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OcHoBHOTO 00111eT0 00pa30BaHUs
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«Xumusy (8-9 xi1.)



INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOW MPOTpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B @I'OC OOO, a Takke Ha OCHOBe (eaeparbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIENIMHM IPEroJaBaHus y4eOHOro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparteruu OOydeHus,
BOCIIUTAHHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBAMHU YUEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenpHOe MPEIMETHOE COoepKaHue, IPeycMaTpUBAEeT paclpeelieHue ero mo kiaccaM H
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IPOrpaMMbl 110 XUMHHU, OIPEEISIET KOJINYECTBEHHbBIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COAECPKAHMS, PEKOMEHIYEMYKO IOCIEA0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOIMKH Y4eOHOTrO
polecca, BO3pacTHBIX 0COOCHHOCTEH 00yUaroluXcs, ONpeaessseT BO3MOKHOCTH MpeIMeTa JIIs
peanu3anuy TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3zoBaTeIbHOM MPOrpaMMbl HA
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE L€Jeil W3y4eHHs INpeaMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-TI03HABATEIbHOU
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHUE XUMUH CIY)KHT OCHOBOW [T (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEIECTB B IIPUPOJIE, O MYTAX
pelieHuss riI00albHBIX TPOOJIEM YCTOWYMBOTO DPAa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaju3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIIbCKUX YMEHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM IKM3HH, TaK H B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOI'O
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (OPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyUaIOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HUH XUMHHM 0O€CHedMBarOTCs CHEHU(PHUKON comaep:kaHus
y4eOHOTro TNpeaMeTa, KOTOPbIM sBIISETCS NeJarornyecku aJalTHUPOBAHHBIM OTpPaKEHUEM
0a30BOI HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MOHATUN OPraHNYECKON XUMUH.

CrtpykTypa coaep:kaHMsl POTrpaMMbl MO XMMHH C(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK e€ mzydeHuro. CopepkaHHMe CKIAIbIBAETCSI M3 CUCTEMBI MOHATHM O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI TOHATHH O XHMMHUYECKOW peakiuu. O0e ATH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY NOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpeJCTaBIeHUN 00 AJIEKTPOIUTHUECKON AUCCOMAIIMM BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBLHO OT OJHOTO YPOBHA K JApyromy,
BBINOJIHASL (DYHKIMU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJIYYeHHs U3yJaeMbIX BEILECTB.



OcBoeHue mporpaMMbl MO XHMHH CIIOCOOCTBYET (OPMHUPOBAHUIO IPEICTABICHUS O
XMMHYECKOM COCTABJISIIONIEH HAYyYHOM KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPHUPOJIbI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydeHne xumun
IOPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4YEOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» 1 «PuU3uKa. 7 KjIacey.

[Tpy n3yyeHny XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX O0OOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILEHNH K HAyYHBIM METO/IaM [TO3HAHUS IPU U3YYEHUHU BEUIECTB U XUMUYECKHUX PEAKIUIL, B
(GOpMHpPOBAaHMM W pPa3BUTUM I[103HABATEIbHBIX YMEHMM M MX HPUMEHEHHH B Yy4eOHO-
MIO3HABATEILHOM U yu4eOHO-MCCIIEI0BATEIBCKOM 1eATeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BeLECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHUM XMMUU Ha yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIIBHOMY IPHUHATUIO PpEIHICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HanpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKoe NpUOOIIeHHe OOydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CIOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaIOLIMMUCS OIbITA
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM
4yHuclie YMEHUI OOBSCHATH M OLICHHWBATDH SIBJIICHUS OKPYXKAIOUIEr0 MUpa, UCIONb3ys 3HAHUS U
OMNBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, I[PUMEHATh MX IpH peuieHud npolieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs I'yMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHMsI LIEHHOCTU
XUMHUYECKMX 3HaHWM A1 BBIPAOOTKM 3KOJOTHYECKH Lelecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBON JEATEIBHOCTH B LENSAX COXPAHEHMsI CBOETO 3I0POBbS M OKPYXKAIOIIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JajJbHEUIIero 00yueHHUs.

