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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUsl COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanun.

[IporpaMmma mo xXuMHHM Ja€T MpEACTaBICHUE O LENIX, OOIeld cTpaTreruu oO0ydeHHs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHU YyueOHOro IpeaMeTa, yCTaHaBIMBaeT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPELyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYPHUPOBAHHUE 1O pa3AesiaM U TeMaM IPOTrpaMMbl 0 XMMHHU, OTIPEIEISIET KOJTMYECTBEHHBIE
Y KaueCTBEHHBIE XapaKTEPUCTUKU COACPHKAHUS, PEKOMEHYEMYIO I10CIIeJ0OBATEIbHOCTD U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Yy4eOHOTro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yJaIOUINXCs, ONPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS pealn3auu
TpeOOBaHUIl K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON INPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3ylbraTaM OOy4eHHs XUMHUU Ha
YpOBHE IIeJiel M3Y4YeHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON AESITENbHOCTU
00yyJaromerocs 1o OCBOCHUIO y4eOHOT0 COACPIKAHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (hOPMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTSIX
pelieHus T00albHBIX MIPOOJIEM YCTOWYMBOILO pPa3BUTUSL UEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

W3ydeHne XumMuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH I caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ o01Iel U (yHKITMOHATLHOU IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTEIbHON  y4eOHOH  JEesATEeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYyYHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TaloM B ()OPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIINXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4e0HOT0 MpeIMeTa, KOTOPBIH SIBIISIETCS EAArorn4ecky aJaiTHPOBaHHBIM OTpakeHUEM 0a30BOM
HayK{ XMMUU Ha ONPEeNEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPIraHWYECKOH XUMHH U
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX TIOHSATHI OPraHUIeCKON XUMHUH.

CrtpykTypa coiepxaHusl NMporpaMMbl MO XMMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxona k e msydenuro. Conep’kaHHe CKIIAIBIBACTCS M3 CHUCTEMBI MOHATHHA O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XUMHUYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpraHW30BaHbl MO MNPUHLUIY IOCJIEOBATEILHOTO Pa3BUTHUA 3HAHUNA HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:
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— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aToMa U XMMHUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIMPUYECKH IIOJIYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITTOJIHSS
(byHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUS U MOIYYEHUS N3Yy4aeMbIX BEILIECTB.

OcBoeHue MpoOrpaMMbl O XHUMHUHU CIOCOOCTBYET (HDOPMUPOBAHMIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAPTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METO/IaM I103HaHus B Hayke. M3yueHue xumun
MPOUCXOUT C IPUBIICUCHUEM 3HAHUM U3 paHee U3yUEHHBIX YUeOHbBIX MpeaMeToB: « OKpy Karomuit
Mupy, «buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Tpu u3yueHnn XUMHUU TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKONW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/iada y4eOHOro MpeiMeTra COCTOUT B (hOPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB U TEOPETHYECKHX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IPUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YUYEHHUH BELLECTB U XUMUYECKUX PEaKILIUi, B
dbopMUPOBAaHUHM ¥ PA3BUTHH [O3HABATEJIBHBIX YMEHHH M HUX TNPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XMMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XHOE 3HAUYEHUE
MpPUOOPEH TaKKe LeH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHUIO PEUICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTb OOYyYeHHUs Ha CHUCTeMaTH4ecKoe NpuoOliieHne oOydaromuxcs K
CaMOCTOSITEJIbHOW  IO3HABAaTEeJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOAaM  TO3HAHUf,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HaBBIKOB (KIIHOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKINOHATBFHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, B TOM
yHclie yMEHUN 00OBSACHATh U OLIEHUBATh SIBJIEHUS OKPY’KAIOILIET0 MUPA, UCTIOIb3Ys 3HAHUS U OTIBIT,
MOJTy4YeHHBbIE MPH M3YyUYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOMN
JKU3HU U TPYIOBOM IEATEIBHOCTH;

— (opmupoBaHue y 00yyaromuxcs ryMaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTUYECKH Le1Iecoo0pa3HOro MoBEAEHUS B OBITY U
TPYJAOBOW JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKpYXaroLleW MpUpOJHON
Cpenbl;

