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INOACHUTEJIBHAS 3AIIMCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHusl COCTaBlIeHA HA OCHOBE TPeOOBaHUI K
pe3ynbTraTaM OCBOEHHS OCHOBHOW 0Opa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUf,
npencraBieHHplx B ®I'OC OO0, a Taxke Ha ocHOBe (emepanbHON pabovei MpOrpaMMbl BOCIUTAHUS U C
yu€TOM KOHLICTLMU TpenojaBaHusl y4eOHOro ImpenMera «XUMHS» B 00pa30BaTeNIbHBIX OPraHU3AIMIX
Poccuiickoit @enepanuu.

[IporpamMma 1o XuMuu JAET TPEACTABICHUE O IIENAX, OOIIeH cTpareruu OOy4YEeHHs, BOCIUTAHUS W
pa3BUTHS OOYYaIOIIUXCS CPEICTBAMU YYE€OHOTO TPEAMETa, YCTAHABIMBAET OO0S3aTEIBHOE MPEIMETHOE
coJiep KaHHe, MPelyCMaTpUBaeT PACIPEICIICHUE €ro Mo KJIaccaM U CTPYKTYpUPOBAHHE MO paszjeliaM M TeMaMm
IporpamMmbl O XHWMHH, ONPEAEISICT KOJIMYECTBEHHBIE M KAUE€CTBEHHBIE XapaKTEPUCTHKU COAECpPKaHUS,
PEKOMEHIYEMYIO TOCIEAOBATEIbHOCTh M3YUYECHUSI XUMHUU C YYETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€i, JTIOTUKU Y4eOHOTO MpOoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydarolIUXCs, OMpPEeNsieT BO3ZMOXKHOCTH
npeaMeTa JUIsl peanusanui TpeOoBaHUI K pe3ynbTraTaM O0CBOSHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a TaKKe TPEOOBaHUN K pe3yiabraraM OOYYCHHS XMMHH Ha YPOBHE
1esaeil u3ydeHus MpeAMeTa W OCHOBHBIX BUIOB YYEOHO-TIO3HABATEIbHOW JACSITEIBHOCTH OOYdYaromIerocs: 1o
OCBOEHHIO Y4EOHOTO CONIepKaAHUSI.

3HaHHE XWMHUU CIY)KUT OCHOBOW Jisi (OpPMHpPOBAHHS MHUPOBO33PEHHUS OOYYaIOIIErocs, €ro
OPEICTaBICHUA O MaTepuaqbHOM €IWHCTBE MHpPA, BAXKHYIO pOIb WrpaloT (GopMUpyeMble XUMHUEH
MPEICTaBICHUS O B3aHMMOIIPEBPALICHUSAX DHEPTUU U 00 DBOJIOLUU BEHIECTB B MPHUPOJE, O MYTAX pPELICHHS
I00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI UYEIOBEUECTBA — CHIPbEBOM, IHEPreTUYECKOW, MUIIEBOH U
9KOJIOTUYECKOHN 06€30MacHOCTH, TPOOIIEM 3APaBOOXPAHEHUSI.

N3yuenne xumun:

CIOCOOCTBYET pealn3alui BOZMOXKHOCTEH JJII CaMOPa3BUTUS U (POPMUPOBAHUS KYIIBTYpPhI TUYHOCTH, €&
o0met 1 GyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMUPOBAHKE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0OYyJaromIMXcs, HABBIKOB UX
CaMOCTOSITENIbHON Y4eOHOMU JIeATeTbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEOBATEIbCKIUX YMEHUN, HEOOXOAMMBIX
KaK B IIOBCEIHEBHOM KM3HU, TaK U B TPO(HeCCHOHAIBHOMN 1eATeIbHOCTH;

3HAKOMHT CO CHEIH(PUKON HAYYHOTO MBIIICHUS, 3aKIaAbIBAET OCHOBBI 1IEIOCTHOTO B3MMIsAa HA €MHCTBO
MPUPOJIBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ITAioM B ()OPMUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
00yJaronmxcs;

crocoOcTByeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE,
K Y€JIOBEKY, BHOCHT CBOM BKJIQ/I B 9KOJIOTHYECKOE 00pa30oBaHUE O0yUaAIOIINXCS.

JlanHble HampaBlieHWS B OOYYCHHUM XHMHH OOECIEUMBAIOTCS CHENU(PUKON Cofep)KaHUus Y4eOHOTO
MpeaMeTa, KOTOPBIM SBISIETCS TEAarorMueckd aJanTHPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XUMHH Ha
OonpeeaEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHE OOYYaIOIIUMUCS
CHUCTEMbl TMEPBOHAYAJIbHBIX TMOHSITHH XWMHHM, OCHOB HEOPraHMYECKOM XHUMHHM M HEKOTOPBIX OTIEIbHBIX
3HAUYMMBIX MMOHATUNA OPraHUYECKON XUMUHU.

CtpykTypa comepykaHusi MpOrpaMMbl MO0 XUMHH c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOTO MOmxoia K e&
n3ydeHuro. ConepkaHnue CKIaJbIBaeTCA U3 CUCTEMBI TOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
HNOHATUH O XuMuyeckod peakuuu. OOe 3TH CcHUCTEMBbl CTPYKTYpHO OpPraHU30BaHbl [0 TMPUHIUITY
MIOCJIEI0BATEIBHOTO PAa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PaA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Tepuognueckoro 3axkona JI. 1. Menaeneesa kak OCHOBHOT'O 3aKOHA XMMUU;

— YU€HHUSI O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— IPEICTABICHU 00 AMEKTPOIUTHYECKOM TUCCOLMAIIUH BEIIECTB B PACTBOPaX.



Teoperndyeckne 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE AMIMPUYECKU TOIYYEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BHBAIOTCS TOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K APYrOMY, BBINOJHSS (DYHKIIUH OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUECKOIO IPUMEHEHHUS U MOYyYEHUS U3ydaeMblX
BEILECTB.

OcBoeHue MnporpamMmbl IO XMMHUHU CIIOCOOCTBYeT (DOPMHPOBAHUIO NPEACTABIECHUS O XMMUYECKOM
COCTaBJISIIOIEH HayyHOW KAapTMHBI MHMpa B JIOTMKE €€ CHCTEMHON HIpUpPObl, LIEHHOCTHOIO OTHOIIEHHS K
Hay4HOMY 3HaHHIO U METOAAM I103HaHUsS B Hayke. V3yueHHe XMMHUM NPOUCXOIUT C MPUBJICUECHUEM 3HAHUM U3
paHee W3yYEHHBIX YUEOHBIX MpeameToB: «Okpyxaoomuil mup», «buomnorus. 5-7 xmaccel» u «®Pusmka. 7
KJIace».

[lpy W3y4eHUH XUMHHM TPOUCXOIUT (HOpMUpOBaHME 3HAHMKA OCHOB XMMHYECKOH HAyKd Kak 001acTu
COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOM IEesATEIbHOCTH YelIOBeKa M KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOM KYIbTYphl. 3a7a4a y4eOHOro IpeaMeTa COCTOMT B (POPMUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUNH —
BOXHEHIINX (AKTOB, TIOHATHH, 3aKOHOB U TEOPETHUYECKUX IMOJOKEHHUH, JOCTYHHBIX 0000IeHNI
MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKH, B MPUOOLIEHUN K HAyYHBIM METOJaM MO3HAHUS NPH U3yYECHUU
BEIIECTB M XUMUYECKHX PEeaKunii, B JOPMUPOBAHUH M PA3BUTHH IMO3HABATEIILHBIX YMEHUN U UX IPUMEHEHUU B
y4eOHO-TI03HABATEIbHOM M y4eOHO-HCCIIEAOBATEIbCKON JIeSTEIFHOCTH, OCBOCHHUM NpPaBWI 0€301acHOro
oOpallieHus ¢ BEIleCTBAMU B ITOBCEIHEBHOM JKHU3HU.

[Tpy u3ydyeHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs BaKHOE 3HAYCHUE NMPHOOPENN TaKHe
eJY, KaK:

— (opMHpOBaHME HHTEUIEKTyallbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K  caM0OOpa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPHUHATHUIO pEIIeHUuH, CHOCOOHOW agamTupoBarbcs K  OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XHU3HU;

— HanpaBlIeHHOCTh OOY4YEHMs] Ha CUCTEMATHYECKOE NPUOOIIEeHHE OOYyYaroIIMXCsl K CaMOCTOSITENIbHOMN
MO3HABATEIbHONW JI€ATENbHOCTH, HAyYHBIM METOAAM II03HaHUA, (POPMUPYIOIIUM MOTHBALMIO M DPAa3BUTHE
CIIOCOOHOCTEHN K XUMMH;

— o0ecrieueHne YyCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarOIIUMHUCS OIbITa Pa3HOOOpa3HOM
JESITEIbHOCTH, IO3HAHUS M CaMOIO3HAHMS, KJIIOUEBBIX HAaBBIKOB (KJIIOUYEBBIX KOMIIETEHIMH), HMEIOIINX
YHHMBEPCAJIBHOE 3HAYECHHE JUIsl PAa3JIMYHbBIX BUJOB JIEATENBHOCTH;

— (hopmupoBanue o01ielt GpyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOI TPaMOTHOCTH, B TOM YHCIIE€ YMEHUMN
OOBSICHATh U OLIEHUBATH SIBICHUS OKPYXKAIOIIEro MUpa, UCIOJIb3Ys 3HAHUS U OIBIT, TOJyYSHHbIE TPH U3YYEHUHU
XUMHUH, IPUMEHATH UX NP PEIIEHUH MTPOOIeM B TOBCEIHEBHOM KU3HU U TPYAOBOH JESITEIbHOCTH;

— (popmupoBaHue y 00y4arOImUXCs TYMAHUCTUYECKUX OTHOIICHUN, MOHUMAHUS [IEHHOCTH XUMHUYECKHUX
3HaHUW A7 BBIPAOOTKU SKOJIOTUYECKU I1e1eCO00pa3sHOro MOBEAEHUS B OBITY U TPYIOBOM AESTENbHOCTH B
LEJISIX COXPaHEHUs! CBOETO 3/JOPOBBS M OKPYXKAIOIIeH MPUPOIHOM cpeibl;

— pa3BUTHE MOTHBAIMU K OOY4YEHMIO, CIOCOOHOCTEW K CAMOKOHTPOJIO M CaMOBOCIIMTAaHUIO Ha OCHOBE
YCBOEHHSI OOIIIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIS M HANpPaBICHHOCTH
JaNbHEUIIEro oOyueHusl.

OO11ee 4ncino 4acoB, OTBEAEHHBIX Ui M3YYEHHUs] XMMUU Ha YPOBHE OCHOBHOIO oOIIero oOpa3oBaHUs,
cocrainseT 136 yacoB: B 8 knacce — 68 "acoB (2 4aca B HeIen0), B 9 kiacce — 68 4acoB (2 yaca B HEZEIIO).



COIJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayanbHbIe XUMHYECKHE IIOHATHSA

[Ipenmer xumun. Ponb XMMHMM B JKM3HM 4YEJIOBEKa. XUMHUS B CUCTEME HayK. Teila M BeulecTBa.
@dusnyecKkue CBOWCTBA BEIIECTB. ArperarHoe coCTOsHHE BemecTB. [IoHsATHE 0 MeTOnax MO3HAHUSA B XMMHH.
YucTeie BemecTBa U cMecu. CrocoObl pa3ieieHus] CMECCH.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE 31€MEHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. IIpocTsie u
CJIO)KHBIE BellleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumnueckasi ¢popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHocuTenpHas aroMHas Macca. OTHOCUTENbHAas MOJEKyIsipHas Macca. MaccoBas J0is
XUMHYECKOTO JIEMEHTA B COEIUHEHUU.