OO61iee yuCio YacoB, OTBEAEHHBIX I MU3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBisieT 136 yacoB: B 8 knacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrossHue BemiecTB. [lonstne o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckass (opmyrna. BaJleHTHOCTP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHAas Macca. OTHOCUTENbHASI MOJIEKYJISIpHAST
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
YHCclla CTPYKTYPHBIX €AMHUIL BeulecTBa. Pacu€rsl o hopMmynaM XMMHUYECKUX COSTUHEHHH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHMs MacChl BellecTB. Xumuueckue ypaBHeHus. Kiiaccupukanus XuMUYECKUX peakIuii
(coenuHeHus, pa3noKeHUsl, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopud M NMpUEMaMHU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HM3YYCHHE W OINUCAHUE (PU3NYECKUX CBOICTB
00pa3loB HEOPraHWYECKHX BEUIECTB, HAONIOJCHHE (PHU3UYECKUX (TUIAaBICHHWE BOCKA, TasHHUE
JbJa, pacTUpaHUE caxapa B CTYNKE, KUIEHWE U KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOpeHue
CBEUM, MPOKAJUBAHUE MEIHOM IPOBOJIOKH, B3aMMOJCIHCTBHME MeJla C KHCJIOTOM) SIBJICHUH,
HaAOJIO/IEHUE U OMHCAHKME MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (paziokeHue caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOpUJIOM Oapusi, pasioxeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHUE, IUCTUIUISLIMS,
xpomaTtorpadus, TMpOBEIEHHWE OUYUCTKA [OBAPEHHON COJM, HAONIOJCHHE U ONHCAHUE
pPe3yJIbTaTOB IPOBENEHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE
MojieIe MOJIeKyJ (IIapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kuciopog — 35IeMEHT M NIPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nyeckue U XMMHUECKUEe CBOMCTBA (peaKklMK TOPEHMUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMY4YeHHs KHUCIopoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopotr kucioposaa B mpupoje. O30H — anaoTponHas MOAuUKanus
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIMH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- HU
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoskneHue Bogopona B IPHUPOAE,
¢uznyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oyueHus. Kuciore! u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopoTr Bojabl B IpUpojie. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcunpl. Kraccudukanus OKCHIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIE, aM(OTEpHBIC) U HecosieoOpazyromre. Homenknatypa
oKcu0B. PU3NUECKUE U XMMUUECKHE CBOMCTBAa OKCHIO0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukamusi ocHOBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYeCKHME M XMUMHUYECKHE CBOMCTBAa OCHOBaHMU. llomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. Homenknarypa kuciaot. @uznueckiue 1 XUMHUYECKHUE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.



Comu. Homenknarypa coseil. @usznueckue U XUMudeckue cpoiictBa coieil. [lomyuenue
COJIEH.

I'eneTnyeckas CBA3b MEXKIY KJIACCAMHU HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIPEEIICHUE COEPKaHMsl KHCIOpPOoJa B BO3AyXe, NOJIydeHHE, COOMpaHHe,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOPOJa, HAOJIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHMS U IPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
oOpa3lilaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAaHKME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BELIECTB KOJIMYECTBOM
1 Momb, HccienoBaHNE OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C MeTaulaMu (HaTpueM U KajblueM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HAOJIIOJIEHUE M3MEHEHUsI OKPACKM MHIMKATOPOB B PacTBOpPAax KHUCIOT U ILIEJIOYEH, U3yuyeHUE
B3aumozeiictBus okcuga menu (ll) ¢ pacTBopom cepHOW KHMCIOTBHI, KHUCIOT C METalaMH,
peakuuii HEUTpaIM3alMM, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxkHenue
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xumuueckux djiementos JI. HU.
MenpnesieeBa. Ctpoenune aToMoB. XUMH4YecKasi CBsI3b. OKMCIUTEIbHO-BOCCTAHOBHTEIbHbBIE
peakuumn

[lepBble TOMBITKH KJIACCH(PHUKAIMKA XUMHUYECKUX dJeMeHTOB. [loHATHE 0 Trpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIETIOUYHO3EMEIbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCHUIBI M THAPOKCHUIBI.

[lepuonnueckuit 3akoH. Ilepmoanueckass cucrema xumuyeckux »ssemeHtoB J[. W.
MenneneeBa. Koportkomepuoanas W umHHONEpuoaHas ¢opmbel I[leproanyeckoil CHCTEMBI
xumuueckux siemeHtoB JI. M. MengeneeBa. Ilepuonbl u rpynmbl. DU3MYECKHM CMBICI
IIOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX sAnep. HM3otombsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20 XuMUUECKUX 3y1eMeHToB [leproauueckoil cucTeMbl
. N. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO DJJIEMEHTa II0 €ro IOJIOXKECHUI0 B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoi CUCTEMbl XUMUYECKUX IJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HETOJISIPHAS ) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MloHHAas! CBS3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE — peakuuu. IIponeccst
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe O0pa3loB BEIIECTB METANIOB U HEMETaNIOB, B3aMMOJEHCTBHE THMIPOKCHIA
LIMHKA C pacTBOPAMM KHCIIOT U IIEJI0YEH, IPOBEAEHUE OIBITOB, WIUTIOCTPUPYIOINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHUE, peaKiiuu pas3ioKeHUs, COETUHEHHS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexXnpeIMEeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBISAETCA
Yyepe3 HCIOJIb30BAaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATHH, TaK W TOHSTHH,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIBHBIX ITPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO--HAy4YHbIE TOHATHS: HAy4YHBIH (DakKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPUMEHT,
MOJIECIINPOBaHUE, U3MEPEHUE, MOJECIIb, SIBIICHUE.