— pa3BUTHE MOTHUBAITUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIHTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOpY
npoduis ¥ HaNPaBICHHOCTH JTATbHEUIIIEro 00ydeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX I M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejielnmo), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeniecTB. [lonsiTue o MeTogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyna. BareHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemiecTB. OTHocuTenbHas aTomHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BeniectBa. Monb. MosnsipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI U YU CIIa
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo GpopmynamMm XUMUYECKUX COCTUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOM0AeHne (PU3HMUecKUX (TIaBJIeHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOI0IeHHE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKIil (pa3noKeHue caxapa, B3aMMOICCTBHE
CEpHOI KHUCIOTHI C XJopuaoMm Oapus, pazioxeHue ruapokcuaa menu (II) mpu marpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzydenne cnocoOoB pasnieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QUWIbTPOBaHME, BHIAPUBAHWE, MUCTHIUIALKA, XpomaTtorpadus,
MPOBEJICHNE OYUCTKM MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yIbTaTOB MPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3gyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOJTydYeHHS KHCIOpoja B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — almoTponHas MOIu(HUKAIUs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoe, pusudeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10js BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arps3HeHUE NPUPOIHBIX Boja. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKcHJI0B. DU3nyecKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usnueckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE MX CBOMCTB, NOJy4Y€HHUE, COOMpaHue, paclo3HAaBaHUE U
M3y4eHuEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOPa3I[0B HEOPTaHHMUECKUX BEIECTB PA3TUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKITui
HEUTpAJIU3alUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAHHM M, BBITECHEHHE OJHOTO METajuia Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHMCJIANTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHSATHE O TpyMax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoamueckass cucremMa xumMuueckux a3yemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obOonouek aromoB mepBbIx 20 XxumHueckux syeMeHToB Ilepuoanyeckoit cucremsr [l W.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpaKJaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuy pa3iokKEeHUs], COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepes UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHSATHH, SIBISIOUINXCS
CUCTEMHBIMU JJIs1 OTJEJbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOT'O ITUKIIA.

OO01me ecTeCTBeHHO--HAYYHbIE IIOHATHS: HAYYHBIN (DakT, THIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTATUIMUECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YUYaCTBYIOLIMX B PEAKI[H BELECTB, 110 TEMJIOBOMY 3P (DEKTY, 10 H3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTUIO KaTaium3aTopa). OK30- |
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHUS.

[TonsiTue 0 cxopocTu XuMHUUecKo peakiuu. [lousTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [londaTne 0 XuMuueckoM paBHOBeCHH. DAaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUECKOU
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHE YPAaBHEHHM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BAaHUEM METO/Ia JIEKTPOHHOI0 OajaHca.
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Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YciaoBHs MPOTEKAHUS PeaKIMii MOHHOTO OOMEHa, MOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuu OT BO3IAEHCTBHS pa3iIMYHBIX
(bakTOpoB, UCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOIUAIIUN
KHCIIOT, IIeJI0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYeCKUe CBONCTBA MPOCTBIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBUTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTyYeHUsI CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cyibdar-uoH. Haxoxnenue cepbl u €€
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B MpUpoje, (HU3UYECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KauecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJyYeHHE,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puzndeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,



bu3nYecKue W XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢(ocharoB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoiictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yriaepona, ux (pU3N4YecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dexT. YronpHas Kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEJIbCKOM XO35IMCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIUHEHUAX yriepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBIIUICHHOCTH. [IoHSATHE O OMONIOTMYECKH Ba)KHBIX BEUIECTBAX: JKUpax, OenKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencrainenuss o6 oxcunge kpemuums (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCMNOIb30BaHMUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NUeCKne U XUMUYECKHE CBOMCTBA TaJlor€HOB UM MX COEJUHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJOpPUAOB (TaJOTre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cyinb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIIEM B YCTPOMCTBOM ITPOTHBOTA3a, TOJyYCHHE, COOMpaHue, Paclio3HABAHKE U U3YUEHUE CBOMCTB
YIJIEKUCIIOr0 Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4YeHHE IMIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIGHHE C MPOAYKLUMEH CHJIMKATHOMN
IPOMBIIIJICHHOCTH, pEIlIeHNE YKCIIEPUMEHTANIBHBIX 331a4 110 TeMe «BajkHeiune HemeTabl 1 Ux
COEIMHEHUS.