KomnuectBo BemecrBa. Monb. MonspHas Macca. B3auMOCBs3p KOJIMYECTBA, MacChl M 4HUCIIA
CTPYKTYPHBIX €IUHHUI] BelecTBa. Pacuérsl mo ¢popmynaMm XMMHUECKUX COETUHEHHH.

dusnyecKkrue U XMMUYECKHUE SBICHU. XUMUYECKasl peaklus U €€ MPU3HAKU. 3aKOH COXPAaHEHUsI MacChl
BellecTB. XuMudeckue ypaBHeHMs. Knaccudukanuss XMMHUECKUX peaklUil (COeAMHEHUs, Pa3JIoKeHMs,
3aMeIIeHHs, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYHOH, MpaBWIaMu padOThI B JIAOOPATOPHH M MPUEMaMHU OOpaIeHHUs C
1abopaTopHBIM 000OpYIOBaHHEM, MU3yYCHHE M ONHMCAaHWE (DU3MYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKUX
BElIECTB, HaOItoieHNe (Pr3HUeCKHX (IUIaBJI€HUE BOCKA, TasHUE JIb/1a, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE
U KOHJIEHCAllUs BOJABI) U XMMHUYECKUX (TOpEHUE CBEYH, MPOKAIMBAHUE MEAHOM MPOBOJIOKU, B3aUMOJIEHCTBHE
Mella C KHCIOTOW) sIBIEHHM, HaONiofeHue M ONMCAaHUE IPHU3HAKOB MPOTEKaHWs XHUMHYECKUX pPeaKkIui
(pa3nokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHne THIPOKCHIA MEIH
(I) mpu HarpeBaHuu, B3anMoeicTBHE Kene3a ¢ pactBopoM conu Meau (1), nzydenne cnocoboB pasaeneHus
cMecel: C MOMOIIbI0 MarHuTa, (PUIBTpOBaHME, BBIMIAPUBAHUE, JUCTUIUISILMS, XpoMaTorpadus, IpoBeieHNe
OYHMCTKHU MOBAPEHHOW COJIM, HAaOJIIOEHUE U ONHCAHUE PE3YNbTAaTOB MPOBEACHUS OIbITA, WILIIOCTPUPYIOIIETO
3aKOH COXpPaHEHHS MAcChl, CO3aHNe MOJIEIe MOJIEKY (1IapOCTEPKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKMX BellecTB

Boznyx — cmeck rasos. Cocras Bo3ayxa. Kucimopon — aneMmeHT u mpocTtoe BeniecTBo. HaxokneHue
KHCJIOpoJia B Mpupone, Gpu3nueckue U XUMHUUeckue cBorcTBa (peakuuu ropenus). Oxcunel. [Ipumenenue
kucinopona. CrocoObl mosTyuyeHus: KUCJIoOpoa B JIabOpaTOpHH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopona B
npupope. O30H — aI0TPONHAs MOAU(UKALIUS KUCIOPOIA.

TennoBoit >pPexT XUMUYECKONH peakuu, TEPMOXUMUYECKHUE ypaBHEHUS, 3K30- U DHAOTEPMHUUECKHE
peakuuu. TorumBo: yroib W MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOro s¢¢ekra, pazpyuieHHe
030HOBOTO CJIOA.

Bonopon — snmemeHT u mpocroe BemecTBo. HaxokaeHue Bojopoia B IpHpone, (uU3MUecKue Hu
XMMHUYECKHUE CBOMCTBA, TPUMEHEHHE, ClIOCcO0bI moydeHus. Kuciorsl u conu.

MonsipHblit 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM ypaBHEHUSIM.

®uznyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PacTBopbl. HachllieHHbIE M HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpMMOCTB BelIECTB B BoJE. MaccoBas [0Js BELIECTBA B PACTBOpE. XMMUYECKNE CBOICTBA
BoAbpl. OcHoBaHuda. Ponb pacTBOpOB B IpHUpoOAE U B JKU3HM 4YesloBeka. KpyroBopor Boabl B HpUPOAE.
3arpsi3HeHue NpUpOAHbIX BoA. OXpaHa M OUMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus Heopranmdeckux coequHennii. Oxcuapl. Kitaccudukanys oKCHI0B: coieo0pa3yrolime
(OCHOBHBIE, KHCJIOTHBIE, aM(oTepHbIe) U HecoseoOpazyromue. HomeHnknarypa okcuioB. Duznveckue u
XHMHYECKHE CBOMCTBA OKCUIOB. [lonyueHne oKCuaoB.

OcnoBanust. Knaccupukanus ocHOBaHMIA: IIENOYM M HEpacTBOpHUMBIE OCHOBaHMA. HomeHknarypa
OCHOBaHUM. PU3HUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUM. 11oiydeHre OCHOBaHUN.



Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucioT. Pusndeckue U XMMUYECKHE CBOWMCTBA
kucinot. Psan aktuBHocTH MetaiutoB H. H. bekerosa. [lonyyenue kucnor.

Comu. HomeHnkinarypa coneil. dusnueckue 1 XMMHUECKHE CBOMCTBaA couieid. [lomyuenue coneil.

['eneTnueckas CBSI3b MEXKy KiIacCaMi HEOPTaHUYECKUX COSAMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeesieHue COIAEp)KaHusl KHUCIOpoJa B BO3AyXe, IIONy4eHHe, cobupaHue,
pacro3HaBaHUe M HU3Y4YE€HHE CBOWMCTB KUCIOPOJa, HAOMIOACHHE B3aMMOJEUCTBUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSL BO3HUKHOBEHHSI U MpPEKpalleHUs TropeHus (Mokapa), O3HaKOMIIEHHE C o0pa3liaMu OKCHUIIOB H
ONMCaHUE MX CBOMCTB, MOJIyueHHE, cOOMpaHue, paclo3HaBaHUE M M3yYEHUE CBOMCTB BOJOpona (TOpEeHHE),
B3aumojielicteue Bomopoga ¢ okcuaoM wmenu (1)  (BO3MOXHO UCIONB30BaHUE BHUACOMATEPUATIOB),
HaOIIoIeHne 00Pa3I[OB BEIIECTB KOJIMYSCTBOM | MOJIb, UCCIIEIOBAaHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C
pa3IMYHON PaCTBOPUMOCTBIO, PUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOW JIOJENH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHICTBHE BOABI C MeTaulaMd (HaTpueM U KajbI[ieM) (BO3MOXKHO HCIIONb30BAHUE
BUJICOMATEpPUANIOB), HCCIEIOBAaHUE OOpPA3Il0B HEOPTaHMUYECKHUX BEIIECTB PA3IHYHBIX KIACCOB, HAOIIOICHHE
M3MEHEHUS! OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U LIEJIOYEH, U3yUYEHHUE B3AUMOICHCTBUSA OKCUAA MEIN
(I) ¢ pacTBOpOM CEpHO# KHCJIOTBI, KHCJIOT C METalJIaMH, pEaKiuid HEUTpaIu3alluH, MOIy4YCHHUE
HEpPacTBOPUMBIX OCHOBAaHMI, BBITECHEHHME OJHOTO MeETajljla JAPYTMM M3 pPAacTBOpa COJIM, pEILICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHenme Ki1acchl HEOPraHMIECKUX COCTUHEHUN Y.

Ilepuoauuecknii 3axkon u Ilepuonnueckas cucrema xumudeckux iemenToB . U. MenpaeseeBa.
Ctpoenne aroM0OB. XuMu4eckasi ¢Bsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[lepBble MOMBITKH KJIACCU(PHUKAIIMN XUMHYECKUX 31eMeHTOB. [loHsATHE O rpynmax CXOAHBIX JIEMEHTOB
(LIeIOYHbIE W IETOYHO3EMENbHBIE METAJIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpbIE 00pa3yroT
am(OoTepHbIC OKCHUJIBI U THAPOKCUIBL.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema xumuueckux saeMeHToB JI. WM. Menneneesa.
Kopotkonepuonnas u anuHHONeproaHas ¢opmsel lepuonndeckoit cucteMbl XumMudeckux snemeHToB J[. 1.
MenneneeBa. [lepuoast u rpynmbel. u3ndeckuii CMBICT TOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHO/IA U TPYIIIIBI
JJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHBIX sifep. M3otonsl. DnexTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000JI0UeK
aromoB nepBbix 20 xumuueckux sneMeHToB [lepuoanueckoit cucremsl JI. . MenaeneeBa. XapakrepucTuka
XHMMHMYECKOTO AIEMEHTA I10 €ro 1nojoxxeHuto B [lepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJdyca arOMOB XUMHUYECKHX DJJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYIIaM U MEPUOAaM.

3nauenue [lepuonnueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB JJIsl pa3BUTHUS
Hayku U nipakTuku. [[. 1. MeHnneneeB — yu€HbIN U rpakJaHUH.

Xumudeckasi cBs3b. KoBasieHTHast (MOJSIpHAsE W HETOJSIPHASs) CBSA3b. JJIEKTPOOTPHUIATEIBHOCTD
XUMHUYECKHUX IeMEHTOB. VIOHHAsI CBSI3b.

Crenerp okucieHus. OKHUCIUTENBHO-BOCCTAHOBHUTENbHBIE peakiuu. IIpomecchl OKuCIeHUs U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pas3IoB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE THUAPOKCHAA IMHKA C
pacTBOpaMM KHCJIOT UM LIEJNOYeil, IPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIIUX HIPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEIBbHBIX peaKIuil (TOpeHre, peakliuy pa3ioKEeHUsI, COSAUHEHUS ).

Mesxcnpeomemmuoie ceasu

Peanu3anus MeXNpeaIMETHBIX CBS3€d IPU HM3YyYEHWH XUMUM B 8 KIJAcce OCYIIECTBISIETCS 4Yepe3
HCIIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSATHH, SBISIIOIIUXCS CUCTEMHBIMH IS
OTJIETIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.



OO01mue ecTecTBeHHO-HAYYHBIC MOHSATHUS: Hay4yHbIH (DaKT, TUTIOTE3a, TEOpHUS, 3aKOH, aHAJIU3, CHHTE3,
KIacCU(UKAIUs, TEePHOAUYHOCTh, HAONIONEHUE, DSKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpPEHUE, MOJIEIb,
SIBIICHUE.

®du3nka: Marepus, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], WU30TOIbI, PaJAUOAKTHBHOCTD,
MOJICKYJIa, OSJEKTPUYECKHU 3apsiji, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE BEUISCTBa, Tas,
(du3nUecKre BEIIMYUHBI, SAUHUIIBI K3MEPEHHS, KOCMOC, TUTaHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpaIIbI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOIIAEMbIE, TOTLIUBO,
BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema xumuueckux sneMeHTtoB JI. WM. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB IEPBbIX TPEX MEPUOOB,
KaJlusl, KaJblUsl U UX COCJUHEHUN B COOTBETCTBUU C IOJOKEHHEM 3JeMEHTOB B lleproanueckoil cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHue BewiecTBa: BHJIbI XUMHMUYECKOM CBSI3M. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKON CBA3H.

Knaccupukanuss ¥ HOMEHKIarypa HEOPraHMYECKHMX BEHIECTB. XHWMHYECKHE CBOHCTBAa BEIECCTB,
OTHOCSIIIMXCS K Pa3jIMYHbIM KJIacCaM HEOPraHMYECKUX COEJUHEHMM, T'€HeTHYeCKasl CBA3b HEOPraHMYECKHUX
BELIECTB.

Knaccudukanus XuMHUECKUX peakIyil MO pa3IMyHbIM MPU3HAKaM (IO YKCITY U COCTAaBY yYacCTBYIOLIUX
B PEaKIMM BEIECTB, M0 TEIIIOBOMY 3(P(EKTY, M0 U3MEHEHUIO CTENEeHEeH OKUCICHHUSI XUMHUYECKHUX JJIEMEHTOB,
no 0o0paTUMOCTH, MO YYaCTHIO KaTajau3aropa). DK30- M SHIOTEPMHUYECKUE DPEAKIHUU, TePMOXUMHYECKHE
YpaBHEHUS.

[TonsiTe o ckopocTH xumHuueckoil peakuuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATHUMBIX XMMHUYECKHX
peakuusax. IloHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. llonarue o xaranuze. IlonsTue o
XUMHYECKOM paBHOBecHH. DaKTOpbI, BIUSIOUIME HA CKOPOCTh XUMHUYECKOH pEeaklUud U IOJOKEHHE
XUMHYECKOTO PaBHOBECHSI.

OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE peakiuu, IEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBHUTENbHOW peakuuu. COCTaBIE€HHE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLHMHU C
UCIIOJIb30BAaHHEM METOJIa IEKTPOHHOTO OajaHca.

Teopus 2NEKTPOIUTUYECKON AUCCOLUALMM. OJIEKTPOJIUTBHI M HEDIEKTPONUTHL. KaTnoHbl, aHMOHBI.
MexaHu3M JMCCOLMALMK BEUIECTB C Pa3IMYHBIMM BUAAMH XUMHYECKOW cCBsi3u. CTeneHb IUCCOIUAIIHU.
CunpHbI€ U ci1a0ble AEKTPOIUTHI.

