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HOACHUTEJIBHASA 3AITMCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanun.

[TporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOUIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
o0s3aTenpHOEe MPEIMETHOE COoepKaHue, MPelyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAETSAET KOJIUUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTENbHOCTh
M3YYCHUS] XUMUHU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00y4aromuXCcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHusl, a TaKKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusI.

3HaHUEe XUMHUH CIYKHUT OCHOBOW [T (POPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €T0
NPEICTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
pelieHuss rI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peau3ali BO3MOXHOCTEM s camMopa3BUTHs U (OPMHUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U (yHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeIbHOCTH,  SKCIEPUMEHTAJIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTeCTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIInXCs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJEIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MpOorpaMMbl MO XMMHH c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyueHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 10 MNPUHLUIY IOCJIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETHUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSA3H;

— Mpe/CTaBIEHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIHUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mnporpamMMmbl IO XMMHUHU CIIOCOOCTBYET (DOPMHPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K Hay4YHOMY 3HAaHHUIO M METOJaM II03HaHus B Hayke. M3yuenue xumuu
OPOMCXOOUT C TPHUBJICYEHUEM 3HAHUM M3 paHee M3YUYEHHBIX Y4YEOHBIX HPEIMETOB:
«Oxpyxarouuit mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kiaace».

[Tpu n3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YUYEHHUH BELECTB M XUMUYECKUX pEaKLui, B
(GopMHpOBAaHUM W pPa3BUTUM [I03HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yuyeHMHM XMMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpoOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEeMaTHYecKoe MpHuoOIIeHue oOyvaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HaHUA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpPaA, HCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBIE TNPH H3YYEHUH XUMHH, NPUMEHATh MX MPH peleHuH npobieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,;

— (opmMupoBaHue y 00y4aronuxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IeHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKU SKOJIOTMYECKH I€1eco00pa3HOro MoBeNeHUs B OBITY U
TPYIOBOM [JEATEIBbHOCTH B LIEJIAX COXPAHEHHsI CBOETrO 3J0pPOBbA U OKPYKAIOLIEH IPUPOAHOU
Cpenbl;

—pa3BUTHE MOTHUBAIIUU K 00YUEHHUIO, CHOCOOHOCTEW K CAMOKOHTPOIIO U CAMOBOCIIMTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajbHEHUIero 00yueHus.

OO1ee 4yncino 4acoB, OTBEAEHHBIX JUI U3yYeHHUsI XUMUH B 8 Kilacce — 68 vacoB (2 yaca B
HEJISITIO)



COJEP)KAHUE OBYYEHUA

IlepBoHauya/JbHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHsS B CUCTEME Hayk. Tena u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMEcei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo ¢hopMysiaM XUMHUECKUX COSAMHEHUN.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKh. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYecKUe ypaBHeHus. Knaccudpukanums XMUMUYECKUX PEaKInui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ]0#, npaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KHTIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) ABICHU, Ha0t01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKUX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHUM, B3aMMOJEicTBHE kene3a ¢ pactBopoMm coiu meau (), m3yuenume cmoco6oB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomatorpadus, MpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U  OINHCaHue
pEe3yIbTAaTOB MPOBEJAEHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/1aHUE
MoJieIe MOJIEKYT (IIapOCTEPKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUs KucCIopojga B naboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(pUKALUS
KHCIIOPOJIA.

TermnoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bogopon — »snemeHT u mpocroe BemiecTBO. Haxoxaenwe Bojgopona B MPHUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10l BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsi3HEHHE MNPUPOJIHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BO.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKcUI0B. DU3nNUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: MHIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Howmenknarypa ocHoBanuil. dusznueckue M XUMHYECKHE CBOMCTBa ocHoBaHuil. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyuenue
COJICH.

['eneTnyeckasi CBA3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJCpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJCHCTBUSI BELIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IPEKpaIIeHUsI TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 momnb, HMccaeaoBaHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCICAOBAHUE OOpPA3I[OB HEOPTAHWMYECKUX BEIICCTB PA3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3anMojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peakuuii HeWTpaiau3alud, NOJyYEeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 o TeMe «Bakuenme
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementros /1. U.
MenpeneeBa. CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKH KJIAacCU(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o Tpymmax
CXOIHBIX JIEMEHTOB (IIIETTOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbI, UHEPTHBIEC Ta3bl).
DNEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUBI U THIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux diaemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. HM3oromsl. Onextponsl. CrtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. U. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTa MO €ro IMOJIOKEHUI0 B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX JIEMEHTOB, METAJUTMYECKUX 1
HEMETaJUTMYECKUX CBOMCTB MO TPYIIIIAM U MTEPHUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.



XuMmuyeckas CBSI3b. KoBanenrnas (monsipHast U HemoJsipHasi) CBSI3b.
DIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBS3b.

