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IHOACHUTEJIbHAA 3AIITMCKA

[Tporpamma o XMMHH Ha YPOBHE OCHOBHOTO OOIIIEro 00Opa3oBaHMs COCTABIICHA HA OCHOBE
TpeOoOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTENbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npeacraBieHHbx B @I'OC OO0, a Taxke Ha OCHOBE (eaepanbHOU
paboueii mporpaMMbl BOCOUTAHHS M C YYETOM KOHLEMIUU MPENoiaBaHus yueOHOro mpeamera
«Xumus» B 00pa3zoBaTeinbHbIX opranuzanusx Poccuiickoit @enepanuu.

[IporpaMMa mo XxuMuu Ha€T NpPEICTaBICHHE O LENAX, 0Oled crpaTerun OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOUIMXCS CPEICTBAMHU Y4eOHOro MpPEIMETa, yCTaHABIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEp)KAHUE, MPelyCMaTpUBAeT pacHpe/esieHne ero Mo KjiaccaM H
CTPYKTYypUPOBaHUE 110 pa3jesiaM U TeEMaM IPOrpaMMBbl 110 XHMHUHU, OIPEENIAET KOJINIECTBEHHbIE
U KAUECTBEHHBIC XAPAKTEPUCTHKU COJEpKAHUSA, PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh
M3YYCHHS] XUMUU C YIETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00yYaromuxcs, ONpeaessieT BO3MOKHOCTH MpeIMeTa JIIs
peanu3anuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00Opa3oBaTeNbHOM MPOrpaMMbl Ha
ypOBHE OCHOBHOTO 00IIero o0pa3oBaHusl, a Takke TpeOOBaHUM K pe3ybTaTaM 00y4YeHHs] XUMUHU
Ha YpOBHE IieJIed M3yuyeHUs MpeAMeTa U OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEIbHOU
JEeSTeIbHOCTH 00YyYaroIIerocs Mo OCBOCHUIO Y4eOHOTO COJEpKaHUsI.

3HaHUE XUMUH CITy>)KUT OCHOBOH /7151 ()OPMHUPOBAHUS MUPOBO33pEHHUsT 00yUarOMIerocs, ero
MIPEJICTAaBICHUI O MaTepUuaIbHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAOT (OpPMUPYEMbIE XUMUEH
MIPE/ICTAaBICHMS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIIOIMH BELIECTB B NMPUPOJE, O MYTAX
peuieHus TI00alnbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS 4YEIOBEUECTBA — CBIPHEBOM,
SHEPreTUUECKOM, MUILEBOM U AKOJIOTMYECKOM 0e3011acHOCTH, MPOOJIEM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peajHu3allii BO3MOXHOCTEH JJIsi caMOpa3BUTHS W (OPMHPOBAHUS
KYJIbTYpBI TMYHOCTH, €€ 001Iel 1 (yHKIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIAJ B ()OPMHUPOBAHNE MBIIIICHUS M TBOPUYECKUX CHOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOW  JNeATeIbHOCTH,  OKCHEPUMEHTANbHBIX U
HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX Kak B TIIOBCEJHEBHOW JKU3HM, TaKk M B
po¢ecCUOHATILHOMN 1eATENIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOI'O
B3TJIsi]a HA €IUHCTBO MPUPOBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (QOPMUPOBAHHUH
€CTECTBEHHO--HAay4YHOU IrpaMOTHOCTH 00y4arolnXcs;

CIOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K MpPUPOZAE, K YEJIOBEKY, BHOCHUT CBOWM BKJIaJ B DKOJIOIMYECKOE OOpa3oBaHUE
00yYaroInXCsl.

JlanHble HampaBiieHHUs B OOyYEHHHM XMMHUHU 00ECIEUMBAIOTCS CIEUU(UKON Ccoaep KaHMs
y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMeNarorudyeckd aJarnTHPOBAHHBIM OTpPaKEHHEM
0a30BOM HAYKW XMMUH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0IEro o0Opa3oBaHHUs OPUEHTHPOBAH HAa OCBOCHHE
00y4arolMMUCS CUCTEMbI MEpBOHAYATIbHBIX MOHATUN XUMHUH, OCHOB HEOPTaHUYECKOM XUMHUH U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX TOHITHI OPraHM4eCKON XUMHUH.

CrtpykTypa coaep:aHMsl MPOrpaMMbl MO XUMHH c(opMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxona k €€ msyueHuto. ColepskaHUE CKIIAIBIBAETCS M3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHHA O XUMUYecKOW peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHIIMITY IOCJIEI0BATEILHOIO Pa3BUTHS 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa [I. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YUYEHHS O CTPOEHUM aTOMa U XUMUYECKOU CBSA3H;

— MpeCTaBIeHUI 00 2JIEKTPOTUTHUECKON AUCCOLUAIMH BEIECTB B paCTBOpax.



Teopernueckne 3HaHUS pacCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OAHOTO YPOBHS K JIpyromy,
BBIMONHAA (YHKIMKA OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEU
IIPAKTUYECKOr0 IPUMEHEHNUS U MIOJYyUYEHHUS U3y4aeMbIX BEILECTB.

OcBoeHne mnporpaMMbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOIIECHUS K HAYyYHOMY 3HAaHHUIO U METOJaM II03HaHuA B Hayke. M3yueHue xumMnu
MPOUCXOIUT C TMPHUBICYCHUEM 3HAHUW U3 paHee M3YYCHHBIX YUYEOHBIX IPEJIMETOB:
«Oxpyxaromuit Mmupy, «buonorus. 5—7 knacce» u «du3uka. 7 Kmacey.

[Ipu n3ydyeHur XuMHUM IPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XUMHUECKONH HAyKH KaK
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON EATEILHOCTH YEIOBEKA M KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajjaua y4eOHOro mpeaMera COCTOMT B (pOPMHUPOBAHUU
CHCTEMbl XMMHUYECKUX 3HAHUNH — BaKHEHIIUX (DAKTOB, NMOHATHH, 3aKOHOB M TEOPETUYECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOLIEHHH MHPOBO33PEHYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIICHNN K HAYYHBIM METOJIaM TIO3HAHUS TPU U3yYSHHUH BEIIECTB M XUMHUECKUX PEaKIIHii, B
(GbOopMHpOBAaHMM W pa3BUTHM [O3HABATEJIbHBIX YMEHMM M HMX MPUMEHEHHMM B Yy4yeOHO-
[I03HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKON JEATENIbHOCTH, OCBOCHUM MPaBUil OE3011aCHOTO
oOpallleHus C BELIECTBAMU B IOBCEIHEBHON JKU3HU.

[Ipy m3ydyeHMH XMMHUK HAa YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUEHUE
nproOpenn Takue e, Kak:

— (hopMUpOBaHHME MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHUHIATHUIO pPELIeHUH, CIIOCOOHOM aganTupoBaThCs K
OBICTPO MEHSIFOIIUMCSI YCIIOBHSIM KHU3HH;

— HaIpaBJIEHHOCTh OOYYEHUs Ha CUCTEeMaTHYecKoe NpuollieHue oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YyHbIM  METOJaM  I103HaHu,
(GopMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— oOecrnieueHne YCIOBHH, CIIOCOOCTBYIOIIMX MMPHOOPETEHUIO OOYYAIONUMHUCS OIIbITa
pa3HOOOpa3HON NeATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMsI, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMITIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIs Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— (hopmupoBaHue 001eH (PyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOI I'PaMOTHOCTH, B TOM
qyclie YMEHUN OOBSCHATH M OLIEHMBATh SIBJICHMS OKPY)KAIOIIEro MHpa, UCHOJb3yS 3HAHUSA U
OMBIT, TOJYyYE€HHBbIE MNPH H3YYEHUH XUMHH, NPUMEHATh HMX IpPU pelIleHuH MpodieM B
ITOBCETHEBHOM KU3HU U TPYI0BOH AESATEIBHOCTH;

— (hopMupoBaHHe Yy 00yHarOIUXCs TYMaHUCTUYECKMX OTHOIIEHUH, TOHUMaHUS [IECHHOCTH
XUMHUYECKUX 3HaHWM A BBIPAOOTKM 3KOJOTHMYECKH IeJIeCO00pa3HOro MOBEJIEHUs B OBITY U
TPYJOBOW JEATENBHOCTH B LEISAX COXPAHEHHMS CBOETO 3J0POBbS U OKPYXKAIOUIEH HPUPOIHOU
cpenpbl;

— pa3BUTHE MOTHUBALIMHU K O0YYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo¢uIs U HAIIPaBJICHHOCTH AajbHEHIIero 00yueHus..

OO1iee ynciio 4acoB, OTBEAEHHBIX JI1 U3yUYEHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hezieno0), B 9 kinacce — 68
4acoB (2 yaca B HEJIETIO).



COJEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHaya/ibHbIEe XMMHYECKHE IIOHATHS

[Ipenmer xumuun. Poiib XMMUK B KWU3HU 4Ye€JIOBEKa. XHMMHS B CUCTEME Hayk. Tema u
BemlecTBa. du3nueckne CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METO/AaxX MO3HaHMs B XMMUU. UncTeie BemecTBa U cMecu. CrocoObI pa3/ieneHus: cMeceii.

AToMBI U MOJEKyJIbl. XUMHYECKHE 31eMEHTbl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cr0KHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (Qopmyrna. BajneHTHOCTP aTOMOB XHMHUYECKHX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelllecTB. OTHOCHUTENbHASI aTOMHas Macca. OTHOCUTENNbHASI MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACCHI U
qHcia CTPYKTYPHBIX €AMHUIL BemecTBa. PacuéTel mo ¢popmynaM XUMUYECKUX COSTMHEHHH.

dusnyeckue U XUMHUYECKUE SIBJICHMS. XUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHHUs MacChl BEIEeCTB. XuMuueckue ypaBHeHUs. Kinaccudukaus XuMU4ecKux peakuui
(coenuHeHust, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYy/10H, MmpaBuiamMu paboThl B J1abopaTOpuu M HpuéMamMu
oOpatieHusi ¢ 1abOpaTopHBIM 00OpYyAOBaHMEM, M3yUYEHUE M ONHCaHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNEe (U3NYECKHX (TIaBJICHHE BOCKA, TasHUE JIb/a,
pacThpaHue caxapa B CTYIIKe, KHIIEHHE U KOHICHCALUS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHNUE MEJHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHUM, Ha0Jt01eHue
M ONHCAaHME TMPU3HAKOB TMPOTEKAaHUS XHMHYECKHUX pEakIuil (pas3imokeHue caxapa,
B3alMO/JICIICTBUE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3aMMOJEiicTBHE jkene3a ¢ pactBopoMm conu Meau (II), m3ydeHue crnocoOoB
pasjeseHns cMeceil: ¢ IOMOIIbI0 MarHuTa, (QWIbTPOBAHME, BbINAPUBAHUE, AUCTUILIALINA,
xpomarorpausi, TNpPOBEIEHHE OYUCTKM TOBAPEHHOW CONHM, HAOMIOJACHWE U  ONHUCAHUE
pe3yJIbTaTOB TMPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3/laHUE
MoJiesIel MOJIEKY (IIapOCTEePKHEBBIX).