Peakunu nonHoro ooMeHa. YcioBus NpOTeKaHUs peakuii HOHHOTO 0OMeHa, MOJIHbIE U COKpAaIlIEHHbIE
HMOHHbIE ypaBHeHHUs peakuuidl. CBoMCTBa KHUCIOT, OCHOBAaHUN U cojled B CBeTe IMpeICTaBIeHUN 00
IEKTPOIUTUUECKON nucconranny. KauecTBeHHble peakiuu Ha HOHBL. [ToHsTHE O TMApOIN3E Ccoei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISAMHU KPUCTAIIIMYECKUX PEIIETOK HEOPraHMYECKHX BEUIECTB — METAJUIOB U
HeMeTa/uioB (rpaduTa M ajnMasa), CIOXKHBIX BeIIECTB (XJIOpHJa HATpUs), HUCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOHW PEaKIMK OT BO3AEHCTBHS pa3IHMYHbIX (HaKTOPOB, UCCIETOBAHUE HIEKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoOIecca AUCCOLUAIMN KUCIIOT, 1esioueil u coneil (BO3MOXHO HCIIOJIIb30BAHUE BHJICO
MaTrepHayioB), IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOUINX MPU3HAKU MPOTEKaHUS peakluil MOHHOrO OOMeHa
(oOpa3oBanue ocajaka, BBIAEICHUE Trasza, OOpa30BaHHWE BOJBI), OMNBITOB, HWJUIIOCTPHUPYIONIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHil (TopeHHe, peakliuy pa3IoxKeHHsI, COSUHEHUS), pacllO3HaBaHUE
HEOPraHMYECKHUX BELIECTB C MOMOLIbI0 KaYECTBEHHBIX PEAKIUII HAa MOHBI, PELICHUE IKCIEPUMEHTAIbHBIX
3azau.



HemeTayibl M MX cOeIHHEHUA

OOmast xapakTepucTHKa TajJoreHoB. (OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue u (pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XUMHUYECKHUE CBOMCTBA Ha
npuMepe xJjopa (B3aUMOJIEHCTBHE C MeETaJlylaMH, HEMeTaulaMM, wiesnodamu). XiopoBogopon. CossHas
KHCJIOTa, XUMHUYECKUE CBOICTBA, OJIy4YeHUe, NpuMeHeHue. JlelicTBue XJjiopa U XJIOPOBOAOPOa HAa OPraHu3M
yesioBeKa. BaxkHel1me XI0puIbl U MX HAXOXKIEHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OcoOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
crernieHd okucieHus. CrpoeHune M (u3MUECKHue CBOMCTBA MHPOCTBIX BEUIECTB — KUCIOPOJA M CEpBHI.
AnnorpornHbie MOAU(DUKAIIME KHCIOpOAa M cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOAOPO, CTPOCHUE,
¢usnueckne M XUMHUYECKUE cBOicTBa. OKCHIBI CEepbl KaK IMPEICTaBUTENIN KHCIOTHBIX OKcuIoB. CepHas
KUACIOTa, (U3MYECKue U XHMMHUYECKHE CBOMCTBa (0OmMe KakK TPEACTaBUTENS Kiacca KHUCIOT U
cnenuduyeckre). XMMHUUECKHE PEaKliy, JIekKalue B OCHOBE MPOMBIIIJICHHOTO Croco0a Moy4eHusT CEpHOI
kucnoTsl. [lpumenenue cepHoit kucaoThl. Comu CepHON KHMCIOTHI, KAUECTBEHHAs! PEaKlMs Ha Cylb(aT-HOH.
Haxoxnenue ceppl U e€ coequHeHUN B mnpupoje. XHMHUYECKOE 3arps3HEHUE OKpYXKarolled cpesl
COEMHEHUSIMH cepbl (KHUCIOTHBIE JIOXKAM, 3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €ro
IPEAOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTENEHM OKHCIEHUs. A30T, pacCIpOCTpaHEHHUE B IPUPOJE, PU3NUECKUE U XUMUUeCcKue cBoiicTBa. Kpyrosopor
a3ora B mpupoae. AMMHAK, ero (U3NYEeCKHe W XMMHUYECKHE CBOMCTBA, MoiydeHne W npumeHenue. Comm
aMMOHHUSI, MX (U3NYECKHE M XMMHMUYECKHE CBOWCTBa, NpuMeHeHHe. KauecTBeHHass peaklys Ha HOHbI
aMMOHHS. A30THas KHCJIOTa, €€ TOoNydeHue, (U3NYEeCKHe H XHMHUYECKHe CBOMCTBa (0oOmime Kak
IpeACTaBUTENs Kilacca KUCIOT U crnenupudeckue). Vcnoiap3oBaHue HUTPATOB U COJIEH aMMOHMS B KayecTBe
MHUHEpaJIbHBIX  YIoOpeHuil. XHUMHUYecKoe 3arps3HeHHE OKpYXKalollell cpeapl COEAMHEHUS MM —a30Ta
(KMCTIOTHBIE JIOKIM, 3arpsi3HEHHE BO3AyXa, MOuBbl U BogoéMOB). docdop, amioTponHble MOIUpHUKALUN
docdopa, puznyeckue u xumuueckue coiicrsa. Oxeun pocdopa (V) u dpochopnas kucnora, puznveckue u
XUMHYECKHE CBOMCTBA, MostydeHue. VMcnonb3oBanue pochaToB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

OO6mas xapakrepuctuka meMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS arOMOB, XapaKTepHBIE
CTENEHH OKHUCIICHUS. YIIIEpPOA, alJIOTPONHbIE MOAU(DUKAIMM, PACIPOCTpAaHEHUE B MpHUpoJe, (pusnueckue u
XUMHUYeckHe cBoiicTBa. Ancop6uus. KpyroBopot yrmiepoaa B npupozae. Okcuabl yriepoaa, X Gu3nyeckue u
XUMHYECKHE CBOWCTBA, ICHCTBHE HA JKMUBBIE OPraHU3MBI, IIOJIyYUEHHUE U INPUMEHEHHE. OKOJIOTMUYECKHE
po0ieMsbl, cBA3aHHBIE ¢ OKcuIoM yriepona (1V), runoresa rmo6anbHOro NOTEMICHHUs KIIMMaTa, MapHUKOBBIH
3¢ dexT. YroapHas KUCIOTa U e€ colld, X (pU3NUYecKre U XUMHUYECKHUEe CBOICTBA, MOMyYeHNE U TIPUMEHEHHE.
KauecTBennas peaknuss Ha KapOoHar-uoHbl. Vcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBILIUIEHHOCTH U CETTbCKOM XO3SHCTBE.

[TepBoHauaabHbIE MOHATHSI 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHHUSX yriepoja (MeTaH, HTaH,
STHJIEH, alleTUJIEH, 3TaHOJ, TIMLEPHH, YKCyCcHas KucioTa). [IpupoaHble UCTOYHUKH YITIEBOJOPOIOB (Yroiib,
OPUPOIHBIA ra3, HedTh), MPOAYKTHl UX mepepaboTku (OEH3MH), UX pOib B OBITY M HPOMBIIUIEHHOCTH.
[Tonatue o OMOJIOTMYECKH BaXKHBIX BEIIECTBAaX: XKHUpax, OeNkax, yIIeBoJaX — U UX POJH B )KU3HM YeJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTUHEHHMN.

Kpemuuii, ero ¢usnyeckne M XHMHYECKHE CBOICTBa, MoiydeHHe U mnpuMmeHeHue. CoequHEeHUs
KpeMmHusi B npupoze. OOmue npexacrasienus: o6 okcuae kpemuus (1V) u kpemuueBoit kucnore. CHIMKATHI,
UX HCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHeilme ctpouTenbHble MaTepHalbl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, jxene300eToH. [Ipobmembl 0€30macHOTO WCIMOIB30BAaHUS CTPOMTEIBHBIX MAaTepHaoB B
IIOBCEIHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

U3ydyeHHe o00pa3loB HEOPraHMYECKUX BELIECTB, CBOICTB COJISHOM KHUCIIOTBI, IPOBEACHUE
KAQUECTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOMIOCHNE MPU3HAKOB MX MPOTEKAHUS, OMbITHI, OTPAXKAIOLIHE
¢u3nueckue W XHMMUYECKHE CBOMCTBA TaJOr€HOB M HX COEAMHEHHH (BO3MOXXHO HCIIOIb30BAHUE



BUICOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3LaMy XJIOpUI0B (TaJTOreHUI0B), O3HAKOMIICHHE ¢ 00pa3liaMu Cephl
U e CoeTUHEHHUAMHU (BO3MOXKHO MCIOJb30BaHUE BHJCOMATEpUasOB), HAOMIONEHHE Ipolecca OOyIITUBaHUS
caxapa IIOf JCWCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTBI, H3Y4CHHME XUMHYECKUX CBOMCTB
pa30aBIeHHON CEpPHOM KHCIOTHI, TPOBEJCHHE KAaYeCTBEHHOW peakiuu Ha cynbdar-moH u HaOIroaeHHe
npu3Haka e€ MpOoTeKaHUs, O3HaKOMJIeHHE ¢ (U3WYECKUMHU CBOWMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MOYKHO HCIOJIb30BaHUE BUEOMATEPHAIOB), 00Opa3iiaMy a30THBIX U GOCHOPHBIX yIOoOpEeHUH, TOTyUeHHUE,
coOupaHue, pacro3HaBaHHE U H3YyYE€HHE CBOMCTB aMMMaKa, MPOBEICHUE KAYECTBEHHBIX PEaKlUi Ha HOH
amMmmMoHus U (ochaT-uOH U H3yYeHHE MPU3HAKOB HMX MPOTEKaHMs, B3aMMOJACHCTBHE KOHIIEHTPHUPOBAHHOU
AQ30THOM KHUCJIOTBI C MEIpI0 (BO3MOXKHO MCIIOJIb30BAHHWE BHJEOMATepUaloB), HU3yuyE€HUE MoJeiel
KPUCTAUTMYECKUX PEmIETOK anMasa, rpadura, QymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM  aJcopOomuu
pacTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YIIEM M YCTPOMCTBOM MpPOTHBOras3a, MOJy4YeHUE, coOMpaHue,
pacro3HaBaHHe M U3yYCHHE CBOMCTB YITICKMCIIOTO Ta3a, MPOBEACHNE KaYeCTBEHHBIX PEAKIUN Ha KapOOoHAT U
CUJIMKAaT-UOHbl M M3yYEHHE IIPU3HAKOB HMX IPOTEKAHMS, O3HAKOMJIEHUE C NPOAYKUMEH CHIMKATHOU
MPOMBIIUICHHOCTH, PEHICHUE SKCHEPUMEHTAIbHBIX 3aJad Mo TeMe «BaxHellne HeMeTauibl M HX
COCTUHEHUS».

MeTtaJuibl M UX COeIUHEHUS

OO0miass xapakTepUCTHKAa XHUMHUYECKHX SJIEMEHTOB — META/VIOB Ha OCHOBaHMHM MX TIOJOXEHHUS B
[lepuonuueckoit cucreme xumuueckux snemeHTtoB JI. M. MengeneeBa u crpoeHusi atomoB. CTpoeHHe
MeTaiioB. MeTtajmnueckasl CBA3b M METaNIMYecKasi KpUCTaUINYECKash peleTKa. DIEKTPOXUMUUYECKUN P
HanpsokeHUi MmetaisioB. du3nueckre M XMMUYECKUE CBoicTBa MeTayuioB. OOmiuMe crnocoObl MOTy4YeHHS
MeTaisioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb,
YYyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIILIEHHOCTH.

[Ilenounsle Metamnel: nonoxeHue B Ilepuonnmueckoil cucreme xumuueckux dnemeHtoB . .
MeHieneeBa, CTpOEHME MX aTOMOB, HaxoxJeHHe B mpupoje. Pusnueckue M XMMHUYECKHe CBOWCTBa (Ha
npuMmepe HaTpus U Kausi). OKCUIBI U TUAPOKCHABI HATPUS U Kaius. [I[puMeHeHue MeI0YHbIX METAJIOB U UX
COETUHEHUN.

[[{erouHO3eMENBHBIE METAUIBl MarHuid W KauplMi: mnojoxeHue B Ilepumonmueckoil cucreme
xuMmudecknx 3memMeHToB [. . MenzaeneeBa, cTpo€HUE UX aTOMOB, HaxXOXJEHUE B npuponae. Ouzndeckue u
XUMHYECKHE CBOMCTBAa MarHus M Kaiuplus. BaxHeilmue coenuHeHUs Kanblus (OKCUM, TUAPOKCHI, COJIH).
JXKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxkenue B llepuoanueckoir cucreme xumudeckux snemeHToB J[. WM. MeHnneneesa,
CTpOCHHE aToMa, HaxoJeHHe B mpupoae. Puznueckre U XMMUUYECKUE CBOMCTBA aTlOMHHUA. AMQOTEpHbIE
CBOMCTBA OKCH/Ia U THUJIPOKCUA AJTFOMUHUS.

