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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTAaBIICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX opranu3anusix Poccuiickoit denepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpPKAHUE, IPEyCMATPUBAET PACHpEesIEHUE €ro Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTrO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIETr0 00pa30BaHus, a TaKKe TpeOOBaHMI K pe3yabTaTaM 00yYeHUS XUMHUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MaTepUAIILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIeM 3JpaBOOXPAHECHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OKCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrH4Yeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTrO 00IEero oOpa30BaHHS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuto. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/ICTaBIEHUI 00 MEKTPOIUTUYECKON TMCCOLMALINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJNYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U MOJIYy4YECHHS U3y4aeMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHNUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyenue xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKOoe NpUOOIIeHHe OOydarolmxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3zHOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBJICHUS OKPYKAIOIIETO0 MHUPA, WUCIONB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11eJIeCOO0pa3HOro MOBeJIeHHs] B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMeceil.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Ccll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocBsA3b KOJIMYECTBA, MAacchl U
yKclla CTPYKTYPHBIX €AMHHUIL BenecTBa. Pacu€rsl o popmynam XuMUYECKUX COEIMHEHUI.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aUMO/IEICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxkenue rugpokcuna menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmeau (), usydenme crocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAapPEHHON COJM, HAONIOJICHHE U ONMCAHUE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
poMbIUIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — aloTporHas MOAU(pUKAIUS
KHCIJIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJAE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUpPOIHBIX BoA. OXpaHa M OYHUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akrusHoctu metamwioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJepKaHusl KUCIOopoJia B BO3yXe, MOIydeHue, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpAaHWE, PACIIO3HABAHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3TMUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3a/1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumudyeckux odiemeHtos [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX szaep. M3oromsl. Dnektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. Kosanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadms: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC TOPOJbI, TIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COCAVUHEHMH B COOTBETCTBUM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX PeaKkiUil MO pa3IMYHbIM MpPU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DICKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBAa KUCIOT, OCHOBAHUM MU COJIEM B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKHUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJIo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHUEO MATEpUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIUNA (FOPEHHE, peaKUuu pa3iokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBue Xjopa U XJI0pOBOAOPO/ia Ha OPraHU3M uesoBeka. BakHele Xaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOJIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kilacca KHCIOT M chenuduueckue). XHUMHUYECKUE peakIuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEINMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arps3HEHHE OKpPYXKAIOIIEH Cperbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B Npupoie, (U3NYEecKue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peaklyds Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3MYECKUe U XMMUYECKHE CBOMCTBA, JIeHICTBUE HA JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, IOJydyeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJEeH, ATAaHOJI, IJMLEPHH, YKCycHas kuciora). IIpupoausie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B JKU3HU YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHUEeBOM kuciiote. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIILIEHHOCTH. BaxHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C O0pa3llaMM XJIOpUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHHE MOJeNell KPHUCTAIMUECKUX PeIETOK ajamasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEJeHHE KAaueCTBEHHBIX peakiuii Ha KapOoHAT u
