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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMHM Ha YPOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTeIbHOU MPO-
rpaMMbl OCHOBHOTO 00111er0 00pa3oBanus, npeactaBieHHbIXx B DT'OC 00O, a taxxe
Ha OCHOBe ¢efiepaibHON paboyeil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHUEMIIUN
NpernojjaBanusi y4eOHOro mnpeaMera «XuMHUs» B 00pa3oBaTENbHBIX OpraHU3aIMIX
Poccutickon ®eneparnumn.

[Iporpamma no XxuMuH AA€T MPEACTABICHUE O LENAX, OOLIEH cTpaTeruu ooyye-
HUS1, BOCIIUTAHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEJICTBAMU y4eOHOTO MpeaAMETa, yCcTa-
HABJIMBAeT 0053aTeNbHOE MPEAMETHOE COJEpKaHKe, MpeycMaTpUBaeT pacrpesee-
HUE €ro Mo KJlaccaM M CTPYKTYPUPOBAHUE IO pa3jenaM U TeMaM MporpamMmMsbl Mo XH-
MUH, ONpPEAENIAeT KOJIMYECTBEHHbIE U KaUYECTBEHHbBIE XapaKTEPUCTUKU COJEP KAHMS,
PEKOMEHYEMYIO MOCIEN0BATENbHOCTh H3yUYEHUS XUMUU C YUETOM MEXIPEIMETHBIX
Y BHYTPUIIPEIMETHBIX CBSA3€H, JJOTUKKU y4eOHOTrO Mpoliecca, BO3PACTHBIX OCOOEHHO-
CTel oOyuaroluxcs, onpeneasieT BO3MOKHOCTH IpeaMeTa JUlsl peaanu3anuu TpeOoBa-
HUWA K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOM MporpaMMbl HA YpOBHE
OCHOBHOIr'0 0OmIero o0pa3oBaHus, a TakKe TpeOOBaHUM K pe3yibTaTam OO0y4YeHUs
XUMHM Ha YpOBHE IleJied M3y4yeHUs MpeAMEeTa U OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATEJIBbHON AESITENbHOCTH O0YYaromerocsi o OCBOCHHUIO yueOHOro cojepra-
HUSL.

3HaHWE XUMUHU CIYXHUT OCHOBOHM i1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaro-
IIErocs, €ro MpeACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT
(dbopMupyeMble XUMHUEH MpeACTaBIeHUS O B3aUMOIPEBPALICHUSIX YHEPTUH U 00 3BO-
JIOLUU BEIIECTB B MPUPOJIE, O MyTIX PEIICHUs INI00ATBHBIX MPOoOJieM yCTOHYMBOIO
pPa3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DHEPrEeTUUECKOM, MUILEBON M 3KOJIOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHS.

N3yuyenne xumun:

CHOCOOCTBYET peajn3alui BO3MOKHOCTEH ISl CaMOPa3BUTHUS U (HOPMUPOBAHMS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (pOPMHUPOBAHUE MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00y-
YaloUIUXCsl, HABBIKOB MX CaMOCTOSITEJIbHONW y4eOHOH NedaTebHOCTH, 3KCIEPUMEH-
TaJbHBIX U UCCIEA0BATEIbCKUX YMEHUHN, HEOOXOJUMBIX KaK B TOBCEIHEBHOM KHU3HHU,
TaK U B IPO(eCCHOHATILHON e TeIbHOCTH;

3HAaKOMUT CO CNeUn(UKOW HAy4YHOTO MBILIUICHHUS, 3aKJIaJbIBa€T OCHOBHI Ie-
JIOCTHOTO B3IJIAJla HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YYaIOIUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHMSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMYECKOE
o0pa3oBaHUE 00YUYAIOIITUXCSI.



JlaHnHble HarpaBjieHHUS B OOyUYEHUU XMMHUHU OOECIEUMBAIOTCA CHEIU(PHUKOM CO-
AepxaHus y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS MeIarorH4ecKy aJanTHPOBAHHBIM
OoTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc XxuMun Ha ypoBHE OCHOBHOI'O OOILEro OOpa30BaHUsS OPUEHTHPOBAH HA
OCBOEHHUE 00YYaIOIUMUCS CUCTEMBI IEPBOHAYAIIBHBIX MOHITUA XUMUHU, OCHOB HEOP-
raHUYECKOM XMMHUHU W HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX HNOHSITHI OpPraHHMYECKON
XUMUH.

