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HOACHUTEJIbHAA 3AIIMCKA

[IporpammMa 1O XMMHUHM Ha YPOBHE OCHOBHOIO 0OIero o0pa3oBaHuUs
COCTaBJICHa HAa OCHOBE TpPEOOBAaHMH K pe3yJbTaraM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOT'O O0TIIET0 00pa30BaHMUsl, TPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (enepaabHONl padoueld MpOTrpaMMbl
BOCIIUTAHUS U C y4ETOM KOHIICTILIUU IPENoaBaHus yaeOHOTO npeamera « XUMHU»
B 00OpazoBarenbHbIX opranuzanusix Poccuiickoit deneparym.

[IporpamMmma nmo xuMuu JAET MPEACTABICHUE O LENsAX, OOLIeld cTpaTeruu
oOydyeHusl, BOCIHUTAaHUS W PAa3BUTUS OOYYAIOMIMXCS CPEACTBAMHU Y4E€OHOTO
npenMera,  YCTaHaBIMBAaeT  O0s3aTelbHOE  MPEAMETHOE  COJEp KaHue,
IIPEAyCMaTpUBAaET PACIpEEICHUE €ro MO KiIaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM M TeMaM MpOrpaMMbl MO XHMHUH, ONPENENSET KOJIMYECTBEHHBIE H
KauE€CTBCHHbBIE XapaKTEPUCTUKHU COJZIEpKaHU, PEKOMEHTYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YUYEHUS XUMHUU C YYETOM  MEXKIPEIAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM Y4e€OHOro THpolecca, BO3PACTHBIX
0COOEHHOCTEW OOydJaromuMxcsi, OMNPEAeNIsAeT BO3MOXKHOCTU MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHMsS OCHOBHOW 0Opa3oBaTeabHOMU
MporpaMMbl Ha YpOBHE OCHOBHOT'O O0IIET0 00pa30oBaHusl, a TaKkKe TPeOOBaHUH K
pe3yibTaraM 00y4YeHUsl XMMHUU Ha YPOBHE LIeNed U3y4eHHs IpeIMeTa 1 OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIbHON JESATENILHOCTA OOYYaroIIerocsi Mo OCBOEHUIO
y4e0HOTO COJAEepIKaHusI.

3HaHWEe XUMUHU CIY>KUT OCHOBOM JUIsi (POPMHUPOBAHHSI MHUPOBO33PEHUS
00ydJaromnierocs, €ro MpeicTaBiICHU O MaTepUAbHOM €IUHCTBE MHUPA, BAKHYIO
poib UrparT GopMHUpYyEMble XMMHUEH MPEACTaBICHUS O B3aUMOIPEBPAILICHUIX
SHEPruu U 00 HBOJIIOIMM BEHIECTB B MPHUPOJE, O MyTAX PELICHUs TI00aIbHBIX
MpoOJIeM yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUCCKOM,
MUIIEBON U SKOJIOTUYECKOM 0€3011acCHOCTH, MPOoOJIEM 3/IpaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH ISl CaMOpa3BUTUSA U
dbopMupOBaHUS KyIbTYPHI JMYHOCTH, €€ 001IeH 1 (PYyHKIIMOHATLHOU TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUECKUX CTIOCOOHOCTEM
0oOydJaronmxcsi, HaBBIKOB WX CAMOCTOSTEILHOW y4yeOHOW JesITeIhbHOCTH,
AKCTICPUMEHTAILHBIX M HCCIEA0BaTEIbCKUX YMEHHUH, HE0OXOIMMBIX KaK B
MOBCETHEBHOM XKU3HH, TaK U B MPO(PEeCCUOHATILHON eI TENLHOCTH;

3HAKOMHUT CO CHEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
LEIOCTHOTO B3IJIs1/1a HA €IMHCTBO MPHUPOIbI U YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
9TaroM B (JOPMHUPOBAHHUH €CTECTBEHHO--HAYIHOW TPaMOTHOCTH OOYJarOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
-HAy4YHBIM 3HAHUAM, K IPUPO/IE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
oOpa3zoBaHue 00y4JarOIIXCS.

JlanHple HampaBjieHUs B OOYYEHHMHM XMMHUW OOECTIEYMBAIOTCS CHEU(PUKO
coZiepkaHus  ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISIETCS  TEIaroTHYeCcKu
alanTUPOBAHHBIM OTPpaXKEHUEM 0a30BOM HAYKM XMMUU HA OTIPEACIIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHusi OpPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHUMHUHU, OCHOB
HEOPTaHUYECKOM XMMHUU M HEKOTOPHIX OTACNbHBIX 3HAYUMBIX TMOHSATUN
OPraHUYECKOU XUMUHU.

CtpykTypa cojiep>KaHus IpOoTpamMMbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOTO Mmoaxoja K €€ nzydeHuro. CoJiep:KaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHSTUI O XUMHUYECKOM DJIEMEHTE 1 BEIISCTBE M CUCTEMBI IIOHITUI O XUMHUECKOM
peakiuu. O0€ 3T CUCTEMBbl CTPYKTYPHO OpPraHW30BaHbl 10 TPUHIUITY
MOCJIEIOBATENBHOTO PA3BUTHS 3HAHU HA OCHOBE TEOPETUUYECKUX ITPECTABICHUIN
pa3HOTO YPOBHS:

— a@TOMHO-MOJIEKYJIIPHOTO YYE€HHUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— YY€HHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3U;

— TMPEACTaBIICHUH 00 DIEKTPOJIUTHUUECKOW JUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUST PACCMATPUBAIOTCS HAa OCHOBE OAMIUPUYECKU
MOJTYYEHHBIX U1 OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIE0BATEIHLHO OT OJTHOTO
YPOBHA K JAPYroMy, BBINOJHISA (PYHKIMM OOBSICHEHHS W MPOTHO3UPOBAHUA
CBOICTB, CTPOEHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTyYEHUS
M3y4aeMbIX BEIICCTB.

OcBoeHue mnporpaMMmbl 1O XHUMHUU CIIOCOOCTBYET (DOpMUPOBAHUIO
MPECTABICHUSI 0 XUMUYECKOW COCTABIIAIONIEH HAYYHON KAPTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOT'O OTHOIICHHS K HAyYHOMY 3HaHUIO U
METOJaM TIO3HaHUsI B Hayke. M3ydeHue XuMHUM TPOUCXOIUT C TMPHUBIICYECHUEM
3HAHUM W3 paHEee HW3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXKarolumi MUp,
«buonorus. 5—7 kimacce» n «duzuka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUU TPOUCXOAUT (GOPMUPOBAHUE 3HAHUUA OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3agadya y4eOHOro mpeamera COCTOUT B (OPMHUPOBAHUU CUCTEMbI XUMHYECKHUX
3HAHUN — BaXHEHTMX (DaKTOB, OHSATUIN, 3aKOHOB U TEOPETUUECKHUX MOJIOKECHUM,
JOCTYIHBIX 000OIIEHNH MHUPOBO33PEHYECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHUM K HAayYHBIM METOJaM I[O3HAHUS TPU H3YYCHHU BELIECTB H
XUMUYECKUX Peaklui, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHMH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIEI0BATENbCKOMN
NEesITeTbHOCTH, OCBOEHMU MpaBUi 0Oe30MacHOro oOpalleHHus C BEIIECTBAMH B
IIOBCETHEBHOM KU3HHU.

[Ipn n3yyeHun XMMUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE
3HaueHHe MPUOOpeNr TaKue LeNH, KakK:

— (opMHpoOBaHHE MHTEJIEKTYaIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHNIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY IMPUHSATUIO PEIICHU,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOE MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOSITEIbHOM IMO3HABaTEIbHON AESITETbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0OecIieueHune yCIIOBHM, CIIOCOOCTBYIOIHX IPHUOOPETCHUIO 00 yJIarOIIMHU CST
OMbITa PAa3HOOOpPa3HOUN AEATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMN), MMEIOUIMX YHUBEpCAIbHOE 3HAUYCHUE IJIs
Pa3IMYHbBIX BUJOB JESITEIbHOCTH;

— (¢dopmupoBanue o0miel (QYHKIMOHATLHOW U €CTeCTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHCJIE YMEHHH OOBICHATH M OIICHUBATh SIBJICHUS
OKpPYKAIOIIETO MHUpPA, UCIOJIb3Yys 3HAHUS W OIBIT, MOJYYEHHBIE MPHU HU3YYCHHUU
XUMUHM, TPUMEHATh MX IPU PEIICHWH NpoOJeM B MOBCEIHEBHOW >KU3HU H
TPYILOBOM JAEATENbHOCTH;

— (QopmupoBaHue y 0Oy4aloUMXCs TyYMaHUCTHYECKUX OTHOIICHUMH,
NOHUMAHUSl [EHHOCTH XUMHYECKHX 3HAHWUU Uil BBIPAOOTKH HKOJIOTHUECKH
LEJIeCO00Pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATENHHOCTH B LEISIX
COXPAaHEHHUsI CBOETr0 30POBbs U OKPYKAIOLIEH IPUPOJHOU CPEBL;

— pa3BUTHE MOTHUBALIMA K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUI0O HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdUIs U HAMPaBIEHHOCTH JalbHEHUIIETO
00y4eHus.

OO6miee yuCIO YacoB, OTBEAEHHBIX MJII HM3YUYCHHUS XUMHUH Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B He/lelnmo), B 9 kimacce — 68 gacoB (2 yaca B HEJEINIO).