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTUKAa XWMHUUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN Pl HanpspkeHuH MertauioB. (DU3nyecKkne W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanmbIus (OKCU, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMUHHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKArOIIeH cpepl (TIpeenbHas JOMyCTUMAass KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCyIEeCTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Owiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMHUHU B €TUHCTBE YU€OHOH M BOCIIUTATEIBHON JACATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPaBUIAMHU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHUS U COLMATU3ALMH O0yUYarOIIHXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOWIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATEbCKOM, TBOPYECKOW M JAPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOW y4yeOHOM NesTeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  TNPEACTAaBICHUS O  BEUIECTBE M  XUMHUYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeon, O posn
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON pabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYMHBIMH TEXHUUECKUMH CpEeACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIHCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJSIEHUsT aJKOTrojsi, HAPKOTHKOB, KYpPeHHS), HEOOXOAMMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaMm TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHoi MmpodeccnoHalbHOM AeITeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOr0 M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIIUX 3J0POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpeACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOJACTBOBATHCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33pEHUST OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHs, MPUHIUN, TUNOTE3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MMpa, U YHHUBEpCalbHbIe yueOHble NEeHCTBUS (TO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble jornyeckue neicTBUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIFOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XumMu4deckass ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIPOIlECCaxX U SABICHUIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THUIIOTE3Bl MO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOLICHHS W BBIBOJBI MO pe3yJlbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAUMBIX JIJIsl BBINOJIHEHMS YU€OHBIX U MIO3HABATEIbHBIX 3a/a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (opMy mMpeicTaBlieHus
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTEIIbHOCTH HH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIICTBa U TpaHCTIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATb CBOM MPEJIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja0opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEOBAaHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LU ACSITEIbHOCTH, IJIAaHUPOBAaTh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUN C y4€TOM TMOJIyUYeHHs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeIMETHOW 00sacTH «XUMHS», BUABI JESITEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas J0Js XHUMHYECKOIrO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, 9K30- U SHIAOTEPMHUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTNpEeNATh BAJICHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYE€HHs, 3aKOHa ABOTapo;
ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuoguueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMysie COeTUHEHNs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BbISIBICHHE MPUYMHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYI0il U  J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K koHny oOyudeHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHUYECKas pPEeaKUus, XUMHUUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPPO3Us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpeleibHO JOImycTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3apsi[i HOHA IO XHWMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa nu 1€MOHCTPUPOBATh
€ro TMOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leprognueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX MEPUOJOB U TJABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) oOLIMEe W cHenu(uyeckre XHUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLM HOHHOrO OOMEHA, ypaBHEHUS pEaKLUi,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca STHUX PeaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COETMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIY4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHbII COCTaB PA3JIMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3alUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Bcer KoHTpoJibHbIe IIpakTHYeckue
n/n NMpoOrpamMmbl o0pa3oBaTejibHbIE PeCypPChl
0 padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BaxkHas o0J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKON 5 2 bubnuorexa [JOK
' p https://m.edsoo.ru/7f41837c
JESITEIILHOCTH YeJI0BEKa
bubnuoreka [IOK
1.2 B 15 1
CHICCTRA M XUMITICCKHE PeaKtiitd https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
bu6nmorexa LIOK
2.1 B .K il 6
o3ztyx. Kucnopon. Ionsie 06 oxcnnax https://m.edsoo.ru/7f41837c
bubnmorexa LIOK
2.2 B 11 1
OAOPOALLIOHATHE O KHCIOTax H cOLAX 8 https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuotexa [JOK
' COEIUHEHUN https://m.edso0o.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguydeckas cucreMa xumudeckux 3j1eMeHToB /[. . MenaeseeBa. CTpoeHne aToMOB. XMMHYeCKas

cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPe€aKIuu

3.1 [Tepuonnueckuii 3akoH u [leprnonnueckas

7

bubanoreka [JOK



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

cucTeMa XUMMUYECKuX anemMeHToB /1. 1. https://m.edso0.ru/7f41837c

Menaene-eBa. CtpoeHue aToma

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8 1
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bub6numoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 4 >
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosaunvecTBo yacoB
IIpakr DJIEeKTPOHHbIE
Ne Tema ypoka Konrpo wmueckn /[laTa nupposbie
n/n Bceero JIbHbIE e u3ydyeHusi odOpa3oBaTesIbHbIE
padorbsl  paboTt pecypcbl
bl
1 [Ipenmer xumuu. Ponp xuMuu B xKU3HU YesoBeka. Tena 1 bubnuorexa [JOK
1 BEILECTBA https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B
3 nabopaTopuu U NMPUEMBI 0OpallieHus ¢ 1a00paTOPHBIM 1 bubmmorexa [OK
0BOpy0BaHHEN https://m.edsoo.ru/ff0d23dc
4 UucTtsie BemecTBa u cMecu. CriocoObI pa3iesieHust 1 bubnmnorexa [JOK
cMecen https://m.edsoo.ru/ff0d26ca
5 ITpakTryeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha 1 bubnuoreka [IOK
IpUMEpEe OYUCTKH ITOBApPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bubnnorexka [JOK
0 ATOMBI It MOICKY T L https://m.edsogru/fdeZaGC
7 XUMHUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUYECKHIX 1 bubnuotexa [JOK
DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u Cl10KHBIE BEIIECTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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10 3aKOH MOCTOSHCTBA COCTaBa BEILECTB. XUMHUUYECKas bubnunorexa LIOK
dhopmyna. BageHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aroMHast Macca. OTHOCHUTEbHAS bubnnoreka [HOK
MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COSAMHEHU U bubmmorexa [TOK
https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Mounb. Mousipaas Mmacca ngs?ﬁr?]?:ciigroulllff 0d5230

14 du3nYecKre U XMMUYECKHUE SIBICHUS. XUMUYECKas bubmuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U yciaoBUS MPOTEKAHUSI XUMHUYECKUX PEaKIIHii bubmmorexa [TOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MAacChl BEIIEeCTB. XMMHUYECKHE bubnunoreka [JOK
yYpaBHEHUs https://m.edsoo.ru/ff0d3b88

17 Beruucnenus koan4uecTBa, MacChl BEIIECTBA MO bu6mmoreka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708

18 Knaccudukanmss XuMuuecknx peakiuii (CoeTMHEHUS, bubnmnorexa [JOK
pasnoKeHusl, 3aMeIeHnsI, 0OMEeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEAMCT. bubnmnorexa [JOK
O06o011ieHne 1 cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «Bemiectsa u bubnnorexka [JOK
XUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290

91 Boznyx — cmecsk ra3zos. CocraB Bo3ayxa. Kucinopomx — bubmuorexa [JOK
3JIEMEHT M MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e

99 Pu3nuecKre 1 XUMUUECKHE CBOMCTBA KUCIOpOaa bubnmoreka [JOK
(peakuuu oxucienus, ropeane). [louarue o6 okcumax https://m.edsoo.ru/ff0d4614

93 Crioco0bI TTOTy4eHHsT KUCITOpOoia B JIA0OPaTOPUH U bubnmuotexa [JOK

MIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d2eae
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TemnmoBoii 3¢ HeKT XUMUIECKON PEeaKIINH, TOHITHE O

24 TEPMOXHUMHUYECKOM YPaBHEHHH, SK30- U bubmmorexa [JOK

https://m.edso00.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUIX

25 TormBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE bubnuoreka [IOK
BO3/lyXa, CIIOCOOBI €r0 MPEIOTBPAIICHIS https://m.edsoo.ru/ff0d4c4a

26 [TpakTrueckas padota Ne 3 o teme «llomyduenue u bubnnoreka [HOK
coOupaHue KUCIOPO/Ia, U3YICHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — »anemMeHT u nmpocToe BEIIeCTBO. bubnuorexa [JOK
Haxoxnenue B npupoae https://m.edsoo0.ru/ff0d4ddo

28 OU3NYECKUE U XMMUYECKUE CBOKMCTBA BOJOPOIA. bubnunoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo0.ru/ff0d4ddo

29 [TonsiTHe 0 KUCTOTAX U COJIAX bubmmorexa [TOK
https://m.edsoo0.ru/ff0d50d2

bubnmnoreka [JOK
30 CriocoOsI MOJTydeHHUs BOJOPOa B TAO0OpaTOpHH httos://m.e dsogru /F0d4ddO

31 [IpaxTuueckas padora Ne 4 no teme «llonyuenue u bubnuoreka [IOK
coOupaHue BOJOpOIa, U3yUEHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOrajpo }P?;Ifs?;lr?]?:(izgrou/ﬁff 0d5426