CrtpyKTypa coaepxaHusl pOrpamMmbl 110 XUMUU CPOPMUPOBAHA HA OCHOBE CH-
CTEMHOTO IoAxoAa K €€ n3yueHuro. ComepxaHue CKIIAIbIBACTCS U3 CUCTEMBI IOHS-
THHA O XMMHYECKOM IEMEHTE U BELIECTBE U CUCTEMBI ITOHATUN O XUMHUYECKOU peak-
nuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OPraHrW30BaHbl MO MPUHLHUITY MTOCJIEI0BATEIbHO-
IO pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMMH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTABICHUI 00 3IEKTPOJIUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH ITOITYYEH-
HBIX U OCMBICJIICHHBIX (JAKTOB, Pa3BUBAIOTCA MOCJIEIOBATEIBLHO OT OAHOTO YPOBHS K
JAPyroMy, BBINOJNHSASA (YHKIUU OOBSICHEHUS] U MIPOTHO3UPOBAHUS CBOICTB, CTPOCHUS
Y BO3MOXXHOCTEH NMPAKTHYECKOTO IIPUMEHEHHUS U MOYyYEHUS U3Y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO IMPEACTABIIE-
HUSI 0 XUMMYECKOM COCTABJISIONIEN HAYYHON KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOU
IIPUPOABI, IEHHOCTHOIO OTHOLIEHUS K HAayYHOMY 3HAHMIO U METOAAaM IO3HAHUS B
Hayke. M3yueHrne XuMHUH NPOUCXOIUT C MIPUBJICYCHUEM 3HAHUM U3 paHEe N3YYEHHBIX
y4eOHbIX TpeaMeToB: «Okpyxatouuit Mup», «buosnorus. 5-7 kinaccee» u «dusuka. 7
KJIacC».

[Ipu n3yyeHun XUMUU MPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOM
HayKH Kak OOJIaCTH COBPEMEHHOT0 €CTECTBO3HAHMsI, MPAKTUYECKON AesITeNbHOCTU
YesloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphl. 3ajada y4eOHOTO
MpeAMETa COCTOUT B (POPMHUPOBAHNUN CUCTEMbI XUMHUYECKUX 3HAHUI — BaKHEUILNX
(akTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX MOJO0KEHHM, JOCTYMHBIX 0000IIEeHUI
MHPOBO33PEHYECKOT0 XapaKkTepa, si3blka HAyKH, B MPUOOIIEHUH K HAYYHbIM METO1aM
MO3HAHUS MPU U3YUYECHUHU BEIIECTB M XMMHUECKUX peakiui, B POPMUPOBAHUU U pa3-
BUTUHU T03HABATEIbHBIX YMEHUH W MX NPUMEHEHUU B yueOHO-TIO3HABATEIHHOU U
y4eOHO-UCCIIEI0BATEIbCKON JIeATEIbHOCTH, OCBOCHHMM TMpaBU Oe€30IMacHOro oolpa-
IIEHUS C BEIIECTBAMHU B MTOBCEHEBHOM KU3HHU.

[Ipy m3ydyeHMH XMMHUU Ha YpOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHUS Ba)KHOE
3HaYeHHUe MPUOOPENN TaKUE LI, KakK:



— (opMHUpOBaHUE UHTEIUICKTYAJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caM0O00pa-
30BaHUIO0, COTPYJHHYECTBY, CAMOCTOATEILHOMY NPHUHATUIO PEIICHHM, CIIOCOOHOM
aJIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KU3HU;

— HaNpaBJICHHOCTh 00YUYEHHS HA CUCTEMaTHYeCKOe MPUOOIICHHE 00yJaromMnXCs
K CaMOCTOSIT€JIbHOM MO3HABATEJILHON JCATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHMS,
(hopMUPYIOITUM MOTHUBAIIMIO M pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— obecrieyeHue yCJIOBHHM, CIOCOOCTBYIONIUX HPHOOPETEHUIO OO0YUYarOITUMUCS
OTIbITa PA3HOOOPA3HOM JEATEILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIOUEBBIX HaBbI-
KOB (KJTIOUEBBIX KOMIETEHIMI ), UMEIOIIUX YHUBEPCATHLHOE 3HAUCHUE JJIS PA3JIMUYHBIX
BUJIOB JICSITEILHOCTH;

— (hopmupoBanue o01IeH (HYHKIIMOHATHFHON U €CTeCTBEHHO-HAYYHOW TPaMOTHO-
CTH, B TOM YHCJIE YMEHHUI OOBSCHITH M OLICHUBATH SIBJICHUS OKPY>KAIOIETO MUDPA,
WCIIOJIB3YS 3HAHUS U OMBIT, MOJYUYCHHBIC NMPU U3YYCHUU XUMUU, IPUMEHSITh UX MPU
pelIeHrH NpooJieM B MMOBCETHEBHON KU3HU U TPYJIOBOM E€ITEILHOCTH;

