa3aenieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XMUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3Je€MEHTOB. [IpocTeie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTenbHAs aToMHass macca. OTHOCUTENbHas MOJEKyJspHas macca. MaccoBas
JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemecrtBa. Monbs. MonspHas macca. B3aumMOCBS3b KOJIMYECTBA, MAacChl M 4YHCIIA
CTPYKTYpPHBIX €IMHUII BetecTBa. Pacy€rel mo popMyniaMm XUMHUECKUX COCTMHEHUH.

®u3nuecKkue U XMMUYECKUE SIBJICHUS. XMMUYECKasl peakuuss U €€ MpU3HAKU. 3aKOH COXPAHECHMS
Macchl BelIecTB. XHUMHYecKHe ypaBHeHUs. Kiaccudukanuss XUMHYECKUX peakuuid (CoeauHEHUs,
pa3lioKeHUs1, 3aMEeILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCyAOH, mpaBriiaMu paboThl B 1TaOOpaTOpUH U IpuéMaMu 0OpaIieHus
¢ InabopaTopHbIM 00OOpyJOBaHHWEM, H3y4Y€HHE U ONUcaHue (HU3UYECKHX CBOMCTB 00paslioB
HEOPraHMYECKUX BEIIEeCTB, HaOMoAeHHe (u3nuecknx (IUIaBJICHHWE BOCKA, TAasHUE JIbJA, PAaCTHpPaHHUE
caxapa B CTyIIKe, KUIIEHHE U KOHJEHCAlUs BOAbl) U XUMUYECKHUX (TOPEHUE CBEUH, TPOKAIMBAHNE MEIHON
IPOBOJIOKH, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SBJICHWH, HAONIO/IEHHME W ONUCAHWE IPU3HAKOB
IPOTEKaHUs XUMHUECKUX peakiuil (pa3iokeHue caxapa, B3auMOACHCTBUE CEPHON KUCIOTHI C XJIOPHIOM
Oapusi, paznoxxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJIEHCTBUE JKeJie3a C PAaCTBOPOM COJIU
meau (1), uzydyenue criocoO6oB paszeneHus cMeceii: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHKUE, BbITAPUBAHUE,
JUCTWIIIALMS, XpoMaTorpadusi, MpOBEAECHUE OYMCTKU IOBApEHHOH CONM, HAOII0JEHHWE W ONHMCaHue
pE3yJIbTaTOB INPOBENEHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHHE MOJEleH
MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmeck razos. CoctaB Bozayxa. Kuciaopon — anemeHT u npocroe BeniectBo. Haxoxaenue
KHCJIOpO/ia B MpHpoJie, PU3NUECKUe U XUMUUEcKue cBoHcTBa (peakiuu roperns). Okcuapl. [Ipumenenue
kuciaopona. CrnocoObl TOJy4YyeHUs KHCIOpoJa B J1abopaTOpuu U MpoMbIIIeHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — ajuioTpornHas MoaupuKalys KUCIOpo/a.

TennoBoil  >pdekT XUMHUUECKOM  peakIuH, TEePMOXMMHYECKHE ypaBHEHHS, OK30- U
SHAOTEPMHUUECKHE peaKIMU. TOIUIMBO: yrojb U MeTaH. 3arps3HEHUE BO3/1yXa, YCHUJIEHHE MapHUKOBOIO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Boaopoja B mpupoje, (pusnyueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oayueHus. KucioTs! u comiu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUECKUM YPaBHEHUSIM.

duznueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachllieHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBOpuMOCTh BemecTB B BojJie. MaccoBas [0Js BEIIECTBA B PacTBOpPE. XHUMHYECKHUE
cBoiictBa Boabl. OcHOBaHus. Poiib pacTBOpOB B MpUpoOJie U B KU3HU dejaoBeka. KpyroBopor BOJbI B
npupojie. 3arpsa3HeHNe NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.



Knaccudukanmst  Heopranmyeckux  coemuHeHuid.  Oxcuabl.  Knaccudukamus — OKCHIOB:
coneoOpa3yromme (OCHOBHBIC, KHCIOTHBIE, amMQpOTEepHbIC) U HecoieoOpasyromue. Homenkmarypa
okcu10B. DU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuioB.

OcHoBanwms. Kiaccuukanusi ocHOBaHMIA: METOYM W HEPACTBOPUMBIC OCHOBaHUsA. HoMeHKIaTypa
OoCHOBaHUH. ®U3NUYECKHE U XUMUYECKHUE CBOKMCTBA OCHOBaHUMU. [lomyuenne ocHOBaHMil.

Kucnoter. Knaccudukanus kucinor. Homenkiatypa kucnot. @usndeckre 1 XMMHUYECKHUE CBOWCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyduenue kucnor.

Comu. Homenknatypa coseid. @u3nueckue 1 XuMUUecKue cBoicTBa colieid. [loydyenue comneit.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/ICICHUE COJEpXKaHHUsS KHUCIOpoJa B BO3JAyXe, IOJy4YeHHE, COOHpaHHe,
pacro3HaBaHHe M U3yYeHHE CBOWCTB KHCIOPOAA, HAOIIOICHHE B3aUMOJICHCTBHUS BEIIECTB C KHCIOPOAOM
U YCJIOBHSI BOSHMKHOBEHHUS U MPEKpalleHus] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCUIOB U
OMKMCAaHHWE WX CBOICTB, MOJy4YeHHE, COOMpaHUE, pPACIIO3HABaHWE U H3Y4YEHHE CBOWMCTB BOJOpPOJA
(ropenne), B3aumopeiicTBue Bogopoaa ¢ okcuaom Mmeau  (II)  (Bo3aMoOkHO — umcmoJib30BaHUE
BUIEOMATEPHAJIOB), HAOIIOIeHHE 00PA3I0B BEIIECTB KOJIUIECTBOM | MOJIb, HicCaeI0OBaHUE 0COOEHHOCTEH
pPacTBOPEHMS BEILECTB C Pa3IMYHON PAaCTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OIpPEAECIEHHOU
MacCOBOH JI0Jiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C MeTa/llaMy (HATPUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), MCCIEN0BaHUE OOpa3LOB HEOPraHUYECKUX BEILIECTB
Pa3IUYHbIX KJIACCOB, HAOIIOJEHUE U3MEHEHUS! OKpPAcCKU MHAMKATOPOB B PACTBOPAX KHCIOT U ILEIOYEH,
uzydyeHue B3aumozeiictBus okcuga menu (ll) ¢ pacTBopom cepHO KHCIOTBHI, KHCIOT C METaJUIaMH,
peakuuii HeMTpanu3aluy, NoJy4eHHe HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO MEeTalla JpyruM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 [0 TeMe «BakHelme kinacchl HEOPraHUnYeCKUX
COECTMHEHUIN.

Ilepuoauyecknii 3axoH u Ilepuoauyeckass cucrema xumuyeckux dsiiemenros JI. H.
Menpesneesa. CtpoeHue aTroMoB. XuMHYecKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuuu

[lepBble MOMBITKM KiIacCH(PUKAIMM XUMHYECKUX 3JeMEeHTOB. lloHATHEe O Trpynmax CXOJHBIX
9JIEMEHTOB (IIEJOYHbIE W UIEJTOYHO3EMENbHbIE METalUIbl, TaJloT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U THIAPOKCH/IBL.

Ilepnonnueckuil 3akoH. llepnogmueckas cucrema xumuyeckux syeMmeHtoB [I. M. MeHnneneesa.
Kopotkonepuoanas u jymaHonepuoaHas ¢popMsl [lepuoandyeckoil cucTeMbl XUMUYECKUX 3J€MEHTOB /1.
H. Menneneesa. Ilepuoast n rpymnmel. @usnuecknii CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB NEpUOJA U
IPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX suep. M3orombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00osouek atoMoB mepBhIX 20 XxuMuU4eckux 3ieMeHToB llepuommyeckoit cuctemsr J[. 1. Menneneesa.
XapakTepuCcTUKa XHMUYECKOTO 3JIEMEHTa IO ero nojoxkeHuto B Ilepuoguueckon cucreme JI. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajauyca aTOMOB XHMHUYECKHUX DJEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPyIIaM U MepruoJiaM.

3nauenue Ilepuoanueckoro 3axkoHa u Ileproanueckoil CUCTEMBl XMMHYECKHX JJIEMEHTOB IS
pa3BUTHUA HayKu U npakTuku. [. . Mennenees — yd€HbIN U IpakI1aHNH.

Xumudeckasi cBsi3b. KoBasieHTHast (MOJsipHAsh W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHIIATEIEHOCTH
XUMHUYECKHX 3JIeMeHTOB. VloHHas! CBSI3b.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. l[Ipomecchl OKHUCIEHUS H
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHAA LHMHKA C
pacTBOpaMu KHUCJIOT M LIEN0YEH, IPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX pEaKLUil (TOpEHUE, pEaKLIMU Pa3IOKEHUs, COSTUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3CH NPU U3yYEHUU XMMHH B § KJIacce OCYLIECTBIIAECTCS 4epes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK M MOHSATHIA, SBISIOMIUXCS CHCTEMHBIMHU
JUISL OT/IETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OO0111e ecTeCTBEHHO-HAYUYHbIC OHATHS: HayuHbIH (akT, TUIIOTe3a, TEOPHs, 3aKOH, aHaJIU3, CUHTE3,
KJaccuuKkanus, MNepuoAnYHOCTb, HAOIIOAEHUE, SKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHHE, MOJEIb,
SIBIICHHUE.