33 Brruucnenus o0bMa, KOJIMYECTBa BEIISCTBA T'a3a MO €ro bubmuorexa [JOK
M3BECTHOMY KOJIMUECTBY BEILIECTBA WM 00BbEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00bEMOB Ta30B MO ypaBHEHUIO PEAKIINH Ha bubnuotexa [JOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHUH ra30B https://m.edsoo.ru/ff0d5708

35 du3ndyecKue 1 XUMUYECKHE CBOMCTBA BOJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a

. bubnuorexa [JOK
36 CoctaB ocHoBanwii. [ToHsiTHEe 00 HHAMKATOpPaAX https://m.e dsogru 1#10d5962

37 Bona kak pactBoputens. Hacwiliennbie u bubnmoreka [JOK
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HEHaCBILIEHHbIE pacTBOPbl. MaccoBas /10J1s BELLIECTBA B
pacTBope

https://m.edsoo.ru/ff0d5b40

[TpakTuyeckas padora Ne 5 mo teme «IIpurorosienue

bu6mmoreka [IOK

38 aCTBOPOB C OIPENEIEHHON MacCOBOM IOIEH
pacte p..B HIPC/ICICHHON M BoR AcaeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 Kontponbnas padota Ne2 o reme «Kucmopo. bubnnoreka [HOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, kKiaccupuKalus, HOMEHKIIATypa bubmorexa HOK
AR ’ HH, yp https://m.edsoo.ru/ff0d664e
41 [losydyeHne U XUMUYECKUE CBOKWCTBA KUCIOTHBIX, bubnnorexa [HOK
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOcTaB, KJIacCU(pUKAIIKA, HOMCHKJIATypa bubnmorexa LHOK
) ’ TuA, yp https://m.edsoo.ru/ff0d67ca
43 Ilonydyenune u XxuMHu4eckue CBOMCTBAa OCHOBAaHUM bubmmorexa [TOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa bubmmorexa [IOK
’ ’ o, yp https://m.edsoo.ru/ffOdfee2
45 Tlonyyenue n XuMHU4eCcKre CBOMCTBA KUCIIOT bubmmorexa [IOK
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI MOTy4YEHUS, bubnmnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTruyeckas pabora Ne 6. Pemenue
47 DKCIEPUMEHTAILHBIX 3a1a4 10 TeMe «OCHOBHEBIE KJIACCHI bubmmorexa [TOK
p a . https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COSAMHEHUI»
48 ['eneTnueckas cBsI3b MEXKy KJIACCAMU HEOPTAHUYECKHUX bubnmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/00ad9a50
b K
49 O000111eHE U CUCTEMATH3AIU 3HAHUI nbsmorexa LO

https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

50 KonrtponsHas padora Ne3 o treme "OCHOBHBIE KIacChI bubmumoreka [IOK
HEOPraHWYECKUX COeAMHEHUMN" https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKY KJIACCH(PHUKALINN XUMHUIECKUX bubnuoreka [IOK
a1eMeHTOB. [IoHsATHE O IrpynIax CXOAHBIX YIEMEHTOB https://m.edso0.ru/00ad9ffa
[lepunonnueckuii 3akoH u [lepuonnueckas cucrema bubnmoreka [JOK
52
XUMH4YecKuXx daemeHToB M. M. MenaeneeBa https://m.edsoo.ru/00ada52c
53 Ilepronasl, TPyNHIIBL, HOATPYIIIEL bubmorexa [TOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
54 Crpoenune aromoB. CocTaB aTOMHBIX siaep. M30Tombl
p Aep https://m.edsoo.ru/00ada342
55 CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnuorexa [JOK
[Tepuonuueckoit cucremsl [l. . Menneneena https://m.edsoo.ru/00adaébc
XapakTepucTuKa XUMUUECKOT0 3JIEMEHTA TI0 €T0
56 noJioxkeHuto B [lepuoanueckoit cucreme . U bubmorexa [JOK
P T https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa Jijisi pa3BUTHSI HAYKH
57 u npaktuku. J[. 1. MenaeneeB — y4€HbId, Ie1aror u bubmmorexa [JOK
p I a ¥ > TTEA https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DNEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX bu6nmoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HNonnas xumudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBanenTtHas noisgpHas XUMHUYECKasi CBSI3b bubmiorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosipHas XUMUYECKas! CBA3b bubmiorexa LOK
p https://m.edsoo.ru/00adaab9
b K
62 CrelneHb OKUCIEHUS nbsmorexa LO