COAEP>KAHUE OBbYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHE MOHATUSA

IIpenmer xumuu. Ponb XUMUK B KU3HH YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena um BemecTBa. PU3NUECKUE CBOMCTBA BEUIECTB. ArpErarHoe COCTOSHHUE
BemiecTB. [loHATHEe 0 MeTOoAaxX MO3HAHUS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
Cnoco0bI pa3iesieHus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U cl0KHBIE BelIeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuueckas Gopmyrna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KomuuectBo BemectBa. Mosb. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M YHCJAa CTPYKTYpHBIX €IMHMII BemiectBa. Pacuérel mo Qopmymnam
XUMUYECKUX COECTUHEHUI.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAsd PEAKIMS U €€ MPU3HAKHU.
3aK0oH COXpaHEHHs MacChl BelecTB. XuMU4eckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEaKIuil (COeMUHEHUS, PA3JI0KEHHS, 3aMEIICHNsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, IpaBMWIaMy pabOThI B TaOOpaTopuu 1
npuéMaMu oOpareHus ¢ J1adopaTopHBIM 000PYA0BAaHUEM, H3YICHUE M OTIMCAHNE
(GU3NYECKMX CBOWCTB 00pa3sloB HEOPTaHWYECKHWX BEIIECTB, HAOJIOICHHUC
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJIbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aUMO/ICCTBUE MeJla C KUCJIOTOM) SABJICHU, HAOIIO/IEHHE U
ONUCAHUE TMPU3HAKOB MPOTEKAHMUS XUMUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICCTBUE CEPHON KUCJIOTHI C XJIOPUIAO0M Oapus, pa3ioKeHHe THAPOKCHA
menu (1) mpu HarpeBanuu, B3auMoICHCTBHE eje3a ¢ pacTBopoM cosm meaw (11),
U3y4eHHe CTIOCOOO0B pa3JeieHus] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHHUE,
BBITIApUBAHUE, JUCTUUIIIHUS, XpoMaToTrpadus, mpoBeIeHne OYUCTKY TOBAPEHHOM
CONMM, HAOJIOJICHWE W  ONMCaHWE PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAaCChl, CO3J/[aHUE MOJENeH MOJIEKYJ
(IIapOCTEPKHEBBIX).

BaxuHeiime npeacTaBuTe M HEOPraHUYEeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U POCTOE
BelecTBo. HaxoxmeHnue kuciopoaa B TpHUpone, (PU3MUECKUE W XUMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kuciopoga. CrnocoOswl



NOJIyYEHUsI KHUCJIOpOJa B JabopaTopuu M HOpOMbIIUIEHHOCTH. Kpyrosoport
Kucjopoza B npupoje. O30H — aioTponHas MoAuUKaIMI KUCIOPOaa.

TennoBoit 3pQekT XUMUYECKON peaklnu, TEPMOXUMHUYECKUE ypaBHEHMUS,
DK30- W DHIAOTEPMHUUYECKUE peaKUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, YCUJIEHHE MApHUKOBOTO 3 deKTa, pa3pyuieHue 030HOBOTO CJIOS .

Bomopon — snemeHT M mpocToe BewmecTBo. HaxoxaeHue Bomopona B
npupone, (uznueckue W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxydyeHus. Kucyiotel u comu.

MounsipHblil 00bEM ra3oB. Pacuérel N0 XUMUYECKUM YpaBHEHHSIM.

dusnyeckue CBOMCTBA BoAbl. Boma kak pactBoputens. PacTBOpSL.
HacelieHHbIE M HEHACHILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBas 1015 BelmecTsa B pacTBope. XUMUUECKHE CBOKMCTBA BOJAbl. OCHOBAHMS.
Poiib pacTBOpOB B IpUpOJE U B )KU3HU Yes0BeKa. KpyroBopoT BOJBI B IPUPOLE.
3arpsi3HeHue NpupoAHbIX BoA. OXpaHa U OYHUCTKA IPUPOIHBIX BOJ.

Knaccuduxarms neoprannueckux coeaumHenuid. Oxcuapl. Knaccudukanums
OKCHUJIOB:  coJiecoOpazywomme (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHbIE) U
HecosieoOpazytoume. Homenkmarypa oxcupoB. Duznueckue M XUMUYECKHE
CBOMCTBA OKCHUIOB. [losrydeHne OKCHIOB.

OcnoBanusi. Krnaccudukanuss oCHOBaHMM: WIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. Du3nM4eCcKUEe M XMMHUYECKUE CBOKCTBA
ocHOBaHui. IloyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxamus kucinot. Homenknarypa kucioT. @uznudeckue u
XUMHUYECKHUE CBOWCTBA KUCJIOT. Psax akrtmBHoctu meraiwmioB H. H. bekerosa.
Ilonyyenue Kucor.

Coim. Homenknarypa coneil. @PU3n4ecKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue conei.

['eneTnueckas CBA3b MEXAY KJIacCaMU HEOPTraHUYECKUX COCTMHEHHM.

Xumuueckuit IKCnepumenm:

Ka4yeCTBEHHOE OIPEEIICHNE COAEPKaHUs KUCI0POJa B BO3/IyX€, MOJy4EHHUE,
coOupaHue, pacrno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOPOJA, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpaiieHus ropeHus (moskapa), O3HaAKOMJIGHHE C oOOpa3llaMu OKCHUIOB U
ONHMCaHUEe HX CBOWMCTB, MOJy4YeHHE, COOMpaHHE, PACTO3HABAHWE U U3YUYCHHE
CBOMCTB BoJgOpoaa (ropeHue), B3auMo/ieiicTBiue Bogopoaa ¢ okcumaom meau (11)
(BO3MOXHO HCIIOJh30BaHNE BHUIEOMATEPUAIOB), HAOMIOACHIE 00Pa3Il0B BEIICCTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pAaCTBOPEHHUS BEILECTB C
pPa3IM4HON pPacTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHOU
MacCOBOM JOJIEN PACTBOPEHHOIO BEUIECTBA, B3AUMOJCHCTBUE BOAbI C METAIIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPHATIOB),



UCCIIeIOBAaHNE OOpPa3loB HEOPTaHWMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOJII0/IeHNe U3MEHEHHSI OKpAacKHd MHIMKATOPOB B PACTBOPAX KUCJIOT U IIETIOYEH,
u3ydeHue B3aumojeicTBusa okcuaa meau (ll) ¢ pacTtBopoM cepHOIl KHUCIIOTHI,
KHCJIOT C METaJUlaMM, PEaKIU{d HEUTpaM3alnd, IOJYYEHHE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHUE OJHOrO METAUIA JPYTUM U3 PACTBOPA COJIM, PEUICHUE
DKCIICPUMEHTAIIHBIX 3a7a4d Mo TeMme «BaxkHeilme kiacchl HEOPTraHUYECKHUX
COCIIMHEHUI.

Iepuoanyecknit 3axkoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yreMenToB JI. U. MenaeseeBa. CrpoeHne aTtoMoB. XMMHYECKas CBA3b.
OKHCJIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUU

[lepBble MOMBITKH KIaCCUPUKAIMKU XUMUYECKUX dyieMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBbIE U IIEJIOYHO3EMENbHbIC METaILIbI,
raJIOr€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTbI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCUIBI
Y TUJIPOKCUJBI.

[lepuonnueckuii 3akoH. [leproanyeckas cucteMa XMuMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas W JUIMHHONEPUOJHAS  (OPMBI
Ilepuoanueckoyt cucteMbl XumMudeckux dieMeHToB [[. M. Menpaeneesa. Ilepuoabl
u rpynnbl. OU3UUECKHIT CMBICH MOPSJKOBOTO HOMEpPA, HOMEPOB MEpHOAa U
TPYIIIbI AJIEMEHTA.

Ctpoenune atromoB. CocTaB aTOMHBIX sijiep. M3oTonbl. Dnektponsl. CTpoeHue
JEKTPOHHBIX 000JI0OYeK aroMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnoguueckor cuctemsl . M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 €ro MoJIoKEeHUIo B Ilepuoanueckon cucreme /1. . Menneneesa.

3aKOHOMEpPHOCTA H3MEHEHUsI pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKNX U HEMETAIMYECKUX CBOMCTB IO TPYyIIIaM U TIEPUOIAM.

3Hauenue [lepuoanueckoro 3akoHa v [ lepnoauueckoit CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUs Hayku U mpaktuku. [[. M. MeHueneeB — y4€HbIU U
TpaXKJaHHH.

Xumuueckas CBs3b. KoBameHTHas (MOJIIpHAsT ¥ HETMOJSpHAs) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIHLHO--BOCCTAHOBUTEIILHBIE  PEAKIIUU.
[Tpouiecchl OKUCIEHHS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3ydeHHe OOpa3loB BEIICCTB METAUIOB M HEMETAVIOB, B3aWMOJICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJOT U IIEIOYEH, MPOBEIACHUE OIbBITOB,
WUTIOCTPUPYIOIIMX ~TNPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX  PEAKIIMI

(ropeHue, peakiuu pa3aioKeHHsI, COCTUHECHNUS ).
MesrcnpeomemHnule ceasu



Peammzanms MeXnpenMETHBIX CBSI3€M NMPU M3YYEHUM XMMHMM B 8 Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISIOIMIMXCA CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO61me ecTeCTBEHHO--HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIAPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIMI,
WU30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, MICKTPUUECKUN 3apsijl, BEIECTBO, TENO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEpEHUs, KOCMOC, IIJIaHEThI, 3BE€3/b1, CoHIIE.

buosorus: otocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpPaIbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOTIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMHYeCcKasi peaKus

[lepnoanueckuii 3akoH. [leproinueckas cucteMa XUMUYECKHUX JIEMEHTOB /.
N. Menpeneea. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX IMEPUOJNOB, KauMs, KaabUusi U HX
COCOUMHEHUI B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepmoamueckoint
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHre BemecTBa: BHIBI XMMHUYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIUETKU U
BHUJ1a XUMUYECKOU CBS3H.

Knaccuduxaiuss 1 HOMEHKIIaTypa HEOPTAHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K PpAa3jJU4YHBIM KJIaccaM HEOPTaHUYECKHUX
COEIMHEHUI, TEHETUYECKAsA CBSI3b HEOPTraHUYECKUX BEILECTB.

Krnaccudukaruss XaMu4ecKuX peakiuii o pa3IuyHbIM MPU3HAKaM (10 YUCITY
U COCTaBY Yy4YaCTBYIOUMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(ddekry, Mo
U3MEHEHHUIO CTEMEHEH OKUCIIEHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTaln3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIINH, TEPMOXUMUYECKHUE
YpaBHEHUS.