Baskueiimue npeACcTaBUTE] M HEOPraHHYECKUX BelleCcTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucimopon — sneMeHT M mpocToe BeHecTBO.
Haxoxxnenue xucnoposa B mpupoje, puzndeckue 1 XMMUYECKHe CBOWCTBA (PeaklUu TOpeHHs ).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl MONy4YeHHsI KHCIOpoAa B JiabopaTopuu H
npoMbIIeHHOCTH. KpyroBopoT kuciopona B npupojie. O30H — amnoTponHas Moaudukanus
KHCIIOpO/1a.

TennoBoil 3¢ ekt XuMHUUECKOW peakuuu, TEePMOXUMHUYECKHE YPaBHEHUS, 3K30- H
SHAOTEPMHUUYECKHE pEaKIUU. TOMIMBO: Yrojib M METaH. 3arps3HEHUE BO3/yXa, YCHUJIEHHE
MapHUKOBOTO AP deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bogopon — onemeHT UM mpocroe BemiecTBo. HaxokneHue Bomopoda B IPUPOJIE,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oTy4YeHus. KucioTsl u comu.

MonsipHbiii 00bEM Ta30B. Pac4€Thl MO XUMUYECKUM yPaBHEHHSIM.

®dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBILICHHBIE pPAcTBOpPbI. PacTBOpMMOCTH BellecTB B BoJe. MaccoBas 10 BEIIECTBA B
pactBope. XUMHYECKHE CBOMCTBA BOJAbl. OCHOBaHMSA. Poib pacTBOpPOB B NMPHUPOJAE U B JKHU3HU
yenoBeka. KpyroBopoT Boabl B Ipupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MIPUPOIHBIX BOJ.

Knaccupukanus Heopranumueckux coenuHeHuid. Oxcuapl. Kiaccugukanus OKCHIOB:
cosieoOpasyroriue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpazyromue. Homenkiarypa
okcu0B. du3nueckre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [loiryueHne okcuios.



OcHoBanus. Knaccudukamuss ocHOBaHMIA: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®@uU3MYeCKHME M XUMHUYECKUE CBOWMCTBa OcHOBaHuM. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa xucior. @uandeckue U XUMHUYECKHE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekerona. [lonyyenue kucior.

Comu. Homenkiarypa coseil. @uzndeckue M XMMUYECKHE CBoMcTBa cosieil. [lomydenue
coJei.

['eneTnyeckas CBsA3b MEXIY KlacCaMl HEOPTraHUYECKUX COCTUHEHUH.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpEeJICIeHNE COAEPIKaHUs KUCIOpOoJia B BO3AyXe, MOIydYeHUE, coOupanue,
pacrno3HaBaHHe M HU3y4YE€HHE CBOMCTB KHCIOpPOJAA, HAONIOJEHHE B3aUMOJICHCTBUSI BEILIECTB C
KHUCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHUSI U MpPEKpalleHusi ropeHus (moxkapa), 03HaKOMJIEHHUE C
o0Opa3laMi OKCHJOB M OIMCAaHUE HUX CBOWCTB, IOJIydeHHE, coOupaHHe, pacro3HaBaHHE H
M3yueHHE CBOMCTB BOJopoAa (ropeHue), B3aumojielicTBhe Bojopoja ¢ okcuaom menu (1)
(BO3MOXKHO HCHOJIb30BAaHUE BUICOMATEPHUATIOB), HAOMIOAEHHE 00pa3lioB BEUIECTB KOJIMYECTBOM
1 Monb, HccaenoBaHue OCOOEHHOCTEH PACTBOPEHMS BEILECTB C Pa3IMUHON pacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNpPEAEIEHHOM MAacCOBOM J10J€Ml pPacTBOPEHHOrO BELIECTBA,
B3aMMOJICIICTBHE BOABI C MeTajulaMu (HAaTpUEM U KalbliMeM) (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHKEe O0pa3l[0B HEOPTraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/ICHNE M3MEHCHHSI OKPAcKU HMHIUKATOPOB B PAcTBOpax KHUCJIOT M IICIIOYCH, W3ydeHUE
B3aumoeiictBus okcuga menu (II) ¢ pactBopoM cepHOIl KHUCIOTBI, KHCIOT C MeETallJlaMH,
peakuuii HEUTpalIu3aluu, MOJYYECHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO
MeTaJula IpyruM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 3aa4 110 TeMe «BakHeine
KJIACChI HEOPTAaHUYECKUX COCTUHECHUI.

IMepuoauveckuii 3axkoH u Ilepuoauyeckasi cucrema xumu4yeckux jiemenros /[, HU.
MenpeneeBa. Ctpoenne aToM0B. XuUMHYecKasi CBSA3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIEC
peakuuu

[lepBble TOMBITKM KJIACCU(UKAIIMM XUMHUYECKHX OdJeMeHTOB. [loHaTne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMEIbHBIE METAJUIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DNeMeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3axkoH. Ilepmoauueckas cucrema xuMudeckux odemeHros [l .
MenpeneeBa. Kopotkomepuonnas u anmunHHomepuogHas ¢opmbl [lepuogudeckoid CHUCTEMBI
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3NUECKHd CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbBIX siaep. M3oronmbl. Onextponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUYECKUX dJeMEeHTOB [leproandeckoil crucTeMbl
. W. MeHnngeneeBa. XapakTepHCTUKAa XHMHUYECKOTO JJIEMEHTAa [0 €ro MOJIOKEHHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMUYECKUX AJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIaM U IEPUOIaAM.

3nauenue [lepuogudeckoro 3akoHa u leprognyeckoit CUCTEMBI XUMUUECKUX JIEMEHTOB
JUISl pa3BUTHS HayKu U npakTuku. J[. 1. MenzaeneeB — y4€HbIN U IrpaKJaHHH.

Xummnueckas CBS3b. KoBanentnas (nonstpHast u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMHUECKHUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucineHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHWCJICHUS U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHrne oOpa3lloB BEMIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOpaMu KHUCIOT M IIEJIOYEed, MPOBEACHHUE OMBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTETHFHO-BOCCTAHOBUTEIILHBIX PEAKIMK (TOpEHUE, PEAKIIUH PA3TIOKECHHS, COSTUHEHNS).

Mesicnpeomemmuoie céasu



Peanuzanus MeXNpeaAMETHBIX CBA3CH MPU M3YYEHHH XUMHH B 8 KIIACCE OCYILECTBIISIETCS
yepe3 UCIHOJb30BaHHWE Kak OOMIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaK W TIOHATHUH,
SIBJIAIOIIMXCS] CHCTEMHBIMM JUIsl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOI'0 LIMKIIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHATHS: HAy4HbIM (hakT, TUMOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(ukauus,  MNEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJEIINPOBAaHNE, UBMEPEHUE, MOJEIIb, SIBIICHHE.

®dusuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIbI,
PaMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUH 3apsiji, BEIIECTBO, Tello, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pu3MuUecKue BEIMYUHBI, €AMHUIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE351, CoHIIC.

buonorus: porocunres, aprxanue, buocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpadbl, TOPHbIE MOPOMAbI, MOJE3HbIE
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BeurecTBo M XUMHMYeCKasi peakust

[lepuonnueckuii 3akoH. llepuommueckas cucrema xumuueckux odiemeHros J[. M.
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOWCTB XHUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KalbIUs U UX COCJUHEHUH B COOTBETCTBUHU C
10JIOXKEHHUEM JIEMEHTOB B [lepuoinyueckoil cucTeMe U CTpOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKOM CBA3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BELIECTBa OT THUIMA KPUCTAJUIMUECKON pPEIIETKM U BUAA XUMHUYECKOU
CBSI3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEHICCTB. XHMHYECKHE CBOMCTBA
BEILIECTB, OTHOCALIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COEAMHEHUH, FeHeTHYecKas
CBSI3b HEOPraHMYECKHUX BEIIIECTB.

Krnaccudukanusa XxuMudeckux peakiuil Mo pa3InyHbIM MpPU3HAKaM (110 YHCIy M COCTaBy
YYaCTBYIOIIMX B pPEaKIWW BEIIECTB, IO TEIUIOBOMY 3((deKTy, Mo H3MEHEHHWIO CTerneHen
OKHCJICHHSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTHMMOCTH, MO YYAaCTHIO Karaiau3aropa). DK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPAaBHEHUSI.

[Tonatue o ckopoctu XxuMuueckoil peakiuu. IToHaTtue o6 0OpaTHUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusx. [loHsATHe O TOMOTreHHBIX M TeTepOreHHbIX peakuusx. Ilonstue o
karanuse. IloHstTne o XxXumuueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHYECKOHN peaklMy U MOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEaKIUM, DSJCKTPOHHBIM OajaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiIeHHE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 37EKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOLMAllMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp aucconuanyy. CUIbHBIE U CIIa0bIe AJIEKTPOJIUTHI.