®duznka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJHOaKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUI 3apsf], BELIECTBO, TelO, OO0BEM, arperarHoe COCTOSHHWE BeIlecTBa, ras,
¢du3nuecKre BeIUYHHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIaHEThI, 3BE3/1b1, COHLIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadusa: armocdepa, rumpocdepa, MUHEpANIbl, TOPHbIE MOPOIBI, IOJE3HBIE HMCKOMAEMEbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuil 3akoH. llepuogmyeckas cucrema xumumyeckux sieMmeHtoB [I. . MeHnneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEPUOAOB, Kaluus, KalblUs M MX COCIUHEHUH B COOTBETCTBUM C IIOJIO)KCHHEM DJJIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOECHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbI XMMHUUECKON CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOICTB BEIIECTBA OT TUIA KPUCTATUINYECKON PEIIETKH U BUJA XUMUYECKON CBSA3H.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUECKHE CBOMCTBA BEIECTB,
OTHOCSIIIUXCSA K  pa3IMYHbIM  KJlaccaM HEOPraHMYeCKHUX  COEIMHEHUH, TeHEeTHYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanus XMMHYECKMX pEakUMid 10 pPa3IMYHbIM TNpU3HaKaM (M0 YHCIy M COCTaBy
YUYacCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEMJIOBOMY 3(Q(eKTy, M0 M3MEHEHHIO CTEleHEeH OKUCIIEHUs
XUMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHUIO KaTajuzaropa). DK30- U HHAOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[Tonsatue o ckopoctn xumuuecko peakuuu. [loHstne 00 o00paTHUMBIX U HEOOpPATHUMBIX
XUMHUYECKHX peakiusax. [IoHsATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusx. llonarne o kartanumse.
[TonsiTue 0 xuMU4eckoM paBHOBecHMH. (DAaKTOPHI, BIUAIOLIIME HAa CKOPOCTh XUMHUYECKOW peakluuu u
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  DJEKTPOHHBI  OalaHC  OKHMCIHMTEIbHO-
BOCCTAaHOBUTENBHON peakiuu. CocTaBlIeHNE ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
HCIIOJIb30BaHUEM METOa JIEKTPOHHOTro OanaHca.

Teopust 3JIEKTPOIUTUIECKON AUCCOLMALMHI. DIEKTPOJIUTHI U HEAJEKTPOJINUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMccOIMalMK BEIIECTB € Pa3jIMYHbIMU BUAAMHM XUMUYECKOW cBs3u. CTeneHb AMCCOLUALNH.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peakiun wmoHHOrO oOOMEHA. YCIOBHS TPOTEKAHWUS pEAKIM HOHHOTO OOMEHa, TOJHBIE |
COKpalIEHHbIE HOHHbIE YypaBHEHHUS peakiuil. CBolicTBa KHCIOT, OCHOBAaHHMW U coJieH B CBeTe
npecTaBiIeHU 00 AIEKTPOIMTHUECKOW auccormanu. KauecTBeHHble peakuuu Ha HOHBI. [loHsTHE O
TUAPOIU3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPraHUYECKUX BELECTB — METAIJIOB U
HeMeTaioB (TpaduTa M aiMasa), CIOXKHBIX BEUIECTB (XJOpHIa HATPHS), HCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTM  XUMHYECKOW peakuud OT BO3ACUCTBUS  Pa3lMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
AJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MpOIecca JUCCOLMALMU KHUCIOT, IIeNo4Ye H cosei
(BO3MOXHO HCIIOJIb30BaHHE BUJEO MAaTEPHUAaJOB), MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOMIMX HPU3HAKU
NPOTEKAaHUs peakluii MOHHOTO OOMeHa (0Opa3oBaHWE OCajllKa, BBIICICHHE Ta3a, 0Opa30BaHHE BOJBI),
OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEaKIUi (TrOpeHue, peakiuu
pa3’oXKEeHMUs, COCIMHEHUS), PACllO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KAaueCTBEHHBIX
peaxkiuil Ha HOHBI, PelICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl 1 MX coeIUHEHUS

OOmass xapakTepucTUKa rajoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTENEHU
okucienusa. CTpoeHne U pU3NYECKUEe CBOWMCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe XJopa (B3auMOJICHCTBUE C METaJUIaMU, HEMeTaIlJIaMH, [ieo4aMu). XiaopoBogopo. ConsHas
KHUCJIOTAa, XMMUYECKHE CBOICTBa, IOJydeHUE, NnpuMmeHeHue. JleiicTBue XJiopa M XJIOPOBOAOPOJA Ha
OpraHu3M ueyoBeka. BaxkHeme XJI0puIbpl U UX HAX0XKICHHUE B IPUPOJIC.

Ob6mas xapakrepucTtuka 3meMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIE
crenienn okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA IMPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AmtoTponHbie MoOIU(HKAIMK KHCIOPOJa W Cepbl. XWUMHUYECKUE cBolcTBa cepbl. CepoBoaopo,
CTpoeHHE, (U3MYECKHEe W XUMHUYECKHEe CBOHCTBA. OKCHIBI cepbl KaK IMPEJACTABUTEIN KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHe CBOWCTBa (0OIIHMe Kak MpeICTaBUTENs Kiacca
KUCTIOT W creuuduyeckue). XUMUYECKHE PEakiuu, JEeKallue B OCHOBE MPOMBINIJIEHHOTO crocoba
MOJIydeHUs] CEpHOU KUCTOTHL. [IpumeHeHue cepHoi KucimoThl. CONM CEpHOM KHUCIIOTHI, KaueCTBEHHAas
peakuus Ha cyinb(ar-uoH. HaxoxxaeHnue cepbl U €€ coeluHEeHUl B npupoae. XUMHUUYECKOE 3arpsa3HEHHE
OKpPYXAaroIIe cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB),
CIOCOOBI €ro MPe0TBPAIICHHUS.

OO6mas xapaktepuctuka smemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIE
CTENEHH OKHUCIEHHUA. A30T, paclHpoCTpaHEHHWE B Mpupoie, (uU3NYecKue M XHUMHUYECKHE CBOMCTBA.
KpyroBopor a3ota B mpupoje. AMMHUakK, ero (pu3nveckrne M XUMHUYECKHE CBOWCTBA, MOJIy4YeHUE U
npuMmenenrue. Conu aMMOHUS, UX (QU3NYECKHe M XUMHUYECKHE CBOICTBa, mpuMeHeHHe. KadecTBeHHas
peakiusi Ha MOHBI aMMOHHMs. A30THasi KHCIIOTa, €€ MoJydeHue, Pu3nueckrue M XUMHYECKUE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT W crenuduueckue). Vcnonb3oBaHME HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yA0OpeHuid. XHUMHUYECKOE 3arpsi3HEHHE OKPY’KaIolel cpeabl
COCMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIW, 3arpsi3HEHHE BO3AyXa, MOYBHl U BoaoémoB). dDocdop,
aiutoTpornabie Moaudukanuu Gocdopa, duzndeckue u xummudeckue cpoiictBa. Okcun dochopa (V) u
docdopras kuciora, Gpu3NUECKUe U XUMUYECKHE CBOWCTBa, monydeHue. Mcnonp3oBanue (ocdaroB B
KayeCcTBE MHUHEPAIBHBIX YI0OpEHUH.

O6mas xapaktepucTuka 31meMeHToB |V A-rpynmsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETNEHH OKHCIIEHUS. YTIIEepO/, alIOTPONHbIe MOAU(PUKALINY, pacpOCTpaHEHUE B MpUpPOJE, (hr3HUecKre
W XUMHUYeckue cBoicTBa. Anpcopomus. Kpyrosopor yriaepona B mpupoge. OKCuabl yriepoaa, HX
dusznyecKkue W XMMHYECKHE CBOMCTBA, ACHCTBHE HA >KUBBIE OPraHU3MBI, MONy4YeHHWE W MPHUMEHEHHUE.
DKkonorudeckue mpoOieMsbl, cBsi3aHHBIe ¢ okcuoM yriepona (1V), rumoTe3a riod6amTsHOTO MOTEIUICHUS
KJINMaTa, MapHUKOBBIN 3 (PeKT. YronbHast KUCIOTa U €€ CONMH, UX (PU3NIECKHUE U XUMHUYIECKUE CBOMCTBA,
nojiyueHue u npumeHenue. KauectBenHas peakuusi Ha kapOoHaT-vOHBL. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH B CEJTHCKOM XO035HCTBE.
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[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEIECTBaX KAaK O COEAUWHEHHUSX yriepoaa (MeTaH,
3TaH, TWIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKHU YTI€BOI0POI0B
(yronp, mpupoAHbld Ta3, HE(PTH), TPOAYKTHl HX TMepepadoTku (OCH3WH), WX pOJb B OBITY U
NPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: XKHpaX, OeNKax, YrieBoJax — M HX
POJIU B JKU3HM 4YesloBeKa. MaTepuanbHOE €IMHCTBO OPraHUYEeCKUX U HEOPTaHUYECKUX COeIMHEHUH.

Kpemuuii, ero ¢gusnyeckue M XMMUYECKHE CBOMCTBa, MojyueHue U npumeHeHue. CoeauHEeHUS
KpemHuss B mpupone. OOmmue mnpexacraBieHuss o0 oxcuae kpemHus (IV) m KpeMHHEBOH KHCIIOTE.
Cunmkartel, X HCIOJIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIne CTpOUTEIbHBIE MaTepHAIIbL:
KepaMHKa, CTEeKJIO0, LeMeHT, OeroH, kene3o0eroH. [Ipobrembl 6Ge30mMacHOrO  HCIOJIB30BAHUA
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KHU3HHU.

Xumuueckuii IKcnepumenm.

u3yuyeHne oOpa3loB HEOPraHWMYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIOTBHI, IpPOBEICHHE
KAYeCTBEHHBIX pEaKkUUid Ha XJIOPUA-UOHBI W HAOMIOJEHHE TMPU3HAKOB HUX MPOTEKAHMS, OIbBITHI,
oTpaxkamolue (u3nveckrue M XUMUYECKHE CBOWMCTBA TaJlOTEHOB W HX COEOUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHHUE  BUJEOMATEPUATIOB), O3HAKOMJICHHE C o0pa3liamMu XJIOPUAOB  (TaJIOTEHHJIOB),
O3HAaKOMJICHHE C 00pa3lamMu cepbl M €€ COCTUHEHUSIMHU (BO3MOKHO HCIOJIh30BAHNE BUAECOMATEPHAIIOB),
HaO0/IeHUE Mpoliecca OOYIIIMBAaHMS caxapa IMOJA JCHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHUCIIOTHI,
U3YYeHHE XUMHUYECKHX CBOMCTB pa30aBIeHHONM CEpHOI KUCIIOTHI, TPOBEJICHHE KAaUeCTBEHHOM peakiuy Ha
Cyiab(ar-uoH M HAOIIOACHUE TMpH3HAaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
azoTa, hocdopa M UX COeAMHCHH (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPHAIIOB), 00Opa3iaMi a30THBIX
u (ochopHBIX ymoOpeHuil, moiayudeHue, coOMpaHue, pacro3HABaHHWE U U3YYEHHE CBOWCTB aMMHUAKa,
MPOBEJICHNE KAueCTBEHHBIX peaklUWid Ha HMOH aMMOHHUS U (ocdarT-uOH U U3yUeHUE MPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI € MeAblo  (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHUATIOB), M3YYEHHE MOJeNel KPUCTAIUIMYECKUX PElETOK aiMasa, rpadura,
¢yiepeHa, 03HaKOMJIEHHE C TPOIIECCOM aCOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IpPOTHBOra3a, MojlydeHue, coOupaHue, paclio3HaBaHUE M U3yYEHHE CBOICTB YIJIEKUCIIOTO
rasa, IpoBEJCHHE KAYeCTBEHHBIX peaklUi Ha KapOOHAT M CWIMKAT-MOHBI M M3yY€HUE MPU3HAKOB HUX
IPOTEKaHUs,  O3HAKOMJIEHHME €  NPOAYKIMEH  CHJIMKATHOM  NPOMBIIIJIEHHOCTH,  pElIeHHe
9KCIIEPUMEHTAIBHBIX 3a7a4d 10 TeMe «BakHele HeMeTalulbl U UX COEIMHEHUS».