[lonsitue o ckopoctu xumuueckoi peakuuu. llonstue o0 oOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX U IeTepOTeHHBIX
peakuusax. I[louatue o karammse. [lonsTue o xumudeckom paBHoBecun. MakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIMH U IMOJIOKEHHE XUMHYECKOTO
pPaBHOBECHS.

OKHCIIUTENILHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENbHOU  peakumu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C HCIOJb30BAHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2nEKTPOIUTHUECKOHN TUCCOLUUALIMH. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KarnoHnsl, aHnoHsl. MexaHu3M JIHUCCOLMALMK BEIIECTB C Pa3jJMYHBIMU BHJIAMHU
XUMHUYECKOH CBsI3U. CTeneHnp auccounanui. CUIbHBIE U CJIA0BIE AIEKTPOIIUTHI.

Peakunu noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa,
NOJIHBIE W COKpAlllEHHbIE HOHHBIE ypaBHEHMsI peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nucconmanuu. KauecTBeHHbIE peakiuy Ha HOHBI. [IoHSITHE O THAPOII3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEETOK HEOPTAHMYECKUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JECUCTBUS PaA3IUYHBIX (DAaKTOPOB, HCCIEAOBAHUE DJIEKTPONPOBOJIHOCTH
pacTBOPOB BELIECTB, MPOILECCA IUCCOLMALUMA KHUCJOT, IIEIOYE U COJIeU
(BO3MOKHO  HKCIOJb30BAaHUE BUAECO MaTrepUaOB), TMPOBEJICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHue oOcaJKa, BbIJEICHUE Ta3a, OOpa3oBaHHWE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCJMUTEILHO-BOCCTAHOBUTEIIBHBIX — PEAKLIHN
(ropeHue, peakluy pa3JIoKEHHs, COeIMHEHUS ), PACIO3HABAaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIBI0 KAUYECTBEHHBIX PEAaKUMi HA HOHBI, PELICHHE
DKCIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTanbl 1 UX cOeITUHEHUS

OOmas xapakTepucTuka TaloreHOoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pusmyeckne CBOMCTBA MPOCTHIX
BEIIECTB — TaJloOreHoB. XHMHYECKHE CBOWCTBA Ha MPHUMEPE XJOpa
(B3aMMOJEUCTBUE C METAUIaMH, HEMETAJUlaMH, Ieno4yamu). XJIOPOBOJOPOJIL.
CoJiiHasi KUCIOTAa, XUMUYECKHE CBOMCTBA, MOJy4YEHUE, NpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeuime XJIOpuabl U UX
HaXOK/JIEHUE B MIPHUPO/IE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u U3NUEeCKUe CBONCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U CEPbl. AJNIOTPOIHBIE MOAUPHUKAIIMN KUCTIOPOIa
U cepbl. XUMHUUeckue cBoiicTBa cepbl. CepoBOaOPOI, CTpOeHUE, HU3NUEeCKue U
XUMUYECKHE CBOMCTBA. OKCUABI CEPhl KAK MPEACTABUTEIN KUCIOTHBIX OKCUIOB.
CepHast kucioTa, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (00IME Kak
NpeICTaBUTENsl Kilacca KUCIOT M creuupuueckue). XUMHUUECKHE peakiHH,
JeXallie B OCHOBE IMPOMBIIUICHHOTO CHoco0a MOJy4eHUs CEPHON KHUCIOTHI.
[Ipumenenue cepHoi KUCHAOThI. COJIM CEpHOM KUCIIOThI, KAYECTBEHHAsI PEAKIUS Ha



cynbdar-uon. HaxoxxneHue cepbl U e€ COCAMHEHUN B MpUpoje. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COENMHEHUSMH Cepbl (KUCIOTHBIE OK[IU,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHUS.

OO6mras xapaktepucTka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHH OKUCJIEHUSA. A30T, paCIpOCTPaHEHUE B MPUPOJIE,
duznueckue U XumMuIeckue cBoiictea. KpyroBopotazora B mpupojae. AMMHUAK, €ro
du3ryeckre U XMMUYECKHUE CBOMCTBA, MoJTydyeHre U npuMmeHneHune. Com aMMOHUS,
uXx (pu3MUYecKue 1 XUMHUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas: peakius Ha
MOHBl aMMOHUS. A30THas KHCJIOTa, €€ MOJydyeHUe, (PU3NYecKHe U XUMUYECKUE
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonp30BaHne HUTPATOB M COJICM aMMOHHUSI B KAayeCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOILEH Cpeibl COEAUHEHUSIMHU a30Ta
(KMCJIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbI M BOJN0EMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUecKkue U XMMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckrie 1 XUMHUIECKHUE CBOMCTBRA,
nosyuenue. Mcnonb3oBanue GocdaroB B KaUeCTBE MUHEPATIbLHBIX YI0OpEHUIA.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbIE  CTENEHU  OKHUCJEHUS.  YTJEepoJ,  aUIOTPOIHbIE
Moau(UKalMy, pPacupoOCTpaHEHHWE B MpUPOAE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosoport yraepoaa B npupoje. Okcuabl yriepoja, ux
busznueckue M XUMUYECKHE CBOWCTBA, JCHCTBUE Ha JKHUBbIE OPraHU3MBI,
NOJIyY€HHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumorte3a TI00aTbHOTO TMOTEIUICHUS KIMMAara, IMMApHUKOBBIN
s dekt. YronbHas KUCIOTa U €€ CoJIM, uX (PU3NYECKUE U XMMUYECKHE CBOMCTRA,
nojyueHue u npumeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIJICHHOCTH U CETbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHITHS 00 OPraHUYEC KUX BEIIECTBAX KaK O COCAUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TJMIIEPUH, YKCYCHAs! KHCJIOTA).
[IpupoHbIE HMCTOYHHUKU YIJI€BOJOPOJOB (Yyrojb, MNPUPOAHBIN Tra3, HePTh),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX POJiIb B OBITY M MPOMBIIIIEHHOCTH.
[lonsiTe 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX: KUpax, O€NKax, yrieBoJgax — U UX
poIM B OKM3HM 4YelloBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHNYECKUX COCITUHCHHM.

Kpemuuii, ero Qusnueckne M XUMHUYECKHE CBOWMCTBA, IMOJy4Ye€HHE U
npuMmeHnenre. CoeauHeHuss KpeMHus B mpupoie. OOmme mpencTtaBieHus 00
okcuae kpemuans (1V) n kxpemHneBou kuciote. CHIMKATBI, X HCIIOJIh30BaHNEC B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeHIlne CTpOUTENIbHbIE MaTepualibl: KepamMuKa,



CTEKJIO, IIEMEHT, O€eTOH, kene300eToH. [Ipobiiembr 6e30MacHOTO UCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3oB HEOPTAaHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KUCTIOTHI,
NpOBe/IeHNe KaueCTBEHHBIX PEAKIMil Ha XJIOPU-UOHBI U HAOJIOICHNE PU3HAKOB
UX TPOTEKAHUS, ONBITHI, OTpaXarolye (PU3NUYECKHUE U XUMHUYECKHE CBOMCTBA
TAJIOTEHOB U MX COEIUMHEHUI (BO3MOYKHO HCIIOJb30BaHHE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHHAMH (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEpUAOB), HaOMOAEHUE IIpoliecca OOYTJIMBaHUs caxapa MoJ AeHCTBUEM
KOHIICHTPUPOBAaHHOM CEPHOM  KHUCJIOThI, W3yYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEPHOM KUCIIOTHI, IPOBECHUE KaUu€CTBEHHOW PEaKlMu Ha CyJb(harT-
VMOH U Ha0IOJICHHE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMJIEHUE ¢ (PU3NUYECKUMU
cBoiicTBaMHu a3ota, ¢ocdopa M MX COENMHEHUH (BO3MOMKHO HCIOJIL30BAHUE
BUJI€OMATEpUaAoOB), 0Opa3uamMu a30THBIX U POCHOPHBIX YA0OPEHHI, OIyUEHHUE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
Ka4eCTBEHHBIX PEaKIUil HA MOH aMMOHUS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOIEHCTBUE KOHLIEHTPUPOBAHHOM a3 0THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO  HCIIOJIb30BAaHUE  BUACOMATEPUAIOB),  H3yYE€HUE  MOJeENeH
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aJCOPOIMM PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasa, NOJyuyeHUEe, COOMpaHue, paclio3HABaHUE U U3yUEHUE
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHNE KaueCTBEHHBIX PEaKIMid Ha KapOoHAT U
CUJIMKAaT-UOHbl M W3YyYEHHE NPU3HAKOB MX IMPOTEKAHHS, O3HAKOMIICHHE C
MPOAYKUMEN CWIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3aza4d 1o teme « BakHenime HeMeTaUIbl 1 UX COSIUHEHUSY .

MeTanibl M X COeTUHECHUS

OO6u1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAIIOB HA OCHOBaHUH
ux mnojoxeHuss B Ilepmoanueckod cucTemMe XuMHU4deckux saemeHToB [[. .
MenpeneeBa u ctpoenust aroMoB. CTpoeHue MeTauioB. Metauimueckas CBSI3b U
METAUIMYECKA  KPUCTAUIMYECKAsT  PEIIETKA.  DJIEKTPOXUMHYECKHA  psf
HanpspDKeHUH MeTauioB. Ousndeckue U XUMUYECKHE CBOCTBa MeTawioB. OO1mme
CIoCcOoObI ToJlydeHus MeTauioB. [loHsTHE O KOPPO3MHM METAUIOB, OCHOBHBIE
CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTajb, YYryH, JIOPaTIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[[lenoyHble MeTaJUIBL: MOJOXKEHUE B [lepnoanyeckoil cucTeMe XUMUYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXXJACHHUE B MPUPOJIE.
du3nueckrue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI Harpuss W KaimsA. [IprMeHeHue IIeNoYHBIX METAUIOB U HMX
COEJIMHEHUH.

[llenouyHo3eMeENbHBIE METAUIBI MAarHUi W KaJIbLMU: IIOJIOKEHUE B
Ilepnognueckor cucteMe xuMudeckux aeMeHToB 1. M. MenaeneeBa, ctpoeHune
UX aTOMOB, HaXOXeHue B npupoae. Pu3nyecKue 1 XuMU4eCK1e CBO MICTBA MarHUs
U Kanbuus. BaxHeilmme coenuHeHUs Kaiblus (OKCHJI, THAPOKCHUI, COJH).
XKécTKoCTh BOABI U CITIOCOOBI €€ YCTpaHEHHUS.