MeTtaJu1bl M MIX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.
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Crpoenue MeramioB. Mertamindeckas CBSI3b M METANIMYECKAs KPUCTALUIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYTyH, JIOPAIOMUHUNA, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xumuueckux 3nemeHtoB . M. MenpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHus M KajblMs. BaxHelnme cOeauHEHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoOeHHE aToMa, HaAXOKJAeHUE B Ipupoje. Ousnueckrue U XUMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, ruapokeuabl u conu sxkenesa (II) m xenesza (III), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOKHO MCITOIH30BaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUA OKCHMJAa KalblUsl M HAaTpus C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEeHHs dKeie3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblUs, allOMUHUS, LUHKA, *kene3a (II) u xenesa
(III), memau (II), HaGmroieHNEe W OMKCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
KMl M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THJIPOKCH/IA IMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4YeIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEUIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomip Mmpu XUMHUYECKHUX OXOrax u
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKpYXKarollel cpelbl (MpeAeapHas T0MyCcTUMas KOHLEHTPALHs
BerecTs, ganee — [1JIK). Poib xumun B pereHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3oB MaTepualioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUAJIbI).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€ MPU U3YUYEHUU XMMMHU B 9 Kjacce OCyIIECTBISETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHSITHH, SABISIOUIUXCS
CHUCTEMHBIMU JJI1 OTAENBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIC IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.
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@dusmka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIHI,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHUMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUTABbl, (PU3NYECKUE BETMYMHBI, CIHHUIIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpaabl, TOPHBIE IOPOJBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS IPOTrPaMMbl OCHOBHOIO 0OwIero o0pa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM IOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUEe 0 MepeoBbIX JOCTUXEHHUSIX M OTKPBITUAX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  TOJIE3HOM,
y4eOHO-HCCIIeIOBATENbCKON, TBOPUECKOW W JAPYTMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE TIOBEJICHHE U ITOCTYTIKH CBOMX TOBAPHUIIIEH C TO3UIIMK HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
MOHWMAaHHS CYITHOCTH HAYYHOW KapTHHBI MUPA, IPECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
PasBUTHSI IPUPOIBI, B3aUMOCBS35X YelOBeKa ¢ MPUPOAHOM Cpeod, O pOJIM XUMHH B TIO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YMCII€ HAaBBIKOB CAMOCTOSITEIbHOIN pabOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHOW M MCCIENOBATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HaHME [IECHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME NOCIEACTBUA M HENpPUSATHE BPEIHBIX MPUBBIUEK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€3011aCHOCTH ITPU OOPALIEHUN C XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;
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5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUeHHUI0 MPOodEecCHil U TpyAa pa3IndyHOro pojia, yBAKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MaCHOTO MOBEACHUS U paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4YaeMble PU U3YUCHUU XUMUU, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil X pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEeMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETax U MO3BOJIIOT HA OCHOBE 3HAHUN U3 ATUX MPEIMETOB (DOPMUPOBATH MIPEIACTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOMN ACSITEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacCKpbIBaTh CMBICI XUMHYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSITHSIMH), WCIIOJIB30BaTh TMOHATUS I OOBSICHEHUS OTIEIBHBIX
($akKTOB U SABJICHUIA, BBIOMPATH OCHOBAHMSI U KPUTEPHUH IS KiTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3Yy4YeHUs, CTPOUTH JIOTUUECKHE pacCykJAeHHUs (MHAYKTHUBHBIC, NETyKTUBHBIC, MO AHAJIIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUECHUS,

yYMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMblE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC TIPE/ICTABICHUS] — XUMHUUYECKHHN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM peakiuu — TPU PEIICHHH Yy4eOHO-
[IO3HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

ba3soBble ucciienoBare/ibCKue 1eMCTBUA:
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YMEHHE MCIOJIb30BaTh IOCTABJIECHHBIE BOINPOCHI B KAa4€CTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
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
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE 0coOus, pecypchl IHTepHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHUIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOJIbI U 3aMPOCHI IIPU MOMCKe U 0TOOpe uHpopManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTHUM, OBJaJICHUE KYJbTypOH aKTUBHOT'O HUCIIOIb30BAHUS PA3ITMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJb30BaTh M aHAIM3UPOBATH B Mpollecce YYeOHOW M HCCIeI0BaTEIbCKOM
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