Peakiiun moHHoro o6mMeHa. YCIOBUS NMPOTEKaHHWs PeaKLUUi HMOHHOTO OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBAa KHMCIOT, OCHOBAHHUW U COJIEH B CBETE
Mpe/CcTaBiIeHU 00 >3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE peaklMd Ha HOHBI.
[ToHsTHE O THAPOIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAINIMYECKMX PEMETOK HEOPraHMYECKHX BEIIECTB —
METAIJIOB M HeMeTauloB (Tpadura W ajiMasa), CIOXKHBIX BEIIECTB (XJIOpUJa HaTpus),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XUMHUYECKOW PpEaKIMHU OT BO3AECHUCTBUSA PA3INUHBIX
(bakToOpoB, HCCIIEI0OBAaHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, Mpoliecca AUCCOLUAIUN
KHUCJIOT, IIejo4ded M coieil (BO3MOXHO HCIOJIb30BAaHWE BHJIEO MAaTepHajoB), IMPOBEACHUE
OTBITOB, WTIOCTPUPYIOIIUX IMPU3HAKA MPOTEKaHUS peakuuil HOHHOro oOMmeHa (oOpa3oBaHMe
ocajJka, BBIAETICHHE Tra3a, OOpa3oBaHHE BOJbBI), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOpEeHUE, peakiUH pa3jIoKEeHUs, COCAMHEHUS),
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IMOMOUIbI0 KAaueCTBEHHBIX DPEAaKLMH Ha HOHBI,
pellIeHNE YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX coeIMHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHd okucineHuss. CrtpoeHue M (pu3Myeckue CBOMCTBAa IPOCTHIX BEIIECTB — TaJIONCHOB.
XUMHUYECKHE CBOWCTBA Ha IpUMEpPE XJopa (B3aUMOJEHCTBUE C MeETalllaMM, HEMETaJlllaMH,
menoyamu).  Xsoposogopoa. ConsHas — KHCIOTa, XHMHYECKHE CBOMCTBA, IIOJYyYEHHE,
IIpUMEHEHHUE. [[elicTBHE XI0pa U XJIOPOBOJOPOAA HA OPraHU3M 4YeoBeKa. Baxnenme xjiopuabl
U MX HaXOXJEHUE B IIPUPOJIE.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpymnmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHne U (QU3MUECKUe CBOICTBAa MPOCTHIX BEIIECTB —
KHUCJIOPOAa M cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KUCIOPOAa M Cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHE, (PU3MYecKHe M XUMHYecKHe cBoWcTBa. OKCHABI Cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (pU3MUECKHEe W XMMHUYECKHE CBOWCTBA
(oOmme kak MpeacTaBUTENs Kiacca KHCIOT U crenuduueckue). XUMHYECKUE pPEeaKlty,
JeKalMe B OCHOBE IPOMBIIIJIEHHOIO CHoco0a IOJIy4eHUs CepHOM KHUCIOThL. llpuMenenue
cepHO Kuca0Thl. COM CEpHOI KUCIIOTHI, KaUeCTBEHHAas! peakiys Ha cyiabdar-uoH. Haxoxaenne
ceppl U €€ COeIMHEHUH B TMpupoie. XUMHUYECKOE 3arpsA3HEHHE OKpYy)Karolled Cpelbl
COEAMHEHUSMH Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IIPEOTBPAILIEHHSL.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENEeHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE WU
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero Gpu3n4eckue U XuMHYECKue
CBOWCTBa, MoyryueHue u npumenenue. Coan aMMOHHSA, X PU3NIECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHre. KauecTBeHHas peakiys Ha MOHBI aMMOHMs. A30THas KUCIIOTa, €€ MOJIydeHue,
¢usznyeckue W XMMHYECKHE CBOicTBa (0O0mMe Kak NpPEICTaBUTENs Kiacca KHCIOT U
cneunpuyeckue). Vcnonap3oBaHWe HHUTPATOB M COJIEH aMMOHHS B KadeCTBE MMHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYIKAIOIIEeH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3[yXa, MOuYBbl U BOAOEMOB). docdop, amnoTporHble MOIUPUKALIH
¢bocdopa, dpuznueckue u xumuueckue cporictsa. Oxcuna pocdopa (V) u docdopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOilcTBa, monydeHue. Mcmomb3zoBanue ¢ochaToB B KadecTBe
MUHEPAIBHBIX YI00PEHUIH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENCHU OKUCIEHHs. YTJIepoJ, alIOTPOIHbIE MOAU(DUKALINY, paclipOCTpaHEHHUE B
npupoje, pusndeckre U XuMHueckue cpoiictra. Ancop6ouus. Kpyrosopor yriiepoaa B npupoe.
Oxcunpl yraepona, Ux pU3M4ecKue U XUMHUECKUE CBOICTBA, AEHCTBHE Ha )KUBbIE OPraHU3MBbI,
MOJTyYeHUEe U MPUMEHEHHE. DKOJIOTHYECKHE MPOoOIeMBbl, CBA3aHHBIE C OKcuoM yriepona (IV),
TUIOTe3a II00aJbHOI0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3PQeKT. YronbHas KUCIoTa U €€
CONM, MX (PU3MYECKHEe M XMMHUYECKHE CBOICTBa, MolydeHHe M npuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-uoHbl. Mcmosnb3oBaHue — KapOOHaTOB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH M CEITbCKOM XO03HCTBE.

[lepBoHauabHBIe TOHATHS 00 OPraHUYECKHUX BEILIECTBAX KAaK O COEAMHEHHSX YIIIepoja
(MeraH, »JTaH, OSTWJIEH, AalleTWJIEH, S3TaHOJ, TIJUUEPUH, YKCycHas Kucinota). I[lpupoaHbie
UCTOYHHUKH YTJIEBOJOPOJOB (yrojib, HMPUPOAHBIN Ta3, He(pTh), MPOAYKTHI HX IepepaboTKH
(6eH3uH), X POJIb B OBITY U MPOMBINIIEHHOCTH. [ToHsATHE 0 OMONOTHYECKH BaKHBIX BEIECTBAX:
KHUpax, Oenkax, YrJeBoJaXx — M HMX pOJM B KH3HM 4eJoBeKa. MaTepuaabHOE €JMHCTBO
OpPTaHUYECKUX U HEOPTaHHMUECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckne M XHMHYECKHE CBOICTBA, MOJMYyYeHHE M TNPUMEHEHUE.
Coenunenns kpemHusi B mnpupone. OOmme mnpexacraBieHuss o0 oxcuzae kpemuus (IV) u
KpeMHHEBOH kucioTe. CHIIMKAThI, X UCIIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHelmue



CTPOUTENBHBIE MaTepHUalibl: KepaMHuKa, CTEKIJIO, IIEMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MaCHOTO MCIIOJIF30BAHUS CTPOUTEIBHBIX MaTEPHUAIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

u3y4eHue oO0pas3I[0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIIOTHI, IPOBE/ICHUE
KayeCTBEHHBIX PEaKLUUi Ha XJIOPHUI-MOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxarlre (u3NYecKue U XUMUYECKHE CBOWCTBA TaJOrC€HOB U UX COCAMHEHUN (BO3MOXKHO
WCIOJIb30BAaHUE BHJICOMATEPUAIIOB), O3HAKOMJICHHE C OOpas3lamMH XJIOPHIOB (TaJlOTeHH]IOB),
O3HaKOMJIEHHE C oOpa3aMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HaAOIMIOACHWE TMporecca OOyriauMBaHMA — caxapa IOJ  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, M3YYCHUE XMMUYECKUX CBOWCTB Pa30aBICHHON CEpHOM
KHCIIOTHI, IPOBEJCHHE KAUeCTBEHHON peakiuu Ha Ccyib(haT-uoH M HaAOIIOJeHHEe Npu3HakKa eé
MPOTEKaHHs, O3HAKOMJICHHE C (PU3NYECKMMHU CBOWCTBAMH a30Ta, Gochopa M MX COCTUHEHUIH
(BO3MOXHO MCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), 00pa3iaMu a30THBIX U GPochopHBIX ya1oOpeHuni,
MoJlyyeHue, coOupaHue, paclo3HaBaHHE U M3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KAueCTBEHHBIX peakluid Ha HOH aMMOHHUS U (ochaT-HOH U H3yUYEHUE TMPU3HAKOB HX
MIPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPUANIOB), M3yUYEHHE MOJENCH KPUCTAIMYECKHX PEIIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIICCTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOTIa3a, MoJydeHHue, cCOOMpaHue, pacro3HaBaHKe
U U3y4YCHHE CBOWCTB YIJIEKHCIOrO Ta3a, MPOBEIECHHE KAaueCTBEHHBIX peakuuii Ha KapOoHAT U
CWIMKAT-MOHbl M W3Yy4Y€HUE MPU3HAKOB HMX NPOTEKaHUs, O3HAKOMIICHHE C MPOAYKIHMEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUICHHE 3KCIEPUMEHTANbHbIX 337au o Teme «Baxueliue
HEMETAJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIUHEHUSI

OOmiasi xapakTepUCTHKAa XMMHYECKUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxenus B Ilepuoandeckon cucreMe xumuueckux 3neMenToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b U METAUIMYECKas KpUCTAJIMYEecKas
pemérka. DJIEeKTPOXUMHUYECKUN psAl HanpsokeHU MeTauioB. PuU3MyecKue M XHUMHUYECKUe
cBoiicTBa MeTayuioB. OO1IMe crocoObl MnosyuyeHus: MeTauioB. IIoHATHE O KOPPO3UM METAJIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3un. CruiaBsl (CTalb, YyT'YH, TIOPATIOMUHHMN, OpOH3a) 1
UX MPUMEHEHHE B ObITY M MPOMBILIUIEHHOCTH.

[Ilenounbie MeTamibl: ojaoxeHue B [lepuoandeckon cucreMe XuMHUECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, CTpOGHHE UX aTOMOB, HAXOXJAEHHE B npupoje. dusnueckue U XUMHUYECKHE
CBOIcTBa (Ha nmpuMmepe HaTpus U Kaus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEMHEHHUH.

[IlerouHO3eMENBHBIE METAUIBI MarHuii W KalublUMW: ToJIokeHue B llepuonnueckon
cucremMe xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOEHUME HMX aTOMOB, HAaXOXKICHUE B
npupone. dusnueckne U XMMUUYECKUE CBOMCTBA MarHus M KanblMs. Baxksellue coelnHEHUs
Kanplus (OKCUJI, TUAPOKCU, cosin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuil: nonoxenue B Ilepuoanueckoil cucreme Xumuueckux sneMeHtoB [ WM.
MenpeneeBa, CTpoeHHE aToMa, HaXOXKJeHUE B mpupojae. Puznyeckue U XUMUYECKUE CBOICTBa
aMoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHU/IA U THPOKCH/IA AIFOMUHUS.

Kenezo: mnonoxenue B Ilepumommueckoit cucrteMe xumuyeckux osnementoB . W.
MenpeneeBa, CTpOEHHE aToMa, HaXOKJAEHUE B Ipupoje. PU3NYecKue U XUMHUYECKUE CBOWCTBA
xeneza. Okcupnpl, ruapokcunpl U conu sxkenesa (II) m xenmeza (III), ux cocras, cBoiicTBa u
MIOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o0pa3llaMM METalIoOB M CIUIaBOB, MX (DPU3MUECKUMHU CBOICTBaMH,
U3Y4YEHHE pe3yJbTaTOB KOPPO3UM METAJNIOB (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJEHCTBHUS OKCH/A KAJbIUS U HATPUS C BOJIOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), MCCIIEJOBAaHUE CBOWCTB XECTKOM BOBI, Ipollecca TOPEHHs JKele3a B



KHCIIOpOZie  (BO3MOXKHO  HCIOJB30BAaHUE  BHMJEOMATEPUAIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJlblUs, aTlOMUHUS, [IMHKA, >kene3a (II) u xenesza
(IIT), memu (1), HabmrogeHrEe U ONMMCaHME MPOIIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMHU HATpHS,
Kalusl U Kaiblus (BO3MOXKHO HCIOJIb30BAaHUE BUIICOMATEPHANIOB), HCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIIOMUHUS U THJIPOKCHJIA LIMHKA, PEUIEHHE IKCIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BakHelre MeTauibl U UX COETUHEHUSD.

XuMHUS ¥ OKpY:Kaolas cpena

BemectBa u MaTepuaisl B IOBCEJHEBHOM >KM3HM 4YeoBeKa. be3onacHoe HCI0JIb30BaHUE
BEUIECTB M XUMHUYECKHX peakuuii B ObITy. [lepBas momompb npu XUMHYECKHUX OXKOrax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH cpenbl (IIpesenbHast JOIyCTUMasi KOHLEHTpalus
Bemiects, nanee — [1JIK). Ponb Xxumun B pemieHnn 3KOJIOTHYECKUX MPOOIeM.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0pas3oB MaTeprUaioB (CTEKIIO, CIUIaBbl METAJUIOB, OJMMEPHBIC MATEPHAIbI).