AnroMuHMIN: 0JI0keHUE B [leproinueckoi cucTeMe XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOCHHE aroMa, HaxOXJeHUE B Npupone. Pusnyeckue u
XUMHYECKUE CBOMCTBA aMOMHUHUSA. AM(OTEpHBIC CBOWCTBA OKCHUIA U TUAPOKCHIA
AITFOMUHUSL.

Keneso: nosoxenue B [leproinueckoit cUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE AaTOMA, HAXOXKAEHUE B mpupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBaA keme3a. OKCHbl, TUAPOKCHIBI U cotu xene3a (1) u xxenesa
(I), ux cocTaB, CBOWCTBA U TOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Yy4Y€HHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), OCOOEHHOCTEW B3aMMOJIEUCTBUS OKCHUAA
KaJdblMsl W HATpHsl C BOJAOM (BO3MOXKHO HCIIOJb30BaHHE BUIECOMATEPUANIOB),
UCCJIEJOBAaHUE CBOMCTB KECTKOW BOJIBI, IPOLIECCA TOPEHHUS JKEIE3a B KUCIOPOE
(BO3MOKHO  MCIIOJIb30BaHUE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KaYECTBEHHBIX PEaKUMii HA MOHBI: MarHus, KaJblMs, aJIOMHUHHMS, LUHKA, JKejie3a
(I u xene3a (111), mequ (I1), HaGnroEHNE M OMUCaHKE TPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HOHAaMU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHNE
BUJIEOMATEpUAIIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme « Baxneumme
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKPYKAKOIIAs cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM XU3HU 4elloBeKa. besomacHoe
UCIIOJIb30BaHKUE BEILECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momous npu
XUMUYECKUX 0KOrax U OTPABJICHUSAX.

XUMHUYECKOEe 3arpsi3HEHUE OKpY»Karollel cpefpl (MpeaenbHasi JoImyCcTuMast
KOHIIEHTpauus BewecTs, gaiee — [1JIK). Poms XuMum B pemieHHH 3K0JI0THY €CKUX
npooJiem.

Xumuueckuut IKCnepumenm:

u3ydeHne oO0pa3lloB MaTepHaioB (CTEKJIO, CIUIABBI METAJUIOB, TOJMMEp HbIE
Marepuabl).

Mescnpeomemnwle ceasu



Peammzanms MeXnpenMEeTHBIX CBSI3€M NMPHU M3YYEHUM XMMHMM B 9 Kiacce
OCYIIECTBJSIETCST 4Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISIOIMIMXCA CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01me ecTecCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIA (aKT, THIOTE3a, 3aKOH,
TEOpHsl, AaHAIW3, CHUHTE3, Kiaccu(uUKaluus, MEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIUPOBAHNE, WU3MEPEHHE, MOJENIb, SBJICHUE, ITAPHUKOBBIN
3 eKT, TEXHOJIOT U, MaTEPUAIIBI.

duznka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
WU30TOINBI, PAAUOAKTUBHOCTB, MOJIEKYNA, JJIEKTPUYECKUN 3apsii, NPOBOJIHHUKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEILIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIUIHY ECKasI
pemérka, CIuiaBbl, (PU3NUYECKUE BEIMUUHBI, CAUHUIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COJHIIE.

buonorus: ¢orocunTe3, apixaHue, 6uocdepa, F3KOCHUCTEMA, MUHEPAIbHBIC
y10OpeHusi, MUKPO3JIEMEHThI, MaKpO3JIEMEHTHI, TUTATEIbHbIEC BEIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOTIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOTPAMMbI OCHOBHOT'O OOIIETO
oOpa3oBaHusl JOCTUTAIOTCA B XOJA€ OOy4YeHHs] XMMUU B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOU JEATEIbHOCTH B COOTBETCTBUU C TPAAUIUOHHBIMU POCCUNCKUMH
COILIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, MPHUHITHIMH B
oOIleCTBE TMpaBWJIAMH W HOPMaMHu TOBEJAEHHUS W CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHHUSA, CAMOPA3BUTHUS U COIMATIM3ALNN 00YyYaIOIIXCS.

JIudHOCTHBIE  pE3yNbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAUUH W
pacCIIMpPEHUE OIbITA AESITEIILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOTO BOCTTUTAHMS:

LEHHOCTHOT'O OTHOUIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAyYHOMY HACJIEJIMIO, TMOHMMAaHWs 3HAYECHHUS XUMHUYECKOW HAYKH B >KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHBOpPMAIIUEH O
NEPEAOBbIX JOCTHKEHUSAX U OTKPBITUSX MHPOBOW M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA,

2) TPa’KIaHCKOT0 BOCTIUTAHUS:

MPEACTABICHUS O COUMAIbHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIICOBATEIbCKON, TBOPYECKOM ©  JIPYrUX BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ACSITEIHHOCTH MPHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMOJHCHUA XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN Y4E€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TPOLIECCE OSTOM Y4eOHOH JesITETbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHUE W IIOCTYNKA CBOUX TOBAPHUILEM C NO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMUS

MHPOBO33PEHUECKNE NPEACTABICHUS O BEUIECTBE M XMMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABJISAIOIINE
OCHOBY JUJI1 IOHMMAHUSI CYIIHOCTH HAay4HOM KapTHHBI MUpA, IIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA IPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKAa C
MIPUPOJTHOM CPEAOH, O POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

N03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJYYE€HUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOAMMBbIE N1 OOBSACHEHUs HAOIIOJAEMbIX MPOLIECCOB U SIBJICHUH,
MO3HABaTeIbHOM, MHGOPMALMOHHOW W YHUTATEIbCKOW KYNbTYypbl, B TOM YHUCIIE
HaBBIKOB CaMOCTOATEIbHOM paboOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYIMHBIMH TEXHHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHUWIO U TO3HAHWIO, JIIOO03HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CcamM000pa3oBaHHIO, TPOEKTHOW W  HCCIEA0BATEIHCKOMN
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHSA 00y4YeHUS B
JlabHEUIIeM;

4) popMupoBaHNSs KYJIbTYPbI 310POBbSI.

OCO3HAaHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3J0pPOBBI0, YCTAHOBKHM Ha 3J0POBBI 00pa3 XKU3HU, OCO3HAHHE MOCJICACTBUN U
HEMPUSITHE BPETHBIX MPUBBIYEK (YIOTPEOICHUS AIKOT0JIsI, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM XKU3HH;

5) Tpya10BOTO BOCTIMTAHMS:

HMHTEPEC K MPAKTUYECKOMY U3Y4EHUIO MpodeCCHil U Tpy/la pa3IuaHOTO poa,
YBOKEHUE K TPYAy U pe3yjibTaraM TPYAOBOU AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU 10 XHUMHH, OCO3HAHHBIM BBIOOD
WHMBUIYATbHOM TPACKTOPUH MTPOIODKEHHSI 00pa30BaHUs ¢ YU4ETOM JIMYHOCTHBIX
WHTEPECOB U CTIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIIEITHOM TTPO(HEeCCUOHATBHOM IS TEIIbHOCTH U PA3BUTHUSI HEOOXOTUMBIX YMEHUH,
TOTOBHOCTh aJaTUPOBATLCS B MPOhECCUOHATLHOM CpejIe;

6) IK0JIOrMYEeCKOro BOCIUTAHUA:

AKOJIOTUYECKH 1IeJIeCO00pa3HOE OTHOIIECHUE K MPHUPOJIE KaK HCTOYHUKY
JKU3HU Ha 3emiie, OCHOBE €€ CYyIIIECTBOBAHUS, IOHUMAaHUE [ICHHOCTH 3JI0POBOTO U
0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3UYEeCKOMY U TMCUXUUECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
paBuUJ1 0€30TIaCHOTO MTOBEICHUS TP padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaIIUAX,
YTPOKAIOIIMX 3I0POBBIO U KU3HU JIIO/ICH;

CIOCOOHOCTH MPUMEHATh 3HAHUS, TOJTy4aeMble TIPU U3YUYCHUHM XUMUH, JJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOTHOU CPEIOH, I TTOBBILIEHUS
YPOBHS  DKOJIOTUYECKOW KyJIbTyphbl, OCO3HAHHUS TJOOATLHOTO XapakTepa
AKOJIOTHYECKHUX MPOOJIEM U MyTel MX peIieHUus MOCPEACTBOM METOJ0B XHMUH,
AKOJIOTHYECKOTO MBINUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B ITO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLMAIIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe wMeranpeaMeTHBIX Pe3yJbTAaTOB BBIACSIOT 3HAYMMBIC JIJIS
bopMHUpOBaHUS MHPOBO33PCHHS OOIICHAy4YHBbIC TMOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOpPbIE
HCTIOJIL3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUEOHBIX IMpeaMeTax M ITO3BOJIAIOT Ha
OCHOBE 3HAHWM U3 ATHX MPEAMETOB (JOPMHPOBAThH MPEACTABICHNE O IEIIOCTHOM



HAYYHOU KapTHWHE MHpA, U YHUBEpCATbHbIC YUeOHbBIC AeHCTBUS (T0O3HABATEIbHbIC,
KOMMYHHUKaTHUBHBIC, PETryIATHBHBIC), KOTOphIE oOecmeduBaroT (popMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHWIO M OCYIIIECTBICHUIO YIEOHOM
JEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HelCTBUS

ba3oBble JlornyecKkue 1eCTBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICI XUMUYECKUX MOHITHI (BBLACISATh UX XapaKTEPHbIC
MPU3HAKY, YCTAaHABJIMBATh B3aMMOCBS3b C JPYTMMHU MOHATUSIMU), UCTOJb30BaTh
MOHATHUS 1711 00BICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUM, BRIOMpPATh OCHOBAHUS U
KpUTEPUU I KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIuH,
yCTaHaBJIMBaTh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKUE pacCyXICHUs (MHIYKTUBHbBIC, JEAYKTUBHBIE, IO aHAJIIOTUN),
JIe7aTh BBIBOJIbI U 3aKJIFOUCHHUS;

YyMEHUE TPUMEHSATH B TMPOIECCE IMMO3HAHUS TOHATUS (NIPEAMETHBIE U
MeTanpeaMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJENU, UCTIOJIb3YEMbIE B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MO/I€TIbHbIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTA), XUMUYeckas (opMmysia W ypaBHEHHE
XUMUYECKOUN peakiu — MPU PEIICHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEICTABICHUN BBISABJIATh U XapaKTEPU30BATh CYIIEC TBEHHBIE
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBJIAT,  OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CJCACTBEHHbIE CBSI3U W
MPOTUBOPEUHUS B U3Y4AEMbIX MIPOIIECCaX U SIBJICHUSIX.

ba3osbie ucciiegoBarebCKue JeCTBUSA !