yYMEHHUs 3aJaBaTh BOINpPOCHl (B Xoie Jauajora M (WIM) JAUCKYCCHH) TO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTax; JAejaTh IPE3CHTALMI0 PE3YJbTAaTOB BBIIIOJHEHUS XHMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE YuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe 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
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEUI0KEHHBIN aJITOPUTM JEHCTBUM IIPY BBITIOJHEHUHN 3aJaHUN
¢ yu€TOM NOJy4YeHHsS HOBBIX 3HAHMM 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M pPEAKLUsX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHHE UCIIOIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, ITPEAJIaracMbl€ B YCIOBUHU 3a/1aHUM.

HPEJIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
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0o0ydJaronuMucs Hay4dHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crenuduueckue s

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
oTpaxkaTtb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS 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 BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliuy COeAMHEHNUS, peaKLUu Pa3IoKEHUs, pEaKUi 3aMEILICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, 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 XMMHUYECKYI0 CHMBOJHUKY JJisi COCTaBi€HHMs (OpMyT BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW 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,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHAas moAarpynna (A-rpynma)» u
«mobounas mnonrpymnmna (b-rpynma)», Manble U OoiblIMEe MEPUOIBI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacnpeiesieHue UX M0 3JIEKTPOHHBIM CIIOM);

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, NOATBEpP)KJas ONUCAHWE IpPUMEpaMU  MOJIEKYJSIPHBIX  ypPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
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BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BELECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHIO, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbIE METOIbl TO3HAHUS — HAOII0ACHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1TabOpaTopHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BHIIOJTHCHHIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJyYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 kijiacce mpeIMETHBIC pe3ysibTaThl HA 0a30BOM YpPOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATUN: XUMHUYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P (PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMS, pEeaklUWd HMOHHONO OOMeHa,
KaTaJln3aTop, XHMHYECKOE paBHOBEcHE, OOpaTUMble U HeoOpaTUMbIE pEaKIUH,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NpPEIeNbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUH BEILIECTB U UX MPEBPAIECHU;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COCIMHEHHWH 1o (opMyraMm, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepumoanueckoro 3akona JI. . MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3iNyaTh MOHATHS «rJaBHas mnoxarpymmna (A-
rpynmna)y u «mnobouyHas mnoxarpymnmna (b-rpynma)», Mamble W OONbLINE TMEPHOMBI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPUOMUECKON TaOIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHs aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi sipa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJI0SIM), OOBSICHSATH
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o01mye 3aKOHOMEPHOCTH B W3MECHEHHH CBOWCTB DSJIEMEHTOB W WX COCIUHCHUU B
npejienax MaJlbIX IEPUOO0B U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJIACCHU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (10 YHCIy W COCTaBY YYaCTBYIOIIHUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 dexTy, 1o U3MEHEHHUIO CTETICHEH OKUCIICHHS XUMHUYECKHUX JICMEHTOR);
XapakTEepU30BaTh (OMUCHIBATh) OOMmMKMEe M CHEU(UUECKHE XHUMHYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPIKIAsl ONMMCAHKE TPUMEPAMHU MOJICKYJISIPHBIX 1
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMHUYCCKUX PEAKITU;

COCTaBIISITh YPABHEHUS JJICKTPOIUTHUECKON TUCCOLUAIIUU KUCIIOT, IIeI0Uei U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOJATBEPKIAIONINX CYIIECTBOBAHHE TEHETHYCCKOW CBS3M MEXKIY BCIIESCTBAMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKIUid;

IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaknu;

coOrofaTh TMpaBWiia IOJB30BAHUS XHMHUYECKOW TIOCYIOM ¥ JTaOOpaTOpPHBIM
o0opys0BaHMEM, a TakkKe IMpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BHIIOJTHECHHIO J1a00paTOPHBIX XUMUYECKUX OTTBITOB IO MOJTy9ICHUIO U
coOMpaHHIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTJIEKHCIIOTO ra3a);