Meoswcnpeomemmnuwie ceasu

Peanu3zanus MeXNpeaAMETHBIX CBS3€H NpU M3YYEHUHU XUMHH B 9 Kilacce OCYILECTBIISIETCS
4yepe3 UCIHONb30BaHHWE KaKk OONIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK W TIOHATHUH,
SIBJIIOILMXCS] CHCTEMHBIMM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHITHUS: HAy4YHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3, CHHTE3,  KiaccuuKkamusi,  TMEepUOAMYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN YPPEKT, TEXHOIOTHUSI, MAaTEPUAIIBI.

@dusuka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaaNOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUH 3apsAll, IPOBOJHUKH, IOJYNPOBOAHUKH,
JUDJIEKTPUKHY, (POTO3JIEMEHT, BEIECTBO, TEJO, 00BEM, arperarHoe COCTOSHUE BELIECTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpPUCTAIMYECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYHHBI,
€IMHULIBI U3MEPEHHUS, KOCMUUECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorus: ¢orocunrtes, neixanue, O6mochepa, s3KocucTeMa, MUHEPAIbHBIE YIO0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATENILHBIE BEILIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpHbIE MOPOJBI, IOJIE3HBIE
HCKOIIaEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro 0OOpa3oBaHUS
JOCTUTAIOTCS B X0Z€ 00y4YEeHUsI XMMHUU B €IMHCTBE Y4€OHON U BOCIIUTATENbHON NEATEIbHOCTH B
COOTBETCTBMM C  TPAJAULMOHHBIMH  POCCHHCKMMH  COIMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATBIMU B OOLIECTBE NMpaBWIAMU U HOPMaMM IOBEJCHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMSA, CAMOPA3BUTHUS M COLIMATHM3ALNN 00YYarOIIUXCS.

JINYHOCTHBIE pe3yJIbTaThl OTPa)XKat0T TI'OTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCS
CHCTEMOW IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI M pacUIMpeHHE OIbITa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpMOTHYECKOT0 BOCIIHTAHMSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HaclleINl0, MOHMMAaHMs 3HAYCHHs] XUMHUYECKOW HAyKM B JKM3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OpPMALKEH O MepeloBBIX AOCTHKEHUSIX U OTKPBITHAX
MHUpPOBOW M OTE€YECTBEHHOW XUMHHM, 3aUHTEPECOBAHHOCTHU B HAayuYHBIX 3HaHUSAX 00 yCTpoicTBe
MUpa U 00IIEeCTBa;

2) rpaskKIaHCKOr0 BOCIIUTAHHUS:

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax W IMpaBWJIaX MEXIMYHOCTHBIX OTHOIIEHUI B
KOJIJICKTHBE, KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO HIOJIE3HOH,
yueOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOW M JAPYTrMX BHJAAX JAEATE]BHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIHHOCTH ITPH BBHITIOJHEHUN yUeOHBIX, TIO3HABATEIBHBIX 33134,
BBIMOJIHEHUM XMUMHUYECKHX 3KCIIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHIMAHHUIO W B3aUMOIIOMOIIM B MpOIecce 3TOM Y4eOHOH AeATENbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHHE U IOCTYNKM CBOMX TOBapuUIeH C MO3MIUM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUIETOM OCO3HAHHMSI ITOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMSL:

MHUpPOBO33pDEHYECKHE TPEACTABICHHUS O  BEHNIECTBE W  XUMHUYECKOM  pEaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKHM M COCTABJISAIOLIME OCHOBY ISt
MOHWMAaHWsI ~ CYIIHOCTH HAayYHOW KapTUHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX UYeJIOBEKa ¢ MPHUPOJHOU cpelloi, 0 poiu
XMMUY B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyY€HHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAONIOaeMbIX IPOILECCOB W SBICHHIA, IO3HABATEIBHOM,
MH(GOPMAIIMOHHOM M YNTATEIbCKON KyJIbTYphl, B TOM YMCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPAaTypOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpEeC K OOY4YEHMIO M IMO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON M UCCIEN0BATEIbCKON JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaTPaBJICHHOCTH ¥ YPOBHS OOYyYEHUS B TATbHEHIIIEM;

4) hopMupoOBaHNS KYJILTYPHI 310POBbS:

OCO3HaHHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 37I0POBBbIM 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUATHE BPEIHBIX
MpUBBIYEK (YMOTpeOJIeHUsI aJIKOrojisi, HAapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBui 0€30MaCHOCTH MpH OOpaIleHUH C XUMHUYECKUMH BEIIECTBAMU B OBITY M peaJbHOU
KH3HU;

5) Tpya0BOr0 BOCIIMTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHMIO Mpodeccuil U Tpyna pa3IndHoro poja, yBakeHHe K
TPyAy W pe3yibTaTaM TPYJOBOH JEATENBHOCTH, B TOM 4YHCIE Ha OCHOBE MPHMEHEHHS
NPEIMETHBIX 3HAHMH 1O XHMHH, OCO3HAaHHBIH BBIOOP MHIMBUAYAJbHOH TpPaeKTOPHH



MPOJOJKCHHSI O00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH, YCMEmHONH MpodhecCHOHATBHOW ACATEIHHOCTH H
pa3BUTUS HEOOXOUMBIX YMEHUN, TOTOBHOCTh aJIalITUPOBATLCS B IPO(HECCHOHATILHOM Cpelie;

6) 3K0JIOrHYeCKOTr0 BOCIIUTAHUS

IKOJIOTHYECKHU IEJIeCO00pa3HOe OTHOMIICHHE K MPHUPOJIC KaK UCTOUYHUKY KU3HH Ha 3emIle,
OCHOBE €€ CYIIECTBOBaHUS, MOHMMaHUE IEHHOCTU 3JI0pPOBOr0 M 0Oe30rmacHoro odpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3WYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MpaBUil 0€30MacHOTO MOBEACHHS TPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHATH 3HAHUS, MOJydaeMble MPU H3YyUYEHUU XUMHH, JJS PelleHus
3a7a4, CBA3aHHBIX C OKPYKAKOLIEH NPUPOJHON CPEIOH, ISl MIOBBILICHUS YPOBHS YKOJOTHUYECKON
KyJbTYPBl, OCO3HAHHUS TNI0OATLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U IMyTeil UX pelieHus
MOCPEJICTBOM METOJI0OB XUMHUHU, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
[M03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAJIbHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeranpenMeTHBIX pPe3yJIbTaTOB BBIACISAIOT 3HAYUMBIE UIS (POPMHUPOBAHUS
MHUPOBO33PEHHUsT OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHs, NMPHUHIIUII, TUIIOTe3a, (PaKT, cucrema,
MPOLIECC, IKCIEPUMEHT U JPYToe.), KOTOPhIE HCIONb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX
MpeIMeTaxX | IMO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHUBEpcajbHbIe yueOHbIE JeWCTBUA (IO3HABaTeNbHEIE,
KOMMYHUKATUBHBIE, PETYJISTUBHBIC), KOTOpbIe OOecreunBaioT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTe/bHBbIE YHUBEPCAJIbHbIC y4eOHbIE 1€l CTBUSA

ba3oBble Jiornueckue AeiCTBHA:

YMEHUSI UCHOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHHUSI IPU OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKMX TOHATUH (BBIIEIATH WX  XapaKTepHbIE IPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMHU MOHSITUSIMHU), UCIIOIB30BATh MOHATUS JUJISI OOBSICHEHHUS
OTIENbHBIX (PAKTOB W SBICHUW, BHIOMpPATh OCHOBAaHUSA W KPUTEPUU I KIACCUPUKAINH
XUMHUYECKUX BEHIECTB M XMMUUYECKHX PEAKLUW, YCTAaHABIUBATh NPUUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy 00bEKTaMU MU3YyUYCHHS, CTPOUTD JIOTHUYECKUE PACCYKJIEHUS (MHAYKTUBHBIC, 1€TyKTUBHBIE,
0 aHAJIOTHH ), JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATHh B MPOIECCe MO3HAHUS TOHATHS (MPEeIMETHBIE M METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOJb3yeMble B XUMHUHU, NPe0OpPa3OBHIBATh IIUPOKO
MPUMEHSEMbIE B XUMHH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
xuMuueckas ¢GopMyla W ypaBHEHHE XHUMHUYECKOW peakluu — TpH peleHuu y4eOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTUX MOJCIBHBIX TPEACTABICHUN BBISBIATH U
XapaKkTepu30BaTh CYIIECTBEHHBbIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIU, BBIABISTH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHBIE CBS3U U
MPOTUBOPEYUS B U3yUAEMBbIX MPOIECCAX U SABJICHUSIX.

basoBble uccie10BaTeIbCKHUE ACHCTBUS:

YMEHHUE MCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTa IO3HAHUS, a
TaK)k€ B KaueCTBE OCHOBBI UIsi (DOPMUPOBAHHUS THUIIOTE3Bl MO TIPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUMH;

npuoOpeTeHne OmbITa MO TJIAHUPOBAHUIO, OPTaHMU3AIMU W TIPOBEICHUIO YYCHHYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM MPOIECcCca, CAMOCTOSITETLHO TPOTHO3UPOBATH €T0
pesynbrar, GopmynrpoBaTh 00OOIIEHUS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ ungopmanueii:

yMEHHE BBIOMPATh, aHAJTM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUI0B
1 GhopM IPECTABICHNUS, TIOTYYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJIsIpHAS JIUTEpaTypa



XMMHUYECKOTO COJEp:KaHUs, CIpaBOYHbIE IOCOOMsA, pecypchl IHTepHera), KpUTHUYECKH
OLIEHUBATh MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

yMEHHUE MPUMEHATh PAa3IMYHbIe METO/IbI U 3aIPOCHI IPU MTOUCKE B 0TOOpE MH(OPMAINH U
COOTBETCTBYIOIMX AAHHBIX, HEOOXOAUMBIX JJIs1 BBIIOJIHEHUS Y4eOHBIX U IO3HABATENIbHBIX 3a7a4
ONpeAeNEHHOr0 THIMA, MPUOOPETEHHWE OmbITa B OOJACTH HCIOJB30BaHUS WHGOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIBTYpPOH aKTUBHOT'O HCIOJIb30BAHUS PA3IHYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAJIbHYIO (OpMY TpenCTaBICHUS
uHbOpMallMd M WIIOCTPUPOBATh PELIaeMble 3aJaud HECIOKHBIMHU CXEMaMM, JuarpaMMaMu,
apyrumu Gpopmamu rpaduku 1 ©X KOMOMHALUAMU;

YMEHHE HCIOJb30BaTh M aHAIM3MPOBATH B Ipoliecce Y4eOHOW M MCCIIeN0BATENIbCKON
JESITeIbHOCTH UH(OPMAIIHMIO O BIMSHUU IPOMBIIIJICHHOCTH, CEIbCKOTO XO035CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KAIOLIEH IPUPOJHON CPEIBL.