MeTtaJu1bl M X COCIMHEHHS

OO0mas XapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METaJVIOB Ha OCHOBAaHMM HUX IIOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J[. M. MenpaeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaJIoB. MeTtandeckas CBA3b M METAJUIMUECKas KpUCTaJUIMYecKas PEIIETKA. DIEKTPOXUMHUYECKUN
psn HampsbkeHud MetaiioB. DHU3MUECKME M XMMHUYECKHE CBoicTBa MeramioB. OOmme crnocoObl
nojlydyeHus: MetajuioB. [loHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
Crnnagsl (CTalib, 4YyT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTamael: mnojoxeHue B Ilepuoguueckol cucteme Xxumudeckux snemeHtoB [, .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUE B npupoje. dusndeckre 1 XMMHUYECKHE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). OKCUIbI U THAPOKCUIBI HATpUsl U Kanus. [I[ppuMeHeHne MeT0YHbIX METallIoB
7 UX COCTUHEHUMN.

[IlenoyHO3EMENBHBIE METAJIBl MAarHUM M KanblLMid: nosoxkeHue B llepmomnueckoil cucrteme
xummuueckux eMeHToB Jl. M. MenneneeBa, cTpoeHne X aTOMOB, HaX0XKieHue B nnpupoze. dusnueckue
U XUMHYECKHE CBOMCTBA MarHus M Kajiblus. BaxHeimme coenvHeHus Kanblus (OKCHUI, THAPOKCHI,
conu). KEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.
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Anmomunnii: nonoxkeHue B Ilepronnueckoit cucreme xumuyeckux snemeHToB [[. Y. Menneneena,
CTpOCHHE aToMa, HaxoXAeHue B mpupone. DU3NYECKHE W XUMHUYECKHE CBOWCTBA AFOMHHHS.
AmMdoTepHbIe CBOHCTBA OKCHIA U THIPOKCHIA ATFOMHHHUS.

Kene3o: nonoxenue B Ilepuoanueckoit cucreme xummyeckux snemeHToB . M. Menneneena,
CTpOEHHE aToMma, HaxokaeHue B mnpupoje. dusmueckne U XUMHUECKHE CBOMCTBa jxene3a. OKCHUIBL,
ruapokcuabl U conu xenesa (1) u xxenesa (111), ux cocras, cBolicTBa U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMd METaUIOB W CIUIABOB, MX (U3NYCCKUMHU CBOWCTBAMHU, H3YUYCHHE
pe3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJa KaJblIUg M HATPUS C BOAOW (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHUAIIOB),
WCCIICIOBAHNE CBOMCTB JKECTKOH BOJBI, TMpollecca TOpPEHUs JKelne3a B KUCIOpoJe (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHUAIIOB), TPU3HAKOB MPOTCKAHUS KAYECTBCHHBIX PEaKIMi HA MOHBI: MarHusl,
KaJIbIIMS, aTlOMUHMS, ITMHKa, xene3a (1) u xxenesza (111), menu (I1), HaGarOIEHME W ONTMCAHKUE TTPOLIECCOB
OKpalllMBaHUsl IUJIAaMEHM HOHAMHM HATpus, Kalug ¢ Kaiublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIICIOBaHE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA ATIOMUHUS U TUAPOKCUIA [UHKA,
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TeMe « BaykHelme MeTaibl U UX COCTUHEHUSD).

XuMHSA U OKpY/KaKOLIas cpeaa

BemectBa u MaTepuanbl B MOBCEAHEBHOM JKM3HH 4YellOBeKa. be3onacHoe MCIob30BaHNE BEIIECTB
U XUMHAYECKUX peakiuii B ObITy. [lepBasi moMoms Ipu XMMHYECKHAX 0XKOTaX U OTPABJICHHSIX.

XVUMUYECKOE 3arps3HCHHE OKpYXKAlolel cpeabl (mpeieiibHas JOMyCTHMAas KOHIICHTPAIUs
BeniecTs, gainee — [1/IK). Pons xuMuu B penieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuit Ikcnepumenm:

U3yYeHHE 00pa3IoB MATEPHAIIOB (CTEKIIO, CIIABBI METAJIJIOB, ITOJIMMEPHBIC MAaTEPUAITHI ).

Mescnpedmemnnie ceasu

Peanuzamus MEXNpeaMETHBIX CBA3€H MPU M3yYEHWH XMMHU B 9 Kjacce OCYIIECTBISETCS depes
UCIIONIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OT/ICTTEHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TTOHSTHS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3,
KJaccu(UKalus, MepUOAUYHOCTb, HAOIIOJEHHE, SKCIIEPUMEHT, MOJAEIHUPOBAHUE, M3MEPEHHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MAaTEPHUATIBI.

®duznka: MaTepusi, aTOM, JICKTPOH, MPOTOH, HEHTPOH, HOH, HYKITU, U30TOIIbI, PaJHOAKTHBHOCTD,
MOJICKYJIa, OJJICKTPUYICCKUN 3apsiyi, TPOBOJHUKH, TMOJYIIPOBOJHUKH, JHIJICKTPHKH, (POTOIIEMEHT,
BEIIECTBO, TelO, OO0BEM, arperaTHoe COCTOSHHWE BeIIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KPUCTAJIMYECKAsT PEMI€TKa, CIUIaBbl, (U3UYECKUE BEIMYWHBI, €AWHUIIBI H3MEPEHHUS, KOCMHUYECKOe
MIPOCTPAHCTBO, IUIAHETHI, 3BE3]1bI, COTHIIE.

buonorus: ¢dotocuHTe3, aApixaHue, OWocdepa, OSKOCHCTEMa, MHHEPATbHBIE YAOOpEeHMUS,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIIbHbIE BEIIECTBA.

['eorpadus: atmocepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAaeMBbIe,
TOTUIMBO, BOJTHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS IPOTPaAaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMs JOCTUTAIOTCS B XOJ1€
00y4YeHHsI XUMHUH B €MHCTBE y4eOHOM M BOCIIUTATEIBHOMN JAEATEIBHOCTH B COOTBETCTBHHU C TPAJIUIIOHHBIMU
POCCUHCKUMU COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM IEHHOCTSIMHU, NPUHSATHIMH B OOIIECTBE
OpaBWJIaMd W HOPMaMH TIOBEJCHHS U CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOpPa3BUTHS U
COLMATN3AIIIU 00yYaIOITIXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPaXarOT TI'OTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATbCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPHEHTALUNA M PACHIMPEHHE ONbITA JIEATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY M HayYHOMY HacCJIEJUIO,
MOHMMAHUS 3HAYCHHs] XMMHYECKOW HAayKU B JKU3HH COBPEMEHHOTO OOIeCTBa, CIHOCOOHOCTH BIAJETh
JIOCTOBEPHOM HMH(pOpManuend o MepeoBbIX JTOCTHKEHUSX U OTKPBITUSX MUPOBON M OTEUYECTBEHHOW XMMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00IIeCTBA;

2) rpa:KAaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COLMAIbHBIX HOpMax M MpaBHJIAX MEXKIUYHOCTHBIX OTHOIICHUNW B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO IOJIE3HON, yueOHOUCCIeI0BATEIbCKON, TBOPUECKOM U
JpYyruX BUJaX AESITEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPA3HON COBMECTHOM JEATEIbHOCTH INPHU BBINOJIHEHUU
y4eOHBIX, IO3HABATENBHBIX 33a4, BHITOJTHEHUH XHMUYECKHX YKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX MPOEKTOB,
CTpeMJIEHHS K B3aMMOIOHMMAaHMIO U B3aUMOIIOMOIIM B Mpoliecce 3TOW yuyeOHOW AesaTenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJCHHWE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSL:

MHUPOBO33PEHUYECKUE TMPEJICTABICHUS] O BEIIECTBE M XHMHUYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISIOUINE OCHOBY IJIsi MOHWMAHUSI CYIIHOCTH Hay4HOMH
KapTHUHBI MUPA, TIPEJICTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI IPUPOIBI, B3AUMOCBSI3IX YeJIOBEeKa
C IPUPOJHOU CPENON, O POJIM XHUMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MI03HABATEBHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYSeHHE HOBBIX 3HAHUH 10 XUMHH, HEOOXOAUMBIE IS
00BsICHEHUST HAOIIOAAeMbIX MPOIECCOB W SBJICHHM, MO3HaBaTEeNbHOM, WH(OPMAIMOHHOW M YUTATEIhCKOMN
KyJIbTypbl, B TOM 4YHCIIE HaBBIKOB CaMOCTOSITENBHONH paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOMN
JMTEPATypOid, JOCTYITHBIMH TEXHUYECKHUMHU CPEACTBaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

uHTEpeC K OOYy4YEeHHI0O U TMO3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTbH U CIHOCOOHOCTh K
caM0o00pa30BaHUIO, TPOEKTHOW U  MCCIEJOBATENbCKOM  JEATENbHOCTH, K OCO3HaHHOMY  BBIOOpY
HATPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE IIEHHOCTH J>XU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO, YCTAaHOBKM Ha
3I0pOBBI 00pa3 JKWM3HU, OCO3HAHHE MOCIEICTBUM M HENPUATHE BpEIHBIX MPHUBBIYEK (yrnoTpeOiaeHus
QJIKOTOJIsl, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHUS MpaBMil 0€30MaCHOCTH MpU OOpaleHUH C
XUMHUYECKHMH BEIIECTBAMH B OBITY U pealbHON KHU3HHU;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K MPAKTHUYECKOMY M3YYEHHUIO Ipodeccuil U Tpyda pasMdHOTO poja, yBaK€HHE K TPYyAy U
pe3ynbTataM TPYJIOBOU JIEATEIBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUU 110 XVUMHH,
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OCO3HAHHBII BBHIOOP WHAMBUIYAIbHOM TPAEKTOPUHU MNPOJODKEHUS O00pa3oBaHMA € YYETOM JIMYHOCTHBIX
MHTEPECOB M CHOCOOHOCTHM K XHMHHU, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, yCIEUIHOH
npoeCCHOHATIPHON JEATENIbHOCTH W PAa3BUTHUS HEOOXOAWMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaIbHOM cpee;

6) IKOJIOrHYeCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emile, OCHOBE €&
CYLIECTBOBaHHMS, TOHUMAaHHUE [IEHHOCTH 3/I0POBOTO M 0€30MacHOro 00pasa *KU3HH, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (PH3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE IEHHOCTU COOIIOJCHUS TPaBUI
0€e30I1aCHOT0 MOBECHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTyallUAX, YTPOKAIOIUX 310POBBIO U KU3HU
JIFOJIEH;

CIIOCOOHOCTH IPUMEHATH 3HAHMS, OJIyYaeMble [IPU U3YUYEHUU XUMUH, 711 PELLIEHUs 3a/1a4, CBSI3aHHBIX
C OKpYyXKarolleld IPUPOAHOW CpEelOoW, Ul IIOBBIIICHUS YPOBHS DKOJIOIMYECKOM KYJIBTYPBl, OCO3HAHUS
rJ100aIbHOTO XapakTepa 3KOJOTMYECKUX MpoOjeM W IMyTed MX pelleHUs MOCPEACTBOM METOJ0B XUMMH,
9KOJIOTUYECKOTO MBILIUIEHUS,, YMEHUS PYKOBOJCTBOBATHCA MM B I103HABaTEIbHOM, KOMMYHUKAaTHBHOM WU
COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAYUMBbIE I (DOPMUPOBAHUS MUPOBO33PEHUS
oOmieHayYHbIC TOHATHS (3aKOH, TEOPHsI, NMPUHIIMI, TUIOTe3a, (PaKT, CHCTeMa, MPOIECC, IKCICPUMEHT U
JPyToe.), KOTOPHIC HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaxX U TO3BOJISIOT Ha OCHOBE
3HaHUN W3 3TUX MNPEIMETOB (OPMUPOBATH MPEICTABICHHE O IEJIOCTHOM HAy4YHOH KapTUHE MHpa, U
YHHBEpCaJbHbIe Yy4eOHbIC JEHCTBHs (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, DPETYJSITUBHBIC), KOTOPBIC
obecrieunBarOT (HOPMHPOBAHME TOTOBHOCTH K CaMOCTOSTEIHHOMY IUIAHHPOBAHUIO M OCYIICCTBICHHIO
y4eOHOMU e TEeTLHOCTH.

IMo3naBaTebHBbIE YHHBePCAJIbHbIE yUeOHbIE TeiiCTBUS

ba3oBble Jornueckne aeicTBUs:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS NP OCBOCHHUW 3HAHWI: PaCKPHIBATH CMBICIT
XUMHUYECKHX TOHSATHH (BBUICTATh HMX XapaKTepHbIC TMPHU3HAKW, YCTAaHABJIMBATH B3aWMOCBS3b C JPYTHMH
TIOHSATHUSIMH ), KCIIOJIb30BATh MOHATHUS JIJIsl OOBSICHEHHUS OTIACIBHBIX (DAKTOB U SBJICHUMN, BHIOUPATh OCHOBAHUS U
KPUTEPHH JIJIs KJIACCH(DUKAIMU XMMHYECKHX BEIIECTB M XMMHYECKHX PEaKIIMid, YCTaHABIMBATh MPUYUHHO-
CIICJICTBEHHBIC CBS3M MEXIYy OOBCKTAMH H3y4YEHUS, CTPOUTH JIOTHUECKUE PACCYKICHUS (WHIYKTHBHBIC,
JIETYKTUBHBIE, 110 aHAJIOTHH ), JIEJIaTh BEIBOJIBI M 3aKJTFOUCHUS;

yMEHHE MPUMEHSATH B MpoIlecce MO3HAHUS MOHATHUS (TIPEIMETHBIE U METalpeIMETHBIC), CHUMBOJIHNYECKHE
(3HaKOBBIE) MOJICIH, HCIOJb3yeMble B XHMHH, MPeoOpPa3OBBIBATh MIMPOKO TMPUMCHSIEMbIE B XHUMHUU
MOJIeTIbHBIC TIPEJICTABICHUS — XUMHWYCCKUH 3HAK (CHMBOJI 3JIeMEHTa), XUMHUYecKas (opMysia U ypaBHEHHUE
XUMHYECKOH peakIWH — TPU PEHICHUH YIeOHO-TIO3HABATEIBHBIX 3a7ad, ¢ YYETOM 3THUX MOJCIIBHBIX
NPE/ICTaBJICHUHN BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUCCKUX
BEIIECTB U XUMHUYECKHX PEAKIHid, BBIABIATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CICJCTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B M3yUaeMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble Hcciie0BaTeILCKHE AeHCTBYS

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIC BOIPOCHI B KAYeCTBE WMHCTPYMEHTA IO3HAHMsS, a TaKKe B
Ka4eCTBE OCHOBBI JUIsl DOPMUPOBAHHUSI THIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPHOOPETEHUE ONBITA 10 IUIAHUPOBAHUIO, OPTAHU3AINN U TTPOBEJICHUIO YUYCHHUECKHUX IKCIICPUMEHTOB,
yMEHHE HaOII0AaTh 3a XOJ0M IPOIecca, CAaMOCTOSTEIBLHO MPOTHO3UPOBATEH €ro Pe3yJbTaT, GOopMyIHPOBATH
00001IeHNsT ¥ BBIBOJBI TIO pe3ysbTaTaM MPOBEAEHHOTO ONBITA, HUCCICIOBAHMS, COCTABIATH OTYET O
Ipo/IeTIaHHOM padoTe.
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Pabora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHAIM3MPOBATH M HHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BHUIOB U (HOpM
IPEJICTaBICHUS, MOJIYYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAay4yHO-NONYJISIpHAsl JMUTEpaTypa XUMHUYECKOIO
COJepKaHus, CHpPaBOYHBIE IMMOCOOMs, pecypcbl VHTepHeTa), KPUTUYECKH OLEHHBATH MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTh pa3jiudHble METOIbl U 3allpochl MpH MOUCKEe H 0TOope uHbOpMaluu Hu
COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOIUMBIX JUISI BBINOJHEHHUS YYEOHBIX UM TIO3HABATENIBHBIX 33134
OTIpeNIeIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B 00JIACTH MCIIOJIb30BaHMS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, OBJIaJeHUE KYyJIbTYpOW aKTUBHOTO HCIIOJIB30BAHMUS PA3JIMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (QOpMy TMpeacTaBieHUs HWHGOpPMalUUd U WUIIOCTPUPOBATH
pelaeMple 3a/1a41 HECIIOKHBIMU CXEMaMH, TuarpaMMaMu, IpyruMu popMaMu TpapuKi U UX KOMOWHAIUAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3MPOBATh B IpOLECCe YU4EOHOH M HMCCIEeN0BATENbCKON IEATEIbHOCTH
UHGOPMAIIMI0O O BIUSHUU TMPOMBIIUIEHHOCTH, CEIbCKOTO XO3SiCTBA W TPAHCIOpPTa Ha COCTOSHUE
OKpYXKAaroIIe MPUPOAHON Cpebl.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJe AMAJIOra M (MJIHM) ITUCKYCCHH) 1O CYIIECTBY OOCYXTaeMOW TEMBI,
dbopMyIHUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHON 3a1a4u;

YMEHHS TPEICTaBIATh TMOJYYEHHBbIE pE3yNbTaThl IMO3HABATEIbHOW EATEIBHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTALUI0 pPE3yJIbTaTOB BBINOJHEHUS XHMHYECKOTO HSKCIEpPUMEHTa
(;1abopaTtopHOTro OIbITa, TA0OPATOPHON PAOOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

yMEHHSI Y4eOHOTrO COTpPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABaTEIIbHOM W
UCCIIEIOBATENILCKOM JESTeNbHOCTH TPU PEIICHWH BO3HUKAIOIIUX MpoOJieM Ha OCHOBEe Y4€Ta OOIIMX
MHTEPECOB U COTJIacOBaHUs MO3UIMI (00CyX1eHUsl, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMBbI», KOOPIUHAIUS
COBMECTHBIX JICHCTBHIL, ONpe/iesieHne KPUTEPUEB MO OIICHKE Ka4eCTBA BBHIIIOJHEHHOW padOTHI U IpyTHeE).

PerynsiTuBHbIC yHUBEpCAJIbHbIC y4eOHbIE 1eiCTBHUS:

YMEHHE  CaMOCTOATEIBHO  ONPENENATh LEIM  JEATENbHOCTH, IUIAaHUPOBaTh, OCYILIECTBIIATH,
KOHTPOJIUPOBaTh W TpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATENbHOCTh, BBIOMpaATh Haubosee
s pexTuBHBIE CIMOCOOBI PEIICHHUs] YUYeOHBIX M TMO3HABATENBHBIX 3aJ]1a4, CAMOCTOSTEIHLHO COCTaBJISTH WM
KOPPEKTUPOBAaTh MPEIJIOKEHHBIM aIrOPUTM JEHCTBUM TPHU BBITOJIHEHUHM 3aJaHUM C YYETOM MOJIyYEHUS
HOBBIX 3HaHUH 00 M3yuyaeMbIX OOBEKTaX — BELIECTBAX M PEaKIUsIX, OLIEHUBATh COOTBETCTBHE IOJIyUYEHHOI'O
pe3ynbTara 3asBJIEHHOM LIeH, YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, PeJiaraéMble B YCJIOBUU
3aJJaHuH.