®usuka: Marepus, arToM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, W3O0TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUH 3apsj, BELIeCTBO, TeJIOo, O00BEM, arperatHoe



COCTOSTHUE BEIECTBA, a3, (PU3WYEeCKHe BETUYMHBI, SAMHHIIBI U3MEPEHHS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpaIbl, TOPHBIC IOPOJbI, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MenpeneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKHX
9JIEMEHTOB TMEPBBIX TPEX MEPHUOIOB, KallWs, KaJlbLiUg U HMX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEeHTOB B [lepronyeckoit cucteme u CTpOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSI3H. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX PEakuil MO pa3Iu4HbIM MpHU3HaKaM (10 YHUCITY U COCTaBYy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, 1Mo H3MEHCHHIO CTEIeHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO YYaCTHIO KaTalu3aTtopa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYCCKIE YPAaBHEHUSI.

[TonsiTe o ckopocTu xuMudeckoil peakuuu. [lonstue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsITHE O TOMOTeHHBIX M TETepOTeHHBIX peakuusx. [lonarue o
karanu3e. llonsrue o XumHueckoM paBHOBecHU. @DaKTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIIUU U TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHWE YPaBHEHUM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEAIEKTPOJUTHL. KaTHOHBI,
AHUOHBI. MexaHu3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcIoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuui. CBOICTBa KHCJIOT, OCHOBAaHUN M COJeil B cBeTe
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Auccoruanuu. KadecTBeHHbIE pPEaKIMM Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCISAMH KPHUCTALUIMYECKUX PEIIETOK HEOPTraHWYECKHX BEIIECTB —
METAIJIOB M HeMeTaioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpuUA),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIMU OT BO3JECHUCTBHS Pa3IMYHBIX
(bakToOpoB, UCCIEOBAHHE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIlEcca JAUCCOIHAINH
KHUCJIOT, IIeno4Yed U cojeil (BO3MOXKHO HCIIOJIb30BAHME BUJEO MAaTepUalioB), IPOBEJIECHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHHE
0ocajika, BBIJICJICHUE Ta3za, oOOpa30BaHHWE BOJBI), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEINbHBIX PEAKIUN (FOpEHUE, PEaKIUU Pa3NIOKEHHs, COCIUHEHHUS),
pacro3HaBaHUE HEOPTaHWYECKHUX BEIIECTB C IMOMOIIBI0 KAYECTBEHHBIX PEAKIHil Ha HWOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeTUHEHMSI

OO0mass xapakTepucTHUKa ramoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTepHbIS
crenieHn okucieHus. CTpoeHne W (PU3NUECKHe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMUYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJCHCTBHE C MeETajulaMU, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopon. ComsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JleficTBre xj10pa 1 XJIOPOBOAOPO/Ia HA OpraHr3M YelloBeKa. BaxHenmme XJi1opuabl
Y WX HAXOXKJICHHUE B TIPUPOJIC.

O6mas xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne M (U3HYECKHE CBOMCTBA MPOCTHIX BEIIECTB —