Keneso: nonoxxenue B [leprognueckoii cucreme xumudeckux 3neMenToB J[. . MenaeneeBa, cTpoeHue
aroma, Haxo)XJieHue B npupoje. Pu3znyeckrue u XMMHUUecKre cBoiicTBa xene3a. OKCHUIbI, THAPOKCUABI U COU
xkenesa (1) u xxenesa (111), ux cocras, cBOICTBa U TIOTyUEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMd METaJJIOB M CIUIABOB, HMX (PU3MUECKUMHU CBOWCTBAMH, H3y4YeHHE
pe3yJIbTaTOB  KOPPO3MM METAIOB  (BO3MOXKHO — MCIIOJIb30BaHUE BHIACOMATEPUANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KalblUd M HATpUi C BOAOM (BO3MOXKHO MCIOJB30BAHUE BUICOMATEPUANIOB),
VICCJIEJIOBAHNE CBOMCTB JKECTKOM BOJBI, IPOLECCA TOPEHUS Kele3a B KUCIOPOAE (BO3MOXKHO MCIOIb30BAHHE
BUJIEOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HA UOHBI: MAarHUs, KaJIbLIMs, aTIOMUHUS,
nuHKa, xenesa (1) u xeneza (I11), megu (I1), HabmronEeHNE W ONMUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH
MOHAMM HaTpus, Kanus U KajblUs (BO3MOXKHO HCIIOJNIb30BAaHUE BHUIEOMAaTEepHaliOB), HCCIIEIOBaHHE
aM(OTEpHBIX CBOMCTB T'MAPOKCUIA ATIOMUHUS U THUIPOKCUIA [IMHKA, PEIIEHNE SKCIIEPUMEHTaIbHBIX 3a1a4 10
TeMe «BakHelme MeTaulbl U UX COCUHEHUSD.

XuMuS H OKPYKA0IIAsA cpeaa



BemectBa 1 mMarepuansl B ITOBCEAHEBHOM >KM3HU 4YeJIOBEKA. be3omacHOe MCIOIb30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. IlepBasi moMoIpb mpyu XUMUYECKHX 0)KOTaX U OTPABICHHUSX.

XVMMHYECKOE 3arpsi3HEHHE OKpYXKAIOUIEH cpenpl (MpeaenbHas JOIMyCTHUMas KOHILIEHTpAlUs BELIECTB,
nanee — [1JIK). Pob XuMu# B pellieHHH SKOJIOTUIECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTeprasoB (CTEKIO, CIIaBbl METAJIOB, OJTUMEPHbIE MaTepuasbl).

Mesxcnpeomemmuoie ceasu

Peanu3anus MeXNpeaIMETHBIX CBs3€d IPU HM3YyYEHUH XUMUM B 9 Kilacce OCYIIECTBISIETCS 4Yepe3
MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHM, TaK U MOHATHH, SBISIFOIIMXCS CUCTEMHBIMU IS
OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TMOHATHS: HAay4YHBIN (akT, TMIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CHHTE3,
KJIaccu(uKays, MEePHOINYHOCTh, HAOIIONEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJETb,
SIBIICHUE, TAPHUKOBLII 3(h(HEKT, TEXHOIOTHS, MaTepHAIIbI.

®dusnka: Marepusi, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHJ, W30TONbI, PaJUOAKTUBHOCTD,
MOJIEKY/a, AIEKTPUUYECKUIN 3apsi/l, MPOBOJHUKH, MOJYIPOBOIHUKHU, NUIIEKTPUKU, (HOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHUE BELIECTBA, ra3, PacTBOP, PACTBOPUMOCTh, KPUCTANIMYECKasl pEHIETKa,
CIUIaBbl, ()U3MYECKHE BEIMYMHBI, €IUHUIBI M3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, TMIIAHETHI, 3BE3MIBI,
Connue.

buonorusi:  gortocuHTe3, ApixaHue, Ouwocdepa, HSKOCHCTEMa, MHUHEpPAJIbHBIE  YIOOpEHHS,
MHUKPO3JIEMEHTbI, MAKPO3JIEMEHTBI, TUTATENIbHbBIE BEILIECTBA.

['eorpadus: armocdepa, runpochepa, MUHEpAIIbI, TOPHBIE MTOPOJBI, TOJIE3HBIE HCKOIIaeMbIe, TOTUIUBO,
BOJIHbIE pecypcehl.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMSA IPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIBTATbI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAIOTCS B
xone oOy4yeHHs XMMHUU B E€AMHCTBE YUe€OHOW W BOCHHUTATEIbHOW MAESITEIbHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTAMHU, MPUHSATHIMU
B 00IlleCTBE NMpaBUIaMH U HOpMaMH MOBEIEHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOIO3HAHUS, CAMOPA3BUTHS
U COLMAIN3aIUU O0yJatOIInuXCs.

JIM9HOCTHBIC PE3YJBTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIMI M PACIIUPEHHE OMBITA JCATCILHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YaCcTH:

1) maTpMoOTHYECKOT0 BOCIIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO,
MOHMMAaHUS 3HAYCHHs] XMMUYECKOW HAyKd B JKM3HU COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIAJIETh
JIOCTOBEPHOM MH(pOpMAIHel 0 MepeOBbIX JOCTHKEHUSIX U OTKPHITUSIX MHUPOBOM U OT€YECTBEHHON XHMUU,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS

MPEJCTABICHUS O COIMAIBHBIX HOpPMax W MPaBHIAX MEXJIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, Y4eOHOUCCIIE0BATENbCKOM, TBOPUECKON U
JIPYTUX BUJAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW JESATEIILHOCTH IPH BBITOIHESHUU
yueOHBIX, MMO3HABATENbHBIX 3334, BBIMOJIHEHUH XHUMHUYECKUX OKCIEPUMEHTOB, CO3/IaHUU Y4EeOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMAHUIO U B3aMMOIIOMOIIM B MPOIIECcCe ITOW yueOHOM e TeNbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHE M MOCTYNKHM CBOUX TOBApPHUIIEH C TMO3WUIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PECHUYCCKHE TPEACTABICHUS O BEIIECTBE M XUMHYECKOH peakluh, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABISIONINE OCHOBY JIJISi NMMOHUMAHHS CYIIHOCTH HAy9IHOMH
KapTHHBI MHpA, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs IMPHUPOMIBI, B3aUMOCBS3IX
YyeloBeKa C MPUPOAHON CpeAoi, O POIH XUMHUH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEHH;

MO3HABaTeIbHBIC MOTHBBI, HAPABJICHHBIE HA MOTYYCHHE HOBBIX 3HAHUN MO XUMHUU, HEOOXOIUMBIE TS
00BsiICHEeHHsI HAOMIOaeMBIX IPOLIECCOB W SBICHUHM, MO3HABATEIbHON, WH(MOPMAIMOHHON W YHTATENbCKON
KYyJABTYpbl, B TOM 4YHCJE€ HABBIKOB CAMOCTOATEIbHOW pabOThl C Yy4EOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYpOH, TOCTYIMHBIMHI TEXHHUECKHUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpEC K OOYYeHHI0O W TIO3HAHWIO, JHO003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM0ooOpa3oOBaHMIO, TPOEKTHOW ©  HCCIEAOBATEIBCKOM JEATETPHOCTH, K OCO3HAHHOMY BBIOOpY
HATPAaBJICHHOCTH ¥ YPOBHSI OOyUCHUS B JaJIbHEHIIICM;

4) hopMUpPOBAHUSA KYJIBTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3MIOpOBBI 00pa3 JKU3HH, OCO3HAHUE TOCIEACTBHA WM HEMPUSATHE BPEIHBIX MPHUBBIYEK (yMOTpeOIeHus
QJIKOTOJISI, HAPKOTUKOB, KypeHHs1), HEOOXOIUMOCTH COONIIOACHHS TIPABHII 0€30MaCHOCTU TPU OOpAaIeHUH C
XUMHUYECKIUMHU BEIIECTBAMU B OBITY U PEaIbHOM KU3HH,

5) Tpy10BOr0 BOCIIUTAHMA:

MHTEpeC K MPaKTHYECKOMY H3Y4YEHHIO Mpodeccuil U Tpyna pa3iuyHOTO poja, YBaXEHHE K TPydy U
pe3yabTaTaM TPyIAOBOH AESITeIbHOCTH, B TOM YHCIIe HA OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHBIN BBHIOOP WHAMBHUAYAJIBHOM TPAeKTOPHH MPONOJDKEHHS 00pa3oBaHMsS C YYETOM JUYHOCTHBIX
WHTEPECOB H CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM



npo(ecCHOHAILHON JIeATENBHOCTH W Pa3BUTHUS HEOOXOAMMBIX YMEHHW, TOTOBHOCTH aJalTHPOBaThCS B
npodeccuoHaIbHON Cpeae;

6) 3KOJIOrHYeCKOro BOCIIMTAHUSI:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOLICHNE K MPHUPOAE KaK MCTOYHHMKY >KM3HM Ha 3eMiie, OCHOBE e
CYLICCTBOBAaHMSI, IMOHUMaHHE IIEHHOCTU 3I0pOBOro M 0Oe3omacHOro oopasza >KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY M MICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE IICHHOCTU COOIIO/ICHUS
paBmJI 0€30MacCHOT0 MOBEAEHUS U paboTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSAX, YTPOXKAIOLIUX 310POBbIO
1 JKU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHHS, IOJy4daeMmble IPU H3YYCHUHU XHUMHUHU, JUIsI pELIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOWIEH IPUPOIHOW CPEAOM, JJISI TOBBILICHHS YPOBHS 3KOJIOIMYECKOM KYIBbTYpHI,
OCO3HaHMSI TNIOOATBFHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTel UX PENICHUS MOCPEICTBOM METOIIOB
XUMUHU, SKOJIOTMYECKOTO MBIIIJICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MTO3HABATEIHHON, KOMMYHUKATUBHOM
Y COLMAJIBHOM MPAKTHUKE.

METANPE/IMETHBIE PE3YJIBTATBI

B cocTtaBe meTanpeaMeTHBIX PE3yNbTAaTOB BBLAEISAIOT 3HAYUMBbIE 17151 (POPMUPOBAHUS MUPOBO33PEHUS
oOmieHayyHble MOHATHS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (aKT, CHCTeMa, MPOIECC, HKCIEPUMEHT M
Jpyroe.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETax U IMO3BOJSIOT Ha OCHOBE
3HAaHWA W3 JTHX TPEIMETOB (POPMHPOBATH MPEICTABICHHE O IEJIOCTHOW HAyYHOW KapTHHE MHpa, U
YHUBEpCaJbHbIC Y4eOHbIC ACUCTBUS (MO3HABATENIbHbIC, KOMMYHUKATHBHBIC, PETYISITHUBHBIE), KOTOPHIC
obecreunBaOT (HOPMUPOBAHWE TOTOBHOCTH K CAMOCTOSTEIHLHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO
y4eOHO! JEeSTENbHOCTH.

Ilo3naBaTeibHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBrblie j1ornyeckue 1eMCTBUA:

YMEHUS UCIONb30BaTh NPUEMBI JJOTUYECKOTO MBIIIJIEHUS NPU OCBOEHUU 3HAHUWI: PacCKphIBATh CMBICI
XUMHUYECKUX TMOHSATHHA (BBLACNSATh UX XapaKTepHble MPU3HAKW, YCTAHABIMBATH B3aHMMOCBSI3b C JAPYTUMHU
MOHSTUSIMHU ), UCTIONBH30BATh MOHATHUS JIs1 OOBSICHEHUS OT/ACIbHBIX (DaKTOB U SIBJICHUMN, BBIOWPATh OCHOBAHUS
Y KpUTEPUH JJI KIaCCU(PUKAIIMKA XUMUUECKUX BEIIECTB U XUMUYECKUX PEAKIIUi, yCTaHABIUBATh TPUYMHHO-
CJICICTBEHHBIC CBSI3M MEXJy OOBEKTaMH W3Y4YCHHS, CTPOUTH JIOTHUYECKUE PACCYKIEHUS (UHIYKTUBHBIC,
JeAYKTUBHBIC, 110 aHAJIOTUH), I€TIaTh BBHIBOJBI U 3aKITIOYCHUS;

YMEHHME TPUMEHSATh B TMpOLecCe TO3HAHUA TOHATUSA (MIPeIMETHbIE H METalpeAMETHEIE),
CUMBOJIMYECKHUE (3HAKOBHIE) MOJICIH, UCIIOJIb3yeMble B XUMHUH, MTPEOOPa30BhIBATh MIUPOKO MPUMEHSIEMbIE B
XUMHUH MOJIENIbHBIE TPEACTAaBIEHUS — XMUMHYECKHI 3HaK (CHMBOII JJIEMEHTa), XUMHuueckas (opmyna u
ypaBHEHHE XHMHUYECKOM pPEaKIMH — TpH pPElIeHWH Y4eOHO-TIO3HABATENBHBIX 33Jad, ¢ YY4ETOM JTHX
MOJIENIbHBIX MPEICTABICHUI BBISBIISATH H XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU U3Y4aeMBIX 00HEKTOB —
XUMHUYECKUX BEIIECTB W XWMHUUYECKUX PEaKIMi, BBIBIATH OONIME 3aKOHOMEPHOCTH, TPUYHUHHO-
CJICJICTBEHHBIC CBS3U U IPOTUBOPEUHS B U3yYaEMBbIX MPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibcKue eiicTBUA:

YMEHHUE HWCIOIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAuyeCTBE WHCTPYMEHTA IIO3HAHMS, a TaKXKe B
KaueCcTBE OCHOBBI sl (HOPMUPOBAHUS THIIOTE3HI 10 MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA,