YMEHHUE HCIIOJh30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPaBUIHLHOCTH BHICKA3bIBAEMBIX CY>KJICHHIA;

MpUOOpETEeHNE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AMK W TPOBEICHUIO
YUCHHYECKUX DKCIIEPUMEHTOB, YMEHHME HaOIIoJaTh 3a XOJO0M IIpoIiecca,
CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pPe3yibTar, PopMyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, UCCIICIOBAHUS, COCTABIISATh OTUET
O TMPOJIeTTAaHHON padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, AHATU3UPOBATH W HWHTEPIPETHPOBATH HH(POpMAIIUIO
pa3IMYHBIX BUAOB U (POpM IpeACTaBICHUS, MTOTYy4aeMyIO U3 Pa3HbIX HCTOUYHHKOB
(HaygHO-TIOMYJISIpHAsl  JUTEpaTypa XUMHYECKOTO COJEpKaHHs, CIPaBOYHbBIC
nocobusi, pecypchl VHTepHeTa), KpUTUYECKUA OIICHUBATH IMPOTHUBOPEUHBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHSATh Pa3JIMYHble METOJbI U 3apPOCHI MPU MOUCKE U 0TOOpE
UHPOPMAIIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIUMBIX I BBINOJHEHUS
y4€OHBIX U MTO3HABATENbHBIX 33/1a4 ONPEIEIEHHOTIO THUIIA, TPUOOPETEHUE OMbITA B
o0jacTl HCMOJb30BaHUS HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPON AKTUBHOT'O UCIIOJIb30BaHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTENBbHO BIOUPATh ONTUMATIBHYIO (POpMY MPEACTABICHUS HH(DOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33JauyMd HECJIOKHBIMU CXEMaMH, JuarpaMmMaMu,
apyrumu popMamu rpaduky ¥ UX KOMOMHALUSMU;

YMEHUE HCHOJb30BaTh M aHAJM3UpOBaTh B TMpolecce Yy4eOHOU W
UCCJIEI0BATENbCKOM IeITEIbHOCTH UHPOPMALIMIO O BIUSHUM ITPOMBIILIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAKOLIEH MPUPOIHOU
Cpepbl.

KomMMmyHMKaTHBHBIE YHUBEpPCaJIbHble Y4eOHbIE 1eHCTBHS:

YMEHUs 3a7aBaTb BONPOCHI (B XOoJe Auaiora v (WiM) AUCKYCCHUU) IO
CyLIECTBY  OOCyXmaeMoil Tembl, (OpMyIMpoBaTh CBOU  MPEAJIOKECHHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

YMEHHUS  TPEJCTABIATh  IOJyYEHHBIE  PE3yJIbTaThl  O3HABATEIbHOM
JESITEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JIeJaTh MPE3EHTALHUIO
PEe3yIbTaTOB BBIMOJHEHUS] XUMHUECKOTO KCIIEpUMEHTa (JIJAOOPATOPHOTO OIbITA,
J7a00paTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEUIECTB, Y4€OHOTO MIPOEKTA);

YMEHHUS Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HCCIEAOBATENIbCKOM  JESITENbHOCTH NPU  PELICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uIui (00CyXKaeHuss, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBUM, ONpelNeJeHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U IPYTHE).

PeryasiTuBHble YHHBepCaJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENsATh LEMU JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJUPOBATh U NMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesITeNIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHbIE CIOCOODBI pElIeHUs! YUeOHbIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTABIISATh WJIM KOPPEKTHUPOBAThH
MPEJIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINOJHEHUW 33JaHUM C Y4ETOM
MOJIy4Y€HHS HOBBIX 3HAaHUWA 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW 1M, YMEHHUE
UCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MPEjIaracMble B YCIOBUH 3aaHUI.

INPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mnpeaMeTrHbIX peE3yabTaTOB IO OCBOEHHUIO O0053aTEIbHOTO
COJIep>KaHUs, YCTAaHOBIIEHHOTO JaHHOUW (deaepanbHON paboueld mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArONMMUCS HAaydHBIC 3HAHWS, YMEHHUS W CIIOCOOBI



neucTBul, cnenuduyeckue s OpeaMEeTHOM oOnactu  «XuMHs», BHJIbI
JNEATENIbHOCTH MO  IOJYYEHUID HOBOTO 3HAHWSA, €ro  MHTEPIpETaluu,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMIHBIX YICOHBIX M HOBBIX CUTYaITUSX.

K koHiry oOy4enusi B 8 kj1acce nmpeMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOITMXCS YMEHHIA:

e PpacKpbIBAThb CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJIA,
XUMHAYECKUM DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAS 1 HEOJHOPO/IHAA ), BAIGHTHOCTh, OTHOCUTENIbHAS. aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJIpHAs Macca,
MacCcoBas JI0JIs1 XUMHYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJb, JIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKas peakius, KilacCU(pUKalusg Peakiuii: peakiuu
COCIMHEHUSI, PEAKUMU PAa3JIOKEHUS, PEAKIUU 3aAMEIICHUS, PEAKIUU
00MeHa, 9K30- U SHAOTEPMUUYECKHUE PEAKIUH, TEIIOBOUN 3P dEeKT peakiiuu,
AIpO aroMa, BJEKTPOHHBIN CIIOM aroMa, aroMHas OpOWTalb, PaauycC
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS U HETOJISIpHAsT KOBAJICHTHAS CBS3b,
MOHHAs CBSI3b, MOH, KaTUOH, aHUOH, pacTBOpP, MACCOBAas J10JI BEIIECTBA
(MpOI1IEHTHAs KOHIIEHTpAIKs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATAU U
MPUMEHSTh 3TU MOHATHUS NPU ONMKUCAHUHU BEIIECTB U UX MPEBPALLCHUN;

e HCTOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUII COCTaBjiCHUS (HOpMYI
BEILIECTB U YPABHCHUIN XUMUYECKUX PEAKIIUM;

e OIpPEIEIATh BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHHMsS  DJIEMEHTOB B  OHWHApHBIX  COCHMHECHHSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COCAUHECHUM 10
dbopMynaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass W WOHHAs) B
HEOPraHUYE€CKUX COCAUHEHUSIX;

e packpsiBatb cmbica llepuomnueckoro 3akona JI. W. Menpneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX MOJIOKEeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HHUsI, 3aKOHa ABOTajpo;

e ONUCHIBATh M XapakTepu3oBaTh TaOiuuHyro ¢opmy Illepuoanyeckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3ivyaTh IOHATHS «TJIABHAs
noarpynna (A-rpymnmna)» u «nob6oynas noarpymnmna (b-rpynna)», Manbsie u
OoJbIIE€ TIEPUOJIBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPHIE HUMEIOTCS B
tabmuie «lleproguueckas cuctema xumudeckux smementoB JI. W
MenpeneeBa» C YHUCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO IIEKTPOHOB
Y pacIpeesieHue UX M0 IEKTPOHHBIM CJIO0SIM);

KJIacCU(PUUMPOBATh XUMHUYECKHUE 3JIEMEHThI, HEOPraHUUECKUE BELIECTBA,
XMMHUYECKUE pEaKkUMU (IO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMH
BEIIECTB, MO TEIIIOBOMY P EKTY);

XapakTepU30BaTh (ONMUCHIBAaTh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, OATBEPIK/1asl ONMCAHNE IPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOUIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHWsI XHMHYECKUX MPEBPALICHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »dJeMeHTa 1o ¢dopmyJe
COEIMHEHHU S, MaCCOBYIO JI0JIIO BELLIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU pEeaKInu;

IPUMEHAITh OCHOBHBIE OIEPAIIMA MBICIUTEIBHOM IEATENbHOCTH — aHAIIU3
U CHHTE3, CpPaBHEHHUE, 0000IIeHUE, CUCTEMAaTHU3alHI0, KIacCU(PUKAIUIO,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EW — JJI1 U3yYEHUSI CBOMCTB
BEUIECTB M XUMHMUYECKUX PEAKIHUM, €CTECTBEHHO-HAYYHBIE METObI
NO3HAHUA — HAOJIOJEHUE, U3MEPEHUE, MOJEIUPOBAHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

ClIeAoBaTh  IIPaBWIAM  [OJIB30BAHUSA  XUMHUYECKOM  IOCYIOW U
Ja0opatopHbIM O00OpYJOBaHWEM, a TaKXKe MpaBUiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLUMSIMU TIO BBIMIOJHEHUIO
Ja00paTOPHBIX XWMHUYECKUX OIBITOB MO MOJYYEHHI0 U COOMpaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PAacCTBOPOB C ONPEAECIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEUIECTBA,
IUIAaHUPOBaTh W MPOBOJUTH  XUMHUYECKHE  HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;rakmyc, penondranenH, METUIOPAHX U APYTHUe).