KHCJIOPO/a M Cepbl. AJUIOTPOINHBIE MOJU(HUKAIIMHM KUCIOpOAa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOWCTBa. OKCHIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(oOmme Kak TpEACTaBUTENS Kiacca KUCIOT W crnenudpuyeckne). XUMHUYECKUE PEaKInH,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMoiydeHHUsl cepHOi KucioTel. [Ipumenenue
cepHoi KucinoTsl. CoaM CepHOM KMCIOThI, KAUeCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ coequHeHUH B Ipupofe. XHMMHYECKOE 3arps3HEHUE OKpPYXKAloLeH Ccpeasl
COEJMHEHUSMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmas xapaktepucTuka 3jeMeHTOB VA-rpymnibel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (GHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero GU3n4eckue 1 XUMU4YeCcKue
CBOWCTBA, MOJIydeHue 1 npuMenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUSA. A30THas KHUCJIOTa, €€ IHOJy4YeHHE,
¢u3nueckue M XMMHUYECKHME CBOicTBa (0OmIME Kak TpEACTaBUTENs Kilacca KUCIOT |
cneuuuyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoopeHuit. XuMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COCIMHEHUSIMU a30Ta (KUCIOTHbBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBbI M BOA0EMOB). docdop, amioTpornHble MOIU(PUKAUH
docthopa, puzndyeckne nu xummueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIIEHUA. YTJEpOo/, aJlFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ayncopobuus. KpyroBopot yriepona B npupose.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMMUUECKHE CBOWCTBA, JIEWCTBHE HA JKUBBIE OPIaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. JKOJIOrHYeCKHe MpoOIeMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJbHOTO TMOTEIUICHUS KIIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kuciora u e
COJM, UX (PU3MUECKHE M XUMHYECKHE CBOICTBa, MOJy4yeHME M IpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomb3oBanue  kapOoOHaTOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeTaH, 3TaH, ATWUJEH, AalleTWJEeH, ATaHOJ, TJHIEPHH, YyKCycHas kuciora). IIpupogHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX IepepabOTKH
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE O OMOIOTHYECKN BaXKHBIX BELECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YelOoBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWCTBA, IOJY4YEHHE M IPUMEHEHUE.
Coenunenus kpemMuusi B mpupone. OOmme mpencraBieHus o0 okcunae kpemuus (V) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIEHHOCTH. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobmembl
0€30MacHOro UCNOIb30BaHMs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHON KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromye (U3NYeCKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCITOJIb30BaHUE BHJEOMATEpPHAliOB), O3HAKOMIIEHHE C 0OpaslamH XJOPUIOB (TaJIOreHHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCIHOJIb30BaHUE
BUj€OMaTepHuasoB), HaOMIOfeHHEe Tpolecca OOYINMBaHUS — caxapa IOJ  JeicTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHCJIOTHI, MPOBEJIEHNE KauyeCTBEHHOW peakiMM Ha Cyiab(paT-uOH U HAOIIOJeHHE NMpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (pocPOpHBIX y1oOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOICTB aMMMaka, IpPOBEIECHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAb (BO3MOXKHO



UCIIOJIb30BaHUE BUCOMATEPUATIOB), M3YUYEHHE MOJIeNeH KPUCTALTMYECKUX PEHIETOK anamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJIydeHHe, COOMpaHue, pacrio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX peakuui Ha KapOoHAT u
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYyKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJad 1o Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMUYECKHX OJIEMEHTOB — METaUIOB Ha OCHOBaHUU HUX
nosnoxkeHus B [lepuonuueckoit cucreme xumudeckux 3yemeHToB J[. 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHHe MeTauioB. MerauiMueckas CBsI3b M METAJUIMYECKas KpUCTaJUTMYecKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpspKeHUH MeTauioB. PU3MUECKHe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIOB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, NIOpaTOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[[{erounble MeTaNIBL: TOJIOKEHUE B llepronnueckoi cuctemMe XuMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajabUui: mnoJioxkeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXKICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbLHs (OKCHUJI, THAPOKCUI, COH). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHHUSI.

AntoMunuii: nonoxxenue B Ilepuoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA AlIFOMHHHS.