Cremenb  okucnieHusi.  OKHCIUTENBHO--BOCCTAHOBUTENbHBIC  peakmuu.  IIporeccsl
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aMMOJICHCTBUE THIPOKCHA
[IMHKA C PacTBOpaMHU KHCJIOT U INEJI0YeH, MPOBEIECHUE OIBITOB, WILITIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKluu Pa3IoKeHUs, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanu3zanus MeXMIpeaMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 8 KJacce OCYIICCTBISETCS
yepe3 HCIIOJIb30BAHME Kak OONIMX eCTECTBEHHO--HAYYHBIX TIOHATUM, TaK W TOHSTHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIE TMOHATUSA: HAy4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrpPaMMBI OCHOBHOTO OO0IIEro 0o0pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOro0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2)rpa:kIaHcKoro BOCUTAHUSA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW H JAPYTHMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOUM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE WM TIOCTYNKH CBOWX TOBAPHUINECH C TO3WIMM HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O MIO3HAHUS:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
MOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIC MOTHBBI, HAIPABJIICHHBIC HA IIOJIYYCHWE HOBBIX 3HAHUN IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPATYpOU, MTOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4)¢popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHMOTPEONEHUSI alKOToJs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/ICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5)TpynoBoro BocnuTaHus:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocrase MCTAIIPEAMCTHBIX PC3YJIbTAaTOB BLIACIAIOT 3HAYUMBIC JIA q)OpMI/IPOBaHI/Iﬂ
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble JlornuecKue AeHcTBUs:

YMCHUA HUCHOJIb30BATH HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWIL:
pacKpbIBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIOENATH WX XapaKTepHble TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKunf/'I, YCTaHaBJIMBATL MPUYUHHO-CJICICTBCHHEBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMCHUEC NPUMCHATH B MPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}IMeTHBIe " MeTaHpe}IMeTHBIe),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TMpU pelieHud ydeOHOo-
IIO3HABATCIIbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJISATH 158
XapaKTCPU30BaTh CYMICCTBCHHBIC IMPHU3HAKN H3y4YaCMbIX O6’BGKTOB — XUMHUYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJlaBaTh BOINpPOCHl (B XoAe Juajora W (WIM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne KosmyecTBo yacos DeKkTpoHHbIE (HUPPOBLIE)
HanmeHnoBaHue pa3aesioB 4 TeM POrpaMMbl
n/n Bcero KonTposbHubie IIpakTHyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI

Pasznen 1.HepBOHa‘laJ'[LHLIeXHMH‘leCRI/IeHOHHTI/Iﬂ

11 XuMHsT — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuorexa [{OK
' MPAKTUYECKOU IeSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
12 B 15 1
CHICCTRA 1 XUMITACCKHE pearivin https://m.edso0.ru/7f41837¢
Hroro mo pazneny 20
Paznen 2.BaxHeiilnne npeacTaBUTe/ I HEOPraHUYeCKUX BellleCTB
bubnunoreka LIOK
2.1 B .K Nl 0 6
O3AYX- BHACTOPOAL- LIOWITHE OB ORCHAax https://m.edso00.ru/7f41837c
bu6nmorexa LIOK
2.2 B i 8 1
OAOPOAL. HIOHATHE O KHCAOTAX | COIIX https://m.edso00.ru/7f41837c
bubnmorexa LIOK
2.3 Bona. P il 0 5 1 1
OA18. TACTBOPRI. LIOWATHE 0b OCHOBAHAX https://m.edso00.ru/7f41837c
bu6nmorexa LIOK
2.4 i 11 1 1
OcCHOBHBIE KJTaCCHl HEOPTaHUIESCKUX COCTMHECHUIN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux djemeHToB [I. U. MenaeneeBa. CTpoeHune aToMoOB.
XuMmnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIHT

[Tepuonnueckuii 3akoH u [leprnonnueckas
bubnunorexa LIOK

3.1 CHCTEMA ec anemenTos J{. U. 7
MCTeMA XMMHUECKHX SIIEMEHTOB J| https://m.edsoo.ru/7f41837c

Menpnene-eBa. CTpoeHne aToMa

3.2 Xummnueckas cB3b. OKHUCIUTEILHO- 8 1 bu6nunorexa LIOK



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

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

Wroro 1o pasnen 15 Bubmaorexa ITOK
pasiely https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
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ITOYPOYHOE IIVTAHUPOBAHUME

Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne JlaTa
Tema ypoka uudgposbie
n/n Bcero  Konrpouabnbie  IIpakrnyeckue  M3YYeHHd
o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponp xuMuu B KU3HU YesioBeka. Tena u 1 bubnunoreka [HOK
BEILIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX O3HAHUS B XUMUHU 1 bubamorexa LOK
8 https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBuia paboTsl B
3 JabopaTopuu U MPUEMBI OOpaIICHHS C JJA00PaTOPHBIM 1 bubmorexa LHOK
PATOPHIT T TP part patop https://m.edso0.ru/ff0d23dc
000pyI0BaHUEM)
4 UucTtsie BemecTBa u cMecu. CriocoObl pa3iesieHust 1 bubnuorexa [JOK
cMeceint https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas padbora Ne 2 «Pa3nenenue cmeceil (Ha 1 bubnuoreka [IOK
[IpUMepe OYUCTKU TTOBAPEHHON COJIN )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
1
6 ATOMEI H MOIICKY TEL https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKUE DJIEMEHTBI. 3HAKH (CUMBOJIBI) XUHMHYECKUX 1 bubmuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u coXHBIE BElECTBa 1 bubmmorexa [OK
p B https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK
YIp y https://m.edsoo.ru/ff0d2d50
10 3aKO0H MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKasI 1 bubnmoreka [JOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenpHas aToMHas Macca. OTHOCHUTETbHAS 1 bu6mmoreka [IOK
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MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 10J11 XMMHUYECKOI'O JIEMEHTA B COEAMHEHUN bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK

13 KommuectBo BemectBa. Mounb. Moisipaas Mmacca https://m.edsoo.ru/Ffod5230

14 dusznuecKrue 1 XUMUUECKHE SIBJICHUS. X UMUYECKAst bubnmoreka [JOK

peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U ycioBUs MPOTEKAHUS XUMHUYECKUX PEAKITUN bubmmorexa [JOK
https://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHMs MAcChl BEILIECTB. XUMHUUECKHE bubnuoreka [IOK

16

YpaBHEHUSA https://m.edsoo.ru/ff0d3b88

17 Boruncnenus konmdyecTa, Macchl BEeLIeCTBa 10 bubnnorexa [HOK

YpPaBHEHUSAM XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d5708

18 Krnaccudukanus XuMHYeCKUX peakiuii (COeTUHEHMS, bubnuorexa [JOK

pasnoKeHus1, 3aMeIeHns, 0OMEeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — yU€HBIN-IHITUKIIOTIE/THUCT. bubnmnorexa [JOK

O060011eHre U cUCcTeMaTU3alNA3HaHUH https://m.edsoo.ru/ff0d40c4

20 KonrtpomnbHas padora Nel o teme «BermecTtBa u bubnnorexka [JOK

XUMUYECKUE PEAKLIU) https://m.edso0.ru/ff0d4290

21 Bo3ayx — cmecsk ra3zos. CocraB Bo3ayxa. Kuciopox — bubnuotexa [JOK

3JIEMEHT M MPOCTOoE BetecTBo. O30H https://m.edsoo.ru/ff0d448e

29 PuznuecKrue 1 XMMUYECKHE CBOMCTBA KUCIOpOaa bubnnoreka [JOK

(peakmuu okucieHus, roperue). [louarueobokcumax https://m.edsoo.ru/ff0d4614

93 CriocoOslI oNTy4eHus KUCIOPO/ia B JIa0OpaTOPUH U bubnmuorexa [JOK

MIPOMBIIUIEHHOCTH. [IpruMeHennekucaopoa https://m.edsoo.ru/ff0d497a
TennoBoit 3pPekT XUMUIECKOHN peaKIuu, TOHITHE O
bu6mmoreka [IOK
24 TEPMOXHUMHUYECKOM YPAaBHEHHH, DK30- U

SHAOTCPMHUYCCKUX PCAKIHUAX

https://m.edsoo.ru/ff0d4790
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25 TomnmuBo (He(Th, yroiib U METaH). 3arpsi3HeHNE BO3/IyXa, bubnmoreka [JOK
CIOCOOBI €T0 MPEIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue u bubnuoreka [IOK
coOMpaHHUe KHCIIOPO/Ia, N3yUYEHUE €T0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopon — anemeHt u npocroe Bemectso. Haxoxaenue bubnmoreka [JOK
B IIpUPOJIE https://m.edsoo.ru/ff0d4ddo
08 dusnueckre 1 XMMUYECKHE CBOMCTBA BOJAOPO/IA. bubnmoreka [JOK
[IpumenenueBogopoaa https://m.edsoo.ru/ff0d4dd0
bubnnorexa [HOK
29 Honiirite 0 KUCTOTAX M COMAX https://m.edsogru/fdeSOdZ
30 CriocoObI MOJTyYeHHUs BOJOPOa B TabopaTopuu ngg;lrzfgsac)gg}:f 0d4ddo
31 [IpakTuueckas padora Ne 4 o reme «llonyuenue u bubnnorexa [HOK
coOupaHue BOAOPOJIa, H3YUCHHUE €0 CBOHCTBY https://m.edsoo.ru/ff0d4f42
32 Mounsipabiii 00BEM razoB. 3akoH ABOrajpo Etl;lfsj?/l;lr?f:;(sigrou/ﬁff 0d5426
33 Borancnenus 00pEMa, KoJIMUecTBa BEIIeCTBA ra3a 1Mo ero bubmuorexa [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra30B MO ypaBHEHUIO PEAKINH Ha bubnnoreka [JOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHH ra30B https://m.edsoo.ru/ff0d5708
35 duznyeckne U XUMHUYECKHUE CBOMCTBA BOJIbI Bubnuorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnmoreka [JOK
36 CocraB ocHoBaHui. [ToHsiTHE 00 MHAMKATOPAX httos://m.e dsogru /005962
Boga kak pactBopurens. HachimeHHbie u
37 HEHACBHIIIIEHHBIE PacTBOPHI. MaccoBasi 10Jis BEIECTBA B bubmmorexa LIOK
https://m.edso0.ru/ff0d5b40
pacTBope
38 [TpakTuyeckas padora Ne 5 mo teme «IIpuroroBienue bub6nuorexa [IOK
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pacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEH
pPacTBOPEHHOIO BELIECTBAY