— ¢opmMupoBaHU€e y 00y4arOmUXCs TYMAaHUCTUUYECKUX OTHOIICHUM, TOHUMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHUM ISl BEIPAOOTKU SKOJIOTMUECKH I€J1eCO00pa3HOTro To-
BEJICHUS B OBITY M TPYJIOBOM JEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYKarOIIEU IPUPOTHOU CPEIIBI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CaMo-
BOCITUTAHHUIO HA OCHOBE YCBOGHHUS OOIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

OO61ee 4Kciio 4acoB, OTBEIEHHBIX U M3YUYEHUS] XUMHUHM Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, coctaisieT 136 yacoB: B 8 kjacce — 68 yacoB (2 vaca B Hele-
710), B 9 Kitacce — 68 yacoB (2 yaca B HEJEIIO).



COILEPKXAHUE OBYUYEHUASA

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Pone XuMHUM B )KU3HHU YETOBEKA. XUMUA B CUCTEME HayK. Te-
na u BemecTtBa. OuU3nyeckue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHHE BEIIECTB.
[TonsiTue o Meronax mo3HaHusl B XuMuu. YucTtele BemiecTBa U cMecu. CrocoObl pas-
NEIEHUS CMECEM.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIEMEHThI. CUMBOJIBI XUMHYECKUX AJIEMEH-
TOB. [IpocThI€ U CIOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas GopMyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOcUTENbHAsE aroMHass Macca. OTHOCUTENIbHAsS
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBsI3b KOJMYECTBA,
MaccChl M YHCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérel mo gopmynam xumude-
CKHUX COCIMHECHHM.

Ou3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEeHIECTB. XUMHUeckue ypaBHeHus. Knaccupukauus xu-
MUYECKHUX pPeaKUuuil (COeINHEHHUS, PAa3I0KEHHUS], 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON MOCYAO0W, MpaBWJIaMH pabOThl B JlabopaTopuu u
npuémMamu odpamieHus ¢ 1adopaTopHbIM 000pYAOBaHUEM, U3YUEHHUE U ONKUCAHUE PU-
3UYECKUX CBOMCTB 00Opa3ll0B HEOPraHWYECKUX BEIIECTB, HaOMIOeHHE (HU3UUECKUX
(r1aBiieHHE BOCKA, TastHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE W KOHJICH-
caiusi BOJIbI) M XMUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHME MEIHOU MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCJIOTOM) SIBIICHWUMN, HAOIIOJIEHUE U ONHUCAHUE TPU3HAKOB
MPOTEKaHUSI XMMUYECKHX peakuil (pa3jo’KeHue caxapa, B3auMOJEUCTBUE CEpPHOU
KHUCJIOTBI C XJOpUAOM Oapus, paznoxenue rugapokcuna meau (1) nmpu narpeBanum,
B3aMMOJICUCTBHE Keje3a ¢ pacTBopoM conu menu (l1), m3yuenne cnoco6oB pasnerne-
HUS CMECEH: C TOMOINBI0 MarHuTta, (GUILTPOBAHUE, BBHIMTAPUBAHUE, TUCTUIUISIIHS,
xpoMmarorpadusi, IPOBEJACHUE OYUCTKU MOBAPEHHOM COJIM, HAOIIOJEHUE U ONKUCAHUE
PE3yNbTAaTOB MPOBEICHUSI OMbITA, UIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MacChl, CO-
3/1aHl€ MOJIeJIe MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmeck razos. CocraB Bozayxa. Kucnopox — anemMeHT u mpocroe Be-
mectBo. Haxoxxnenue Kuciopojia B npupojie, (pu3nyeckue 1 XMMUYEeCKUe CBOMCTBA
(peakiuu ropenusi). Okcuabl. [Ipumenenne kucnopona. CrocoObl MOTyYEHUS KHUC-
Jopona B 1abopatopuy U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoga B IpUpOJIE.
O30H — alOTpONHAsA MOAU(PHUKAIIS KUCIOPOA.



TemnoBoii 3ppekT XUMHUIECKON peaKIni, TEPMOXUMUUYECKIE YPaBHEHUs, 9K30-
Y SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: YroJib U METaH. 3arps3HEHUE BO3AyXa, YCH-
JICHUE TTApPHUKOBOTO 3 deKTa, pa3pymieHne 030HOBOTO CJIOA.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Bogopoaa B MpUpPOJE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moayyeHus. KucioTs
Y COJIH.