Kenezo: mnomoxenue B Ilepuonnueckod cucremMe Xxumuyeckux osnementoB /[, .
MenpeneeBa, CTpO€HUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
sxene3a. Okcunbl, rugpokcuasl u conu xenesa () m xemeza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTallIOB M CIJIaBOB, WX (U3NYECKUMHU CBOWMCTBAMHU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB >KECTKOM BOJIBI, IpoIlecca TOPEHHUS Kejle3a B
KHCToposie  (BO3MOXKHO — HCIOJNB30BAaHHE  BUACOMATEpUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HabarOIEHKME U OMHCAHHE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH WOHAMH HATPHS,
KaJIig ¥ KaJIbIHs (BO3MOXXHO HCIIOB30BaHUE BUIECOMATEPUAITIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANbHBIX 33]1a4 110
Teme «BakHelme MeTallibl U UX COCIMHEHUSI.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuaibl B MMOBCETHEBHOW JKU3HU YeliOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momomrs mpH XUMHUYECKHX OXKOTax M
OTPAaBJICHHSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeenbHas JOMYCTUMas KOHLEHTpalus
BenlecTs, gainee — [1/IK). Pons Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPH M3YYEHHH XMMHMH B 9 Kitacce OCYyIIEeCTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHI,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OOme ecTecTBEHHO-Hay4HbIe MOHATHS: HAay4HBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHaJ M3,  CHHTE3,  KIacCUpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  SKCICPUMEHT,
MOJIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTrHs, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJIHJ, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJA, JJCKTPUYCCKHHA 3apsil, MPOBOJHHMKH, IOJYIPOBOIHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: dortocunTtes, apixanue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIBI, TOPHBIE TMOPOJIBI, IOJIC3HBIC
UCKOIaeMblIe, TOIUTMBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHA HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZle 00Y4EHUsI XMMUHU B €JUHCTBE y4E€OHOM M BOCIIUTATEIBHOM 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYarOIIUXCsS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPMEHTALMH M PACIIMpPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMaHMA 3HAYCHUsS XMMUYECKOH HAayKd B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpManue o MepeAoBbIX JOCTHKEHUAX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoiicTBe
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUS O COLHUAIBHBIX HOpPMax M IpaBHUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYI'MX BHIAX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW EATEIBHOCTH NP BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33124,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON y4EeOHOH AEATEIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE W IOCTYIKHM CBOMX TOBAapHUINEH C IMO3ULMHM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKON  peakiuH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAHUA  CYHIHOCTM HAy4HOM KapTUHbl MHpa, MpeJICTaBlIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CPEeNoH, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJyYEeHHE HOBBIX 3HAHUM IO XHMMH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPHhI, B TOM YHUCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPATypOH, IOCTYHHBIMU TEXHUYECKHMMH CpPEICTBAMH
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
camM000pa30BaHUIO, IPOSKTHON M HCCIEe0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpPaBJIEHHOCTH U YPOBHs O0y4YeHUS B JajbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHME IEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUN U HEMPUATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJNEHUSI alKOrojsi, HapKOTHKOB, KYPEHHUs), HEOOXOIUMOCTH COOJIIO/IEHUs
npaBuil 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMUYECKMMHU BEIIeCTBaMH B OBITY U pealbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy ¥ pe3ylbTaTaM TPYIOBOH JEATENIbHOCTH, B TOM 4YHCIE Ha OCHOBE MPHUMEHEHMS
NPEIMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
POJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHATbHOW NeATeTbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpesie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK MCTOYHUKY KH3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOr0 U Oe30MacHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHUWE IIEHHOCTH COOJTIOJICHUS MPaBHII O€30MacHOTO TOBEACHUS MPU pabOTe C BEIIECTBaAMH,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IOJIydaeMble NPHU HM3YUYEHUU XUMHH, IJS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHOM CPENOH, ISl MOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBLHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed UX peuieHHs
MOCPEJICTBOM METOJ0B XMMUU, IKOJIOTHYECKOTO MBIIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHOU MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX Pe3y/lbTaTOB BBIICISAIOT 3HAUMMbIE N7 (OPMUPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHS (3aKOH, TEOpHUs, MPUHIIMII, TUIOTE3a, (aKT, CUCTEMA,
MPOLIECC, SKCIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (pOPMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yHUBEpCalbHblE YueOHbIe NEHCTBUS (I10O3HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTe/bHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Bba3zoBble Jioruyeckue AeiicTBUS:

YMEHHUSI HCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpbiBaTh CMBICH XHUMHYECKHUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTIICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUUECKUE pacCykIeHusl (MHAYKTUBHEIC, IEAYKTUBHbIE,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, IPEOOPa3OBHIBATH LIMPOKO
MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMUYecKkass (opmyla W ypaBHEHHE XHMMHYECKOW peakuuu — TMpU PEIIeHUH y4deOHo-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OSTUX MOJENbHBIX MPEICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH U3YYa€MbIX OOBEKTOB — XUMHMUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

baszoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHME HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KAaue€CTBE MHCTPYMEHTA IMO3HAHHUA, a
Takke B KayecTBE OCHOBHI is (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEACHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II01aTh 32 XOJ0M MpoIlecca, CaMOCTOSTEIbHO TPOrHO3UPOBAThH €ro
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U MHTEPIIPETUPOBATh HHOOPMAIIUIO PA3THYHBIX BUIOB
1 (GOpM IIPECTABICHHUS, TTOyYaeMYIO M3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHble TMOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHHUE MMPUMEHSTH Pa3IuIHbIE METOJIBI U 3aIPOCHI MPHU MOUCKE U 0TOOpe MHPOPMAITHH 1
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMUMBIX ISl BBITIOJIHEHUS YUYE€OHBIX U MMO3HABATENBHBIX 3a/1a4
OnpeAeNéHHOr0 THIA, MPUOOPETeHHE OMbITa B 00JIACTHM HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTU, OBJIa/ICHHE KYJIbTYpOH aKTUBHOTO HUCIIOJIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMM ¥ WUTIOCTPUPOBATH peEIIaeMble 33/1a4yll HECIOKHBIMU CXEMaMH, IuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;