https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adae28

bubmuorexa [JOK

63 OKHCIIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIINH 1 https://m.eds00.ru/00adb076

bubmuorexa [JOK
64 OKHCIUTENTN U BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076

65 KonTponbnas padora Ne4 no teme «CTpoeHue aroma. 1 bubnmoreka [JOK
XuUMUYeCcKasi CBSI3b» https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001IeHHE U CHCTEMaTH3alUs 1 bubmumoreka [IOK
3HaHUHN https://m.edsoo.ru/00adb33c

67 PesepHblil ypok. O6001IEHHE U CHCTEMaTH3aIHs 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2

68 PesepBHblIitl ypok. O600111€HNE U CHCTeMAaTH3alHS 1 bubnuorexa [JOK
3HaHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

DJIeKTPOHHbBbIE
JlaTa P
uudposbie
H3Y4YeHH
KosmnuecTBo yacos oOpa3oBaTe/ibHbIE
b
Ne T pecypcbl
eMa ypoka
n/n P
MpaxkTn
KonTpoabu P
Bceero qyecKue
ble padoThI
padoTbI
. bubnuoreka [IOK
[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
1 1 https://m.edsoo.ru/00a
xAuMuueckux 3nmemMeHToB 1. Y. Menaeneena
db59e
. bubnuoreka [{OK
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMHUYECKHUX
2 . 1 https://m.edso0.ru/00a
AJIEMEHTOB TEPBBIX TPEX MEPHOIOB
db6b6
Knaccudukanus 1 HoOMeHKIATypa HEOPraHUYEeCKIX bubmorexa HOK
3 BCIIICCTE 1 https://m.edsoo.ru/00a
- db7e2
. bubmmoteka IIOK
Bubl XuMu4eckoil CBSA3M U TUIIBI KPUCTATUIMUECKUX
4 elETOK 1 https://m.edso0.ru/00a
p dbac6
Kontponsnas padora Nel o teme «IloBropenue u
5 yriayOseHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 1 1
KJiacca»
bu6nunoteka LIOK
5 Knaccudukamnmss XuMuaecKux peakifii mo pa3auaHbIM 1 https://m.edsoo.ru/00a

IIpU3HaKaM

dbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu xumMuyeckout peakuuu. [lonsitue o

bubnunorexa LIOK

7 https://m.edsoo.ru/00a
TOMOTEHHBIX U T€TEPOreHHBIX PEAKIIUIX dbe9a
[Tonsitue o xumMuueckoMm paBHoBecuH. DaKTOPHI, bubmuorexa [IOK
8 BIIMAIOIIME HA CKOPOCTb XMMUYECKOM pEeaKkuu U https://m.edsoo.ru/00a
HOJIOKEHUE XUMHYECKOIO PABHOBECHUS dc28c
bub6nmoreka [IOK
9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU https://m.edsoo.ru/00a
dcade
Teopus dnekTponuTUIECKO quccornuanuu. CUiIbHEBIE U Bubmrorexa IIOK
10 g P ' https://m.edsoo.ru/00a
cia0ble SJIEKTPOTUTHI dcd6s
bubnunoreka LIOK
11 HonHbIe ypaBHEHHs peakuui https://m.edsoo.ru/00a
dd448
. . bubmuoreka [IOK
XHUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B CBETE
12 N . https://m.edsoo.ru/00a
MIPEJICTAaBICHUM 00 IEKTPOIUTUYECKON TUCCOLIUAIIUU 4d5ds
XHUMHAYECKHE CBOIMCTBA COJEN B CBETE MPEACTABIIEHUI 00 Bubmiorexa OK
13 N p https://m.edsoo.ru/00a
AIEKTPOJIUTUYECKON JUCCOLMAIITN 4dsb2
bubnmorexa LIOK
14 [TonsiTHEe O rHapONIU3E coneit https://m.edsoo.ru/00a
dd9d4
but6mmorekxa [IOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/00a
ddd12
bubmmoreka [IOK
IIpaktrueckas padora Ne 1. «Pemenne
16 p p https://m.edsoo.ru/00a