HPEIMETHBIE PE3YJIbTATHI
B cocrtaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHMIO O00S3aTEIBHOIO COAEP)KAHUS, YCTAHOBJIECHHOIO
naHHoM (enepanpbHOM pabodeid MPOrpaMMOM, BBIIETSIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAay4YHBIC 3HAHUS,
YMEHHS U cIocoObl AecTBUA, cienuduueckue s MpeaMeTHON obnacTu «XUMHUS», BUBI ACSITEILHOCTU TI0
MOJTyYEHUIO0 HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, MPpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUeOHBIX U
HOBBIX CUTyallHUsiX.
K koniy oOyuenus B 8 kJiacce mpeaMeTHblE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)arb
c(hOpPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
® PpACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX IOHSATHUNA: aTOM, MOJIEKYJa, XUMUYECKUWU DJIEMEHT,
MIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJAHOPOJHAS U HEOJHOPOJIHAsA), BaJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJsIpHAsl macca,
MaccoBasi JOJS XUMHYECKOro 53JIeMEHTa B COCAMHEHHM, MOJSPHBIA 00BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peakuus,
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KJaccu(uKalus peakUuil: peakuu COEIUHEHHUs, PEaKUUd pa3jokKEeHUs, peaklud 3aMeLIeHHs,
peakuuu oOMEHa, 3K30- U DHIOTEPMUYECKHE PEAKIIMHU, TEIUIOBOU A(P(PEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIN CIIOM aTOMa, aTOMHas OpOuTanb, pajuyc aToMa, XMUMHUYECKas CBS3b, IOJSApHAs U
HENoJIsIpHasl KOBAJIEHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KaTMOH, aHUOH, pacTBOp, MaccoBas IO
BEIIEeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHsl) B paCTBOPE;

WIIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH M HNPUMEHSTh 3TH MOHATUS NPU
OINKMCaHUM BEIIECTB U UX NPEBPAILECHUN;

UCITIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY Ui COCTaBICHHS (OpMyN BEIIECTB W YpaBHEHUH
XUMHYECKHX peakLuii;

ONpEAEATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHUS
JJIEMEHTOB B OMHApHBIX COCIMHEHMSX, NPUHAIIECKHOCTh BEIIECTB K ONpPEAEIEHHOMY Kiaccy
COoeMHEHUH 1o (opMyJaM, BHJ XUMHUYECKOW CBS3M (KOBAJIEHTHAs M MOHHAs) B HEOPTaHUYECKHUX
COEIMHEHUSIX;

packpeiBath cMmbica [lepuoauueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATh NOHUMaHHE
HEpUOJIMYECKON 3aBHCHMOCTHM CBOMCTB XUMHMUYECKHUX OJJIEMEHTOB OT MX TIOJOXKEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAHEHHs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

ONHKCBHIBATh M XapakTepu3oBaTh TabamuHyto ¢opmy Ilepuoanueckoil CHUCTEMBI XHMHUYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATUS «IaBHas noArpymnna (A-rpynma)» u «nobounas noxarpynna (b-
rpynmna)», Majiable U OOJbIINE MEPUObl, COOTHOCUTh 00O3HAUYEHUs, KOTOPbIE UMEIOTCS B Tabuulie
«Ilepuoagnueckast cucremMa xumuueckux osiaemeHtoB JI. M. MenneneeBa» ¢ UYUCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, o0luee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTbI, HEOPTaHUUYECKHE BEIIECTBA, XUMUUYECKUE peakluu (1o
YHCIIy U COCTAaBY yYaCTBYIOUIMX B PEAKIMH BEILIECTB, 110 TEIIOBOMY 3P PEKTY);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBA BEUIECTB pA3JIMYHBIX KJIACCOB,
MOJATBEPK/1asi OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHHM COOTBETCTBYIOLIUX XUMHYECKHX
peakui;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYI0 U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa M0 (OopMylie COEIMHEHHs, MacCOBYIO JOJIO BELIecTBa B pacTBOpE,
IIPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON AEATeIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE,
00o011eHne, CHUCTeMaTU3alnio, KiIacCU(UKALUIO, BBISBIEHHE NMPUYMHHO-CIEICTBEHHBIX CBA3CH —
JUTSL U3YYEHUs CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIHNi, €CTEeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS
— HaOI0IeHNEe, U3MEpPEHNE, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasibHbII U MBICIICHHBIN);

CJIeZIOBaTh IMpaBWJIaM II0JIb30BAHUS XUMHUECKOW MOCYNOM M J1abopaToOpHBIM 00OpYZOBaHUEM, a
TaKXe IMpaBUjaM OOpallleHHUsl ¢ BEIIECTBAMH B COOTBETCTBMU C MHCTPYKLHUSMH I10 BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB M0 MOJYYEHHI0 M COOHMpaHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJila W KHCJIOpOJa), TMPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MacCcoBOW JoJeH
pPacTBOPEHHOIO  BELIECTBA, IUIAHUPOBATh U  TMPOBOJAUTH XHUMHMUYECKHE HKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILEIOYEH U KUCIOT C MOMOIIBIO HHAMKATOPOB (JJaKMycC, peHondranenH,
METUJIOPAHXK U APYTHE).
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K konny oOyuenus B 9 kJjiacce MpeaMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)karb
c(OpPMHPOBAHHOCTh Y 00YUAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, MPOCTOE BEILIECTBO, CI0)KHOE BEIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULIATEIBHOCTD,
CTETEHb OKHCICHHS, XUMUYECKasi PeaKIns, XUMUYECKasl CBSA3b, TEIUIOBON IPQPEKT peakiuu, MOJb,
MOJISIPHBIH O00BEM, PacTBOP, MEKTPOIMUTHI, HEIIEKTPOIMUTHI, IIEKTPOJIUTHYECKAs IUCCOLMALNS,
peakuMu MOHHOTO OOMEHa, KaTalau3aTrop, XMMHUYECKOe paBHOBecHe, oOpaTHMble U HeoOpaTHMble
peaxKuy, OKMCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTaHOBJICHHE, aJIOTPOIUs, aM(pOTEPHOCTh, XUMHUECKas CBA3b (KOBAJCHTHAs, WOHHA,
METaJUIn4ecKas), KpUcTaJulndeckas pelérka, KOppo3us METajuIoB, CIUIABbI, CKOPOCTh XMMUYECKOH
peakuuu, npeaenpHo nomycrtumas konuenrpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKMX NOHATUA UM HNPUMEHATH ATH IMOHATHUS MpU
OIMCAHUU BEUIECTB U UX NPEBPALLEHU;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBleHHs (OpMyN BEIIECTB W YpaBHEHUH
XUMHYECKHUX PEaKIIN;

ONpEAENATh BAJIEHTHOCTb M CTENEHb OKHUCIEHHUS XHMHUYECKUX OJJIEMEHTOB B COCIUHEHMSIX
Pa3IM4YHOIO COCTaBa, IPHUHAJJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COEIAMHEHUN IO
dopMysiaM, BHJI XMMHUYECKOW CBSI3M (KOBAJIECHTHAs, MOHHAs, METAJUIMUECKas) B HEOPraHMUYECKUX
COCJMHEHUAX, 3apsA] MOHA IO XMMHUYECKOH (opmyiie, xapakTep cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUN, TUIl KPUCTAJNINYECKON PEIETKA KOHKPETHOTO BELIECTBA;
packpeiBaTh cMmbichn Ilepuogmueckoro 3akona [[. WM. MeHngeneeBa W JIEMOHCTPUPOBATH €rO
[OHUMAaHME: ONMCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuonuueckoil cucrembl
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh IOHATUS «TJIaBHasg mnoArpynmna (A-rpymnma)» U «1moOodHast
noarpynna (b-rpynma)», manbsle u Oosiblie NEPUOABI, COOTHOCUTH OOO3HAUEHUs, KOTOphIE
UMEIOTCd B TEpPUOAMYECKON TaOyuie, C YHCIOBBIMM XapaKTEpUCTHKAMHU CTPOEHHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sJipa, o0llee YUCIO MIEKTPOHOB U paclpeeseHue X 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHMU CBOICTB 3JIEMEHTOB U MX
COEIMHEHUH B Mpezenax MajblX MEPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOEHHS UX aTOMOB;
KJIaccu(UIUPOBaTh XUMUYECKUE JIEMEHThI, HEOPIraHUYECKHE BEIECTBA, XUMUUECKUE peakiuu (110
YHUCIIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY 3(PQEeKTy, MO0 U3MEHEHHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME U creuu(puyeckue XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOXKHBIX BELIECTB, MOATBEPXkAAs OMHCAHME NPUMEpPAMU MOJEKYJSPHBIX U HMOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

COCTaBJISITh YPaBHEHUS DJIEKTPOJUTHUECKON JMCCOIMAIMKM KHUCIOT, IIeIouel M COJIel, MOJHbIE U
COKpallIEHHbIE YpaBHEHUS peaklUil HMOHHOTO OOMEHa, ypaBHEHHUS peaklMi, MOATBEP>KIAIOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3JIIUYHBIX KIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUI MOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTH IPOTEKaHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJEKYJISAPHYI0 U MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO DJIEMEHTa 10 (opMylie COeIWHEHHs, MacCOBYIO JOJIO BELIecTBa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaKlvH;
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coO0IaTh TpaBUiIa TOJIB30BAHUS XHUMHYECKOW TOCYIION M JIabopaTOpHBIM OOOpYyIOBaHUEM, a
TaKXe TNpaBuia OOpalICHUs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH TIO BBITIOJHEHHUIO
7a00paTOPHBIX XMMHYECKHX OIBITOB [0 TOJYYEHUI0 M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKUcIIoro rasa);

MPOBOJNTH PEAKIIMH, TOATBEPKIAIONINE KAUeCTBEHHBIM COCTAB PAa3TUYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOPUA-, OpOMUJI-, HOU-, KapOoHaT-, pocdar-, cuImkar-, Cyabhar-, THAPOKCU-
WOHBI, KATHOHBI aMMOHHUS U WOHBI M3YYCHHBIX METAIUIOB, MPUCYTCTBYIOIINE B BOJAHBIX PAacTBOPAX
HEOPraHMYECKUX BEIICCTB;

NPUMEHSITh OCHOBHBIC OINEPAIlUM MBICIUTEIBHOW NIESTEIFHOCTH — aHAllM3 U CHUHTE3, CpaBHEHHE,
0000IIeHNE, CHCTEMATU3allIO, BBISBICHHE TNPHYUHHO-CICACTBEHHBIX CBS3€H — Ui HM3Y4YCHHUS
CBOWCTB BEIICCTB M XUMHYECKUX pEaKIUi, €CTECTBCHHO-HAyYHbIC METOJbl IMO3HAHHS —
HaOII0IeHUE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).