MounsipHbIi 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPABHEHUSM.

dusnueckne cBoMcTBa BOABI. Bonma kak pactBopurens. PactBopel. HachlieH-
HbIE U HEHACBIIIEHHBIE paCTBOPHI. PacTBOpUMOCTh BEHIECTB B Bojae. MaccoBasi J0Jid
BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOoAbL. OcHOBaHuUA. Ponb pacTBOpPOB B
IIPUPOJIE U B KU3HM 4YeJoBeKa. KpyroBopoT Boabl B IpUpoe. 3arps3HEHUE IPUPOI-
HbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxamus ok-
CHJIOB: coJjieoOpa3ytomine (OCHOBHBIE, KUCIOTHbIE, aM()OTEPHBIE) U HECOIE00pa3yro-
ne. Homenknatypa okcnaoB. OU3snyeckne 1 XUMAYECKHE CBOMCTBA OKCUIOB. Ilo-
Jy4€HHUE OKCUJIOB.

OcHoBanus. Knaccudukanuss oCHOBaHUM: IIENOYM M HEPACTBOPUMBIE OCHOBA-
Hus. Homenknarypa ocHoBanui. @usznueckue U XMMAYECKUE CBOMCTBA OCHOBAHUM.
[Tosrydenre ocCHOBaHHM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnot. @usndeckue u xu-
MHYECKHE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonydenue
KHUCJIOT.

Conu. Homenkiarypa coneil. @usndeckre 1 XuMruieckue cBorctna cosei. [1o-
JIYYEHHUE COJIEH.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPENEIICHUE COJEpKaHUs KHUCIOpOAAa B BO3AyXe, IOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE U M3YYCHHE CBOWMCTB KHCJIOPOJa, HAOIIOJICHUE B3alMO-
JNEUCTBUS BEILIECTB C KUCJIOPOJAOM U YCIIOBUS BO3HUKHOBEHUS U MPEKPAILLICHUS TOpe-
Hus (Tokapa), 03HaKOMJICHUE ¢ 00pa3llaMu OKCUOB U OMTMCAHUE UX CBOMCTB, MOJIY-
YyeHue, coOupaHue, pacro3HaBaHuEe U U3YYeHUE CBOMCTB BOJOpoJa (TOpeHue), B3au-
MozelcTBue Bogopoaa ¢ okcugom meau (1) (Bo3amMoxxkHO ucnonb30BaHUE BUAEOMATE-
puasioB), HabOIeHe 00pa3IOB BEIIECTB KOJUYECTBOM 1 MOJIb, HCCIIEOBAHUE OCO-
OEHHOCTEW pacTBOPEHMS BEILECTB C PA3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBIICHUE
PAaCTBOPOB C ONPEAECIEHHON MAaCCOBOU JI0JIE PACTBOPEHHOIO BEILIECTBA, B3aUMOICH-
CTBHE BOJABI C METaulaMu (HATPUEM M KajabliueM) (BO3MOXHO HCIOJIb30BaHUE BU-
JleOMaTepHuasoB), HCCIEIOBaHUE OOPA3I[0B HEOPTraHHMUYECKHUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAOIIOZCHNE U3MEHEHHS OKPACKH MHAUKATOPOB B PACTBOpaxX KHUCIIOT U IIIe-
Jouel, nzydyenue BzaumozeiicTBus okcuaa meau (1) ¢ pactBopom cepHOM KUCTOTHI,



KUCJIOT C METaJUlaMH, PEAKUU HEUTpaau3aluu, MOJy4eHUEe HEPACTBOPUMBIX OCHO-
BAHUM, BBITECHEHHE OJHOTO METAJJIA APYTMM M3 pacTBOpaA COJIM, PELIECHHUE DKCIEPH-
MEHTaJIbHBIX 33724 10 TeMe « BaykHelre KJ1acChl HEOPTaHUYECKUX COCTUHECHUI.

IMepuognueckui 3akoH U Ilepuoaumyeckass cucreMa XMMHYECKHUX IJIEMEH-
ToB /I. . MenaeneeBa. Ctpoenue aToMoB. XuMU4YeCcKasi CBsi3b. OKNCIUTEIBHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[TepBbie MONBITKU KiIacCU(UKALMN XUMUYECKUX 3ieMeHTOB. [loHsTHe o rpyr-
nmax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOreHBI,
MHEPTHBIC Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3zyoT aM(pOTEepHbIE OKCUIBI U TUAPOKCH-
IIBI.