YMEHHE HWCIIONh30BaTh W aHAJIM3WPOBATh B Ipollecce y4eOHOW W HCCIeN0BATENIbCKON
JEeSTENIbHOCTH MH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIbCKOT0 X031UCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPEIBL.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUsl 3aJaBaTh BOIpPOCH (B XoJe Auaiora W (WIM) JIUCKYCCHU) TO CYIIECTBY
oOcyxxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH OJYUEHHBIE PE3YJIbTaThl I03HABATEIBHOU JIEATEILHOCTH B YCTHBIX
M THUCbMEHHBIX TEKCTax; JelaThb MPE3CHTALMI0 Pe3yJbTaTOB BBIIOIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1abopaTOPHOrO ONBITA, JIAOOPATOPHOW pPAOOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEJIIbHON U
UCCJICIOBATEIILCKON NIEATEIHbHOCTH TPU PEHICHUM BO3HHUKAIONIMX MPOOJIEM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB U COIJIacOBaHMS MO3UIMI (0OCyKIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE
HITYPMBI», KOOPJUHALIUS COBMECTHBIX JEHCTBUM, ONPEICICHIE KPUTEPUEB 0 OLIEHKE KauecTBa
BBITIOJITHCHHOW pabOThI U IpyTrue).

PerynsiTuBHble yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPEACNIATh LENH AESITeIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIISATH,
KOHTPOJIMPOBATh W MPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JIEATCIBHOCTH, BHIOUPAThH
HaubOosnee HS(¢eKkTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUS HOBBIX 3HAHMA 00 H3y4aeMblX OOBEKTax —
BEIIIECTBAX W PEaKIMsIX, OIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pPe3yiibTaTa 3asBJICHHOU 1IEIH,
YMEHHUE UCIO0JIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUU 33JaHUN.

HNPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOEHHUIO O00s3aTENILHOTO COJEpKaHus,
YCTAaHOBJICHHOTO JAaHHOH (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJalmMMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUi, crneuuduueckue s
npeAMETHOM 00sacTh «XUMUS», BHUIBI JIEATETBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kijacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHITHH: aTOM, MOJICKYJIa, XUMUYECKHUI AJIIEMEHT,
MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHAS W HEOJIHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTEJNIbHAs aTOMHAas W MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas J0JII XMMHYECKOTO JJIEMEHTa B COCJUHEHUU, MOJISIPHBIA OOBEM, OKCHUII,
KHCIJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XHMHYECKas
peakiusi, KiacCU(pUKAIUS DPEaKIUiA: PEeakIMi COSTUHEHHUS, PEaKIUHU Pa3JIOKECHHS, pPeaKIuu
3aMelleHus], peakui 0OMeHa, SK30- M IHAOTEPMUUYECKUE PEAKIIUH, TEIUIOBOM A (DeKT peakiuu,
SIPO aToMa, AJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTallb, palnyC aTOMa, XUMHUYECKast CBS3b,
MOJISIPHASE U HEMOJISIPHAs. KOBAJICHTHAsI CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBas J10JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN Y IPUMEHSThH 3TH MOHATHUS MIPU
ONMCAHUU BELIECTB U UX MPEBPAILLECHU;

WCIIOJTB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OpPMYJ BEIIECTB W YpaBHEHUH
XUMUYECKHUX PEAKINN;

OTIPE/ICNIATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COCIUHEHHSX, MPUHAJICKHOCTh BEMIECTB K OMPEACIEHHOMY KIACCy
COeTMHEHUH TI0 JopMyIiaM, BU XUMHIECKOM CBs3H (KOBaJCHTHAS U MOHHAS) B HEOPTaHUUYECKHUX
COCTMHEHUSIX;

packpsiBaTh cMmbica [lepuoanueckoro 3akona JI. 1. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAaHHE
NEePUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XHMHYECKHMX OJJIEMEHTOB OT HX TMOJOXKEHHUS B
[lepmonnueckoii cucTeMe, 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaipo;