KoMMyHnKaTUBHBbIE YHUBEPCAJIbHbIE yUeOHbIe 1eiCTBHS:

yMEHHUs 3aJaBaTb BONPOCHl (B XoJe aAuanora M (WiM) JUCKYCCHM) IO CYIIECTBY
o0cyxmaeMoi TeMbl, (HOPMYITUPOBATh CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOTHEHHUS
IIPEIOKEHHON 3a/1a4H;

YMEHUS IPECTABIATD [IOJIyYEHHbIE Pe3yJIbTAaThl [I03HABATEIbHON JEATEIbHOCTH B YCTHBIX
U NUCBMEHHBIX TEKCTax; JeJaThb IPE3CHTALUI0 PE3YJIBTaTOB BBINOJIHEHUS XUMHYECKOIO
SKCIepUMeHTa (JabopaTOPHOTO OmbITa, J1a0OPAaTOpPHOM pabOTHI MO HWCCIEIOBAHHIO CBOWMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIHHOW U
HCCIIEI0BATENILCKON JEATENbHOCTH IPU PEIIEHUH BO3HUKAIOUIMX IMPOOJIeM Ha OCHOBE YyuéTa
OOIIMX WHTEPECOB W COTJACOBaHHS MO3MLUK (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBD», KOOPAUHALMSL COBMECTHBIX JACHCTBUI, ONPEAEICHUE KPUTEPHUEB 10 OLICHKE KaueCcTBa
BBITIOJTHEHHON pabOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eliCTBHUS:

YMEHHME CaMOCTOATEIBHO ONPENEISATh LEIN JEATEIbHOCTH, IJIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIBbHOCTb, BBIOMpPATh
HauOonee HPQPEeKTHUBHbIE CIOCOOBI pelleHHss Y4eOHbIX M TO3HABaTeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEWCTBUM NpHU
BBIMOJIHEHUM 33JaHUN € y4ETOM TMOJy4YE€HHUS HOBBIX 3HAHMH 00 HU3yyaeMbIX OOBEKTax —
BEILIECTBAX U pPEeaKIUsiX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOI'O pe3yJsibTaTa 3asBJICHHOM 1LIeJH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCJIIOBUU 3aJaHU.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJlbTAaTOB IO OCBOEHHUIO 00S3aTEIBHOTO COJEPKaHMS,
YCTaHOBJIEHHOTO JaHHOM (eaepanbHONM paboueil mnporpamMMmoM, BBIJAENAIOT: OCBOCHHBIE
o0yyaroIMMHUCS Hay4yHbIE 3HAaHUS, YMEHUS M CHOCOOBI JEHCTBHM, crenudpuueckue s
NpPEeIMETHON 00nacTH «XHUMHUS», BUIBI AEATENbHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpEeTaH, TPeoOpa30BaHNIO0 U MPUMEHEHHUIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSl YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHITHM: aTOM, MOJIEKYJa, XUMUYECKUI AJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOJHAs), BAJIEHTHOCTbD,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJISIpHAas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi JOJS XHMHUYECKOro 3JEMEHTa B COEIMHEHUHU, MOJSPHBIA O00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS, XUMHYECKas
peakuusi, KiaccuUKaus peaklUuid: peakuu COEIWHEHHUS, PEaKIHUH pPAa3IoKEeHHs, peaKuu
3aMeIIeHus], peaklluu 0OMeHa, 3K30- M SHIOTEPMUUYECKHE PEaKLuH, TeII0BOI A PEeKT peakiuy,
SJIpO aTOMa, 3JIEKTPOHHBIN CIIOM aToma, aTOMHasi OpOUTalb, pauyc aToMa, XMMHUYECKas CBS3b,
MOJIApHAasl M HENOJIIpHAsl KOBAJEHTHAsl CBs3b, MOHHAs CBs3b, MOH, KaTHMOH, aHHWOH, PacTBOD,
MaccoBasl J10Jig BeulecTBa (MPOLIEHTHAs: KOHIICHTPAIUs) B paCTBOPE;



WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITUN U IPUMEHSTh 3TH MOHATHS [IPU
OIMCaHWH BEIIECTB U UX MIPEBpaILEHU];
UCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JUIl COCTaBJIEHUs (DOpMyJl BEILECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUI;
OIpENIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIMHEHMSIX, CTEIEHb OKHCIICHHS
3JIEMEHTOB B OWMHApPHBIX COCAMHEHUSX, MPHUHAIIC)KHOCTh BELIECTB K ONPEAEIEHHOMY Kilaccy
coeiMHeHu o GpopmysaM, BUA XMMUUYECKON CBSA3M (KOBAJICHTHAs U MOHHAs) B HEOPIaHUYECKUX
COEMHEHUSIX;
packpbiBaTh cMblci Ilepuonuueckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTpUPOBAaTh HOHUMaHHE
NEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX JJEMEHTOB OT MX IIOJIOXKEHUS B
[lepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOIaipo;
OINMCBHIBaTh M XapaKTepu3oBaTh TabuuuHyro (opmy Ilepmoauueckoil cucTeMbl XHMHYECKUX
JIEMEHTOB: pa3jInyaTh MOHATHUS «IJIaBHas noarpynmna (A-rpynmna)» u «nobdouynas noarpynna (b-
rpyIIa)», Majble U OOJIBIINE TEPUO/IbI, COOTHOCHTH 0003HAYCHHSI, KOTOPbIE UIMEIOTCS B TAOJINIIE
«Ilepuonnyeckass cucremMa xumuueckux osinemMeHToB J[. W. MenzaeneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, odiiee
YHCIIO0 3JIEKTPOHOB U paclpeielIeHNue X IO 3JIEKTPOHHBIM CI05M);
KJIaCCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKUE PEaKLuu
(110 YuCITy ¥ COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIULIOBOMY 3 (DeKTy);
XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME XMMMUYECKHE CBOMICTBA BELIECTB Pa3JIMYHBIX KIIACCOB,
NOJATBEpXk/asi  ONUCAHME IpPUMEpPaMU  MOJIEKYJSPHBIX  yYpaBHEHMH  COOTBETCTBYHOILUX
XMUMUYECKHUX peaKIuii;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KAaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUM B pAa3JIMUHbIX YCIOBUSX;
BBIUUCIIATE OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO IOJIO
XMMHUYECKOI0 3JIEMEHTa MO (opMyJie COECIMHEHUS, MacCOBYIO JOJIO BEILIECTBAa B PacTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOM pEaKLnuu;
IIPUMEHSTh OCHOBHBIE ONIEPALUU MBICIUTEIBHON JNEATEIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHEe, CUCTEeMATU3AINI0, KJIACCU(PUKAIINIO, BRISIBICHUE MPUUYNHHO--CJIC/ICTBEHHBIX CBS3EH
— I U3Yy4YEHUs CBOMCTB BEIECTB M XHMUYECKUX PEAKLUN, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HaHUS — HaOJIOJEHHE, W3MEPEHHEe, MOJEIMPOBAHUE, DSKCHEPUMEHT (peajbHbli U
MBICJICHHBIH );
ClIeZIOBaTh MpaBUJIaM IOJIb30BaHUS XMMHUUYECKOM Mocyn0il u 1abopaTopHbIM 000py/I0OBaHUEM, A
TaK)Xe MpaBuiIaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH MO BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJIYYEHUIO U COOMpPAHHMIO Ta3000pa3HbIX BEILECTB
(BoOpoia M KHCIOpPOJA), MPUTOTOBIEHUIO PACTBOPOB C ONPEAENEHHOM MaccoBOW aonei
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBaTh M NPOBOAWTH XMMHYECKHE DSKCIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB IIEJOYEeH U KHUCIOT C TOMONIBI0O WHIUKATOPOB (JTaKMYyC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K koHiy obyuyenust B 9 kjacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHHI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHITHM: XUMUYECKUH JJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHMOH, IIPOCTOE€  BEIIECTBO, CJOXHOE  BEIIECTBO,  BaJEHTHOCTH,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIEHMS, XUMHYECKas peaklus, XUMHUYECKas CBA3b,
TerI0BoM 3¢ (eKT peakiuu, MOJb, MOJSPHBIN 00BEM, pacTBOp, SIEKTPOIUTHI, HEAIEKTPOIUTHL,
AJIEKTPOJIMTUYECKAs JIUCCOIMAlLMS, PEaKIMW HMOHHOTO OOMEHa, KaTaiau3aTtop, XHMHUYECKOoe
paBHOBecHe, oOpaTUMble U HeoOpaTHMble pEaKIHH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHUCIEHHME W BOCCTAHOBJIEHHWE, aJUIOTPOIUS,
aMm(pOTEepHOCTh, XUMUYECKasl CBA3b (KOBAJECHTHAs, HOHHAs, METAJUINYECKasl), KpUCTAITHYecKas



pemeTka, KOpPpO3us METAJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOW pEaKIHUH, MPENeIbHO
nonyctumas koHuentpanus 11K Bemectsa;

WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMWYECKHUX IOHATHN U IPUMEHSTH 3TU MOHATHS IIPU
OIMCAaHUU BEUIECTB U UX NIPEBPALLECHUN;

UCTOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHUS (POpMyN BEIIECTB U ypaBHEHUM
XUMHYECKUX PEAKIIUI;

ONPEACIATh BAJIEHTHOCTh M CTCIEHb OKUCICHHS XHMHYECKHUX JJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOIO COCTaBa, IPHUHAJJIEKHOCTh BEILECTB K ONPENEIEHHOMY KJAcCy COCAUHEHMM I10
¢dbopMmynaM, BUJL XUMUUYECKON CBSI3U (KOBaJICHTHAs, HOHHAs, METAJUIMYECKas) B HEOPTaHUUECKUX
COCAMHEHUSX, 3apsi/i MOHA M0 XUMHYECKOW (opmylie, XapaKTep Cpeibl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAVUHEHHUN, TUI KPUCTAININYECKON PEIIETKA KOHKPETHOIO BELIECTBA,
packpsiBaTh cmbica [lepuonmyeckoro 3axona . M. MenzgeneeBa M JE€MOHCTPUPOBATh €roO
MIOHMMAaHME: OINHUCBHIBATh M XapakTepu3oBaTh TaOnmuuHyto ¢opmy llepmogndeckoil cucTeMsl
XMMUYECKHX IEMEHTOB: pa3iuyarh MMOHATHS «IJIaBHas noArpymnna (A-rpynmna)» u «1moOouHas
noarpynna (b-rpynmna)», manele u OonblIMe MEPUOJbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCSI B NEPUOJUYECKOM TabiMile, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHsSI aTOMOB
XMUMHAYECKHX 3JEMEHTOB (COCTaB M 3apsij spa, 00Iee YuCiIo IEKTPOHOB M pacIpeesieHHe uX
I10 3JIEKTPOHHBIM CJI05IM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 3JIEMEHTOB
U UX COEIUHEHHUI B Ipenenax MajblX MEPUOJOB M INIABHBIX MOATPYII C Y4ETOM CTPOEHMS UX
aTOMOB;