MPUOOpPETEHNUE OMBITA IO MIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEACHUIO YICHUUECKHUX IKCTIEPUMEHTOB,
YMEHHE HaOIIoAaTh 32 XOIOM IMPOIecca, CaMOCTOATEIHLHO MPOTHO3UPOBATh €T0 Pe3yNbTar, PopMyInpoBaTh
00001IeHNsT ¥ BBIBOJABI IO pE3ylIbTaTaM MPOBEIEHHOTO OIbITA, WCCICIOBAHMS, COCTABIATH OTYET O
MIPOJICTaHHOM padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPHPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUAOB U (popm
MPEICTaBICHUSA, MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJSIpHAs JUTEpaTypa XHUMHUYECKOTO



COZIep)KaHUsl, CIpaBOYHBbIE MOCOOUS, pecypchl MHTepHeTa), KPUTHYECKH OLIEHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO H(OPMAIIHIO;

YMEHUE TPUMEHSITH pa3lIU4YHbIE METOAbl W 3almpochl IpH MOHCKe W oTOope wuHpopManmuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBHIMOJHEHUS YUEOHBIX M IIO3HABATENBHBIX 3a]a4y
ONpeAeNnEéHHOr0  TUMa, MNPUOOpPETeHHWE OmbITa B OOJIACTH  MCMONB30BaHHUS  HMH(DOPMALMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJOTMW, OBJIA/ICHUE KYJIBTYpOl aKTUBHOTO HUCIIONb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BEIOUPATh ONTUMANIbHYIO (hOpMY MpeAcTaBIeHUS HHPOPMALIMH U UIUTIOCTPUPOBATh
peliaeMble 3a/laud  HECIOKHBIMHU CXEMaMM, JuarpaMmamu, JApyruMud ¢opMamMu rpapukd U HX
KOMOMHALIMSAMHU;

YMEHHUE UCIOIb30BaTh U aHAIM3HPOBATH B Mpolecce YUeOHOH M HCCIEeI0BATENBCKON NEATEIbHOCTH
UHPOPMAIIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SHCTBA W TPAHCHOPTa HA COCTOSHUE
OKPYKAIOLIEH MPUPOAHOUN CPEJIbI.

KoMMmyHuKaTMBHBIE YHMBepcaIbHble YueOHble 1elCTBUSA:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOle Auanora u (Win) AUCKYCCHH) MO CYHIECTBY OOCYKIaeMON TEMBIL,
dbopMynUpoOBaTh CBOM MPEATIOKEHHSI OTHOCUTEIHHO BBIMIOTHEHUS MTPEJIOKEHHOM 3a/1a4H;

YMEHUSl TPEACTABIATH IOJIYYEHHBbIE pPE3YJbTaTbl I03HABATEIBHON JE€ATEIBHOCTU B YCTHBIX M
NUCbMEHHBIX TEKCTaX; JeJlaTh MPE3ECHTALUI0 PE3YJAbTaTOB BBINOJHEHUS XHUMHYECKOTO HKCIEPUMEHTA
(J1abopaTopHOTO OMBITA, JIJAOOPATOPHOH PaOOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MMPOCKTA);

YMEHUsSI y4yeOHOro COTPYIHHYECTBA CO CBEPCTHMKAMM B COBMECTHOM IIO3HABATENbHOH U
UCCJIEZIOBATENIbCKOM JIEATENbHOCTU MPU PELIEHUMM BO3HUKAIOLIUMX MpoOjeM Ha OCHOBE Yy4yéTra o0OIuX
MHTEPECOB U COINIACOBAHUS MO3ULUH (00CYX/1eHNs, 0OMEH MHEHUSMH, «MO3TOBBIE ILITYPMbI», KOOPIUHALIMS
COBMECTHBIX JICMCTBUH, ONpeielieHne KPUTEpUEB 10 OLIEHKE KaueCcTBa BHIIOJHEHHOW paboThl U IpyTHe).

PerynsiTuBHBIC yHHBEpcaIbHbIC y4eOHbIC JCHCTBHUA:

YMEHHE CaMOCTOSTENBHO ONPEAENATh LENU  ACSITEIbHOCTH, IIJIAaHUPOBAaTh, OCYIIECTBIATS,
KOHTPOJIUPOBaTb W MpPU HEOOXOIMMOCTU KOPPEKTHUPOBATh CBOIO JIEATEIBHOCTh, BBIOMpaTh Hamboiee
3¢ exTuBHBIE CTOCOOBI PEIIeHUs y4eOHBIX M TO3HABATEIbHBIX 3a/la4, CaMOCTOSATEIHLHO COCTaBIATHh WM
KOPPEKTUPOBaTh MPEJIOKEHHBIM QJITOPUTM JIEHCTBUM NPH BBINOJIHEHUM 3aJaHUNA C Y4ETOM IOIY4YEHUS
HOBBIX 3HaHUI 00 M3y4yaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUAX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO
pe3yabTara 3asBIEHHOM 1€, YMEHHE HCIOJb30BaTh M AaHAJIM3MpPOBAaTh KOHTEKCTHI, NpeJlaraéMble B
YCJIOBUH 3aJaHUN.

HPEAMETHBIE PE3VJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHUIO O0S3aTENbHOTO COJEpXKaHMs, YCTaHOBJIEHHOTO
JaHHOM (enepanbHON paboyeil MporpaMMoid, BBIAENSIOT: OCBOECHHBIE OOy4YaIOUIMMHUCS HAay4HbIE 3HAHUS,
YMEHUS U CIIOCOOBI IEHCTBHM, criennduieckue i IpeAMETHONH 001acTh «XUMUS», BUABI 1eITETbHOCTH IO
MOJTyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIIpETAINH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYaIUsIX.

K xoHny oOydenuss B 8 Kjacce mpeaMeTHblE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTH Y O0OYJarOIIUXCSl YMEHUI:

® PACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aroM, MoJeKyJda, XUMUYECKUN HIIEMEHT,

IIPOCTOE BEIECTBO, CIOXKHOE BEUIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOIHAs), BAaJIEHTHOCTH,
OTHOCHTEJIbHAsI aTOMHAsi U MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JI0Jsl XMMHYECKOTO 3JE€MEHTa B COCIWHEHHM, MOJSIPHBIH OO0BEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATENIBHOCTb, CTENEHb OKUCIECHMS, XMMHMUECKas peaxius,
KJaccu(UKas peakuuil: peaklud COCAMHEHUs, PeaKklUH pa3joKEHHs, pPeaKkHH 3aMelICHUs,
peakuu oOMeHa, 9K30- M SHJIOTEPMHUUECKHUE PEaKIuH, TeIUIOBOH 3((eKT peakiuu, siIpo atoma,
JNIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOMTalb, paJuyCc aroMa, XUMHUYecKas CBS3b, MOJSIpHAs U



HEMOJISIpHAsT KOBAJICHTHAsI CBS3b, MOHHAs CBs3b, MOH, KAaTUOH, aHWOH, PacTBOp, MaccoOBas JOJs
BeleCTBa (MIPOLIEHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;

® WJUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHATHUM M NMPUMEHATH 3TH MOHATHUS IPHU
OINMCAHUU BELIECTB U UX IPEBPALLCHUN;

® IICTIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBlIieHUSI (OpPMYNl BEIIECTB U YpaBHEHUU
XUMUYECKUX PEaKIUil;

® ONpE/ICTSATh BAJICHTHOCTh arOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHECHHSX, CTENEHb OKUCICHHS
JJIEMEHTOB B OMHApPHBIX COEAMHEHHUSAX, MPHUHAJICKHOCTh BEIIECTB K OINpeAeIEHHOMY Kiaccy
coequHEHUH 1o Gopmynam, BUJ XUMHUYECKOW CBSI3U (KOBaJeHTHAss U MOHHAs) B HEOPraHUYECKUX
COCIMHEHUSIX;

e packpeiBath cMmbica Ilepuonmueckoro 3akona /. M. MenneneeBa: J€MOHCTPUPOBATh MOHUMaHUE
MEPUOJUYECKOM 3aBUCMMOCTU CBOMCTB XHMMHMUYECKHUX JJIEMEHTOB OT HX TIOJOXKEHUs B
[lepuonuueckoil cucreme, 3aKOHOB COXPAHEHHUsI MAacChl BELIECTB, OCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTaapo;

® OMUCHIBATh U XapakTepu3oBarh Tabaumunyio Qopmy llepuonuyeckoir cHCTeMbl XUMHYECKHX
AJIEMEHTOB: pa3jNyaTh MOHATHUS «IJIaBHas moArpymnmna (A-rpymnma)» u «mobounas noarpymnmna (b-
rpymma)», Maibie U OOJIbIIUE TMEPUOJIbI, COOTHOCUTH 0003HAYECHHSI, KOTOPbIE UMEIOTCS B TaOIuIle
«llepuonnueckass cucrema xumuuyeckux odaeMeHtoB J[. M. MeHugeneeBay ¢ 4YHUCIOBBIMHU
XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U 3apsl spa, 00IIee YnuCiIo
AJIEKTPOHOB U PACTIPEIEICHUE UX T10 JIEKTPOHHBIM CIIOSIM);

® KJIaCCU(PUIIMPOBATh XUMUYECKUE IIIEMEHThI, HEOPraHUUECKHUE BEIECTBA, XMMUUYECKHUE peakuuu (1o
YHCIIy U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEUIECTB, 110 TEIIOBOMY 3D (DeKTy);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX KIIACCOB,
MOJTBEPXKAasi ONUCAHUE MPUMEPAMU MOJEKYISPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKHX
pEaKLHiA;

® [I[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX Kau€CTBEHHOIO COCTaBa, BO3MOXXHOCTH
MPOTEKaHUSI XUMUYECKUX PEBPAILIEHUNA B PA3JINYHBIX YCIOBHUSIX;

® BEIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYI0O W MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO »JIeMeHTa Mo (opMyie COETUHEHHUsS, MAacCOBYHO JOJIO BEIEeCTBA B PacTBOpE,
MIPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOU PEaKIINU;

® IPUMEHATH OCHOBHBIE OIEpAIlMi MBICIUTEIFHON NEITEIbHOCTH — aHAJIN3 W CHUHTE3, CpaBHEHUE,
0000111eHIe, CUCTEMATU3AIINI0, KIACCH(PUKAIUIO, BBIIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3eH —
JUIsT U3y4EHUsT CBOMCTB BEUIECTB M XHMMHYECKUX pEaKIUi, €CTECTBEHHO-HAayYHbIE METOJIbI
MO3HAHUS — HAOJIOIeHUe, U3MEepPEHUe, MOIETTUPOBaHHE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e CJIe/I0BaTh MIpaBUiIaM MOJb30BAHMS XUMHYECKON MTOCYI0M U J1a0OpaTOPHBIM 000PYIOBAaHUEM, a TAKKE
npaBuiiaM oOpallieHuss ¢ BEMIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSIMU TIO BBITIOJTHEHHIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB IO MONYyYEHUI0O M COOMPAHHI0 Ta3000pa3HBIX BEIIECTB
(Bomopoma M KHCIIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON MaccoBO onei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W TMPOBOAUTh XHUMHYECKHE JKCIEPUMEHTHI TI0
pacro3HAaBaHMUIO pACTBOPOB IIENOYEed M KHUCIOT C [OMOUIbI0 HHAWKATOPOB  (JaKMyc,
dbeHondTanenH, METHIOPAHXK U JIPYTHE).