https://m.edsoo.ru/ff0d5eba

Konrtponsnas padora Ne2 o reme «Kucnopon. Bomopos.

bu6mmoreka [IOK

39 Boga» https://m.edso00.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCU(pUKAILMs, HOMEHKIIATypa bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, bubnunoreka [HOK
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUs: COCTaB, KJIaccU(UKAIIHsI, HOMEHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XUMHUYECKUE CBOWCTBA OCHOBAHUI bubmmorexa LOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIaTypa, CIIOCOOBI MOTyYeHHUS, bubnnoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00ad9474
ITpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 3aa4 10 TeMe « OCHOBHBIE KJIaCChI bubmmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHEHUI
48 I'eneTnueckas CBSA3b MEXKIy KIAaCCAMH HEOPTAHUYECKUX bubnuotexa [JOK
COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bubnmuotexa [JOK
49 O00011IeHE U CUCTEMATH3AUI3HAHU httos://m.e dsogru 100ad9ch?
50 KonTponbnas padota Ne3 o teme "OCHOBHBIE KJIacChl bubnnorexka [JOK
HEOPTraHUYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie NOMBITKY KJIACCU(PUKALUU XUMUYECKUX bubnnorexka [JOK
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anemMeHToB. IlonsaTue o I'pynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

59 [Tepuonuueckuii 3akon u [leprnonanueckas cucrema bubnnoreka [HOK
xUMuueckux anemeHToB 1. . Menjeneena https://m.edsoo.ru/00ada52c
53 Ilepuoasl, rpymimsl, 10, TIIIBI bubmorexa LOK
PHOARL TPYTHEL HOATPY https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
54 C .C .
TpoeHue atoMoB. CocTaB aTOMHBIX sijiep. M30Tombl https://m.edsoo.ru/00ada34?
55 CtpoeHue IEKTPOHHBIX 000JI0UYEK aTOMOB JICMEHTOB bu6mmoreka [IOK
[Tepuonnueckoit cucremsl [. . Menneneena https://m.edsoo.ru/00ada6bc
XapaKTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA I10 €0
56 noJjoxkeHuto B [lepuoandueckoit cucreme . U bubmorexa [JOK
pHOA o https://m.edsoo.ru/00adag824
Menneneesa
3nauenue [lepuoguyeckoro 3akoHa Jijisi pa3BUTHsI HAYKH
S7 u npaktuku. . . MenaeneeB — yd€Hblid, megaror u bubmorexa LHOK
p I A Y > TR https://m.edso00.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHUUYECKHUX bubnnorexa [JOK
58
3JIEMEHTOR https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 4
OTHAJT XHMITHCECKA CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas monsipHas XUMHYECKasH CBS3b bubmotera [JOK
p https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenmoisspHas XUMHYECKas CBA3b bubmorexa HOK
p https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62
Creneup okncnenis https://m.edsoo.ru/00adae28
63 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH bubmorexa [JOK
peartt https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIN bu6nmoreka [JOK
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65 Konrtponsnas padora Ne4 o reme «CtpoeHue atoma. 1 bubmumoreka [IOK
XUMHUYECKasi CBS3b https://m.edsoo.ru/00adb486
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHS 1 bubnunoreka [HOK
3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O600IICHHE ¥ CHCTEMAaTH3 AN 1 bubnunoreka [HOK
3HAHUU https://m.edsoo.ru/00ad9ch2
68 PesepHblil ypok. O000ImIeHNE U CHCTeMaTH3aIus 1 bubnnorexa [HOK
3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus 8 knacc  ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A. U3naTenscTBO
IIpoceemienue 2023 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHE

https://m.edsoo0.ru,
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