KJ1accu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEaKINU
(mo 4yMcay M COCTaBy Yy4YacTBYIOLUIMX B PEaKLMU BEUIECTB, IO TemIoBoMy 3¢¢dekTy, Mo
WU3MEHEHHUIO CTENEHEHN OKUCICHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIMME M cHenu(uyecKkrne XMMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEILLECTB, MOATBEPXKAAs OMUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U UOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPABHEHUS NIEKTPOJIUTUYECKON TUCCOLMALMU KUCIIOT, IEJIOYEH U COJIEH, IIOJIHBIE U
COKpaIlléHHbIE YpaBHEHMs peakUil HOHHOro OOMEeHa, YpaBHEHHUS PEeaKIMid, MOATBEPKAAIOLINX
CYILIECTBOBAaHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3INUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA MOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XMMHUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCHUTENIBbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa 1Mo (opMylie COEIMHEHUs, MAacCOBYIO JIOJII0 BEIECTBA B pacTBOpE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOM pEaKLnuu;

co0Jr01aTh MpaBUIIa MOJb30BaHUS XUMHUECKOW MOCYZoi U 1a0opaTOpHBIM 00OpYZOBaHUEM, a
TaK)Ke IMpaBwiia 0OpaIleHHs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHMSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJYYEHUIO W COOMPAHHIO Ta3000pa3HBbIX BEILECTB
(aMMHaKa 1 yTIeKucioro rasa);

IIPOBOAUTH PEAKLMUH, IOATBEPXKAAIOIIME KAuYEeCTBEHHBIM COCTaB pa3jM4YHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpomMua-, MOaUA-, KapOoHaT-, docdaT-, CUIHUKaT-,
cynabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M HMOHBl M3Y4YEHHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBLHON JEesITeNbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
0000111eHUEe, CUCTEeMAaTH3aINI0, BBIIBICHUE MPUYMHHO-CIEJICTBEHHBIX CBSI3€H — Ul W3Yy4EHUS
CBOMCTB BEUIECTB W XHMHUYECKUX pEaKIUil, €CTEeCTBEHHO-HAayYHble€ METOJbl TO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauuecTBO 9acoB
Ne HanmeHnoBaHue pa3iesioB u JyekTpoHHBbIE (LM (PpPOBBHIE)
n/m TeM NPOrpaMmabl Bceero KonTpoasHbIe IlpaxTiieckne o0pa3oBaTe/bHbIE peCcypchl
padoThI padoThI
Paznen 1. [lepBoHaya/ibHble XMMUYECKHE TOHATHSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bu6mmoreka [JOK
NPaKTUYECKOH JIESTeNbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemecTBa 1 xumnueckne 15 1 0 bu6mmoreka [IOK
' peaknuu https://m.edsoo.ru/7f41837c
Hroro mo paznemy 20
Pa3jnen 2. BaxkHelinue npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
51 Boznyx. Kucnopon. [louarue 6 0 1 bubnuorexa [JOK
' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucimorax 8 0 1 bubnuorexa [JOK
' U COJISIX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [JOK
' OCHOBaHUSX https://m.edsoo0.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuotexa [JOK
' HEOPraHMYECKUX COCTUHEHHH https://m.edsoo.ru/7f41837¢c
Hroro no paznemy 30

Pa3nea 3. [lepuonnuecknii 3axkon u Ilepnoanyeckas cucrema xumudeckux 3jiemMeHToB JI. . Mennesneesa. CTpoeHue aToMoOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIHA

Ilepronnuecknii 3aKOH 1
Ilepronnueckas cucrema

bu6mmorekxa [{OK
3.1 XUMHUYECKHX 31eMeHToB /1. U. 7 0 0 hitps://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma
3.2 XuMudecKkas CBS3b. 8 1 0 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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OKHUCIIUTELHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUN

https://m.edsoo.ru/7f41837¢

Wroro no pazneny 15 Brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 1 Brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 5
[10 ITPOIT'PAMME
9 KJIACC
KosauuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumenoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpoapupre | Ipaktuieckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
Pa3jnen 1. BemecTBo M XMMH4YeCKHeE peaKIul
11 [ToBTOpeHue u yriyOiaeHne 3HaHUH OCHOBHBIX 5 1 0 bubnuorexa [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnmnorexa [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS TUCCOLUALIUS. 8 1 1 bubnmnorexa [JOK
' XWMHUYECKHE PEaKLuH B paCTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazneny 17
Pa3nen 2. HemeTanibl M MX cOeIMHEHUS
91 OO11ast XapakTepUCTUKA XUMUYECKHX 4 0 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["amorens https://m.edsoo.ru/7f41a636
22| onevientos VIArpymm. Copan eé 6 0 o bubmorexalIOK
COOTMHEHMS https://m.edsoo.ru/7f41a636
23 OO01mas XxapakTepuCTUKa XMMAYECKHIX 7 0 1 bubmuotexa [JOK
aneMeHToB VA-rpynmsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
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COCIMHCHUA

OO6m1as xapakTepUCTUKA XUMUYECKIX

. bubnmoreka [JOK
2.4 aneMeHToB [VA-rpynmel. Yriaepoa u KpeMHuUi 8 )
U HX COGHHGHIS https://m.edsoo.ru/7f41a636
Htoro mo paznemy 25
Pa3nea 3. MeTaabl M HX COeTUHEHUS
. bubnmoreka [JOK
31 Obuwe cpolicTBa MeTallI0B 4 https://m.edso0.ru/7f41a636
3.2 Baxkueiimme MeTaibl 1 UX COEAUHEHUS 16 ﬁggg?}?:?éi O%?EH 412636
Htoro no pazneny 20
Pasnen 4. Xumus U okpy:kawuias cpeia
bubmuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KM3HHU YeJIOBEKa 3 https://m.eds00.ru/7f41a636
Htoro no pazneny 3
p 3 bu6mmorexa [IOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

8 KJIACC
KoJsmn4yecTBo yacoB 3 b
. JIEKTPOHHBIE U POBLIE
Ne TeMma ypoka Kontpoas | Ilpakrn Hara o0pa3oBartejibHbIE
n/n Bcero HbIe yecKmne U3y4eHus
pecypcbl
padoTbI padoTbI
1 [Ipenmer xumuu. Posib XUMHUM B )KU3HU YEIOBEKA. 1 0 0 05.09 bubnunoreka LIOK
Tena u BemecTBa ' https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK
2 [MousTHE O MEeTOIaX ITO3HAHUS B XUMUNA 1 0 0 06.09 hitps:/m.eds00.ru/ff0d227¢
;  Mmenbonldbmnpions | Bk
' https://m.edsoo.ru/ff0d23dc
1ab0paToOpHBIM 000y IOBAaHHEM)
4 Uucrele BenectBa 1 cMecu. CriocoObl pa3/iesieHus 1 0 0 13.09 Bbu6mmotreka [JOK
cMeceit ' https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas padora Ne 2 «Pa3znenenue cmeceit 1 0 1 10.09 bubanorexa [JOK
(Ha IpUMepe OYMCTKH ITOBAPEHHOM COJIHN )» ' https://m.edsoo.ru/ff0d28c8
bubanoreka LIOK
6 ATOMBI H MOTICKYJTBI 1 0 0 20.09 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE dTIEMEHTHI. 3HAKU (CHMBOJIBI) 1 0 0 26.09 bubnuoteka [JOK
XUMHYECKHUX 3JICMEHTOB : https://m.edsoo.ru/ff0d2be8
bubanoreka LIOK
8 ITpocTeie U CIIOKHBIE BELIECTBA 1 0 0 27.09 https://m.edsoo.ru/ffod2a6e
bubanoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 0 0 3.10 hitps://m.eds00.ru/ff0d2d50
o e e X g B ok
pMYJId. ' https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OtHocurensHas atToMHas Macca. OTHOCUTETbHAS 1 0 0 10.10 bubanoreka [JOK
MOJIEKYJIsIpHas Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XUMHYECKOTr 0 JIEMEHTA B 1 0 0 11.10 bu6nunoreka LIOK
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COCIIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Momabs. Mossipaas macca 17.10 ﬁgg?;/(r)ﬁ?éz ;(l).orllflffo 45230
14 Ddu3znuecKkre 1 XMuMHUYCCKHE SBICHUS. XUMHUUECKas 18.10 bubnunorexa LIOK
peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku 1 yCI0BUSA NPOTEKAHUS XUMHUYECKHUX 24.10 bubmuorexa [JOK
peakuuit ' https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUS MACChl BEIECTB. XUMUYECKHUE 2510 bu6nmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenust komu4ecTsa, MacChl BELLECTBA 110 28.10 bubnnorexa [JOK
YPaBHEHUSIM XUMHUYECKHX PEaKIIi https://m.edsoo.ru/ff0d5708
18 Kiaccupukanuss XMMHUYECKUX PeaKIIHid 0711 bubmmoreka [JOK
(coemuHEeHMS, Pa3JIOKEHUS, 3aMCIIICHHsI, 0OMEeHa) ' https://m.edsoo.ru/ff0d3f34
19 M. B. JIomoHOCOB — yqéHblﬁ-aﬂuHKncineaHCT. 08.11 Bbu6moreka [JOK
O000111eHNE U cUCTEMATH3ALNS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponabnas padota Nel no reme «BemectBa u 1411 Bu6mmoteka [JOK
XUMHYECKHE PEAKIIHID) ' https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmecs razos. Cocras Bo3ayxa. Kucinopon 15.11 bubnunoreka LIOK
— DJIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
2| (peasamoxncrenn. ropenin Homme o8 2111 | BuOmorexalIOK
OKCHIAX https://m.edsoo.ru/ff0d4614
23 Croco0bI OJTyYeHHS KUCIOPO/1a B TA0OpaTOPUH U 2911 bubmuoreka [IOK
npoMbInuieHHOCTH. [IpuMeHeHue kucmopoaa ' https://m.edsoo.ru/ff0d497a
I e i BiSmoresa K
SHJTOTEPMHYCCKHX PEAKIIAX ’ https://m.edsoo.ru/ff0d4790
o5 TomnuBo (HeQTh, yroyib U MeTaH). 3arpsi3HEHNE 29.11 bu6muoreka [JOK
BO3/yXa, CIIOCOOBI €r0 MPeIOTBPAILICHHUS ' https://m.edsoo.ru/ff0d4c4a
26 [Mpaktrdeckas padota Ne 3 mo reme «Ilomydenne u 05.12 bu6muoreka [JOK
coOMpaHue KMCI0POa, U3yUEHHE €r0 CBONCTBY ' https://m.edsoo.ru/ff0d4ae2
27 Bomopoa — 3neMeHT 1 IpocToe BEIIECTBO. 06.12 bub6mmoreka [IOK
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Haxoxnenue B npupone