K xonny oOydenuss B 9 kjacce mpeaMeTHbE pe3ylnbTaTbl Ha 0a30BOM ypOBHE AOKHBI OTpa)karb

c(OpMHPOBAHHOCTH y O0YHAIOIUXCS YMEHUH:

® PaCKpBIBaTh CMBICT OCHOBHBIX XMMUYECKHX MOHATHN: XUMUUYECKUH DJIEMEHT, aTOM, MOJICKYJa, UOH,
KaTHOH, aHWOH, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTbD, AIEKTPOOTPHUIIATEILHOCTb,
CTENEHb OKUCJICHUS, XUMUYECKAsl PEaKIysl, XUMUYIECKasl CBsA3b, TEIJIOBOM A((EKT peakinuu, MOJIb,



MOJISIPHBIA 00BEM, PACTBOP, AIEKTPOIUTHI, HEIIEKTPOJIUTHI, AIIEKTPOIUTHYECKAS TUCCOLUAINS,
peaKkIMu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMMble U HEOOpaTUMbIe
peaxkiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTAHOBJICHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XUMHUECKasi CBsA3b (KOBaJCHTHAs, WOHHA,
MeTaJIn4yecKas ), KpucTaJuInyeckasl peméTka, KOppo3usi METaJlIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaensHo nomyctumas konneHtpauus [1/IK Bemecrtsa;

® WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKHX IMOHSATHH W TMPHUMEHSATH 3TH MOHATHS TpU
ONMCAHUU BEIIECTB U UX MPEBPAILICHUI;

® JICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHKY JUIS COCTaBIE€HUS (OpMYNT BEUIECTB M ypaBHEHUH
XAMHUYECKUX PEAKLIUI;

® OTIpe/IEeTISATh BAJIEHTHOCTD U CTENIEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB B COSIMHEHHX Pa3IMYHOTO
COCTaBa, MPHHAUICKHOCTh BEUIECTB K OMPENEICHHOMY KIJIACCY COEIMHEHHH 1o (opmyliam, BHI
XUMHUYECKON CBSI3U (KOBaJIEHTHasl, MOHHAs, METAJJIM4YecKas) B HEOPraHWYECKUX COCTUHEHUSIX,
3apsil MOHA MO0 XUMHUYECKOH (opMmylie, XapakTep Cpelbl B BOJHBIX PAacTBOPaX HEOPTaHUYECKHX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOMN peIIéTKY KOHKPETHOIO BEILIECTBA;

e packpbiBarh cMbIch llepuonnueckoro 3axkona [[. M. MeHneneeBa U JAEMOHCTPUPOBATH €r0
NOHMMaHME: ONKCHIBATh W XapakTepu3oBarTh TabmumuHyo ¢opmy Ilepromudeckoid cucTeMbl
XUMUYECKUX DSJIEMEHTOB: pa3jiMyaTh MOHATUSA «IIaBHas monarpynmna (A-rpynma)» U «moOodHas
noarpymnmna (b-rpynmna)», maneie W Oonblide NEpUOIbI, COOTHOCUTH OOO3HAUEHUS, KOTOPbIE
UMEIOTCS B TEPUOJUYECKON TaONMuIle, C YWCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3aps sapa, o0lee YUCIo JIEKTPOHOB U paclpeesieHue ux 1o
AIIEKTPOHHBIM CJI0SIM), OOBSICHSTH OOIIME 32aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEIMHEHUH B Mpesiesax MajiblX MEPUOO0B U ITIaBHBIX MOATPYIH C YUETOM CTPOEHHUS UX aTOMOB;

® KJIacCU(PHUIIMPOBATh XUMUUYECKUE DIIEMEHTHI, HEOPraHUUYECKHUE BEIECTBA, XMMUUECKHUE peakuuu (1o
YHCIy WU COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 HU3MEHEHHIO
CTETEeHEH OKUCICHHSI XUMHUECKHX DIIEMEHTOB);

® XapaKkTepu3oBaTh (OMUCHIBaTH) oOOIIMEe W cHenupuUeckue XHUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOATBEPKIasl OMHUCAaHWE MPUMEpPAaMU MOJEKYISPHBIX M MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XMMHUECKHUX PEaKIIHil;

® COCTaBJISITh YPABHEHMS AJIEKTPOJUTUUYECKON TUCCOLMAIMU KHUCIOT, IIEJI0oYed W COJeil, MOJIHbIE U
COKpaIlEHHBIC ypaBHEHUS PEaKIUii MOHHOTO OOMEHa, YpaBHEHHS pEeaKIHi, MOATBEPKIAFOIINX
CYILIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXK]y BEIIECTBAMU PA3IUYHBIX KIIACCOB;

® PACKpBIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OanaHca dTUX PeaKInii;

® IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHMSI, BOSMOXKHOCTU MPOTEKAHUSA
XUMHUYECKHUX MPEBPALICHUI B PA3TUYHBIX YCIOBHSIX;

® BBIUUCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYI0O M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO »3JIeMeHTa Mo (opMysie COeIWHEHHUs, MacCOBYIO [OJIIO BeIlllecTBa B pPacTBOpE,
MIPOBOJUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEaKIINH;

e coOm0IaTh MpaBujia MOJb30BaHUS XMMHUECKOM OCY0i U 1a00paTOPHBIM 000PYIOBAaHUEM, & TaKXKe
npaBuiia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHUI0O U COOMpPAaHHI0 Ta3000pa3HBIX BEIIECTB
(aMMMaka M yTJIeKUCIIOro ra3a);

® IPOBOJIUTH PEAKIINH, MOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB: paclo3HaBaTh
OTNBITHBIM TYTEM XJIOPUA-, OpOMHUI-, HOAWA-, KapOoHar-, docdar-, cunmkar-, cyibdar-,



THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

® [IPUMEHSTh OCHOBHBIE ONEpAallMd MBICIUTEIBHONW AEATEIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHHE,
000011eHNe, CHUCTEMAaTU3alluIo, BBIBIEHUE NPUYMHHO-CICICTBEHHBIX CBA3eH — JUIsl U3y4YEHHUs
CBOMCTB BELIECTB M XUMHUYECKUX pEaKLUUH, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HAOIOIEHUE, U3MEpPEHHME, MOJEIMPOBAHUE, DSKCIEPUMEHT (pealbHbIi W MBICIECHHBIN).



TEMATHYECKOE IIVIAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBaHue pa3/iesioB U TeM MPOrpaMMbl KosmuecTBo yacon DJiIeKTpoHHbIE (HU(POBHIE)
n/n Bcero KoHnTpoJubHbIe IMpakTnuyec o0pa3oBare/ibHbIE pecypchl
padoTbI KHe padoThI

Pasjeu 1. [lepBoHavyajibHble XUMHYECKHE TOHATHS

1.1 XuMusi — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 5 2 bubmuoreka [1OK https://m.edsoo.ru/7f41837¢c
MIPAKTHYECKOU JISATEIHPHOCTH YeI0BEeKa

1.2 BemectBa u xumMuueckue peakuuu 15 1 bubmuoreka [1OK https://m.edsoo.ru/7f41837¢c
Hroro no pa3aeny 20

Pasjen 2. Baxxneiinmue npeacraBuTe/ M HEOPraHN4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. Ilonsitue 06 okcunax 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.Ilonstue o kucnorax u comusx 8 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTre 06 ocHOBaHMSIX 5 1 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCAMHEHUI 11 1 1 bu6moreka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pa3nen 3. [lepuoguvecknii 3axon u [lepuogudeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB. XMMH4Y€CKASl CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHBIE pPeakuuu

3.1 [lepunonnueckuii 3akoH u [lepuonnueckas 7 bu6moreka [1OK https://m.edsoo.ru/7f41837c
cUCTEMa XMMHUYECKUX deMeHToB 1. 1.
MenneneeBa. CTpoeHue atoMa
3.2 Xumunyeckas cBsizb. OKHCIUTENBHO- 8 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEJIBHBIC PEAKITUN
Hroro no pazneny 15 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
PesepBHoOe Bpemst 3 bubmuorexa [1OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 5



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

Ne HaumeHoBaHMe pa3aesioB U TeM NPOrPaMMBbl KoaundyecTBo yacoB JyeKTpOHHBbIE (HU(PPOBDbIE)
n/n Bcero Kourpoabubie | I[lpakTuuec | o0pasoBarebHbIE pecypChl
padoTbI KHe padoTbl
Pasjes 1. BemecTBO M XUMHMYECKHE PeaKU
11 [ToBropenue u yriryOieHue 3HaHUH OCHOBHBIX 5 1 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
paszenoB Kypca 8§ kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
peakuuii
1.3 DJIIEKTPOJIUTUYECKAs TUCCOMAIUsI. XUMUYECKUE 8 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
peakuuu B pacTBOpax
Uroro mo pazneny 17
Pa3nea 2. HemeTa/sILI M X COeIHHEHUSA
2.1 OO01as xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB 4 1 bubmuoteka L{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
2.2 OOm1ast XxapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB 6 bubnuotexa LIOK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeiluHEeHus
2.3 OOm1ast XxapaKTepUCTHKA XUMUYECKHUX 2JIEMEHTOB 7 1 bubnuotexa LIOK https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30T, docdhop u uX coeTuHEHUS
2.4 OO11ast xapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB 8 1 2 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
IVA-rpynmnel. Ymepon 1 KpeMHUH U UX
COCTUHEHUS
Wroro no pazneny 25
Pasnen 3. MeraJuibl M X COeIMHEHUS
3.1 OO0111e CBOIICTBA METAIIIIOB 4 bu6moreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxnetimme MeTauIbl B IX COCTHHCHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasnen 4. Xumusa u okpy:xamwouas cpeaa
4.1 | BemectBa 1 Marepuanibl B )KU3HHU YEJIOBEKa 3 bu6moreka LIOK https://m.edsoo.ru/7f41a636
HWroro no pasneny 3
PeszepBHOE Bpems 3 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7



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




HOYPOYHOE INVTAHUPOBAHUE 8 KJIACC

DJIEKTPOHHbBIE
Ne undgpoBbie
Tema ypoka Bcero
n/n Hara o0pa3oBare/ibHbIE
4acoB
pecypcsbl
[Ipenmer xumuu. Posib XUMUU B )KU3HU YeoBeKa. Tena u Eubmrorexa LOK
1 ' ' 1 https://m.edsoo.ru/ff0d2
BEIECTBA
10c
bubaunoreka [IOK
2 [TonsiTue 0 METONAaX MTO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d2
27e
[TpakTnueckas padota Ne 1 «IIpaBwiia paboThl B bubmuotexa [JOK
3 naboparopuu u mpuéMbI 00paIIeHUs C TAOOPATOPHBIM 1 https://m.edsoo.ru/ff0d2
000pyIOBaHUEM) 3dc
bubauoreka [IOK
4 Uucteie BemectBa u cMecu. CriocoOsl pasaenenus cmeceid | 1 https://m.edsoo.ru/ff0d2
6ca
. bu6mmoreka [IOK
5 [IpaxTnueckas padora Ne 2 «Pva31{eneHHe cmecel (Ha 1 https://m.edsoo ru/ffod2
IpUMepe OYMCTKH MOBAPEHHOM COJM)» 8c8
bubaunoreka [IOK
6 ATOMBI U MOJIEKYIIbI 1 https://m.edsoo.ru/ff0d2
a6e
XUMHUYECKHE NIEMEHTHI. 3HaKH (CUMBOIIBI) XUMHUECKHUX Eubrmorexa OK
7 ' 1 https://m.edsoo.ru/ff0d2
JJIEMEHTOB
be8
bubmoreka [IOK
8 [TpocThie 1 CIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2
abe
bu6moreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d2
d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUECKas bubmorexa LOK
10 1 https://m.edsoo.ru/ff0d2
dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB cae
OTtHocutenbHas aroMHast Macca. OTHOCUTENbHAS Eubrmorexa LOK
11 ' 1 https://m.edsoo.ru/ff0d3
MOJIEKYJIsIpHAsE Macca 23¢
bubaunoreka [IOK
12 MaccoBas 10J11 XUMUYECKOIO AJIEMEHTA B COEIMHEHUH 1 https://m.edsoo.ru/ff0d3
50c
bu6mmoreka [IOK
13 KomuectBo BemectBa. Moib. MosnsipHas Mmacca 1 https://m.edsoo.ru/ff0d5
230
DU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHUUYECKas bubmiorexa LIOK
14 ' 1 https://m.edsoo.ru/ff0d3
peakuus 7fa
bub6moreka [IOK
15 IIpu3Haky U ycinoBuUs NPOTEKAHUS XUMUYECKUX PEAKIUN 1 https://m.edsoo.ru/ff0d3
alé
16 3aKOH COXpaHEHHS MACChI BEIIECTB. XUMUYECKUE 1 bubnuorexa [JOK