16

TEMATHYECKOE IINTAHUPOBAHMUME 8 KJIACC

Ne KoanuecTBO yacoB
JJiekTpoHHBbIE (IU(pPOBbLIE)
n/n HaumenoBanue pa3aesioB U TeM IIPOrpaMMbl KOHTpOJILHbIe HpaKTuquKne
Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI

Pa3nes 1. [lepBonayanbHble XUMUYeCKHe TIOHATHS

11 XuMusi — BakHas 00JIaCTh €CTECTBO3HAHUS M IIPAKTHYECKON 5 2 bubaunorexa [JOK
' JIEITEIbHOCTH YelIOBEKa https://m.edsoo.ru/7f41837c
bubarorexa [JOK
1.2 B 1 1
CIIECTRA 1 XUMUHCUKHE PeaiiEH > https://m.edsoo.ru/7f41837c
Hroro mo paznery 20
Pasnen 2. Baxkneiimue npeacTaBuTe Il HEOPTaHNYECKUX BellleCTB
bubanorexa [JOK
2.1 B .K LI
03ayx. Kucnopon. Houstie 06 okchaax 6 https://m.edsoo.ru/7f41837c
bub. OK
2.2 Bomnopoa. [ToHsATHE 0 KHCIOTaX M COIIX 8 1 htlj[ID::I;I/(r:.GeI;ZcL)f).ru 17£41837¢
bubarorexa [TOK
2. Boma. P LI 1 1
3 ona. PactBopsl. [ToHsTHE 00 OCHOBaHUSAX 5 hitps://m.eds0o.ru/Tf41837¢
2.4 OCHOBHBIE KJIacChl HEOPTAHNIECKUX COSTMHEHUH 11 1 1 Bubamorexa [IOK
' P A https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. llepuoauueckuii 3axon u Ilepuoanyeckas cucreMa xumuueckux daeMmeHToB 1. U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBSA3b.
OKHCIUTEBbHO-BOCCTAHOBUTEIbHBIE PeaKIIUN

31 ITepuonnueckuii 3akoH u [leproandeckas cucTeMa XUMHUECKUX 7 bubnnorexa [JOK
' anemenToB /. 1. Menneneera. CTpoeHHe aToMa https://m.edsoo.ru/7f41837c

39 Xumuueckas cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC 8 1 Bbubnuoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pasueny 15 butnmorexa LIOK https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmmoteka LIOK https://m.edsoo.ru/7f41837c
OBHIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
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TEMATHYECKOE ITJNTAHUPOBAHMHE 9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumMeHoBaHue pa3ejioB H TeM NPOrPamMMbl Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo M1 XMMHUYecKHe peaKkun
11 [ToBTOpenue u yriryOiaeHrne 3HaHUH OCHOBHBIX 5 1 Bbu6mmotreka [JOK
' pazzienoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMALIUS. 8 1 1 bubanoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnmnoreka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
' PYHIBL- 2-€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTEepUCTHKA XUMHUECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX Eus OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nomorexa I

I(peMHI/Iﬁ 1 uX COCIUMHCHUA

https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pa3znea 3. MeTa/yibI M MX COeIUHEHUS
. bub6nmoreka [IOK
3.1 0o 4
HIE CBOHCTBA METAILTOB https://m.eds00.ru/7f412636
bub6nmoreka [IOK
2 B 7 1
3 QKHEHUIINEe METAIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Htoro no paznemny 20
Pasjnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4eJIOBEKA 3 Bubmiorexa OK
' m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




HOYPOYHOE NVTAHUPOBAHME 8 KJIACC
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KoanuecTBo 4acoB

DJIeKTPOHHbIe U (POBbIE

Ne JlaTa
o/ Tema ypoxka e Kowpoasisie Mpasruseckie — o0pa3oBaTeJIbHbIE
padoThbI padoThbI pecypcehbl
1 IIpenmet xumuu. Posb XUMUH B ®KU3HU YelioBeKa. Tena u 1 bubmoreka [{OK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 ITonsiTHE 0 METONAX MMO3HAHUS B XMMHH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[MpakTrueckas padora Ne 1 «[IpaBuna paboThsl B
3 n56opaTopHH HpanéMLI o6paufeHH;1 c ia60paT0pHLIM 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
. bubnuoreka [JOK
4 Uwucteie BemecTBa u cMecu. CriocoOb! pas/iesieHus: cMecei 1 https://m.edsoo.ru/f0d26ca
5 [Mpaktudeckas padbora Ne 2 «Paznenenue cMmeceii (Ha 1 bubanoreka [HOK
pUMEPE OYUCTKU TIOBAPEHHOM COIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI I MOJIEKYJIBI 1 bubmoreia LIOK
https://m.edsoo.ru/ff0d2a6c
- XYUMHUYECKHE AIEMEHThI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 1 bubanoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U cI0XKHBIC BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmoreia LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSTHCTBA COCTAaBa BEMIECTB. XUMHIECKas 1 bubmuoreka [IOK
¢dhopmyna. BaleHTHOCTE aTOMOB XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocutenbHas aroMHas Macca. OTHOCUTEbHAS butmmoreka [IOK
11 1
MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 103151 XUMUYECKOTO 3JIEMEHTa B COCMHEHUH 1 bubmoreica LIOK

https://m.edsoo.ru/ff0d350c
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bubnunoreka [JOK
13 KonuuectBo Bemecta. Monb. MonspHas macca https://m.e dS(I)_E).ru 1045230
14 Ddu3ndecKue U XUMUICCKUE SBICHHUS. X UMHUYSCKast bubmmoreka [JOK
peaxiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIOBUS MPOTEKAHUS XUMHYECKUX PEAKIIHIA bubmmoreica LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUUYCCKHE bubnunoreka [JOK
ypaBHEHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koinudecTBa, MacChl BEIIECTBA 10 bubnmoreka IJOK
YPAaBHEHUAM XUMHUYCCKHUX PEAKIINiA https://m.edsoo.ru/ff0d5708
18 Krnaccudukaryss XMMUYECKUX peakiuil (COSTUHCHHUS, bubanoreka [JOK
pa3noKeHH s, 3aMEIICHUs, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIA-3HIUKIIONEIUCT. Bu6mmoreka [IOK
O060011IeHHE U CHCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padota Nel mo teme «Bemectsa u bu6immoreka [IOK
XUMHUYECKHE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CoctaB Bo3myxa. Kucmopog — bubnuotexa [JOK
3JIEMEHT U MPOCTOE BeliecTBo. O30H https://m.edsoo.ru/ff0d448e
99 ®u3nuecKue U XUMUYECKUE CBOMCTBA KUCIOPOIa Bubnunorexa [JOK
(peakuuu okucieHus1, roperune). [loustre 06 okcumax https://m.edsoo.ru/ff0d4614
93 CriocoObl OTy4eHus KUCI0poaa B 1abopaTopuu U bu6immoreka [IOK
NpOMBIIIIeHHOCTH. [IpuMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3 PexT XUMUUECKON peaklnu, MOHITHE O
24 TepMOXI/IMI/IE)j;KOM YPaBHEHUH, 51(30-Il u ’ bubamoreta LIOK
SHOTEPMIHECKILX PEAKIIAX https://m.edsoo.ru/ff0d4790
o5 TorumBo (HedTh, yrois 1 MeTaH). 3arpsi3HEHHE BO3/yXa, bu6mmotexa [IOK
CIOCOOBI €ro MPEI0TBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
26 [paktrdeckast padora Ne 3 o Teme «[lomyyenue u bu6mmotexa [IOK
coOupaHHe KUCIOPOa, U3yUYEHUE eT0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxaenne Bu6mmoreka [IOK
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B IIPHPOJIC https://m.edsoo.ru/ff0d4ddo

08 dusznyeckre ¥ XUMUIECKHE CBOIICTBA BOJOPO/A. Bu6mmoreka LIOK
[IpuMeHeHHE BOIOPOIA https://m.edsoo.ru/ff0d4dd0

29 [TonsTHe 0 KMCTOTAX U COMAX bubmoreia LIOK
https://m.edso0.ru/ff0d50d2
30 CriocoObI oTy4eHuUs BOAOpOIa B TabopaTopuu ﬁz[f::?/?;z:jascli)c.)rﬁ/ffo daddo

31 [Mpaktuaeckas padora Ne 4 o Teme <<H0fyquHe u Bu6mmoreka [IOK
coOupaHue BOAOPO/Ia, M3yUYCHHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4f42
32 MounsipHbIii 00bEM Ta30B. 3aK0OH ABOTraipo ﬁgg:ﬁ?zigo?ﬁ/ﬁo 4542

33 Breruncnennst 00b€Ma, KOJTHYECTBA BEIIECTBA rasa Mo ero bubmunorexa LIOK
W3BECTHOMY KOJIMYECTBY BEILECTBA WIN 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenns 006EMOB ra30B 110 YPaBHEHHIO PEAKIIUHU Ha Bu6mmoreka [IOK
OCHOBE 3aKOHAa 00BEMHBIX OTHOIIICHUH Ta30B https://m.edsoo.ru/ff0d5708

35 dusnyeckre 1 XUMUIECKHIE CBOIICTBA BOJBI bubmoreia LIOK
https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [loHsTHE 00 HHANKATOPAX bubamoreta LIOK
https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBoputens. HachlllieHHbIE 1 HEHACHIIICHHbBIE Bbubnmnorexa [JOK
pacTBOpbl. MaccoBast 10715t BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40

| DS s
N https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOTO BELIECTBA

39 Kontponbnas padora Ne2 o teme «Kucnopon. Bogopon. Bub6imoreka [IOK
Boga» https://m.edso0.ru/ff0d6342

40 Oxcunpl: coctas, KilaccuduKanys, HOMEHKIaTypa bubamoreta LIOK
https://m.edsoo.ru/ff0d664e

a1 Tlonyyenue 1 XuMHU4YECKUE CBOMCTBA KUCIIOTHBIX, bu6mmoreka IJOK

OCHOBHBIX H an)OTepHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHS: COCTaB, KIaccU(HKaLs, HOMEHKIATypa bubmoreica LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [lonyyeHne 1 XMMHUYECKHE CBOMCTBA OCHOBAaHHI bubmoreta LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kiaccudukanms, HOMEHKIATypa brbmmorexa LIOK
’ ’ https://m.edsoo.ru/ffOdfee2
45 [lomyuenue U XMUMHYECKUE CBOMHCTBA KUCIOT bubmoreica LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanHre): HOMEHKIIATypa, CIIOCOOBI TTOTyYeHus, bubmmoreka [HOK
XMMHUUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[Mpaktuyaeckas padbora Ne 6. Pemenne
47 SI(P;HepI/IMeHTaJIFI):HBIX 3amad mo TeMe « OCHOBHBIE KIIACCHI bubmmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTUHEHHI
48 T'eneTnueckas CBA3b MEXY KJlacCaMU HEOPTAHHUYECKHUX bubmmoreka [HOK
COCTMHEHUH https://m.edsoo.ru/00ad9a50
49 O060011IeHNE ¥ CUCTEMATH3ALU 3HAHWI bubmorexa HOK
https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 o teme "OCHOBHBIE KI1acChl bu6immoreka [IOK
50 N
HEOPraHMYECKUX COeTUHECHHUI" https://m.edsoo.ru/00ad9ela
51 ITepBBIe MOMBITKYN KJIACCUPUKAITUN XUMHUIECKUX bu6immoreka [IOK
351eMeHTOB. [TOHATHE O TPYIaxX CXOHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Iepuoanueckuii 3akon u Ilepnonndeckas cucrtema bubanoreka [HOK
XuMH4ecKkux 3eMeHToB J1. . MenaeneeBa https://m.edsoo.ru/00ada52c¢
53 [epro b1, rpyNITBL, TOATPYIIITHE bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX siep. M30Tonsl bubamoreta LIOK
https://m.edsoo.ru/00ada342
55 CrpoeHue 3IeKTPOHHBIX 000JI0YE€K aTOMOB JJIEMEHTOB bubmuoreka [IOK
ITepuoamueckoii cucremsl J{. 1. Menneneesa https://m.edsoo.ru/00ada6bc
56 XapaKTepucTUKa XUMUYECKOT0 3JIEMEHTA IO €ro bubmmnoreka [JOK
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https://m.edsoo.ru/00ada824