K xonIty oOyueHus B 9 kJ1acce rnpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIMXCS YMEHHIA:

PACKpBIBATh CMBICI OCHOBHBIX XWMHUYECKHUX MOHATHI: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTMOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHSI, XUMUUECKasi peaKiysi, XUMUIeCcKasi CBsI3b, TEIIOBOM 3¢ ekt
peakiuu, MOJb, MOJSIpHBIH  O0O0BEM, pacTBOp,  DIEKTPOJHUTHI,
HEDJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAsT JUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, Karaqu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHCJITENb, BOCCTAHOBUTENIb, OKHUCJIEHWE H  BOCCTaHOBJICHHE,
aJuIoTponus, aM(pOTEePHOCTb, XUMHUUECKas CBA3b (KOBaJECHTHAs, MOHHAs,
METAJUIMYECKAsA), KpUCTAJUIMYECKass pEHIETKa, KOppO3Us METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHYECKOW PEaKIMH, MPEAEIbHO JOIyCTUMAs
koHueHrpauus 111K Bemectsa;

WUTIOCTPUPOBATh B3aUMMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUM U
IPUMEHATH ITH MOHATHS IPU ONMCAHUU BELLIECTB U UX MPEBPAICHUM;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIeHUS (HOpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEaAKIINI;

ONPEAEIISATH BAJICHTHOCTD U CTETIEHb OKUCJICHHUSI XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX pAa3JMYHOTO COCTaBa, IPUHAIJIEKHOCTh BELIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopmynaM, BUA XUMHUYECKOM
CBSI3M (KOBA&JIEHTHAsA, HMOHHAsA, METAUIMYECKasi) B HEOPraHMYECKUX
COEMHEHUAX, 3apsij MOHA [0 XUMUYECKOU (opMyJsie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COCAMHEHUMN, TUIT KPUCTAILIMYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIch Ilepnogunueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIMCHIBATh W XAPAKTEPHU30BATh
tabimunyto ¢opmy llepuoguueckoid cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
paszimyarh NOHATHS «rjaBHas mnoArpymnmna (A-rpynna)» U «mnooodHas
noarpynna (b-rpynma)», mambie W OOJIbLIME MEPUOABI, COOTHOCHUTD
0003Ha4YeHMs, KOTOpbIE MMEIOTCA B MEPUOAMYECKON Tabiuue, C
YUCJIOBBIMM ~ XapakTEPUCTHKAMU  CTPOEHUSI aTOMOB  XHMHYECKHUX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOKCTB 3JIEMEHTOB W UX COCIMHEHHUW B
npeaenax MajiblX NEPHOIOB U IIaBHBIX NOATPYIII C YYETOM CTPOECHHS UX
aTOMOB;

KJacCU(UUMPOBATh XUMHUUYECKHE 3JIEMEHThI, HEOPraHMUYECKUE BEIIECTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, 0 TEIUIOBOMY 3P (DEKTy, 10 M3MEHEHHUIO CTETICHEH OKHCIICHHS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CIENU(PUUICCKUE XUMUYECKUE
CBOMCTBA MPOCTBIX W CJOXKHBIX BEUIECTB, IOJATBEPXKAAsl ONHCAHUE
pUMEpPaMH MOJIEKYJSIPHBIX M WOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIHM;

COCTABJIATb YPABHEHHS DIJIEKTPOJUTHYECKOW JUCCOLMAIMU KHCJOT,
LIEJIOYEH U COJIEN, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMeHa, YypaBHEHHMS pEaKlUWd, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TeHEeTUYECKON CBSI3M MEXK/Y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIHI
NOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX PEeaKIIni;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUHMCIISATh OTHOCUTEIIBHYIO MOJICKYISIDHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO [OJIO XHUMHYECKOTO »J3JeMeHTa 1o dopmyse
COEIMHEHMSI, MACCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOH peakiuy;

coOoaTh  MpaBWia  TOJb30BaHHUA  XUMHYECKOW  TOCYIOoH U
Ja00paTOpHBIM  00OpYyIOBaHMEM, a TaKXKe IMpaBuUia OOpalleHHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
Ta00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYECHUIO M COOUpPaAHHUIO
razoo0pa3HbIX BEIIECTB (AaMMHUaKa U YTIJIEKUCJIOTO ra3a);

OPOBOJUTh  PEAKIWH, IOJTBEPXKIAIONIME KAYeCTBEHHBIH  COCTaB
Pa3NMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPU[-, OPOMH/I-,
uoaua-, kapOoHar-, ¢ocdar-, cuwimkar-, cynbdar-, TUIPOKCH]I-UOHBI,
KaTHOHbI aMMOHHS M WOHBI U3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOLHE B
BOJHBIX PaCTBOPaX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTIEPAIMK MBICIUTEIbHOM e TEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, O0O0O0OIlEeHHEe, CHUCTEeMAaTU3aIMI0, BBISBIICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JJII M3y4Y€HHs] CBOMCTB BEIIECTB U
XAMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHHUS —
HaOJFO/ICHNE, M3MEPEHUE, MOJCIMPOBAHHUE, YKCIIEPUMEHT (pealbHBIA |
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3nesioB U JJleKTpoHHBbIe (U poBHIE)
KouTpoJsbHbI€ IIpakTnuyeckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bu6nuoreka [IOK

' MPAKTUYECKOUN NIeATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJioBeKa

12 BemecTtBa u xumMmuueckue 15 1 bubmoreka [IOK

' peaKuu https://m.edso0.ru/7f41837¢

Hroro mo pazneny 20

Pa3znen 2. BaikHelinme npeacTaBuTe/IM HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [onstue 5 bubamnoreka LIOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilonsitue o kucmorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka LIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KITaCChI 11 1 1 bu6mmoreka [IOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoaguyeckas cucrema xummudeckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHUCINTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUH



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

[Tepyuoauuecknii 3aK0H 1

31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHUYECKuX 3jeMeHToB 1. U. https://m.edsoo.ru/7f41837c
Meniene-eBa. CTpoenue aroma
Xu )
3.2 OKII:I/I(I;IJI[;GTC;?:HCOB-%B 8 bubmorera IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIILHBIC PEAKIIUU
bu6moreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOEe Bpems 3 Bubmorera HOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME



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

9 KVIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM U@ poBbIe
Ne n/nt P Kontpoabubie | IlpakTHueckue (pp )
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Pazned 1. BemecTBo 1 XUMH4YeCKHe peaKIUH
11 [ToBTOpeHue u yriryoneHue 3HaHUI 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [IOK
' peaKiuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 3 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIMH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTasIbI M X COeTHHE HUS
21 OO0mas xapakTepucTHKa XUMHUYECKUX 4 1 bubnmnorexa [IOK
' snemenToB VIIA-rpynmbl. Tanorens https:/m.edsoo.ru/7f41a636
OO0ms XapakTepucTUKa XMMHUYECKUX
R bubnuoreka [IOK
2.2 anemeHTOB VIA-Tpynmel. Cepau e€ 6 httos//m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0mas XapakTepucTUKa XUMHYECKAX BuG 10K
noIMoTEKa
2.3 aneMeHTOB VA-Tpynmbl. A30T, dochop u ux 7 1 https2/m.edsoo.ru/7f41a636
COCAMHEHUS
OO0mas XxapakTepuCTHKa XUMHUYIECKUX
bu6mmoreka [IOK
2.4 sneMeHTOB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHUI1 U MX COeIMHEHHS — '
Hroro no pazneny 25



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

Paznen 3. MeTasljibl M UX CO€TUMHE HUS

. bubnmnoreka [IOK
3.1 Obmpe cofCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxnelnme MeTaibl U X COSAMHECHU S 16 https//m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumus u okpyskamomas cpeaa
41 B 3 bu6mmoteka [IOK
: eIIeCTBa M MaTepPUAIb B )KU3HU YEIIOBEKa https//m.edsoo.ru/7f41a636
Hroro no pasneny 3
p 3 bu6munoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIHIEE KOJIMYECTBO YACOB I10O I[TPOIT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHE

8 KJIACC
KounuecTrBo yacos DJIeKTPOHHbIE
Ne Hara @ poBbIE
Tema ypoka Kontpoasnbie | Ilpakruueckne
n/n Bcero u3ydeHusi | oOpa3oBaresibHbIE
padoTsI patdoThI
pecypcebl
1 [Ipenmer xumnu. Posib XuMuM B )KU3HH 1 bubmuotexa IIOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 [lonsTue o MeToAax Mo3HAHUS B XUMHH 1 bubmorexa TIOK
https://m.edsoo.ru/ff0d227e
Ipakruueckas pabota Ne 1 «lIpaBuna
paboThI B 1a00OpaTOPUH U TIPHUEMBI bubnunoreka LIOK
3 1 1
oOparteHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa U cMecu. CnocoOnl 1 bubmnorexa [IOK
paseseHus cMecei https://m.edsoo.ru/ff0d26ca
I 6ota Ne 2
5 «lfalm;qeilc::zﬂcﬁcilcg;;a npuMepe 1 1 bubmmorera LIOK
8 . PHNEP https://m.edsoo.ru/ff0d28c8
OUYHCTKU ITOBAPEHHOM COJN )»
bu6nunoreka [JOK
6 ATOMBI H MOTIEKY LI . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DIEMEHTHI. 3HAKU 1 bubmuoreka [IOK
(CUMBOJIBI) XHMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 COXKHBIE BElecTBa 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 A i 1 bubmuoreka IIOK
TOMHO=MOJICKYILIPHOE YACHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

bubmmoreka [IOK
10 Xumuueckas gopmyna. BaneHTHOCTB https//m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKHX JIEMCHTOB
OTHOCHUTENIBHAs aTOMHAs Macca. bubmuoreka [IOK
11
OTHOCHUTENbHAs MOJIEKYIISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIsI XHMHYECKOTO bubmuoreka [IOK
3JIEMEHTA B COEIVHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mok, bu6nmoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
Du3nyuecKkrue U XUMUYECKUE SIBJICHUSL. bubmmoreka [IOK
14
XruMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs IPOTEKaHUS bu6muotexa LIOK
XUMUYECKUX PEAKIHM https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MACChl BEIECTB. bubnmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
B cle KO €CTBa, Macc
17 BIYMCIICHUS KOJIMUECTBA, MaCcChl Bu6miorexa LIOK
Bemecnfa T1O YPaBHCIHAM XUMUIHCCIIX https://m.edsoo.ru/ff0d5708
peakiuit
Kinaccudukanuss XMUMHUECKUX PEaKIU
18 ( ¢ P Bu6nunoreka [JOK
COCIUHCITHA, PASIOACITHA, https://m.edsoo.ru/ff0d3f34
3aMelleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuknoneauct. O6odIEHNEe U bubmorexa TIOK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIus 3HaHU I
20 KonTponbHas padora Nel o reme bubmuotexa LIOK
«BermiecTBa ¥ XUMHUYECKHE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubmuotexa LIOK