ypaBHEHUS

https://m.edsoo.ru/ff0d3



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

b88

Breraucnenus KOJIMYC€CTBA, MaCChl BEIICCTBA I10

bubaunoreka [IOK

17 . https://m.edsoo.ru/ff0d5
YpaBHEHUSIM XUMUYECKUX PeaKuit 708
Knaccudukanms XuMruueckux peakiuii (CoenHeHHs Eubrmorexa [OK
18 ’ https://m.edsoo.ru/ff0d3
paslIoKEeHHs, 3aMEIICHUs, 0OMEHa) f34
bu6mmoreka [IOK
19 O60061eHre U cucTeMaru3aus 3HaHui https://m.edsoo.ru/ff0d4
Oc4
. bubaunoreka [IOK
20 KonTponbhas padora Nel mo Teme «Bermectsa u https://m.edsoo ru/ff0d4
XUMHUYECKHE PEaKLum» 290
bubaunoreka [IOK
21 Boznyx — cmech razoB. CoctaB Bo3nyxa. Kucnopoa https://m.edsoo.ru/ff0dA
3JIEMEHT U IpocToe BeliecTBo. O30H 486
du3ndecKrue 1 XUMUICCKHE CBOWCTBA KUCIOPOaa bubmioreka LIOK
22 https://m.edsoo.ru/ff0d4
(peakiuu okucneHus, roperue). [lonsarue 06 okcumax 614
bu6mmoreka [IOK
23 Crioco0sI oy4YeHus: KUCIOpoaa B JIaDOpaTopuu 1 https://m.edsoo.ru/ff0d4
MPOMBINUIEHHOCTH. [IpuMenenne kucnopoaa 972
TennoBo#t d3PPeKT XUMUYECKON PeaKIuu, MOHITHE O bubmuorexa [JOK
24 TEPMOXUMHUYECKOM YPABHEHUU, 3K30- U IHAOTEPMHUUECKHUX https://m.edsoo.ru/ff0d4
peakuuax 790
bu6mmoreka [IOK
o5 TornuBo (He(Th, yroiab U MeTaH). 3arpsi3HEHUE BO3/1yXa, https://m.edsoo.ru/ff0d4
CHOCOOBI €ro NMpeA0TBpalEHUs cda
bu6moreka [IOK
26 [IpaxTrueckast padbora Ne 3 o Teme «HonqueHI/Ie u https://m.edsoo ru/ff0d4
coOupaHue KHUCIOopo/a, U3yUeHHUE €ro CBOMCTBY» 262
bu6moreka [IOK
27 Bonopoa — snemeHT u npocroe BemecTBo. Haxoxnenue B https://m.edsoo.ru/ffod4
Ipupozae ddo
dusndeckre 1 XUMUIECKUE CBOMCTBA BOJAOPO/IA. bubmorexa LIOK
28 https://m.edsoo.ru/ff0d4
IIpumeHeHue Bonopona 4do
bu6mmoreka [IOK
29 [TonsiTHE O KUCTOTAX U COTAX https://m.edsoo.ru/ff0d5
0d2
bubaunoreka [IOK
30 Crnioco6bI mostyueHust BOJIOpoia B 1a00paTopuu https://m.edsoo.ru/ff0d4
ddo
bu6mmoreka [IOK
31 [TpakTuueckas padota Ne 4 o Teme «HOjIyquI/Ie u https://m.edsoo ru/ff0d4
cobupaHue BOJOPOAA, U3YUEHUE €r0 CBOUCTBY £42
bubaunoreka [IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d5
42e
. bub6moreka [IOK
33 Brruncnenus o6b€Ma, KonuyecTBa BEILIECTBA Ia3a 110 €ro https://m.edsoo.ru/ffod5
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY 520
34 Brruncnenns 00bEMOB Ta30B 1O YpaBHEHUIO PEAKITUU Ha bubmuoreka [IOK
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https://m.edsoo.ru/ff0d3f34
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OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUN ra30B

https://m.edsoo.ru/ff0d5
708

bu6mmoreka [IOK

35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJBI https://m.edsoo.ru/ff0d5
87a
bubaunoreka [IOK
36 CocraB ocHoBanwuii. [IoHATHE 00 MHAMKATOPaX https://m.edsoo.ru/ff0d5
9e2
Bona kak pactBopuTtens. HacbllieHHbIE 1 HEHACBIILIEHHBIE Eubmrorexa LOK
37 https://m.edsoo.ru/ff0d5
pacTtBopbl. MaccoBasi 70711 BEILIECTBA B PACTBOPE b40
[Ipaktrueckas padora Ne 5 o teme «lIpurotopnenue bubmuotexa [IOK
38 PacTBOPOB ¢ OMPEACTIEHHON MACCOBOM J0MICH https://m.edsoo.ru/ff0d5
pPacTBOPEHHOTO BEIIECTBA eba
39 Kontponwsnas padora Ne2 o teme «Kucnopon. Bomopon. Egggﬁg:ﬁ;ggﬁfo 46
Bona»
342
bu6mmoreka [IOK
40 Oxkcunpl: coctas, Kiaccuukaius, HOMEHKIaTypa https://m.edsoo.ru/ff0d6
64e
[TomyueHnue 1 XUMUYECKUE CBOMCTBA KUCIOTHBIX Eubrmorexa [OK
41 ’ https://m.edsoo.ru/ff0d6
OCHOBHBIX U aM(DOTEPHBIX OKCHIOB 66
bu6mmoreka [IOK
42 OcHoBaHMs: cOCTaB, Ki1accu(UKaIHs, HOMEHKIATypa https://m.edso0.ru/ff0d6
/ca
bu6mmoreka [IOK
43 [Tomy4yenue n XUMHYECKHE CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/ff0d6
fca
bu6mmoreka [IOK
44 Kucnotsl: cocras, kiaccudukanus, HOMEHKIIaTypa https://m.edsoo.ru/ffOdfe
e2
bubmoreka [IOK
45 [Tonydyenne u XuMHYECKHUE CBOMCTBA KUCTIOT https://m.edsoo.ru/ff0dfe
e2
) bubnuorexa [JOK
16 Comn (CpCIlHI/IC).vHOMeHKJIaTypa, CIIOCOOBI MOTYYCHHUS, https://m.edsoo.ru/00ad9
XUMHUYECKHE CBOICTBA
474
[IpakTuueckast pabora Ne 6. Pemenue bubnuoreka [JOK
47 AKCIEPUMEHTAJIBHBIX 33134 110 TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9
HEOPraHWYECKUX COCAMHEHUIN b7c
I'eneTnueckas cBA3b MEXIY KjlacCaMH HEOPraHUYECKUX bubmorexa LIOK
48 . https://m.edsoo.ru/00ad9
COEMHEHU N 250
bubaunoreka [IOK
49 O0o01IeHre 1 cucTeMaTu3anys 3HaHU https://m.edsoo.ru/00ad9
ch2
" bubmoteka [JOK
50 KonTponbhas pabota Ne3 no UT"eMe OcHOBHBIE KJIacChl https://m.edsoo ru/00ad9
HEOPraHMYECKUX COCTUHEHHM ela
[lepBbie OMBITKY KJIACCUPUKAIIN XUMUYECKUX bubmnorexa LIOK
51 https://m.edsoo.ru/00ad9
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[Tepuognueckuii 3akoH u Ilepuonnueckas cuctema Eu6mrorexa OK
52 1 https://m.edsoo.ru/00ada
xumuueckux aneMeHToB J[. . Menaeneesa 500
bubaunoreka I[IOK
53 [Tepuosbl, rpyIIIbI, MOATPYIIITHI 1 https://m.edsoo.ru/00ada
52¢
bub6mmoreka [IOK
o4 Crpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tombl 1 https://m.edsoo.ru/00ada
342
CrpoeHue dIEeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB Enbmaorexa LIOK
55 . 1 https://m.edsoo.ru/00ada
[Tepuoguueckoii cucremsl Jl. 1. Menaeneena 6be
XapakTepucTuka XMMUUYECKOTO JIEMEHTA I10 €T0 bubnuorexa [JOK
56 nosnoxennto B [lepuonnyeckoii cucreme /1. . 1 https://m.edsoo.ru/00ada
MenpneneeBa 824
3nauenue [lepuonnyeckoro 3akoHa i pa3BUTHS HAYKU U bub6mmoreka [IOK
57 npakTtuku. J[. 1. MenneneeB — y4€HbId, iearor u 1 https://m.edsoo.ru/00ada
rpaXJaHUH 96e
DJIEKTPOOTPHUIIATEITLHOCTh aTOMOB XUMHUYECKUX Butmrorexa HOK
58 1 https://m.edsoo.ru/00ada
JJICMEHTOB
ab8
bubauoreka [IOK
59 HNonnas xuMuueckas cBsizb 1 https://m.edsoo.ru/00ada
c34
bubmoreka [IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b 1 https://m.edsoo.ru/00ada
ab8
bu6moreka [IOK
61 KoBanenTHas HenonspHas XuMU4YecKas CBsI3b 1 https://m.edsoo.ru/00ada
ab9
bubmoreka [IOK
62 CreneHb OKUCIIEHUS 1 https://m.edsoo.ru/00ada
e28
bubmoreka [IOK
63 OKHCIUTETEHO-BOCCTAHOBUTEIILHBIC PEaKIIUN 1 https://m.edsoo.ru/00adb
076
bubaunoreka [IOK
64 OKucauTeNn U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb
076
bu6mmoreka [IOK
65 KonTponsnas padbora Ned o teme «CTpoeHue atoma. 1 https://m.edsoo.ru/00adb
XUMHUYECKast CBSI3b) 4186
bu6mmoreka [IOK
66 O000111eHE U CUCTEMATU3allNA 3HAHUI 1 https://m.edsoo.ru/00adb
33c
bu6mmoreka [IOK
67 O06o001IeHre U cucTeMaTu3anus 3HaHu| 1 https://m.edsoo.ru/00ad9
cb2
bu6moreka [IOK
68 O600611eHre U cucTeMaTH3alus 3HaHUi 1 https://m.edsoo.ru/ff0d6
1c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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MMOYPOYHOE IINIAHUPOBAHHUE 9 KJIACC

DJIEKTPOHHbBIE
Ne Tema ypoka Jlara uHppoBbIe
n/n yp Bcero o0pa3oBare/ibHbIE
pecypcbl
[Tepuognueckuii 3axkoH. Ilepuonnueckas cucrema BH@HOTeKa LOK
1 1 https://m.edsoo.ru/00adb
xuMmudeckux 3nmemenToB . . MenaeneeBa 596
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHYECKUX Bubmiorexa LIOK
2 . 1 https://m.edsoo.ru/00adb
AJIEMEHTOB IMEPBBIX TPEX MEPUOJIOB 6b6
Krnaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX Bubmiorexa [IOK
3 P P 1 https://m.edsoo.ru/00adb
BEIIECTB 762
Bupl XUMUYeCKoi CBSI3U U TUIIBI KPUCTAIUNIMUYECKUX Brbmiorexa HOK
4 . 1 https://m.edsoo.ru/00adb
peméTox ach
5 Kontponwshas padora Nel o teme «IloBTOpenue u 1
yriyOJieHre 3HaHUW OCHOBHBIX Pa3JIesioB Kypca 8 Kiaccay
o bu6mmoreka IIOK
Kunacc a ec ea 0 pa3
6 naccu(UKaAIUI XUMAYCCKAX PEAKIHNA TTO0 Pa3TUIHBIM 1 https://m.edsoo.ru/00adb
MpU3HAKaM b0
. bu6mmoreka [IOK
I1 !
7 OHSITHE O CKOPOCTH XUMHUYECKOH peakuuu. [TonsTue o 1 https://m.edsoo.ru/00adb
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIUIX 003
[TonsiTHe 0 XuMHUECKOM paBHOBeCUU. DAKTOPBHI, bubmuoteka [IOK
8 BJIUSIIOIIIME HA CKOPOCTh XMMUYECKON PEAKIIUU U 1 https://m.edsoo.ru/00adc
MOJIOKEHHE XMMHUYECKOTO paBHOBECHS 28¢c
bu6mmoreka [IOK
9 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINN 1 https://m.edsoo.ru/00adc
ade
Teopus snekrponuTraeckor qucconranui. CUiIbHbIE U bubmiorexa LIOK
10 1 https://m.edsoo.ru/00adc
Cl1a0bIe ANEKTPOIUTHI 468
bu6mmoreka [JOK
11 HoHHbIe ypaBHEHHSI peakuui 1 https://m.edsoo.ru/00add
448
X . N butmoreka [IOK
MMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUM B CBETE
12 . . 1 https://m.edsoo.ru/00add
MPEJICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOLUAIINN 548
. . N bu6mmoreka [JOK
X TaBJICHUU
13 HMHYECKHE CBOHCTBA COIEH B CBETE IpeNc e 00 1 https://m.edsoo ru/00add
ANMEKTPOTUTHICCKOUN TUCCOIUAITAN 8b2
bu6mmoreka IIOK
14 ITonsTHE O THIpOIU3E CONEH 1 https://m.edsoo.ru/00add
9d4
bubmoreka [IOK
15 O0600611eHre U cucTeMaTH3aus 3HaHui 1 https://m.edsoo.ru/00add
di2
16 [Ipaktuyeckas padora Ne 1. «Perenune 1 bubmmnoreka [IOK
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KonTponbhas padota Ne2 o Teme «JIeKTpoIUTHYECKAas