OMKCHIBATh M XapaKTepU30BaTh TaOiuuHyto ¢dopmy lleproanmueckoil CUCTEMBI XUMHUYECKUX
AIIEMEHTOB: Pa3IMuaTh MOHATUS «TJIaBHAs moArpymma (A-rpymnma)» u «mnobdounas moarpymnmna (b-
TPYIIa)», MaJible ¥ OOJBIINE TIEPHOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE HMEIOTCS B TaOIHUIIES
«llepuognueckas cucrema xumuueckux daeMeHToB JI. WM. MenzaeneeBa» ¢ YUCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, obliee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIUPOBATh XUMHUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMUUECKUE PEaKIUU
(110 YMCITy ¥ COCTaBY yYacTBYIOIMX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P HEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KIACCOB,
MOATBEP)KJAsi  ONHMCAHME [pUMEpPaMU  MOJEKYJSIPHBIX ~ YPaBHEHUHW  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;
IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JIUYHBIX YCIOBUSX ;
BBIUHCIIATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa 10 (hopMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIECTBa B PacTBOpE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU pEaKIIvH;
IIPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTEIBHON IE€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o01IeHne, CUCTEeMaTH3AIHIO, KITaCCU(UKAINIO, BBISBICHHE PUYHMHHO--CIIEICTBEHHBIX CBSA3EH
— JUIsl U3YyYEHHUs] CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHbIE METO]IbI
NO3HAHUSI — HaONIOJIEHUE, UW3MEpPEHUE, MOJEIUPOBAHUE, OHKCIEPUMEHT (pealbHbId U
MBICJICHHBIN );
CJIEZIOBATh MPaBUJIAM ITOJIb30BaHUSI XUMHUECKOW TIOCYION U JTAOOpaTOPHBIM 000pYIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpAILEHUS C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMU 10 BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIMBITOB MO IMOJIYYEHHI0O U COOMpAHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), IPUTOTOBICHUIO PAcTBOPOB C ONpPEAEIEHHONM MaccoBOW Joiei
PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh W NPOBOJUTh XUMHUYECKHUE HKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMONIBI0O HWHIAUKATOPOB (JIaKMyc,
dbenondranen, METHIOPAHK U IPYTHE).

K konny oOyudeHus B 9 kijacce NpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUM: XUMUYECKUIN AJIEMEHT, aTOM, MOJIEKYJa,
WMOH, KaTHOH, aHWOH, TPOCTOE  BEIIECTBO, CIO0)KHOE  BEUIECTBO,  BaJIEHTHOCTb,
ANEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas peakius, XUMHYecKas CBA3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBIA 00BEM, pacTBOp, 3JIEKTPOJIUTHI, HEAIEKTPOIUTHL,
AIIEKTPONIUTUYECKAs] AMCCOIMAINS, DPEAaKIIM HWOHHOTO OOMEHa, KaTalu3aTtop, XUMHUYECKOoe
paBHOBecHe, oOpaTHMble UM HEOOpaTUMBbIE pEaKUuH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaklMM, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBIIEHHUE, aJIOTPOIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBs3b (KOBaJIEHTHAsl, MOHHAsI, METAJUIMUECKasi), KpUCTaNInYecKas
pemeéTka, KOppO3HWsl METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKUuu, MpeAesbHO
nonyctumas konueHTpanus [1JIK Bemectna;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUM Y IPUMEHSThH 3TH MOHATHUS MIPU
ONMCAHUU BELIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBJieHHs (QOpMYJ BEIIECTB W ypaBHEHUU
XUMUYECKUX PEaKIUid;
ONpeAeNATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX DJIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAENEHHOMY KiacCy COEIUHEHHH 1o
dbopMynaM, BUJI XUMHUYECKOU CBSI3H (KOBAJIGHTHAs, MOHHAS, METAJUTMUECKasi) B HEOPTraHUUECKUX
COETMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyiie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPTraHWYECKUX COEAMHEHHM, TUIl KPUCTAIUTMYECKON pEelIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbich Ilepuognueckoro 3akona [[. M. MenneneeBa M JEMOHCTPUPOBATH €r0
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuogmueckoit cucteMbl
XUMHUYECKHX SJIEMEHTOB: pazliuyarh MOHATHUS «TJaBHas moArpymnmna (A-Tpymnma)» U «moOouHas
noarpynna (b-rpymnmna)», Manble W OoJblIMe MEpUOAbI, COOTHOCUTH 00O3HAYEHUS, KOTOphIE
UMEIOTCS B TIEPUOJUYECKON TaOluIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsAj A1pa, 00lIee YUCIO JIEKTPOHOB U paclpeaesieHue uxX
0 JIEKTPOHHBIM CII0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCOUHEHUH B MpeaesiaX MajbIX MEePHOAOB U TJaBHBIX MOATPYII ¢ YYETOM CTPOCHHS HUX
aTOMOB;

KJIaccu(UIMpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMCIy W COCTaBy y4YacTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY 3(¢eKTy, 1o
MU3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME W Crenu(PUUECKUe XUMUYECKHUE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEPXK/as OMHCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOINX XUMUYECKUX PEaKI[Uii;