OKCIICPUMCHTAJIbHBIX 3a/1a49»

ddbfa
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https://m.edsoo.ru/00adcd68
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Kontponbnas padota No2 mo TeMe «DJIEKTpOIUTHIECKAS

bubnunorexa LIOK

17 https://m.edsoo.ru/00a
aucconuanus. XUMHYECKHUE PEAKIIUH B PACTBOPAX» ddeco
bubnunorexa LIOK
OO6m1ast XxapakTepruCcTHKa rajJoreHOB. XUMUYECKHE
18 . https://m.edsoo.ru/00a
CBOICTBa Ha IIpUMEpPE XJI0pa ddfe2
bu6nmoreka [IOK
XinopoBogopoa. CosisiHast KUCI0Ta, XUMUYECKHE
19 . https://m.edsoo.ru/00a
CBOICTBa, MOJy4YeHHUE, IPUMEHEHUE
del04
bubmuoreka [{OK
[IpakTuueckas pabora Ne 2 o teme «llomydaeHue
20 p N p . . v https://m.edsoo.ru/00a
COJITHOM KHICIIOTHI, H3y4CHHE €€ CBOMCTBY
de348
. bubnunorexka LIOK
Boruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKIIUM,
21 https://m.edso0.ru/00a
€CJIM OJTUH U3 PEareHTOB JIaH B U30BITKE
de488
bubmmoteka IIOK
22 OOmast xapakrepucTHka 31eMeHToB VIA-rpymnisl https://m.edsoo.ru/00a
de64a
AnnotponHsie Moaupukanuu cepbl. HaxoxaeHue cepsl U bubmorexa LOK
23 N . ’ . https://m.edsoo.ru/00a
e€ coeIMHEeHUI B TIPUPOie. XUMUYECKHE CBONCTBA CEepHI debaa
bubnmorexa LIOK
CepoBo0opoJ1, CTpoeHHE, GPU3HYECKHE U XUMUISCKUE
24 cBoficTna https://m.edsoo.ru/00a
de802
but6mmorexa [IOK
Oxcunel cepbl. CepHas KHCIOTa, (U3HUECKUAC U
25 . https://m.edso0.ru/00a
XUMHNYCCKHUEC CBOMCTBA, IPUMCHCHUC
dea28
XUMUYECKHE peakllny, JIeXKalllle B OCHOBE bubmuoteka [IOK
26 MPOMBIIIJICHHOTO CTI0CO0a MOYYEeHHS CEPHON KUCIIOTHI. https://m.edso00.ru/00a

XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpeabl

dec8a
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

bu6nmoteka [IOK
27 Brrunciienne MaccoBoil 1071 BbIXOa MPOIYKTA PEAKIIMHU https://m.edsoo.ru/00a
dec8a
OO6m1ast xapakTepucTrka 3J1eMeHTOB V A-Tpyniibl. A30T, bubmmoreka [JOK
28 pacrpocTpaHeHue B Ipupojie, GU3NIeCcKue 1 https://m.edsoo.ru/00a
XHUMHYECKHE CBOICTBA deeab
AmMMHaK, ero Gu3n4ecKrue 1 XHMUYECKHE CBOMCTBA bubmmorexa [JOK
29 ’ ’ https://m.edsoo.ru/00a
MOJTyYEHUE ¥ IPUMEHEHHE df004
Bbub6nunoreka LIOK
[IpakTuueckas pabora Ne 3 o teme «llomydyenue
30 P P . YA https://m.edso0.ru/00a
aMMHaKa, U3y4yeHue ero CBOMCTB»
df180
A3OTHas KuCoTa, €€ (u3nuecKue u XuMUIeCKUe bubmorexa LOK
31 . ’ https://m.edsoo.ru/00a
CBOICTBa 4306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE bubmmnoreka HOK
32 MUHEpAIbHBIX YA00peHH. XUMHUECKOe 3arpsi3HeHNe https://m.edsoo.ru/00a
OKpY’Karolllel Cpeibl COeAMHEHUSIMHU a30Ta df518
bu6nmoteka [IOK
dochop. Oxeng pochopa (V) u pocdopHast KUcIoTa,
33 Pop A docgopa (V) v(b $op https://m.edsoo.ru/00a
(du3nUecKre U XUMUICCKUE CBOMCTBA, MTOTYICHHE J68a
but6mmoreka [JOK
Hcnons3oBanue (pocdaToB B KaUECTBE MHHEPATHHBIX
34 N N https://m.edsoo.ru/00a
ynoOpeHuit. 3arpsisHeHre IpUpoaHOM cpensl pocharamu 420
but6mmoreka [JOK
35 Yrnepos, pacnpocTpaHeHUE B IPUPOJE, pusndeckue u https://m.edsoo.ru/00a

XHUMHUYECKHE CBOMCTBA

dfd9c
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https://m.edsoo.ru/00adf306
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Oxcunpl yriaepoaa, ux (pu3nuecKkue u XuMUIeCcKue

bub6nmoreka [IOK

36 CBOMCTBA. DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00a
okcuaoM yriepoza (1V) dfebe
bubnunorexa LIOK
37 VYrosbHast KUCIOTA U €€ CoNn https://m.edsoo.ru/00ae
006¢
[IpakTrueckas padota Ne 4 o teme "IlonmydyeHnue bubmmoreka [JOK
38 yriekucioro ra3a. KauectBeHHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae
HOH" 027e
[TepBoHaYaNIbHEIC MTOHATHUS 00 OPTrAHUYECKUX BEIIECTBAX bubmorexa [JOK
39 P P https://m.edsoo.ru/00ae
KaK O COeJIMHEHUSX yriepoa
054e
bubnunorexka LIOK
40 Kpemuuii u ero coenvuenus https://m.edsoo.ru/00ae
080a
[IpakTnueckas padora Ne 5. Pemenue bubmuoreka [IOK
41 AKCIEPUMEHTAIBHBIX 3374 N0 TeMe «BaxkHenmme https://m.edsoo.ru/00ae
HEeMeTaJIJIBl ¥ UX COSTMHCHHUS 0bf2
bubmmoteka IIOK
KontponbHas padota Ne3 no teme «BakHelme
42 P P https://m.edsoo.ru/00ae
HEMETAIIJIbl U UX COCTUHEHUS
0el8
OO01mas XxapakTepucTUKa XUMUIECKIX DJIIEMEHTOB —
but6mmorekxa [IOK
MeTayoB. MeTannudeckast CBsi3b U MeTaJUTHUECKast
43 . . https://m.edsoo.ru/00ae
Kpuctaumaeckas pemeérka. dusnyeckue cBorcTBa 1036
METaJIJIOB
bubnunoreka LIOK
44 XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI https://m.edsoo.ru/00ae

pAx HaHpH)KCHI/Iﬁ METAJlJIOB

1156
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https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Oo6mue ciocoOb! monydeHus MmetauioB. CIiIaBbl.