MPOBOANTH PEAKIIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIHMKaT-, Ccynbdar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHMYCCKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OTICPAIlMU MBICTUTEILHON NEATEIbHOCTH — aHAU3 W CHUHTE3,
CpaBHEHHE, O000O0IIEHNEe, CHCTEMATH3AIMI0, BBISBICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YyYEHHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOIIOACHHUE, U3MEPEHUE, MOICTHUPOBAHUE, DKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne HaunMeHnoBaHue pa3/jie/ioB ¥ TeM NPOrpaMMbl KosmmuyecTBo 4acoB norp
n/n Bcero K np
P
Pa3znea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
11 XuMusi — BaKHas1 00JIaCTh €CTECTBO3HAHUS U IPAKTUYECKON 5 2 bubmumoreka [IOK
JIESITEIIBHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa n XuMHUUYECKHE pEeaKITUU 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
Hroro no pazueny 20
Pa3nen 2. BaxkHeiine npecTaBuTe/ i HEOPraHMYeCKUX BelleCTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
2.2 Bomopoa.IlonsiTre o KucIoTax U Cosix 8 1 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
2.3 Bona. PactBopsl. [ToHsiTHe 00 OCHOBaHUAX 5 1 1 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCIMHEHUIN 11 1 1 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. Ilepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /[. . MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PEAKIIUU

3.1 Ilepunonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX 7 bubnuoreka [IOK
anemenToB J[. . Mennene-ea. CTpoeHue aroMa https://m.edso0.ru/7f41837c
3.2 XnMuyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 8 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazueny 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpemst 3 https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 4 5
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9 KJIACC

Ne i/m | HaummeHOBaHHe pa3aesioB M TeM NMPOTrPaMMBbI KoJsmnyecTBo 4acoB nop
Bcero KP [P
Pasnea 1. BemecTBo M XMH4YecKHe peakiuu
11 [ToBTOpenue u yrirybiaeHne 3HaHU OCHOBHBIX Pa3JieioB Kypca 8 S) 1 bubmumoreka [IOK
Kj1acca https://m.edso0.ru/7f41a636
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX PEaKIIUN 4 bu6mumorexa [IOK
https://m.edso0.ru/7f41a636
1.3 DNeKTpoNUTHYECKas AUCconuanusi. XUMUYECKUE PEaKIIUU B 8 1 1 bubnuorexa [JOK
pacTBopax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pazgen 2. HemeTa/IbI M HX COeTUHEHU ST
2.1 OOm1ast xapaKTepUCTHKA XUMHUYECKUX 3J1eMeHTOB VIIA-rpymibl. 4 1 bubnnorexa [HJOK
["ajiorensl https://m.edsoo.ru/7f41a636
2.2 OO01as xapakTepucTUKa XUMUYECKUX JIeMEHTOB VIA-Tpynmbl. 6 bubnnoreka [JOK
Cepa u e€ coeTMHEeHUSI https://m.edsoo.ru/7f41a636
2.3 OO01as xapakTeprucTUKa XUMUYECKUX AJIEMEHTOB V A-TPYIIIIbI. 7 1 bubnnoreka [JOK
A3zort, pocdop U ux coeuHEHUS https://m.edso0.ru/7f41a636
2.4 OO1m1ast xapakTepucTHKa XMMUYECKHUX 3JIeMeHTOB [V A-rpynmsl. 8 1 2 bubnuoreka [IOK
VYriepos U KpeMHHUH M MX COCTHHEHUSI https://m.edso0.ru/7f41a636
Hroro no pazneny 25
Paznea 3. MeTajibl M HX cOeMHEHHUS
3.1 OO0111e cBOIiCTBA METAIIJIOB 4 bu6nmoreka [JOK
https://m.eds00.ru/7f41a636
3.2 BaxkHel1me MeTalibl ¥ UX COSTUHEHUS 16 1 2 bu6nmoreka [JOK
https://m.edso0.ru/7f41a636
Wroro mo paszueny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuasl B )KU3HU YeJIOBEKa 3 bubnnorexka [JOK
https://m.edsoo.ru/7f41a636
Wroro 1o pasueny 3
PesepBHOE Bpemsi 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

e Xwumwmsa, 8 wimacc/ Pymsuruc [.E., @enpaman D.I'., AxnuoHepHoe OOIIECTBO
«M3narenscTBO «IIpocBemenune

o Xumusa, 9 xmacc/ Pymutuc T.E., ®eapaman @D.I., AkIuoHepHOE 0O0IIECTBO

«M3narenscTBO «IIpocBemenune

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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