https://m.edsoo.ru/ff0d4dd0

08 du3nyecKue 1 XMMUYECKHE CBOKMCTBA BOIOPOA. 12,12 bu6nmorexa [IOK
[TpumeHeHne BogOpOaa : https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 [ToHsITHE O KHUCIOTAX U COMSIX 13.12 https://m.eds00.ru/ff0d50d2
bu6nmoreka [IOK
30 Cnioco0bI TToTy4eHust BOAOPO1a B 1a00paTopuun 19.12 hitps://m.edsoo.ru/ff0d4ddo
31 [Tpaktuueckas padora Ne 4 mo teme «Ilonyuenue u 20.12 bubmuorexa [IOK
coOMpaHue BOAOPO/Ia, M3YYEHHE €r0 CBOMCTBY : https://m.edsoo.ru/ff0d4f42
. N bubmuoreka [{OK
32 MornspHbliii 00BEM ra3oB. 3akoH ABOraapo 27.12 hitps://m.edsoo.ru/ffod542e
38| o ero msecrony xomeetsy newEoTsa n 2012 | bubmiorexa LK
, y y Betit ' https://m.edsoo.ru/ff0d55a0
00BEMY
34 Boruncnenus 006EM0B F330B6H('). YPaBHEHHIO } 0oL Bubnmorexa [IOK
peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIICHUN . httos://m.edsoo.ru/ffod5708
ra3oB
. Bbu6motreka [JOK
35 duznueckrue 1 XUMHYECKHE CBOMCTBA BOJIbI 12.01 https:/m.edso0.ru/ff0d587a
. bubnuoreka [JOK
36 CocraB ocHoBanuii. [TonsTre 00 HHIUKATOpax 17.01 hitps://m.eds00.ru/ff0d59e2
37 | modbcmotaste sacTaop. Mactomsm nons 19.01 bubmmorexa LIOK
t P Pl A ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
IT °5
3 | ipurorosnente pacraopon o onpescréoii 201~ BubmorexaLIOK
N N . ' https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JICH pacCTBOPEHHOTO BEIIECTBA
39 KonTponbhas padbota Ne2 o teme «Kucnopo. 26.01 bu6muoreka [JOK
Bonopon. Boma» ' https://m.edsoo.ru/ff0d6342
. bubanoreka [JOK
40 Okcupl: cocTaB, KaccuuKaIys, HOMEHKIATypa 31.01 hitps://m.eds00.ru/ff0d664e
41 [TosrydyeHnue U XMMHUYECKHE CBOMCTBA KUCIOTHBIX, 02.02 bu6mmoreka [IOK
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OCHOBHBIX 1 aM()OTEPHBIX OKCUIOB

https://m.edsoo.ru/ff0d664e

42 OcHoBaHUsI: COCTaB, Kilaccupukanus, 07.02 bu6nmorexa [IOK
HOMCHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
. . bubnuorexa [{OK
43 [TomyyeHue u XUMHUUYECKHE CBOMCTBA OCHOBAHUIA 09.02 hitps://m.edsoo.ru/ffod67ca
. bu6nmoreka [IOK
44 Kucnotsr: coctas, ki1accudukays, HOMEHKIIATypa 14.02 hitps:/m.eds00.ru/ff0dfee2
. bu6nmoreka [IOK
45 [TosnydyeHnne n XxuMu4eCKre CBONCTBA KUCIOT 16.02 hitps://m.edsoo.ru/ffodfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI 21.02 bubnnorexa [JOK
HOJTyYEHHsI, XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
47 ilzzifﬂ;;gﬁizﬂifgiif Qai- rl[): Te?\f[{: jOCHOBHLIe 28.02 bubmorexa LOK
P A o ' https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYCCKUX COCIMHECHUI
48 ['eneTndeckas cBsA3b MEXAY KlaccaMu 01.03 Bbu6motreka [JOK
HEOPraHUYECKUX COCITUHCHUI ' https://m.edsoo.ru/00ad9a50
49 0606 . 06.03 bubnunoreka LIOK
ODIICHHE H CHCTEMATHIATHA SHAHIM ’ https://m.edsoo.ru/00ad9cb2
50 KonTpomasHas padota Ne3 o teme "OcHOBHbIE 13.03 bubnmnoreka HOK
KJIACChl HEOPTaHUYECKUX COCTMHCHUI" ' https://m.edsoo.ru/00ad9ela
o | Lo e e gy BiSaona K
’ 124 g ' https://m.edsoo.ru/00ad9ffa
HIIEMEHTOB
59 [lepuoauueckuii 3akoH u [lepuonnueckas cucrema 20.03 bubmmnoreka HOK
xuMHu4eckux 3memenToB J[. . Menzaeneea ' https://m.edsoo.ru/00ada52c
bubmnoreka IIOK
53 | IlepHozpl, rpymmbi, MOpymIBI 22.03 https://m.edsoo.ru/00ada52c
but6mmorexa [IOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTormbt 03.04 https://m.eds00.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHToB Ileproanueckoii cucremsr 1. 1. 05.04 bubmorexa LOK

MenneneeBa

https://m.edso0.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHUYCCKOI'o 3JICMCHTA I10 €10

bubnmoreka [IOK

56 1r\l/})nomeﬂmo B [lepuoanueckoii cucreme /1. U. 1 10.04 https://m.edsoo.ru/00adag24
eHJieneeBa
- 3Ha‘;€HI/Ie Hipncl)c):[nrzfcll/clml“\z 3aKOHa IIJISI_ pa3]§HTHUﬂ . 104 BuGmuotexa LIOK
Hayku u pakTuku. J{. 1. MenaeneeB — yu€HbIi, . httos://m.edsoo.ru/00adag6e
MeJIaror ¥ rpakIaHuH
5g DJIEKTPOOTPULIATEILHOCTh ATOMOB XUMHYECKUX 1 17.04 bubmuorexa [JOK
DJICMEHTOB ' https://m.edsoo.ru/00adaab8
bubnmoreka [IOK
59 Honnas xumuyeckas CBS3b 1 19.04 https://m.edsoo.ru/00adac34
bubmuoreka [{OK
60 KoBanenTHast mosisipHasi XUMUYECKask CBSI3b 1 24.04 hitps://m.eds00.ru/00adaab8
bubnunoreka LIOK
61 KoBasieHTHast HeTToIsApHAs: XUMHAYECKasl CBSI3b 1 26.04 hitps://m.edsoo.ru/00adaab9
62 HroroBast KOHTpoOJIbHAs paboTa 1 03.05
bubnunoreka LIOK
63 CrerneHb OKHCIICHUS 1 04.05 hitps://m.edsoo.ru/00adae28
bubnunoreka LIOK
64 OKHCIIMTEN U BOCCTAHOBUTEIIN 1 08.05 hitps://m.eds0o.ru/00adb076
bubmnoreka IIOK
65 OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 15.05 hitps://m.edso0.ru/00adb076
66 KonTponabnas padota Ned o reme «CtpoeHue 1 17.05 bubmmnoreka HOK
aToMa. XUMHUYeCKasl CBSI3b» ' https://m.edsoo.ru/00adb486
67 CocTaBiieHHE OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX 1 29 05 bubmunoreka IIOK
peakuit ' https://m.edsoo.ru/00adb33c
68 O06o01IeHre ¥ cucTeMaTH3alrs 3HAHUH 110 BCEMY 1 24.05 bubmnoreka IIOK
Kypcy ' https://m.edsoo.ru/00ad9ch2
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9 KUIIACC

KoaunuecTBO 4acos

DJIeKTpPOHHbIe HU(POBHIE

Ne Tema ypoxka Kourpou | Ipaxrn Hara o0pa3oBaTe/bHbIC
n/n Bcero HbIe YyecKHe H3y4eHHs
pecypcbl
padorbl | padoThI
1 [Tepuonnueckuii 3axoH. [lepuoauueckas cuctema 1 0 0 04.09 bu6nmmoreka [IOK
xuMHu4eckux 3nemenToB . . Menzaeneea ' https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 1 0 0 05.09 bubmuorexa [JOK
XUMHYECKHX SJIEMEHTOB IEPBBIX TPEX MIEPHOIOB : https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX 1 0 0 11.09 bubnnorexa [JOK
BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Buasl xuMu4eckon CBA3U U THIEI 1 0 0 12.09 bu6nmorexa LIOK
KPUCTAJLTHYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
5 BxomHast KOoHTpoNBHAS paboTa. 1 1 0 18.09
6 Knaccudukanust XAMHUYECKUX PEaKIIuid Mo 1 0 0 19.09 bu6nmorexa LIOK
Pas3IMYHBIM [IPH3HAKAM ' https://m.edsoo.ru/00adbcb0
7 [TonsiTHe 0 CKOPOCTU XMMHUYECKOM peaKuu. 1 0 0 25.09 bubanorexa [JOK
[ToHsITHE O TOMOTEHHBIX U T€TEPOTSHHBIX PEAKITHSIX ' https://m.edsoo.ru/00adbe9a
IT . D
8 B IONI® K3 CKOPOGTS KAMICORO peaKLum 1 1 0 0 | 26.09 bubmorexa LIOK
' https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
bubmnoreka IIOK
9 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMU 1 0 0 02.10 hitps://m.edsoo.ru/00adcade
10 Teopus 2JIEKTPOIUTUUECKON TUCCOLIUALIAH. 1 0 0 03.10 bu6nmorexa LIOK
CunbHble U craOble 3JIEKTPOIUTHI ' https://m.edsoo.ru/00adcd68
. bubmmoteka IIOK
11 Wonnble ypaBHEHUS peakiuil 1 0 0 09.10 hitps://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHUH B
12 CBETE MPEJCTABICHUN 00 IEKTPOIIUTHYECKOM 1 0 0 10.10 bubmorexa TTOK
' https://m.edsoo.ru/00add5d8
JTUCCOTTHAIIAN
13 XHUMHYECKHE CBOMCTBA COJICH B CBETE 1 0 0 16.10 bubmuoreka [IOK
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MIPEACTABICHHUH 00 3JIEKTPOIMTHICCKOM
JCCOIMALINN

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

14 [Tousarue o runponuse coneit 17.10 ll‘?':/tlg ;H//I/(r);?éz OL(I)?LIEOO addoda
15 O0001eHne ¥ cucTeMaTh3alus 3HaHUH 23.10 ll‘?':/tlg ;H//I/(r);?éz OL(I)?LIEOO addd12
16 [Ipaktuueckas pabora Ne 1. «Pemenue 2510 Bu6muoteka [JOK
IKCIIEPUMEHTAIBHBIX 337134 ' https://m.edsoo.ru/00addbfa
]
17 ffaoﬁzgggggzifqaiiiJ;ﬁ:gsule;\fm. XuMHYECKue 30.10 bubmorexa LOK
https://m.edsoo.ru/00addecO
pEaKIMU B pacTBOPAX»
18 OO1ast XxapaKTepUCTUKA FAJIOTCHOB. X UMHUECKHUE 0711 bu6mmoteka [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa ' https://m.edsoo.ru/00addfe2
19 XJIOUpOBonopon. ConsiHast KUCI0Ta, XUMUYECKHE 13.11 bubmmoreka [JOK
CBOMCTBA, MOJy4YCHUE, IPUMCHCHHE https://m.edsoo.ru/00ade104
20 [TpakTrueckas pabota Ne 2 mo Teme «ITonyuenue 14.11 bubanorexa [JOK
COJISIHOW KUCIIOTBI, H3y4eHHE ¢€ CBOHCTBY ' https://m.edsoo.ru/00ade348
21 BLI‘H/ICJ'\I’GHI/ISI 10 YPaBHEHUSM XUMHUYCCKHX 2011 bu6mmoteka [JOK
pEaKIIMii, €CIIM OJINH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO11as xapakTepucTHKa 3J1eMeHTOB VIA-rpymnsl 21.11 E;IS;H//I/%TZI&? 5?500 ade64a
23| copm ek cosmmennti  npupore. Xveciate. 2741 | bubmoresa LIOK
CBOVICTBa Cephl https://m.edsoo.ru/00ade64a
24 CepoBoniopo/1, cTpoeHue, Gpu3nvecKue u 28.11 bubnnorexa [JOK
XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
o5 Oxcunsl cepbl. CepHasi KHCIIOTa, GUBNYECKUE U 04.12 bubnnoreka [JOK
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MPOMBINIJICHHOTO CI0c00a MOTy4YeHHs CepHOI 05.12 bubnmnorexa [JOK