Bo3ayxa. Kucinopong — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BemecTBo. O30H

dusnueckre 1 XMMUUECKUE CBOWCTBA

99 bu6nmoreka [IOK
KACIOPOAA (peaxiiun OkCneHu, https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcuaax
CriocoObI oTydeHus KUCIOpoa B
23 71a00paTOPUH ¥ TIPOMBIIITICHHOCTH bubmoreia OK
PATOpHA I Hp ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
TennoBoii 3exr xumuueckon
24 peakiuu, MOHATUE O bubmmoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHYECKUX PEAKITHSIX
TonnuBo (HedTh, yroib U METaH).
25 3a 513HeH(I/qu:oz . CIIOCOOBI Zro bubmorexa LIOK
P X3, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAICHUS
[Ipa eckasi padota Ne 3 mo Teme
26 <1?I e p 6 ' HO TeM bubmuoreka [IOK
«lonyuenue u covnpaHHe KUCJI0poJa, https://m.edsoo.ru/ff0d4ae2
U3y4eHHUE ero CBOMCTB»
Bonopon — anieMeHT u mpocroe bu6muotexa LIOK
27
BellecTBo. Haxoxxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
o8 DU3NYECKHEe U XUMUYECKIE CBOMCTBA bubmuoreka IIOK
Bosopona. [I[pumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 I bubmuoreka [IOK
OHATHE O KHCIIOTax H COJIAX https://m.edsoo.ru/ff0d50d2
30 CniocoObI TOTydeHust BOJOPO/Ia B bubmuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipakrtuueckas pabora Ne 4 o Teme
bu6nunoreka [JOK
31 «lonyuenue u cobupanue BOIOPOa,

U3y4EHHUE €T0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MossipHbIii 00EM Ta30B. 3aKOH

Bu6nunoreka [JOK

32 ABorajzpo https://m.edsoo.ru/ff0d542e
Berunciienus o0béMa, KOJIUUeCTBa

33 bubmunorexa [IOK
BCIECTBA Ta3a To €10 HBBeCTH?W https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILECTBA WJIH 00BEMY
Brerauciiernst 00EMOB Ta3oB 110

34 Bu6nunoreka [JOK
ypaliHeHmO peatu Iia OCHOBE 3aKoHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUM T'a30B

35 dusnuecKre U XUMHYCCKAC CBOMCTBA Bbu6nunoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonsrue 06 bubmuoreka IIOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputenab. HacelmeHHbIe

37 g P P I\T bubmuorexa [IOK
Y HEHACBIICHHBIE PacTBOPHI. MaccoBast https://m. edso0.ru/ff0d5bA40
JIOJISI BEIIECTBA B PACTBOPE
[Ipakrrueckas padorta Ne 5 mo Teme

38 «[IpurotoByieHuEe pacTBOPOB C bubnuoreka [IOK
onpenenéHHON MacCOBOM J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILECTBA»

39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopoa. Bomopona. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcupl: coctaB, KiaccupuKkaus, bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHre 1 XMMHYECKHUE CBOMCTBA

41 C };qTHBI OCHOBHBIX U aM(POTEPHBIX bromoreia LIOK
et % p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHWUS: COCTaB, KIIACCH(UKAITHS, bubmunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonydyeHne u XuMHUUYECKHE CBOMCTBA bu6muotexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnots: cocras, knmaccupukanus, bu6nunoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [lonydyeHue u XuMUyecKre CBOMCTBA bubmuotexa LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpenHHE): HOMCHKIIATYpA,

46 cnoco(61)l:1) jon )eHI/IH XI/IMI/I‘IZSKI/I@ bubmorexa [IOK

. ¥ ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Ipakrtuueckas pabdora Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 337a4 10 TEME bubmuotexa LIOK

47
«OCHOBHBIE KI1aCChl HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI

48 I'enetnueckas CBSA3b MEXKIY KIaccaMu bubmuotexa LIOK
HEOPTaHUYECKUX COSTMHEHU I https://m.edsoo.ru/00ad9a50

. bu6nmmoreka [IOK

49 O00011IEHE U CUCTEMATU3AIAS 3HAHU I https-//m.eds00.ru/00ad9ch?
KontposnbHas padora Ne3 no teme

50 "OCHOBHEBIE KIIACCHl HEOPraHMYSCKUX bubmiotexa TIOK

o P https://m.edsoo.ru/00ad9%ela
COCAMHCHUM
[lepBbIe TONBITKN KIACCH(HKAITAH
51 xmrf)mqecmx 3JIEMEHTOB ?[OH?[L;I/IC 0 bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
TpyNIax CXOMHBIX AJICMEHTOB
Ilepuoguueckuii 3aK0H U
59 I pHox N i bubmuoreka IIOK
CPUOIMHCCKAT CHCTEMA XHMHIHCECKIX https://m.edsoo.ru/00ada52c
aneMeHToB 1. 1. Menaeneera
53 [epronpl, TPYIITBI, TTOATPYIIIIEI bubmnorexa LIOK

https://m.edsoo.ru/00ada52¢c
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Ctpoenue atomoB. COCTaB aTOMHBIX

Bu6nunoreka [JOK

>4 snep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007I04YeK
55 P P I . bubmunorexa [IOK
4TOMOB 3IICMCHTOB LICPHOAMHCCKON https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJ0KEHUIO B bubmmoreka [IOK
56 .
[lepnonuueckoit cucreme /. W. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [leproauyeckoro 3akoHa Jjist
57 pa3BUTHUS HAyKu W npakTtuku. 1. M. bubmuoreka [IOK
MenpeneeB — y4€HbIi, earor 1 https://m.edsoo.ru/00ada96e
rpakJaHUH
58 DJIEKTPOOTPULIATENEHOCTH aTOMOB bubnuoreka [IOK
XUMHYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
59 " Bu6nunoreka [JOK
OHHAA XUMHIHCCKAA CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHas XaMudeckas bubmuotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HemoisipHas XuMHUYeCcKas bubnunoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmmoreka [JOK
62 Crenens okncienus https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAaHOBUTEIIBHBIC bubmuoreka IIOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKMCITUTENIA B BOCCTAHOBHTEITU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponbHas padota Ne4 o reme bubmuotexa LIOK
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«CtpoeHue atoMa. XUMHUYECKasi CBSI3b»

https://m.edso0.ru/00adb486

66 PezepBHbIii ypok. O6001mCcHNE 1 1 bu6motexa LIOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00adb33c
67 PezepBHbIii ypok. O6001ICHNE 1 1 bubmuotexa LIOK
cCUCTEMaTH3alns 3HaHU I https://m.edso0.ru/00ad9cb?2
68 PezepBHblii ypok. O6001ICHUE U 1 bubmuotexa LIOK
cCUCTEMaTH3alns 3HaHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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9 KVIACC

KounuecTrBo yacos DJIeKTPOHHbIE
Ne Hara nu¢poBbIe
Tema ypoka Kontpoabnubie | IlpakTuyeckue bp
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcebl
[leprnonnuecknii 3aK0H.

1 [lepronuueckas cucrema 1 Bbu6nunoreka [JOK
XUMHYEeCKuX dneMeHToB /1. U. https://m.edsoo.ru/00adb59
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHYECKUX HJIEMEHTOB 1 bubmorexa TIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Krnaccudukanust 1 HoMEHKIaTypa bubnnoreka LIOK

3 1 _

HEOPTraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHY€ECKOH CBSI3U U TUIILI 1 Bu6nunoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbsHas padora Nel o reme

5 «[ToBTOpEHME U yriydJaeHUe 3HAHUH 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccuduramus XuMuaeckux bubnnoreka LIOK

6 . 1 .
peaxuuii o pa3IuyHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XUMHYECKON

7 €aKIU1 HOHSII")I‘I/IG 0 TOMOTCHHBIX U 1 buomorexa LIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIIUSX
[TonsTHE O XMMUYECKOM PaBHOBECHU.

P bu6nmoreka [IOK

8 ®daxTopsl, BIUSIOLIE HA CKOPOCTh 1

XUMHYECKON PE€aKurn U IMOJIOXKECHHUEC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHUYCCKOTO paBHOBECHUA

OXUCIUTEIIBPHO-BOCCTAHOBHUTEIBHEIC

Bbu6nunoreka [IOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopus 211E€KTPOIUTUYECKON
10 mucconuanuu. CHIILHBIE U clIa0bIe Brbmiorexa HOK
' https://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
11 " . bubmuoreka IIOK
OHHBIC YpaBHCHHA peakiini https://m.edsoo.ru/00add448
XUMHYeCcKHe CBOMCTBA KUCIOT U
12 N . bubnuoreka [IOK
OCHOBATHH B CBETE TP EHCTaBHeHHH https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKON TUCCOLHAIIUH
Xu €CKHe CBOMCTBA COJICH B CBETE
13 M 13 Ig 1B CONE B CBET bu6mmoreka [IOK
TIPCACTABIICHUI O . https://m.edsoo.ru/00add8h2
AIEKTPOTUTHUCCKON JUCCOITAAITIHI
14 Ilonsgrue o TmapoaN3€e conei bubmorexa TIOK
b https://m.edsoo.ru/00add9d4
15 O06001meHne U cCUCTEMaTH3aAI S bubmmoreka [IOK
3HAHUU https://m.edso0.ru/00addd12
IIpaxktnueckas padota Ne 1.
16 «Il’)emeijle 3K;clnpe I/II\ICHTaJIBHBIX bubmorera HOK
p https://m.edsoo.ru/00addbfa
3371219
Kontponsuas padora Ne2 1o teme
17 S P P Bu6nunoreka [JOK
(«JICKTPOTMTHHCECKAA AHCCOUHMALIIA. https://m.edsoo.ru/00addecO
XUMUYECKHE PEAKIIUH B PACTBOPAX»
06 XapaKTePHUCTUKA TaJIOT€HOB.
18 XHHIM KI;IKT ppi THIE TATIOTEHOB bubmuoreka IIOK
MHYECKHE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
xjopa
19 Xnoposogopon. CossiHast KUCIIOTa, bu6muotexa LIOK
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XAMUUYECKUE CBOMCTBA, IOJIyYCHUE,
MPUMEHEHUE

https://m.edsoo.ru/00ade 104

Ipakruueckas pabota Ne 2 o reme

20 I cHIe . bubmunorexa [IOK
«lomyt HH" COHfHOH KHCITOTEL, https://m.edsoo.ru/00ade 348
n3ydeHue e€ CBOHCTBY»

Beruncnenus no ypaBHeHUAM

21 MUYECKUX PEAKIHH, €CJIU OJIUH U3 buomorexa LIOK
X KX PEAKIHH, CCII O https://m.edsoo.ru/00ade438
peareHTOB J1aH B U30BITKE

99 OOmas xapakTepucTUKa 3JIEMEHTOB bubmmoreka [IOK
VIA-rpynmnbt https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(PUKAIINN CEPHI.