bu6mmoreka IIOK

17 https://m.edsoo.ru/00add
nucconuanus. XUMHYECKHe peakliii B PaCTBOPAX» ecO
bu6mmoreka IIOK
OO01mmas xapakTepUCTHKA TaJIOTEHOB. X ecKHe
18 [l XApAKTCPHCTIKA TalOTEHOB. AMMHUHACCKH https://m.edsoo.ru/00add
CBOICTBa Ha MpUMeEpe XJI0pa fe2
Xnoposopopoa. ConsiHast KUCIIOTa, XUMHYECKHE CBOMCTBA Brbmaorexa LIOK
19 ’ ’ https://m.edsoo.ru/00ade
MOJTy4YeHUE, IPUMEHCHHE 104
. bu6mmoreka IIOK
[TpakTuaeckast pabota Ne 2 o Teme «llomydeHue costHo
20 paiTiHeckat pabota 11O TEM AYACHHE COTIHOH https://m.edsoo.ru/00ade
KHCIIOTBI, U3y4eHUE €€ CBOUCTB» 348
Boruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIIUA, €CIIH Bubmiorexa [IOK
21 ’ https://m.edsoo.ru/00ade
OIMH U3 PCarcHTOB JaH B N30BITKE 488
bu6mmoreka IIOK
22 O6mas xapakrepuctuka sneMeHToB VIA-rpynimsl https://m.edsoo.ru/00ade
64a
bu6mmoreka IIOK
AJnotpo € Mo, a cepbl. Haxoxnenue ce
23 UIOTPOTIHBIC M puduicain ceprl. Hax PRACHHE CCPRI 1 https://m.edsoo.ru/00ade
e€ coelMHEeHUN B Mpupojie. XUMHUECKHE CBOMCTBA CEePhI 642
CepoBopmoposa, cTpoeHue, Gu3ndecKkue 1 XuMU4ecKkue Bubmiorexa LIOK
24 Pt PO, ¢TP ’ https://m.edsoo.ru/00ade
CBOICTBa 802
bubauoreka IIOK
Oxkc cepsl. CepHas Kuciora, Gu3ndecKue
25 KCHJIBI CCPRI. &-EpHad Kheiord, pusnreciue u https://m.edsoo.ru/00ade
XUMHUYECKHE CBONCTBA, TPUMEHEHHE 208
XUMUYECKUE PEeaKINH, JIeKaIIIe B OCHOBE
HpOMI)IHIJ'ICHHI())FO ;lnoco6a H;?'IYTIGHI/ISI CEpPHOU KUCIIOTHI. bubmiorexa LIOK
26 . https://m.edsoo.ru/00ade
XUMUYECKOe 3arpsa3HeHNE OKPYKAIOIIECH CpeIbl c8a
COCJTUHEHUSIMU CEPBI =
bubaunorexa IIOK
27 Brrunciienne MaccoBO 1014 BBIXOAA IPOAYKTA PEAKLIUU https://m.edsoo.ru/00ade
c8a
OO6mas xapakTepucTuka 3eMeHToB VA-Tpynmsl. A30T, bubmmoreka [IOK
28 pacrpocTpaHeHue B IPUPOAE, GU3NICCKIE U XUMHUECKUE https://m.edsoo.ru/00ade
CBOIiCTBa eab
. bu6nmoreka [JOK
AmMMuak, ero GpuznuecKue U XUMUYECKHUE CBOMCTBA
29 ’ ¢ ’ https://m.edsoo.ru/00adf
IIOJIyYEHHE U IPUMEHEHNE 004
bu6mmoreka [IOK
[TpakTuaeckas pabota Ne 3 mo teme «llonydenne aMmuaka
30 p pay i ’ https://m.edsoo.ru/00adf
W3YYCHHUE €r0 CBOHCTB 180
butmoreka [IOK
31 A3oTHas KucioTa, e€ pu3nyecKrue u XUMUYEeCKHe CBOMCTBA https://m.edsoo.ru/00adf
306
Hcnonb30Banue HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE Bbubmorexa IJOK
32 MUHEPATbHBIX yI0OpeHUH. XUMHUUECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adf
OKPYKAIOIIEN CPEIbl COENMHEHUSAMHU a30Ta 518
bu6mmoreka IIOK
®docdop. Okc ocgopa (V ocopHas Kucinora
33 (op un ocopa (V) u pocpopuas wuciora, https://m.edsoo.ru/00adf

¢bu3znyeckre 1 XMMUYECKHUE CBOMCTBRA, OJTyUYCHHE
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Hcnons3oBanue pocdaroB B KaueCTBE MUHEPATBLHBIX

bubmoreka [IOK

34 . . https://m.edsoo.ru/00adf
ynoopeHuii. 3arpsizHeHre MPUPOAHOI cpeasl pocharamu 20
bu6mmoreka IIOK
35 VYrnepon, pacipocTpaHeHue B pUpose, (dusnueckue u https://m.edsoo ru/00adf
XUMHUYECKHE CBOMCTBA
doc
Oxkcunpl yriepoaa, ux GU3NIECKUe U XUMHUUIECKHE bubmmoreka [IOK
36 CBOICTBA. DKOJIOTUYECCKUE TIPOOIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00adf
okcunom yriepona (1V) ebe
bu6mmoreka [IOK
37 VYroybHas KHCIIOTa U €€ CONn https://m.edso0.ru/00ae0
06¢c
[TpakTuaeckas padbora Ne 4 o reme "llomydenue bubmuoreka [IOK
38 yriekucioro ra3a. KayectBenHas peakuus Ha kapOoHar- https://m.edsoo.ru/00ae0
noH" 27e
39 [TepBoHauanpHbBIE MOHITHS 00 OPraHUYECKHUX BEIIECTBAX E;ISSH/I//I;T;{:OES% 0ae0
KaK O COeMHEHHX yIepoaa 50
bu6mmoreka IIOK
40 Kpemuuii u ero coenuHeHus https://m.edsoo.ru/00ae0
80a
[TpakTrueckas padora Ne 5. Penienne s3KCiepruMeHTTBHBIX bubnuoreka IJOK
41 3aj1a4 1o TeMe «BakHelIme HeMeTaulbl U UX https://m.edso0.ru/00ae0
COEIMHEHUS bf2
. bu6mmoreka [JOK
03 B
42 Kontponwsnas padota Ne3 o teme «Baxkneiiime https://m.edsoo ru/00ae0
HEMETAJUTBI U UX COSTMHCHUSDY 018
OO0mas xapaKTepUCTHKA XUMHUYECKUX dJIEMEHTOB —
n P P bubmuoreka [IOK
MeTaJlJIOB. MeTalTnyeckas CBsI3b U MEeTaJTHIEeCKast
43 . . https://m.edsoo.ru/00ael
KpUcTaJTudeckas penérka. @u3nueckue CBOMCTBa 036
METaJIJIOB —
44 XUMHYECKHE CBS)I?ICTBa METaJIOB. DNEKTPOXUMUYECKUIN ]r?tlfr?sﬂ/l//lr?wT:(Ij(sao](;[r(l)J% 0ael
P HANIPSHKCHUH METaJIIOB 156
OO6mwme crmocoOs! momydeHus MeTamioB. CriiaBbl. bubmmorexa [IOK
45 Beruncienus no ypaBHEHUAM XUMHUYECKUX PEAKLUH, €CIIU https://m.edsoo.ru/00ael
OJIMH U3 PEarcHTOB CONEPKUT IIPUMECH 156
butmoreka [IOK
46 [TonsTHE O KOPPO3UU METAIIIIOB https://m.edsoo.ru/00ael
278
bu6mmoreka [IOK
a7 Illenounbie MeTAIBI https://m.edsoo.ru/00ael
4b2
bu6mmoreka [IOK
48 Oxcuapl ¥ THAPOKCUABI HATPUS U Kallus https://m.edsoo.ru/00ael
4b2
bubmoreka IIOK
49 [IlenouHO3€MENbHBIE METAIIIIBI — KAJIBIUN U MarHUH https://m.edsoo.ru/00ael
5e8
bu6mmoreka IIOK
50 Baxkneiimme coeuHeHus Kbl https://m.edsoo.ru/00ael
5e8
51 O0001IeHEe U CUCTEMATH3AIN SHAHUHA
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bubmoreka [IOK

52 XKécTtkocTh BOMIBI U CLTOCOOBI €€ yCTpaHeHUs 1 https://m.edsoo.ru/00ael
886
. I bu6mmoreka IIOK
53 HpaKTI/Iqe"CKaﬂ pabora J'\'f_ 6 1o reme "XKécTkoCcTh BOAIBI U 1 https://m.edsoo.ru/00ael
METOJIbI €€ yCTpaHEHUS 268
bu6moreka [IOK
o4 AnroMuHUR 1 https://m.edsoo.ru/00ael
c64
bu6mmoreka IIOK
55 AMdoTepHbIC CBOMCTBA OKCHJIA U THAPOKCHIA 1 https://m.edsoo.ru/00ael
c64
bu6mmoreka IIOK
56 Kenezo 1 https://m.edsoo.ru/00ael
d86
bubmuoreka [IOK
57 Oxcupl, ruapoxcuanl u comu xeresa (1) u xxenesa (111) 1 https://m.edsoo.ru/00ae3
5e6
58 O06001IeHre U CUCTEMaTH3alus 3HaHUH 1
[Ipaktuueckas padora Ne 7. Penienne sKkCiepruMeHTAIbHBIX Bubmiorexa [IOK
59 . 1 https://m.edsoo.ru/00ae3
3a/1a4 1o TeMe «BakHehIne MeTauIbl M X COSAMHEHUS 4e8
Brruucienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €CIIH
OJIUH W3 peareHT(})IE JlaH B U30BITKE WK coz{er;mcnli Bubmzorexa IOK
60 . 1 https://m.edsoo.ru/00ael
npuMecH. Berarcnenus MaccoBOil 1011 BBIXOJa MMPOIYKTa 750
peakumu -
61 O06001IeHre U CUCTEMaTH3alus 3HaHUH 1
62 KonrtponpHas pabora Ned o teme «Baxknelnme MeTamibl 1
1 UX COCTUHEHUS
bu6mmoreka [IOK
63 BemecTBa 1 MaTepuaibl B MOBCEIHEBHOM KU3HM YelioBeka | 1 https://m.edsoo.ru/00ae3
50
bu6mmoreka [IOK
64 XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeibl 1 https://m.edsoo.ru/00ae4
270
butmmoreka [IOK
65 Ponp XxuMuu B perieHuu 3K0JIOTHYECKUX MpolieM 1 https://m.edsoo.ru/00ae4
270
bu6mmoreka IIOK
66 O0o001IeHre ¥ CHCTeMaTH3aIusl 3HAHUI 1 https://m.edso0.ru/00ae0
d0a
butmoreka [IOK
67 O06o001IeHre U cucTeMaru3anus 3HaHu| 1 https://m.edsoo.ru/00adb
33c
bu6mmoreka [IOK
68 O06001enre u cucTeMaru3anus 3HaHU| 1 https://m.edsoo.ru/00ad9
cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA

OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

Xumus. 8 kiace: yae0. aisa oomeoopa3oBarenbHbiX yupexaenuit / O.C. ['abpuensH. - 3-¢
u3M., crpeotun. - M.: [Ipoda, 2022. - 286 c.

Xumus. Kimacc: ydued. mis oomieoOpaszoBatenbHbIx yupexaennit / O.C. 'abpuensH. - 3-¢ uzn.,
crpeotur. - M.: [lpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA
Beenute

1. I'abpuensu O. C., Bockoboiinukosa H. I1., SlmrykoBa A. B. HacronpHast kHura yauTens.
Xumus. 8 ki1.: Metogudeckoe rmocooue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., Aumykosa A. B. Terpaapb /1151 1a00OpaTOpHbIX OMBITOB U MPAKTHUECKUX
pabort. 8 k1. K yuebuuky O. C. 'abpuensina «Xumus. 8 kimacey. M.: [lpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocobue k yueOHuky O. C. ['abpuensiHa «Xumus». 8
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. I'abpuensn, O. C. Metonndeckoe nocodue k yueonuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptel K yueonuky O. C. ['abpuensiaa «Xumusi. 8 Kimaccy :
Meronuueckoe nocodbue / JI. . AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHosnorndeckue kaptel K yueonuky O. C. ['abpuensaa «Xumus. 9 kimaccy :
Meronuueckoe nocobue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumusi. 8 ki1.: KoHTponbHbIe U TpoBepouHbie padoThl K yueounky O. C. 'abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u np. - M.: [Ipoda, 2022.
JTaHHBIE

IHUADPPOBBIE OBPA3BOBATEJIBHBIE PECYPCbHI U PECYPCBI CETU HHTEPHET
Beenutenannsiehttp://www.chemnet.ru I'azeta « Xumusi» u caidT i yuurtens «51 uay Ha
YPOK XUMHUH»

http://him.1september.ru Equnas komtekiwst LIOP: TIpeameTtHas Koyiekmus «XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIE SKCIIEPHUMEHTHI:
xumust. Komeknust Poccuntiickoro o01ieo0pa3oBareibHOTo oprajia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas oiuMIinaia MKOJIbHUKOB 0 X UMUK
http://chem.rusolymp.ru Opranndeckast XUMHsL: SIEKTPOHHBIN YUCOHUK [T CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: JIEKTPOHHBIN YU4eOHUK

http://www hemi.nsu.ru OTKpbIThIH KOJTIEK: XUMHUSI

http://www.chemistry.ru JluctaHIiioHHas OJIUMITHAIA TT0 XUMHHU: TEICKOMMYHHKAIIMOHHBIH
o0Opa3oBaTeIbHbIN MPOEKT
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