KHCJIOTHl. XUMHYECKOE 3ar PASHCHUC 0pr>1<aromel71
Cpcabl COCAMHCHUSAMU CCPLL

https://m.edsoo.ru/00adec8a
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Brrancinenune MaccoBoi A0JIM BbIXOJia ITPpOAYKTa

bu6nmoreka [IOK

27 peakiuu 11.12 https://m.edsoo.ru/00adec8a
A- .
18| Asor. pacnpocrpaerne » npnpose, duintaecKne 101 | Bubmorexa IOK
’ N ’ ' https://m.edsoo.ru/00adeeat
XHUMHYECKHE CBOMCTBA
29 AMMUak, ero pu3nvecKre 1 XUMHUIECKHE CBOMCTBA, 18.12 bubnunoreka LIOK
MOJyYCHHE U IPUMEHCHHE : https://m.edsoo.ru/00adf004
30 [Tpaktrueckas padora Ne 3 mo reme «Ilomydenue 1912 bubmuorexa [IOK
aMMHUaKa, U3y4eHUE ero CBOMCTB ' https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTA, €€ pU3nYecKre U XUMUYECKHE 25,12 bubnnorexa [JOK
CBOHCTBa ' https://m.edsoo.ru/00adf306
Hcnonb30BaHMe HUTPATOB M COJICH aMMOHWSI B
Ka4eCTBE MUHEPAIBHBIX yIOOpeHUH. XUMHUECKOE bubmmoreka [JOK
32 o 26.12 )
3arpsi3HEHNE OKPYIKAOIICH CPeibl COSTUHEHUSIMHU https://m.edsoo.ru/00adf518
asora
3 etors. o ke caoiors oo01 | Bubmorera LIOK
’ ’ ' https://m.edsoo.ru/00adf68a
HOJTy4eHHE
"
U mepamm yabGpomit Sarpronere 1501 | brdmorera LIOK
. ' https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
35 Yrunepon, paclpoCTpaHEHHE B IPUPOJIE, 16.01 bubmuoteka [IOK
(du3nyeckre 1 XUMUYECKHE CBOICTBA ' https://m.edsoo.ru/00adfd9c
OKCE/II[I)I yTieposaa, uX Gu3ndecKue 1 XUMHUICCKHE Bubsmorexa LIOK
36 CBOICTBa. DKONOrHYECKHEe MPOOIEMBI, CBSI3aHHBIE C 22.01 .
https://m.edsoo.ru/00adfebe
okcuzaom yriepoaa (1V)
N bubmmoteka IIOK
37 VYronbHas KucnoTa u e€ conu 23.01 hitps://m.eds00.ru/00ae006¢
B yirexmonoro rasa Knveorsemon peain 2001 | Bubmiorexa IOK
" https://m.edsoo.ru/00ae027e
KapOOHaT-MOH
39 [TepBoHavanbHBIC TOHATHS 00 OPTaHUIECKUX 30.01 bubnuoteka [IOK
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BCIICCTBAX KaK O COCIUHCHUAX YyIrijiepoaa

https://m.edsoo.ru/00ae054¢e

bu6nmorexa [IOK

40 KpeMmuuii u ero coemuHeHHS 05.02 hitps://m.eds00.ru/00ae080a
5| omenepmen i st o v Barelinne oop | BumorexaLIOK
' https://m.edsoo.ru/00ae0bf2
HEMETAJLIbl U UX COCAMHCHUS
42 Kontponbnas padora Ne3 o Teme «Bakneiimme 12.02 bubmuorexa [IOK
HEMETAIUIBL U UX COEIUHEHUS : https://m.edsoo.ru/00ae0el8
OO0m1as xapakTepucTUKa XUMUYECKHUX DJIEMEHTOB
— MeTaJlIoB. MeTtainueckas CBsI3b U bubnuorexa [IOK
43 N 13.02 .
METaUInYeCKas KpUCTa/UINYeCKast pEIIéTKa. https://m.edsoo.ru/00ae103e
Du3nYeCKUe CBOKMCTBA METAIIOB
44 XHUMHUYECKHE CBOMCTBA METAJIIOB. 19.02 bu6nmorexa LIOK
DNEeKTPOXUMHUYCCKHUI Psijl HATPSDKCHUH METAIIIOB ' https://m.edsoo.ru/00ae1156
OO61mue criocoObl OTy4YeHUsT MeTauIoB. CIUIaBBL
Brraucnenus o ypaBHEHUSIM XUMHUYECKUAX bubmmoreka [JOK
45 . 20.02 .
PEaKIHiA, €CIIM OJJMH U3 PEarcHTOB COICPIKUT https://m.edsoo.ru/00ae1156
IPUMECH
bubmnoreka IIOK
46 [TonsiTHE O KOPPO3UU METAILIIOB 26.02 hitps://m.eds00.ru/00ae1278
bubmnoreka IIOK
47 [Henotrere MeTanb: 27.02 https://m.eds00.ru/00ae14b2
bu6nmorexa LIOK
48 OKcuabl ¥ THIPOKCUIBI HATPUS U KaJUs 04.03 hitps://m.eds00.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIIIBI — KB U 05.03 bubmuoreka [IOK
MarHui ' https://m.edsoo.ru/00ae15e8
. bubmmoteka IIOK
50 Baxxneiimne coenuHEHNS KATBIHI 11.03 hitps:/m.eds00.ru/00ae15e8
. https://resh.edu.ru/subject/les
51 O0001eHne 1 cucTeMaTh3alnsa 3HaHUH 12.03 son/3124/main/
b K
52 JK€ctkocTh BOABI M CIOCOOBI €€ yCTpaHeHHS 18.03 nomorexa LIO

https://m.edso0.ru/00ae1886
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53 [TpakTrueckas padora Ne 6 mo Teme "KéctkocTh 1 0 1 10.03 bubmuorexa [JOK

BOJIbI U METOJIbI €€ yCTpaHeHHs " ' https://m.edsoo.ru/00aelae8
. bu6nmorexa [IOK

54 AMOMUHKH 1 0 0 01.04 https:/m.edso0.ru/00aelc64

55 AmdoTepHbIe CBOMCTBA OKCHAA U THIPOKCHIA 1 0 0 02.04 ll‘?':/tlg ;H//I/(r);?éz oL(I)OrLIEOO aelc64

bubnunoreka LIOK

56 HKemeso 1 0 0 08.04 https://m.eds00.ru/00ae1d86
Oxcupl, rTuapoKcu bl u conn kenesa (1) u skenesa bu6nmoreka [IOK

57 (1 1 0 0 09.04 https://m.edsoo.ru/00ae35e6

. https://resh.edu.ru/subject/les

58 O0001IeHNEe U CUCTEMATH3aIUs 3HAHUI 1 0 0 15.04 son/1605/main/

59 iﬁﬁoﬂijﬁﬁ?ﬁfﬁﬁfmﬁ o owe Baxcclic 1 0 1 | 16.04 bubmmorexa [IOK
METAITB H HX COCTHHEHTS https://m.edsoo.ru/00ae3de8
Brruunciienus o ypaBHEHUSIM XUMUYECKUX

60 peaKIui, €CJIu OJIMH U3 PEareHTOB JIaH B H30BITKE 1 0 0 2204 bubnunoreka LIOK
WK COIACPIKHUT IPUMECH. BBIUUCIIEHHIS MACCOBOA ' https://m.edsoo.ru/00ae1750
JIOJTU BBIXOJIA TMPOJTyKTa PEAKIHH

. https://resh.edu.ru/subject/les

61 O000I11IeHNE U CHCTEMATU3aLU 3HAHUIN 1 0 0 23.04 son/2067/main/

62 KonTpomasnas padota Ne4 o reme «Baxkneiiniue 1 1 0 2704
METAUIBI M UX COECIMHEHNS

63 O0001IeHNE U CUCTEMATH3AUS 3HAHUMN 1 0 0 06.05 https://m.edsoo.ru/00adb33c

64 HToroBast KOHTposibHas paboTta 1 1 0 07.05

65 BemecTBa 1 Matepualibl B TOBCETHEBHOM )KU3HU 1 0 0 13.05 bubmnoreka IIOK
YeIoBeKa ' https://m.edsoo.ru/00ae3f50

b K

66 XUMHYECKOE 3arps3HEHIE OKPYKAFOIICH CpeIbl 1 0 0 14.05 h:tlggl;l;;:zléz OL(I)(?U /00ae4270

67 Posib XuMHUM B peIIeHNH SKOJIOTHYECKUX MTPoOIeM 1 0 0 20.05 E{tlg;l;(;:zléi OLCI)(?IIJ(/Oan 4270

68 O06o001IeHne U CUCTEMAaTU3aIMS 3HAHUI 1 0 0 21.05 bubmuoreka [JOK
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YYEBHO-METOMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

» Xumus, 8 kmacc/ I'abpuensa O.C., OctpoymoB WM.I'., CnamkoB C.A., AKumoHEpHOE
obmiectBo «M3narensctBo «lIpocBemenue»
* Xumusa, 9 xmacc/ IN'abpuensa O.C., OctpoymoB W.I'., CrnagkoB C.A., AxumoHepHOe
obmiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1) Meroauveckue peKOMEHIAUUK Ui yuuTens K ydeOnuky "Xwumus - 8 wi" O. C.
l'abpuensna, U. I'. Octpoymosa, C. A. Cnankosa.

2) I'aopuensia O. C. Xumus : 8—9-¢ kiaccel : 0a30BbIid YPOBEHb : METONYECKOE TOCOOUE K
yueonukam O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cnankosa / O. C. T'abpuensia, C. A.
CnankoB. — Mockaa : [Ipocsenienue, 2022. — 80 c.

3) T'opkoBenko M.FO. Xwumwusa. 8 kmacc: moypounbie paspabotku k yuebnuky O.C.
I'abpuensna, JIC. I'yzes, I'.E. Pyn3uruca.

4) TopkoBenko M.IO. Xwumusa. 9 kiacc: moypodnbie paspabotku k yuebnuky O.C.
I"abpuensna, JIC. I'yzes, I'.E. Pyn3uruca.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://content.edsoo.ru/lab/
https://edsoo.ru/metodicheskie videouroki/
https://edsoo.ru/mr-himiya/
https://resh.edu.ru/subject/29/
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