23 Haxoxnenue cepbl 1 €€ coeMHEeHU I bu6nunoreka [JOK
B IIpUPOJIe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
CepoBoi0po, CTpOCHHUE, bubnunoreka LIOK

24 .

(v3rYecKue U XMMHYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcu sl cepbl. CepHast KUCIoTa,
25 ¢usnyeckue U XMMUYECKUE CBOICTB Bronmoreia LIOK
% https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMHUYECKUAE PEAKLUU, JISKALME B
OCHOBE MPOMBIITIEHHOTO criocoba

26 MOJTy4EHU s CEPHOMN KUCIIOTHI. bubnnoreka LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaIoIlel CpeJibl COeTUHEHUSIMU
cepbl

97 Brruncienne MaccoBoi 10U BBIXO4a bu6nunoreka [JOK
MPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a

28 OOmas xapakTeprucTUKa DJIEMEHTOB bubmoreka [IOK
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VA-rpynmbl. A30T, pacrpocTpaHeHue
B Mpupoe, Gpusnveckue u
XUMHUYECKHE CBOWCTBA

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

Ammuak, ero ¢pusn4eckue u

29 . bubmuoreka IIOK
XUMITICCKHIE CBOHCTBA, TOMIYHCHIE 1 https://m.edsoo.ru/00adf004
MPUMEHCHHE
[Ipa eckast pabota Ne 3 o Teme

30 <1?I freckas pavor 1O T bubmuoreka IIOK
) oinqune aMMHaia, H3YIeHie ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THast KHCIIOTa, e€ uanyeckue u bubmuotexa LIOK
XUMHWUYECKNE CBOUCTBA httpSZ// m.edso0.ru/00adf306
Hcnons3oBanue HUTPATOB U COJEH
aMMOHHS B KQU€CTBE MUHEPaAIbHbIX

32 TI00OpeHn. XUMHUYECKOE bubmuorexa [IOK
YROOP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl
COEIMHEHUSIMU a30Ta
doc . Oxcun doc a u

33 (bOC(g())O pHa;{ KI/ICJ'I((i))"(F)aq)(;)ESI/IEI\e/()IKI/Ie " bubmoreia IOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, IOTYICHUE
Hcnons3oBanue gocdaToB B
Ka4eCTBE MUHEPAIILHBIX YI0OOpCHUH. bubnuoreka [IOK

34 o .
3arps3HeHNE NPUPOJAHOMN CPENIBI https://m.edsoo.ru/00adfc20
(docharamu
VYrnepon, pacnpocTpaHeHHE B

35 pu I()) Iel (Il))nmzecmli)le U XUMUYCCKHE buomorexa LIOK

p P AC, https://m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxcupl yriaepoaa, ux Gu3ndecKue u bubnnoreka LIOK

XAMHUYECKUE CBOICTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIIEMBI,
cBs3aHHBIE ¢ okcuaoM yrepoaa (1V)

37 YronbHas KMCIIOTa U €€ COJIN Eu6morexa HOK
https://m.edsoo.ru/00ae006¢c
[Ipakrraeckas padorta Ne 4 o Teme
38 '"Tlomydenue yriekuciaoro rasa. bubnuotexa LIOK
KauectBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHbIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KAK O bubmoreia IOK
p - https://m.edso0.ru/00ae054e
COCIMHEHUSIX YIIIepo/ia
40 Kpemuuii u ero coequHeHNs bubmorexa IOK
p o https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabdora Ne 5. Pemenue
41 SKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnmoreka [IOK
«Baxknelnme HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSD
KonTponsnas padota Ne3 mo teme
42 «Baxknelnme HeMeTaJUIBI U UX Bubmuorexa IIOK
https://m.edso0.ru/00ae0e18
COEIUHEHUSD)
OOmas xapakTepucTuka XHMUYECKUX
3JIEMEHTOB — METAIIOB.
Metannudeckas CBSI3b U bubmuoreka [IOK
43 ]
MeTaJUIM4ecKas KpUCTAITHYECKast https://m.edsoo.ru/00ae103e
pemerka. dusnyeckue CBOMCTBA
METAILIOB
XUMHUYECKIE CBOMCTBA METAJLIOB.
. bu6nmmoreka [IOK
44 DJIEKTPOXUMUYECKUN PSJT

HANPsDKEHU I METaJUIOB

https://m.edsoo.ru/00ae1156
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O6ume crnocoObl MoTydeHUs
meTauioB. CrtaBel. Beruncienus no

Bbu6nunoreka [JOK

4 .
° YPaBHEHHAM XHMHUTCCRUX peartiut, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
MpUMECcH
16 I Bu6nunoreka [IOK
OHATHE O KOPPOSHI METAIIIOB https://m.eds00.ru/00ae1278
bu6nuoreka [JOK
47 Wlenotmsie MeTans: https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnnoreka LIOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlerouHO3EMENBHBIE METAILIBI — bubnunoreka LIOK
KaJILIIUHA U MarHui https://m.edsoo.ru/00ae15e8
50 B . Bu6nunoreka [JOK
WKHCHIIIE COCINHCHHA KATIBITIA https://m.edsoo.ru/00ae15e8
51 OO0o01IeHe U CUCTEMAaTH3AIUS
3HAaHUM
59 JKécTtkocTh BOJIBI M CIOCOOBI €€ bubmuoreka IIOK
YCTpaHEHHUS https://m.edso0.ru/00ae 1886
[Ipakrrdeckas padorta Ne 6 mo Teme
53 "YKECTKOCTH BOJBI M METOJIBI €& Bubmorera IIOK
https://m.edsoo.ru/00aelae8
yCTpaHeHHs"
. bubmuoreka IIOK
>4 AJIOMHHHH https://m.edso00.ru/00ae1c64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubmuotexa LIOK
TMAPOKCHIA https://m.edso0o.ru/00ae1c64
56 Heneso bubmuoreka [IIOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUBI U COJIM KEJIC3a

Bu6nunoreka [JOK

S (I u xene3a (I11) https://m.edsoo.ru/00ae35e6

58 O0o01eHre U cucTeMaTUu3alus
3HaHUI
[Ipakrrdeckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka LIOK
«BaxHeHIIMe METaUIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSDY
Boraucnenus no ypaBHEHU M
XUMUYECKUX PEAKIUii, €CITH OJIUH U3

60 pEareHTOB JIaH B U30BITKE WJIH bu6nmoreka [JOK
COJIEPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIA BBIXO/A IIPOJYKTa
peaxkuuu

61 O0o01meHne U cucTeMaTUu3aus
3HaHUI
KonTponbHas padora Ne4 o reme

62 «BakHe#me MeTayuTbl ¥ HX
COCAMHCHHSD)

63 BemectBa 1 Marepuaiibl B bubnnoreka LIOK
MTOBCETHEBHOM JKMU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
XUMUYECKOe 3arpsi3HEeHHE bubnnoreka LIOK

64 .

OKPYKAIOILLEH Cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pereHnun bubnnoreka LIOK
9KOJIOTUYECKUX MPOoOeM https://m.edso0.ru/00ae4270
PezepHbIii ypok. O6001meHNE U bubnunoreka LIOK

66 .
cucTeMaTHu3alusg 3HaHui https://m.edso0.ru/00ae0d0a

67 PezepBHblii ypok. O6001mICHNE U bu6muotexa LIOK
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cHUCTEMAaTHU3al U 3HAHUU

https://m.edso0.ru/00adb33c

68 PezepBHbIii ypok. O6001mCeHNE U

CHCTEMAaTHU3alys 3HaHU

bubmnoreka [IOK
https://m.edso0.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

» Xummns, 8 kmacc/ 'abpuensa O.C., OctpoymoB W.I"., Cnagkos C.A.,
AxtmonepHoe o61mecTBo «M3narensctBo «IIpocBemenne»
» Xumns, 9 xinacc/ 'abpuensua O.C., OctpoymoB W.I"., Cnagkos C.A.,

AK]_[I/IOHepHOG O6I_HGCTBO «31arensCcTBO ((HpOCBeH_[eHI/Ie»

METOJANYECKHUE MATEPHAJIBI U1 YUUTEJIA

["a6puensan O.C., JIsicoBal'.I'. Xumus 8 knacc. [IpoBepouHbie U KOHTPOJIbHbBIE
paboTtel. Mockasa. "l[Ipocsemienue". 2021

IMabpuensn O.C., Tpuryouak N.B. CoopHUK 3324 1 yripakHEHUA. XuMus 8
kiacc. Mockaa."l[Ipocsemenue". 2020

IMabpuensn O.C., JIsicoBal.I'. Xumus 9 knacc. [IpoBepouHbie U KOHTPOJIbHBIE
paboTel. Mockasa. "[Ipocsemenue". 2021

IMadpuensn O.C., Tpuryouak N.B. COopHUK 33724 U yIIpaKHEHUH. Xumus 9

kiacc. Mockaa."[Ipocsemenue'. 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETU

HUHTEPHET
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