Ilepnogmueckuit 3akoH. Ilepmoandeckas cucTeMa XMMHYECKHX IJIEMEHTOB /.
N. Menpneneesa. Koporkonepuoanas u juHHonepuoaHas Gopmsl Ilepronuueckoit
cucTeMbl xumudeckux aiemMeHToB 1. 1. Menaeneesa. [lepuoasl u rpynmsl. Ousznye-
CKHUU CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB aToOMHBIX saep. M3oronsl. OnexkTpoHbl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX 3neMeHTOB llepuoanye-
ckou cucremsl . . MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €T
nonoxenuto B [lepuonnueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJI-
JIMYECKUX U HEMETAUTMYECKUX CBOMCTB IO TPYIINaM U NEPUOAAM.

3nauenue llepnommueckoro 3axkoHa u Ilepmoanmdeckorl CHCTEMBI XHUMHYECKHUX
AJIEMEHTOB ISl PAa3BUTHS HayKd U NpakTuku. J[. . MeHneneeB — yu€HbIl U Tpaxkaa-
HUH.

Xumuueckas cBs3b. KoBaneHTHas (MOJsIpHAS U HEMOJSIPHAs) CBS3b. DJIEKTPO-
OTPULATEIILHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE peakiu. [Iponeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lOB BEIIECTB METAJJIOB U HEMETAJUIOB, B3AMMOJIECHCTBUE THI-
POKCHIa IMHKA C pACTBOPaMH KHUCJIOT M IIEJIOYEHN, IPOBEACHUE ONBITOB, MIUTKOCTPHU-
PYIOLIUX TPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUi (TOpEeHHe, peakiiuu
Pa3JI0KEHUSI, COCTUHEHUS ).

Mescnpeomemmnuie ceazu

Peanuzanust MeXnpeaMETHBIX CBS3EH MPU M3YUYCHUM XMMHUHU B 8 KJacce OCy-
IIECTBIISIETCS. Yepe3 HMCIOJIb30BAaHME KaK OOIIMX E€CTECTBEHHO--HAYYHBIX MOHSTHH,
TaK W TOHATHU, SBISIOIIMAXCS CUCTEMHBIMU JJISI OTIEJIBHBIX MPEIMETOB €CTECTBEH-
HO--HaY4YHOI'0 IIMKJIA.



OOmme ecTecCTBEHHO--HAyYHbIE TMOHATHS: HAYYHBIA (DAKT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KiaccU(UKaIMs, MEePUOAUUYHOCTb, HAOIIOJECHUE, SKCIIECPH-
MEHT, MOJICJTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHE.

dwusuka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIBI,
pPaMOaKTUBHOCTH, MOJICKYJIa, SJICKTPUUSCKHUNA 3apsiJl, BEIIECTBO, TEJI0, 00BbEM, arpe-
raTHOE COCTOSTHHE BEIIECTBA, Ta3, (PU3WYECKUE BEIMYWHBI, CIUHUIBI W3MEPCHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE TIOPOJIBI, TOJC3HBIC
MCKOIIaeMble, TOITUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INPOI'PAMMBI 11O XH-
MHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS NMPOrpaMMbl OCHOBHOI'O 00111eT0 00pa3oBa-
HUS JIOCTUTAIOTCS B X0/1€ OOyUYEHUsI XUMUU B €IMHCTBE Y4eOHOI U BOCIIMTATEIbHON
NEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBI-
MU U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHITHIMU B OOIIECTBE MPaBUIIAMU H
HOpMaMH IOBEACHUS U CHOCOOCTBYIOT IMPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS U
COLIMAIN3aluU 00yYaroIIXCs.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PyKOBOJICTBO-
BATBCS CUCTEMOW NMO3UTHBHBIX IEHHOCTHBIX OPUEHTALMI U PACIIUPEHUE OIbITA JEs-
TEJIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOTO BOCTIMTAHMSA '