Menneneena
gy | s o s |
p RO A y e https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIEKTPOOTPHUIIATESIHBHOCTh ATOMOB XMMUYECKUX 1 butmmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 T « 1 bubnmoreka IJOK
OHHAT XHMIHECKas CBAD https://m.edsoo.ru/00adac34
60 KoBanentHas nomsapHass XUMHYECKAs CBS3b 1 bubmorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTtHas Herno a €CKasl CBsI3 1 bubmorexa [IOK
B HTHAas HCIIOJIAPHAA XUMHNY s CBA3b
P https://m.edsoo.ru/00adaab9
bubnmnoreka IJOK
62 C 1
TETCHb OKHCIICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 bubmorexa HOK
peakht https://m.edsoo.ru/00adb076
64 Okwucnure OCCTaHOBHTE 1 bubmiorexa LIOK
HNCIIUTCIIN U B TAHOBUTCIIN
Jaren T https://m.eds00.ru/00adb076
65 Kontponbnas padota Ne4 mo teme «CtpoeHue aToma. 1 bu6immoreka [IOK
XuMHYeCKas CBA3b) https://m.edsoo.ru/00adb486
bub6mmoreka [IOK
P %) . i 1
66 e3epBHBIN ypok. O000IEHHE U CUCTEMATH3AIINS 3HAHHI https://m.eds0o.ru/00adb33c
butmmoreka [IOK
7 P %) . i 1
6 e3epBHBIN ypok. O000IEHHE U CUCTEMATH3AIINS 3HAHHI https://m.eds00.ru/00ad9ch?
buo OK
68 PesepeHslil ypok. O6001IeHNEe U cHCTEMaTU3aLMsI 3HAHUN 1 h:;p:;/(:;.ee?si.ru 1Ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68
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MMOYPOYHOE INJNIAHUPOBAHHE 9 KJIACC

Ne Konu4yecTBo yacoB
Tema ypoka KoHTpoJbHbIe IpakTHyeckue DUICKTPOIIILIC L POBLle
n Beero Jlata o0pa3oBaTeiibHbIE pecypchl
/ padoTsI paboTsI
n
1 ITepuonnueckuii 3akoH. [lepuonnueckas cucreMa XMMUYECKUX 1 Bu6mmoreka [IOK
snementos JI. . Menneneena https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 bubmmoreka [HOK
MEePBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukamms 1 HOMEHKIIaTypa HEOPTaHUIECKUX BEIIECTB 1 bubmorexca LIOK
https://m.edsoo.ru/00adb7e2
4 Bunbl XMMUYECKON CBSA3U U THIIBI KPUCTAINYECKUX PELIETOK 1 bubmmoreica LIOK
https://m.edsoo.ru/00adbac6
5 Konrtponbnas padora Nel o teme «IloBTopenue u yriayoneHue 1 1
3HAHUN OCHOBHBIX Pa3/esioB Kypca 8 Kiaccay
6 Knaccudukaius XuMUIeCKUX pEaKUi 110 pa3InIHbIM 1 bubnuotexa [JOK
MpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsTre 0 ckopocTH XUMHUYECKOU peakiuu. [Tonarue o 1 bu6imoreka [IOK
TOMOTEHHBIX U TE€TEPOreHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
[TonsTe 0 xuMHUeckoM paBHOBecHU. DaKTOPBI, BIUAIOIINE Ha
8 CKOPOCTh XMMHYECKOM per;Kupm u nonomean XHanec;ch)ro 1 bubmoreica LIOK
https://m.edsoo.ru/00adc28c
paBHOBeCHS
9 OKuCIUTETHHO-BOCCTAHOBUTENBHBIE PEaKIUH 1 bubmoreica LIOK
https://m.edsoo.ru/00adcade
10 Teopus anexTponuTHIecKon aucconuanuy. CHIIBHBIC U clTa0bIe 1 bu6muoreka IJOK
SIIEKTPOJIATHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakui 1 Bubmiorexa LIOK

https://m.edsoo.ru/00add448
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12 XuMHUYECKHe CBOMCTBA KUCIIOT U OCHOBAaHHWM B CBETE 1 bubmmoreka [IOK
MPEICTaBIEHHH 00 IEKTPOIUTHIECKOM qHCCOIHAIN https://m.edsoo.ru/00add5d8
XHUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHHH 00 bubmmoreka [JOK

13 N 1
ANEKTPOIUTHYECCKOM TUCCOLUALINH https://m.edsoo.ru/00add8b2

bubmmoreka [IOK

14 II i 1

OIVITHE O TIVIPOIHSE COeH https://m.edsoo.ru/00add9d4
bubmmoreka [IOK

15 06006 i 1

ODMICHHE H CHCTEMATH3AIHA SHAHHIH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue skcriepuMeHTaIbHBIX 1 bubmmoreka [HOK
3a1a9» https://m.edsoo.ru/00addbfa

17 KontponbHas padota N2 mo teme «DNEKTPOTUTHIECKAS 1 Bu6mmoreka [IOK
JHCCOIHAIys. XUMUIECKHE PEaKIni B paCTBOPAX» https://m.edsoo.ru/00addec0

18 OO0mas XxapakTepUCTHKA TAIOTCHOB. XMMUYECKHE CBOMCTBA Ha 1 bubaunoreka [IOK
npuMepe Xjiopa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. ConsiHast KHCIIOTa, XUMHUYECKHE CBOMCTBA, 1 bu6imoreka [IOK
MOJTyYeHHe, IPUMEHECHHUE https://m.edsoo.ru/00ade104
[IpakxTnueckas padora Ne 2 o reme «Ilomydenue constHOM bubanoreka [IOK

20 o 1
KHCIIOTBI, U3y4eHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
Brruncnenust o ypaBHEHUSIM XHMUYECKUX PEAKIIUN, €CITH ONH bub6imoreka [IOK

21 1
W3 PEareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488

butmmoreka [IOK

22 06 VIA- 1

I1as1 XapaKTEPUCTHKA HJIEMEHTOB TPYTIIBI https://m.edsoo.ru/00ade64a

93 AnnorpornHbie MojuduKaun cepbl. HaxoxneHue cepsl 1 eé 1 bu6mmotexa [IOK
COEMHEHHI B IPUPOJIe. XUMHUIECKHUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBo0po/1, cTpoeHUE, HU3NIESCKHUE €CKHE CBOHCTBA 1 bubmmorexa LIOK

B TpoeHue, PU3NIEeCKre U XHMUYECKUE CBOWCTB
POBOAOPOL, 1P ’ https://m.edso0.ru/00ade802
Oxcunel ceppl. CepHasi KHCIOTA, PU3MUECKHE U XUMHUICCKHE bu6mmotexa [IOK

25 . 1
CBOIiCTBa, IPUMEHECHHUE https://m.edsoo.ru/00adea28

26 XHUMHUYECKUE PEaKIIMH, JIEKAINUE B OCHOBE IIPOMBILUIEHHOI'O 1 bu6mmotexa [IOK

crocoba MOJIy4CHUs CepHOﬁ KHUCIIOTEL. XHMMHUYECKOC

https://m.edsoo.ru/00adec8a
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27 Brruucnenune MaccoBoi J0IM BBIXOJA IIPOAYKTA PEAKLIUH 1 Bubanorexa LIOK
https://m.edsoo.ru/00adec8a
OO1as xapakTepucTiKa 3j1eMeHTOB VA-rpymmsl. A30T,
28 paCHI:IIpOCTpI;HCHIEe B IIpUpoJIe (I)I/ISI/I‘JCCKI/I: ZI XUMUYECKHe 1 bubmoreica LIOK
N ’ https://m.edsoo.ru/00adeea6
CBOWCTBa
29 AMMEaK, ero pusnyeckue 1 XMMUYECKHe CBOICTBA, ITOyYCHUE 1 Bu6mmoreka LIOK
U IPUMEHEHHE https://m.edsoo.ru/00adf004
[IpakTidaeckas padora Ne 3 mo reme «llomydyenne ammuaka, bubmmoreka [HOK
30 . 1
M3y4YCHHUE er0 CBOHCTBY https://m.edsoo.ru/00adf180
31 A3OTHast KHCIOTa, e€ (pr3muecKkrne 1 XUMHUIECKHAEe CBOWCTBA 1 bubmorexa LIOK
’ https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE
32 MUHEPATHHBIX yz[06T§eHHﬁ. XuMUYecKoe 3arps3HeHne 1 bubmorexa LIOK
N https://m.edsoo.ru/00adf518
OKpY Karolel cpeibl COeIMHEHUSIMH a30Ta
33 dochop. Oxcun pochopa (V) u hochopHas kuciora, 1 Bubaunoreka [IOK
(bu3rYeCcKre U XUMHUYECKHE CBOMCTBA, MOJyYeHHE https://m.edsoo.ru/00adf68a
HcnonszoBanue pochaToB B kKauecTBe MUHEPATBHBIX bu6imoreka [IOK
34 . . 1
ymobpenuii. 3arps3HeHue IpUPOIHON cpeabl hochaTamu https://m.edsoo.ru/00adfc20
35 VYraepon, pacnpocTpaHeHue B IpUpoie, GU3nvecKue u 1 bub6imoreka [IOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yrieposa, ux Gpusndeckue 1 XUMUIEeCKHUe CBOMCTBA.
36 BKOH(I)[FI/IZGCKieII['IPO(SH(CpMH CBS3aHHBIE C OKCHJIOM yTJIEpo/ia 1 bubamoreta LIOK
’ https://m.edsoo.ru/00adfebe
(v)
37 VYronpHas KHCI0Ta U €€ CONH 1 bubamoreta LIOK
https://m.eds00.ru/00ae006¢c
38 [IpaxTiueckas padora Ne 4 o teme "[lomydenue yriaekncioro 1 bu6mmotexa [{OK
raza. KauecTBeHHas peakuus Ha kapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHayanbHbIe MOHATHS 00 OPTaHMUYECKUX BEIECTBAX KAK O 1 Bub6imoreka [IOK