bub6nmoreka [IOK

45 Brruuciienus o ypaBHEHHSIM XUMHYECKUX PEAKIUH, https://m.edsoo.ru/00ae
€CITH OJIMH U3 PEAreHTOB COJAEPIKUT MPUMECH 1156
bubnunorexa LIOK
46 [TonsTHE O KOPPO3UM METAJIIIOB https://m.edsoo.ru/00ae
1278
bub6nmoreka [IOK
47 [IlemoyHbIC METAJLIBI https://m.edsoo.ru/00ae
14b2
bubnuoreka [IOK
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS https://m.edsoo.ru/00ae
14b2
bubnunoreka LIOK
49 [IenouHoO3eMeNIbHBIC METAIIIBI — KAJIBIIUM U MarHui https://m.edsoo.ru/00ae
15e8
bubmmoteka IIOK
50 Baxnerime coeTuHEHU KaIblIHs https://m.edsoo.ru/00ae
15e8
51 O06o00611eHre U cucTeMaTu3alus 3HaHU!
bu6nmorexa LIOK
52 XKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHHS https://m.edsoo.ru/00ae
1886
" bubnuotexa [JOK
I1 eckast pabota Ne 6 mo Teme "XKECTKOCTH BOIBI U
53 Parctite . P " A https://m.edsoo.ru/00ae
METO/JIbI €€ yCTpaHEeHHUS
lae8
but6mmorekxa [IOK
54 AntoMuHUN https://m.edsoo.ru/00ae
1c64
bub OK
55 AMdoTepHbIE CBOMCTBA OKCHUIA M THIPOKCHAA nomorexa L

https://m.edsoo.ru/00ae
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1c64
bubnunorexa LIOK

56 Keneso https://m.eds00.ru/00ae
1d86
bubnunoreka LIOK
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae
35e6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue Bbu6moteka [JOK
59 SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHelmue https://m.edsoo.ru/00ae
METAJIIbl M UX COCTUHEHUS» 3de8
Brruncnenus mo ypaBHEHUSIM XUMHYSCKUAX PEAKIIAHN,
€CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE WM COACPIKHUT bubmorexa [JOK
60 P . P https://m.edsoo.ru/00ae
npuMecH. BeranciaeHus: MaccoBOM 107U BbIXO/1a 1750
MIPOJYKTa PeaKiuu
61 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH
62 KonrtponbHas padota Ne4 o teme «Baxneiimne
METaJIJIbl U UX COSTUHEHUS»
BemecTBa 1 MaTepuansl B MOBCEAHEBHOMN KU3HU bubmorexa [TOK
63 P https://m.edsoo.ru/00ae
YesioBeKa 350
but6mmorekxa [IOK
64 XUMHUYECKOE 3arpsAI3HEHUE OKPYKAIOIIEN CpeIbl https://m.edsoo.ru/00ae
4270
bubnunorexa LIOK
65 Ponb xumum B perieHnn 3K0JI0rHUecKuX npodaem https://m.edsoo.ru/00ae
4270
66 PezepBHblil ypok. O60011I€HHE U CCTeMaTH3alus bu6muoreka [IOK

3HAHUH

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

PeszepBHbIil ypok. O6001ICHHE ¥ CUCTEMATU3AIIHS

0d0a
bubnunorexa LIOK

67 . 1 https://m.edsoo.ru/00a
3HaHUI db33c
68 PGSGp]iHLII\/'I ypok. O0001IeHne U CHCTeMAaTH3aIus 1 ﬁgg?;&?gg;gﬁ}éoa
3HAHUU d9ch?
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., CnagkoB C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
TexHoIorn4eckue KapTbl ypoKOB

HacronpHas kaura yuurens. Xumus 8 Kiacc

HacronpHas kaura yuurens . Xumus 9 knacc
JlunakTniecKkne KapTOuKu

Harnsaasiin Matepuan

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
OUIIN
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