LIEHHOCTHOI'0 OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HaCJEIUI0, IOHUMaHNs 3HAYCHHUS] XUMUYECKON HAyKH B )KU3HU COBPEMEH-
HOTO 00IllecTBa, CIIOCOOHOCTH BIAAETh JAOCTOBEPHOM MH(pOpMALME O NEeperoBbIX
JOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTH
B Hay4HBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABIICHHUS] O COUMAIBHBIX HOPMaxX U MPABUIIAX MEXKIMYHOCTHBIX OTHOILIE-
HUN B KOJUIEKTMBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIeI0OBATENIbCKON, TBOPUECKON M APYrMX BHAAX JESTENIbHOCTH, TOTOBHO-
CTH K pa3HOOOpa3HOM COBMECTHOW JESTENbHOCTU MPH BBIIOJHEHUU YYEOHBIX, IO-
3HABATEJbHBIX 3aJ]1a4, BBINOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB, CO3JIaHUU yueO-
HBIX IPOEKTOB, CTPEMJIEHHS K B3aMMONOHMMAHWIO M B3aMMOIIOMOIIM B MPOLIECCE
ATOM yueOHOI NesTeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE M MOCTYIKU
CBOMX TOBAPUILEHN C MO3ULUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKHUE MTPEIACTABICHHS O BEIIECTBE M XMMHUUYECKON pPEaKIuu, CO-
OTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABJISIOIINE OCHOBY
JUI TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpa, MPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C IMPUPOJHOM Cpe-
JIOM, O POJIM XMMHUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MTOJIy4YCHUE HOBBIX 3HAHUMU 110 XH-
MUH, HEOOXOAUMBIE ISl OOBSICHEHUSI HAOII0AaeMbIX MPOIIECCOB U SBJICHUMN, MO3HA-
BaTeIbHON, HH(OPMAITMOHHON U YUTATEIbCKOM KyJIbTYpbl, B TOM YKCJIE HABBIKOB Ca-
MOCTOSITEIbHON pabOThl ¢ Y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JTUTEPATypOl, JOCTYTI-
HBbIMU TEXHUYECKUMU CPEICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTUH;



MHTEpEC K 00yYEHUIO U MO3HAHUIO, JII0003HATEIbHOCTh, TOTOBHOCTD U CIIOCO0-
HOCTh K caM0OOOpa30BaHUIO, IPOCKTHOM U UCCIEAOBATENIBCKON AEATENBHOCTH, K OCO-
3HaHHOMY BBIOOPY HANpPaBIEHHOCTH U YPOBHS OOYUYCHHUS B JATbHEUIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J10POBbBIO,
YCTaHOBKH Ha 3JI0pPOBBIN 00pa3 KM3HU, OCO3HAHUE MOCJIEICTBUN U HEMPUATHE BPEI-
HBIX TPUBBIYEK (YMOTPEOICHUS aJKOTOJIA, HAPKOTUKOB, KypeHHs), HE0OXOUMOCTH
cOOJII0/IeHUs TPaBUJI 0€30MacCHOCTH NP OOpaIIeHUH ¢ XUMUYECKUMH BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUM M0 XUMHHU, OCO3HAHHBIA BHIOOP MHIUBUYAIBHON
TPACKTOPUH MPOJOJIKEHHUS] 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIO-
COOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, ycnemHou npodec-
CUOHAJIBHOM JIESITEIbBHOCTU U PA3BUTHUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh a/IallTH-
poBaThCs B PO eCCUOHATIBHON CpeEIE;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LieJIeco00pa3Hoe OTHOILIEHHE K MPUPOJIe KaK UCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHHUS, TOHUMAHUE LIEHHOCTH 30pPOBOT0O U Oe3omac-
HOTO oOpa3a XKM3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (DPU3MUYECKOMY U
NICUXUYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTH COOIOICHUS MpaBUil 0€30M1acHOTO
MOBEICHUS IpU paboTe C BELECTBAMH, a TAKXKE B CUTyalUsIX, YIPOKAIOIINX 37]0PO-
BBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble NMPU U3YYEHUU XUMHH, IS pe-
LICHUA 3aJa4, CBA3aHHBIX C OKPYXKAlOLIEH NPUPOJHOW CpPENOM, Ui ITOBBILICHUS
YPOBHS 3KOJIOTUYECKOW KYJIbTYpPbI, OCO3HAaHHUS TJI00aIbHOIO XapakTepa 3KOJIorhye-
CKUX TPOOJIeM U MyTeH UX peIIeHUs MOCPEICTBOM METOJO0B XUMHUHU, SKOJIOTHUECKOTO
MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM, KOMMYHUKATUBHOM
U COLMAJIHOU MPAKTHUKE.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue pasaesnoB u teM | KosndecTtBo yacoB
n/m | NmporpamMmbl Bcero Kontposabusie | IlpakTnueckue
padoTsI padoThI
1 HavanbHble HOHSITHS U 3aKOHBI 20 1 3
XUMHHU
2 Baxneilmune npeacraBuTeNn He- 18 1 3
oprann4eckux Beniects. Konnue-
CTBCHHBIC OTHOIICHUS B XUMHUU
3 OCHOBHBIE KJIaCChl HEOPTaHUYE- 10 1 1
CKHUX COCTMHECHUH
4 Ilepuoauyecknii 3aK0OH U Nepu- 8
oauyYecKkasi cucreMa XuMuue-
ckux emenToB JI. 1. MenneJe-
eBa. CTpoeHune aToma
5 XumMuuyeckast 9 1
cBA3b. OKHCINTEIbHO-
BOCCTAHOBHUTEJIbHbIE peaKIIUN
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME




Ne ni/m HaumeHoBaHue pa3aesioB, TeMa YpPOKa KosuvecTBo Hara
4acoB
HavyaJibHble NOHATHSA U 3aKOHBI XUMHMHU (20 yacoB)
1
(1) [Ipenver xumuu. Poiab XUMUU B )KH3HU Y€IOBEKa 1
2
) MeToabl U3y4eHHUs] XUMUN 1
3
3) ArperarHble COCTOSIHUS BEIIECTB 1
4 [IpakTuyeckas padora 1. «IIpuemsr oOpamienus ¢ 1adbopatop-
() HBIM 000PYIOBaHHEM) 1
5 |Dusuyeckue SBICHHUS — KaK OCHOBA pas3fielieHus cMeceil B 1
(5) [xumumm
6 [[Ipakrmueckas pabora Ne2. HaGmroneHue 3a ropsimeii cBeuoit 1
(6) |lMpakTrueckas padbora Ne3. AHaiIH3 MOYBBI
i
7) ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMUYECKUE IJIEMEHTHI 1
8-9 [Bmakm xummueckux 3meMeHToB. l[lepmommueckas TabnwIa) 2
(8-9) |xmmuueckux snementos JI. 1. Meneneesa.
10-11
(10-11) Xumuueckue GopMyssl 2
12-13
B 2
(12-13) AJICHTHOCTh
14 XUMUYECKUE PEAKIIUN 1
(14) p 1|
15-16 XuMudeckue ypaBHEHHUS 2
(15-16) yp
17-18 THUITBI XUMUYECKUX PEAKLIUI 2
(17-18) peat
19 [[ToBTopenue u oO6oOmieHne Tembl. [loArOTOBKA K KOHTPOIIb- 1
(19) |moii pabote
20 |[KouTponbHas padora 1 mo teme «HauanbHble MOHATHS U 3a- 1
(20)  |[koHBI XUIMUTI»

Ba:xHelimmue NpEeaACTABUTEIN HCOPraHMYECCKUX BEIIECTB. KonuecTBeHHbIE OTHOIIEHNSI B

xummuu (18 4)

1
21) Bo3nyx u ero cocras 1
2 (22) |Kucnopox 1
3 [TpakTuyeckas padora 4. [lonyuenue, cobupanue u pacmo-
(23) 3HaBaHWE KUCIOPOAA 1
4 OKCHIBI 1

(24)




(255) Bonopoxn 1
6 [[Ipaktrueckas padota NeS. [TomydyeHue, cobupaHue u pacro- 1
(26) [|3naBanme BOmOpONA
! Kucnorsr 1
(27)
(288) Conu 1
9 -10 KonmuecTBo BemiecTra 2
(29-30)
11 . "
(31) MoJtsipHBIi 00bEM Tra30B 1
12-13 N
(32-33) PacuéThl M0 XMMUYECKUM YPaBHEHUSIM 2
14
(34) Bona. OcHoBaHus 1
15 N
(35) PacTBOpsl. MaccoBast 10151 paCTBOPEHHOTO BEILIECTBA 1
16 [[Ipaktuueckas pabora Ne6. [IpuroroBnenue pactBopa 3aaH- 1
(36) |HO¥ MaccoBo#t 10JIeH PACTBOPEHHOIO BEIIECTBA
17 O060061eHre U cucTeMaTH3alus 3HaHuil mo Teme «BaxHei-
(37) [111€ TIPEACTaBUTENIN HEOpraHWYeCKNX BemecTB. Komnue- 1
CTBEHHBIE OTHOLICHUS B XUMHUI»
18 [AmMuHUCTpaTHBHAs KOHTPOJIbHAs paboTa Mo utoram 1 momy- 1
(38) |rommst.
OcHOBHBIE KJIACChl HEOPraHU4YecKux coenuHenuii (10 4)
1  |Oxcunel, ux KiaaccupuKays XUMUYECKUE U CBOUCTBA 1
(39)
2  |OcHoBaHus, UX KJIacCUPUKAIMI U XUMUYECKUE CBONCTBA 1
(40)
3-4 |Kucnotsl, ux knaccuuKaIys 1 XUMUIECKHE CBOWCTBA
(41-42) 2
5-6 |Conu, ux kinaccuuKanys 1 XUMUYECKHUE CBOMCTBA
(43-44) 2
7  |[eHeTn4eckas CBA3b MEXIY KJIaCCAMH HEOPTaHUYECKHUX CO- 1
(45) |enunenwmii
8 [TpakTrueckas padorta Ne7.
(46) Perienue sKkcepuMeHTaIbHBIX 3a7a4 110 Teme «OcHOBHBIE 1
KJIACChl HEOPTAaHUYECKHUX COSTMHEHHIN
9  |06006muenue U cucTemMaTu3anys 3HaHui 1o remMe «OCHOBHBIE 1
(47) |kmacchl HEOPraHWYECKUX COCAMHCHHI)
10 |KontpompHas pabora Ne3 mo Teme «OCHOBHBIC KIIACCHI He- 1
(48) |opraHn4ecKHuX COCIMHEHHUI