COCTMHECHMSIX yTIepoa

https://m.edsoo.ru/00ae054e
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40 KpemHunuii 1 ero coefuHEHUS 1 bubmorexa HOK
p A https://m.edso0.ru/00ae080a
a1 [IpaxTrueckas padora Ne 5. PereHne SKCiepUMEeHTaTBHBIX 1 bubmmoreka [JOK
3a71a4 110 Teme «BakHelIme HeMeTaiuIbl M UX COSIUHEHUS https://m.edsoo.ru/00ae0bf2
KonTponbHas padora Ne3 no teme «BaxHel1ie HEMETaUTbl | bubnunoreka [JOK
42 1
HUX COCTUHEHUI» https://m.edsoo.ru/00ae0el8
00 — .
I1ast XapaKTePUCTUKA XUMUYCCKUX DIIEMEHTOB — METAJIIOB BuGmmorexa LIOK
43 Mertaimaeckas CBSA3b U MeTaJUTMYecKas KpUCTAILTHIecKast 1
N . https://m.edso0.ru/00ae103e
pemiérka. du3nueckre CBOWCTBA METAJIOB
XUMHUYECKHE CBOICTBA METAJIIOB. DIEKTPOXUMUUECKUN PsIJT Bu6mmoreka [IOK
44 N 1
HAINpPsDKCHUI METAIIOB https://m.edso0.ru/00ae1156
O6mue crroco6s! momydeHust MeTaiuioB. CriiaBel. BeraucieHnus
45 110 YPaBHEHUSIM XUMHUYECKUX PEAKIIMi, ECIIM OOUH U3 PEAr€HTOB 1 bubmorexa [IOK
yp peaKiiH, A p https://m.edsoo.ru/00ae1156
COJICPIKUT MPUMECH
46 [ToHsiTHE 0 KOPPO3UH METAILIOB 1 bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
butmmoreka [IOK
47 1
IHenotreie MeTabl https://m.edso0.ru/00ael14b?2
48 OKcHObBI U TUAPOKCUABI HATPUS U KaIUS 1 bubmorexa HOK
A AP A P https://m.edso0.ru/00ael14b?2
49 [llenouHo3emMenbHbBIE METAUIBI — KAJIBIIUH U MarHui 1 bubamorexa LIOK
t https://m.edsoo.ru/00ael15e8
butmmoreka [IOK
50 B % 1
KHCHIIIE COCIHEHHA KaTbIA https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U cCUCTEMATH3ALMS 3HAHUI 1
52 JKécTKOoCTh BOABI U CIIOCOOBI €€ YCTpaHEHHS 1 bubmmorexa [TOK
)i\ yeIp https://m.edsoo.ru/00ae1886
53 [IpakTnueckas padora Ne 6 o teme "JKEcTroCcTh BOIBI U 1 bu6mmotexa [IOK
MeToAbl e€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 AmoMuHUI 1 bubnmnoreka [JOK
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https://m.edsoo.ru/00aelc64

55 AmdoTepHBIC CBOKWCTBA OKCHIA OKCHIA 1 brbmmorexa LIOK
MQOTEPHBIC CBOHCTEA OKCHIA H THAPOKCHA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
K 1
56 eIe30 https://m.edsoo.ru/00ae1d86
butmuoreka [IOK
57 o) I 1] 1
KCupl, Tuapokcuasl U con xenesa (1) u xenesa (111) https://m.eds00.ru/00ae35e6
58 O0001IeHNEe U cUCTEMAaTH3aLMs 3HAHUI 1
59 [paktuueckas padora Ne 7. Pemenue skcriepuMeHTaIBHBIX 1 Bu6mmoreka [IOK
3a7a4 1o TeMe « Baxxnelmme MeTaisl 1 UX COSIUHEHUS https://m.edsoo.ru/00ae3de8
B o
o | oo e o e, smom |
p A N Aep p ) https://m.edsoo.ru/00ae1750
BI)I‘-II/ICJICHI/ISI MaCCOBOU O0JIU BbIXOJda HpO}lyKTa peaKHI/II/I
61 O0001IeHNEe U cCUCTEMaTH3aLMsl 3HAHUI 1
62 KontponbHas pabota Ne4 no teme «BaxHeime MeTauIbl U UX 1
COEIMHEHU»
63 BelecTsa 1 MaTepuaisl B IOBCEAHEBHON )XU3HU YEJIOBEKA 1 bubmorexa HOK
m P A https://m.edso00.ru/00ae3f50
64 XHAMHAYECKOE 3arpsiI3HEHUE OKPYKAIOIIENH CPEbI 1 bubmorexa HOK
p Py HHeH cpe https://m.edsoo.ru/00ae4270
65 Po ele DKOJIOTHYECK 00J1e 1 bubmorexa [JOK
b XUMHHU B INCHUN TI'4 X IT M
. p . pobII https://m.edsoo.ru/00ae4270
butmmoreka [IOK
66 P 7 . 0600 7| 1
€3epPBHBIN YPOK 00IIEHNE U CUCTEMATU3ALU 3HAHUI https://m.eds0o.ru/00ae0d0a
67 PesepBusblil ypok. O000IIEHHE U cUCTEMATA3ALMS 3HAHUI 1 bubmorexa HOK
p YPOK- B H https://m.edsoo.ru/00adb33c
buo OK
68 PesepBHblii ypok. O000IICHHE U cCHCTEMaTH3allksl 3HAHUH 1 thg:lldl(r);z;asfi).ru 100ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
Xumus: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 5-¢ u3anue, nepepadboranHoe, 8 kinacc/ I'abpuensa
0.C., Octpoymos WN.I'., CnagkoB C.A. Akimoneproe obmiectBo «M3maarensctBo «IIpocBemnienne»
Xumus: 9-if knacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-¢ U3nanue, nepepadorannoe, 9 kinace/ ['abpuensu
0.C., OctpoymoB N.I"., CnankoB C.A. AkuronepHoe o61mectBo «M3marenbctBo «IIpocBemennes
["a6puensu O. C. Xumust. Terpaap s 1a00paTOPHBIX ONBITOB U MTPAKTUYECKUX PaboT. 8 Kiracc:
yaeOHoe rmocobue [t 0o1eodpazoBaTenbHbix opranuzanuii / C. ['abpuensn, U. B. Akcénosa, 1. T
OctpoymoB. — M.: IIpoceemienne, 2022
Ia6puensu O. C. Xumust. Pabouas Terpanp. 8 kimace: yueOHOE Tocoome is 001eo0pa3oBaTeIbHBIX
opraam3anuii / O. C. I'abpuensH, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2022
['abpuensn O. C. Xumust. Terpaas 1yt 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 9 Kitacc :
yuebHoe rnocobue ans obmeodpazoBaTenbHbix opranuzanuii /O. C. 'abpuensn, U. B. Akcénona, 1. I'.
OctpoymoB. — M.: [Ipocsemienue, 2023
[Nabpuensan O. C. Xumus. Pabouas Tetpap. 9 kinacc : yuebHoe nocobue ass o01eo0pa3oBaTesIbHbIX

opranmzaruii / O. C. I'abpuensn, C. A. Cnaaxos, U. I'. OctpoymoB. — M.: IIpoceemenne, 2023

METOAUYECKUE MATEPHUAJIbI IJIS1 YYUTEJISL
I'a6puensu O. C. Xumus. Metoaudeckoe ocodue i 8 Kiracca yaeOHOe Tocooue Jist
oOmeo0pa3zoBarenbHbix opranuzanuii / O. C. 'abpuensH, U. B. Akcénona, U. I'. OctpoymoB. — M.:
ITpocsenienue, 2023
INa6bpuensn O. C. Xumust. COOpHHK 3a/1a4 U YIIpaXHEHUH. 8 Kinacc: yueOHoe mocoOue s

obureo6paszoBarenbHbIx opranuzanuii/ O. C. 'abpuensy, U. B. Tpury6uak M.: [Ipoceemenue, 2023
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INa6puensu O. C. Xumust. Metoaumdeckoe mocoodue ais 9 kinacca: yued. mocooue ajis
obmreoOpazoBarenbHbix opranusanuii / O. C. 'abpuensa, U. B. Axcénosa, U. I'. OctpoymoB. — M.:
[Ipoceemenue, 2023
INa6puensa O. C. Xumus. COOpHUK 3a/1a4 U yIpaXHEHHH. 9 Kitace : yaeOHOe mocobue ais

obmeobpazoBarenbHbIx opranuzamuii/ O. C. 'abpuensn, U. B. Tpury6uak. M.: [Ipocsemenue, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/ TTopTan coepXUT HHTEPAKTHUBHBIC YPOKH 110 BCEMY HIKOJIbHOMY Kypey ¢ 1 mo 11
kinacc. Jlyis yuuresiei Ha caifTe OArOTOBIICH OOLMIMPHBIN CIIMCOK JAUIaKTHYECKUX M METOINIECKHX
MaTepHaoB.

https://www.yaklass.ru/ Buaeoypoku u TpeHa)xepbl o XMMHUH. MOXKHO CO3/1aBaTh CBOM TECTHI,
KOHTPOJIbHBIC U TPOBEPOYHBIC PAOOTHI, HCIIOJIB3Ys BOMPOCHI U3 UMEOIIEHCs 0a3bl. ParmoHaibHbIe
METO/IbI IPOBEPKU M OICHUBAHUSI yUAIIIUXCSL.
https://media.prosv.ru/ becruiaTHblii TOCTYI K 3JICKTPOHHBIM BEPCHUSIM y4eOHO-METOIMUSCKUX
KOMIUIEKCOB, BXOsAIIuX B deepasibHblii iepeueHb. JJocTym pacpocTpanseTcs Ha y4eOHUKH U
CrelaabHbIe TPEHAXKEPHI ISt OTPAOOTKH U 3aKPEIUICHHS OTyYeHHbIX 3HaHui. [Ipu 3ToM 17151 paboThI

¢ yueOHMKaMHM He TpeOyeTcsi HHTEpHET.
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