Ilepuonuyeckuii 3aK0H U NMepUOAUYECKAs] CHCTeMa XUMUYecKuX iemeHToB JI. M. Mennee-

ea. Ctpoenne aroma (8 4)

1
(49)

EcTecTBeHHBIC CEeMeNCTBa XUMHUECKUX 3JIEMEHTOB. AMQo-
TEPHOCTh

1




2  |OtkpbiTHe nepuognueckoro 3akona J1. 1. MenneneeBbiM 1
(50)

3 |OcHOBHBIE CBEICHUS O CTPOCHUU aTOMOB 1
(51)

4 |CtpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB 1
(52)

5 [lepuoanyeckas cucrema XuMu4deckux anemeHton /1. U. 1
(53) |Menneneena
6-7 [XapakTepucTHKa JIEMEHTA MO0 €ro MOJI0KEHHUIO 9

(54-55) [B nepuoxuueckoii cucreme

8 3HaueHNE IEPUOJUIESCKOTO 3aKOHA U MEPUOIUYECKON CUCTe-

(56) [MBI XUMHYECKHX DIICMEHTOB JI. 1. Menneneena 1

Xumuueckasi ¢cBa3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn (9 ‘{)

1 [lonnas xuMuyeckas CBS3b 1

(57)

2  |KoBajeHTHasi XUMHYECKas CBS3b 1

(58)

3  |KoBaneHTHas HenoJsipHas U MOJISIPHAsl XUMUYECKasl CBSI3b 1

(59)

4  [Meramn4ecKkas XUMHAYECKasl CBSI3b 1

(60)

5 |Crenenb okucieHus 1

(61)

6  |[OxucnuTenbHO-BOCCTAaHOBUTEIbHBIE PEAKIIUN 1

(62)

O060011IeHNEe U cucTeMaTH3alMs 3HaHuil o Temam «llepuo-
7 TUYeCKUil 3aKOH U NIEpUOINYEcKasi CHCTEMa XMMHUYECKHUX

(63) hiemenToB /1. 1. MenneneeBa. Ctpoenue atoma» n «XHUMH- 1
uecKast CBsi3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAK-
1007078
[TpomexxyTounast arrectanusi. KontponbHas pabota o Te-

g [Mam «Ilepuognueckuil 3aKOH U NIEPUOINYECKAs] CHCTEMA XH-

(64) Muueckux aemMeHToB . . MenneneeBa. CTpoeHue aroma 1
1 «XnUMu4eckas cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTENBHbBIE
[peakum»

9  |AHanu3 KOHTPOJIBHOM PabOTHI 1

(65)

PesepBHOE Bpems 3
rorn 68




YUYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

* Xumus, 8 kimacc/ I'abpuensu O.C., OctpoymoB WU.I"., CraakoB C.A., AKITMOHEPHOE 00IIIECTBO
«M3narensctBO «IIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

la6puensn, O. C. Mertognueckoe nocobue k yueonuky O. C. ['abpuensna «Xumus». 8 kinace / O. C. ['abpuenss.
— M. : [Ipoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

Xumus. 8 xi1.: KoHTponsHble 1 mpoBepouHbie padoTs! K yueOHuky O. C. ['abpuensna «Xumus. 8» / O. C. I'ab-
pueisH, [1. H. Bepeskun, A. A. YmakoBa u ap. - M.: [lpoda, 2007.

INa6puensa O. C., SmykoBa A. B. Pabouas Terpanp. 8 k. K yueonuky O. C. 'abpuensHa «Xumus. 8.» - M.:
Hpoda, 2008.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-

0800200c9c08/?interface=pupil&class[]=50&class[]=51&class[]=53&class[]=54&subject[]=31

[udposas nadbopaTopus

HUHTEPHET

https://www.youtube.com/playlist?list=PLvtJKsSE5NrhrOibD7Z05TFW0602KDTq4



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c08/?interface=pupil&class%5b%5d=50&class%5b%5d=51&class%5b%5d=53&class%5b%5d=54&subject%5b%5d=31
https://www.youtube.com/playlist?list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4
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