COCTaBJISITh YPABHEHUS AJNEKTPOIUTUYECKON TUCCOLMALIMU KUCIIOT, IIEeJI0UYeil U COoJeil, MOIHbIE U
COKpaIEHHbIE YPaBHEHMsI PEaKIMil HOHHOTO OOMEHa, YpaBHEHUS PEaKIM, MOATBEPKAAOIINX
CYIIECTBOBaHHME T€HETHUECKON CBS3M MEXKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKLU MOCPEACTBOM COCTABIICHUS
AIEKTPOHHOTO ajlaHca TUX PeaKIIUi;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS, BO3ZMOXXHOCTH MPOTEKAHUS
XUMHYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUHCIISATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MAacCCOBYIO JOJIO
XUMHYECKOTO 3JIEeMEHTa Mo (QopMyse COEIUMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBa B PacTBOpE,
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

coOiroaaTh MpaBuUiia MOJB30BAHUS XUMHUYECKOU MOCYJ0N U J1abopaTOPHBIM O0OpYyIOBaHHEM, a
TakKe MpaBuiia 0OpallleHus C BELIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMHU IO BBITTOIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYECHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTriIeKucioro rasa);

OPOBOJIUTH PEAKUWH, TOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB pPAa3IMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMSI M HOHBI H3YYEHHBIX  METaJlIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlUi MBICIUTEIbHON JAEITeIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
00001IeHNe, CUCTEMAaTH3AIMIO, BBISIBICHNUE MPUYNHHO-CIICJCTBEHHBIX CBS3CH — IS M3y4CHUs
CBOWCTB BEIIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAayyHble METOJbl IO3HAHUA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso acos dyeKkTpoHHbIe (LM POBbLIE)
n/m  mporpaMmbl Bcero ;(;);:Tp;:ﬂbﬂble E;%i'::quKHe o0pa3oBaTejibHbIE PeCypPChI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
L1 cormmomumnnmpaemeckoi |5 2 Bumorexa LIOK
CATCIBHOCTH HEIIOBEKA https://m.edsoo.ru/7f41837c
19 BemrecTBa 1 XUMHUYECKHE 15 1 bu6nuoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tousitue 06 6 bu6nuoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucinorax u 8 1 bubnnorexka HOK
COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka HOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmorexa [JOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro mo pazmeny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[Iepuoanueckuii 3aK0H U

31 [lepuoanueckas cucrema 7 bubnmnorexka [HOK
' XUMHUYECKUX dieMeHToB []. U. https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHne aToma
32 Omenmenmor 8 ) Bubmorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBHTEJIbHBIC PEAKIINU
bu6nuoreka [IOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
PeszepBHOE BpeMs 3 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[MPOTPAMME 68 >
9 KVIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontpoabnbie Tpaxriecke (uudpossbie)
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3znea 1. BemecTBo U XUuMHYeCKHEe peaku
11 [ToBTOpenue u yriy0OiaeHne 3HaHHH OCHOBHBIX 5 1 bubmmorexa [IOK
pasnennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnmoreka [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
21 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
anemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
22 mewenton ViAurpymim. Cepan 6. 6 ubmiorera LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 Egg?ﬁ;ﬁiigﬁ{fﬂ 112636
COETMHEHUS
24 rewemnon MAcrpym Visepon n pewmii 8 ) o bubmiorexa IOK
https://m.edsoo0.ru/7f41a636
U UX COECIMHEHUS
Hroro no paszneny 25
Pa3zgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubnuorexa [JOK
3.1 O6mme CBOHCTB MeTAIIOR 4 https://m.edsgj.ru/7f41a636
3.2 Baxwueiimmme MeTamuibl U UX COSTUHEHUS 16 1 2 bubmotexa [IOK

https://m.edsoo.ru/7f41a636
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Nroro no pazaeny

20

Pasznea 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [JOK
https://m.edso0.ru/7f41a636
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ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Komriecrso tacon Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m - Tema ypoka Bcero Konrponsnsie | Ilpakrudeckue u3ydyeHusi 00pa3oBaTelbHbIE PeCypChl
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 1.09 bu6nmoreka [IOK
yenroBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [MousTHE O METOMAX O3HAHUSA B XUMUH 1 5.09 Bubmzorexa HOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1abOpPaTOpPUU U IPUEMBI 1 1 8.09 bubnnorexa [JOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTtele BemecTBa U cMecd. CrocoObl 1 12.09 bu6nmorexa LIOK
paszencHus cMeceit https://m.edsoo.ru/ff0d26ca
5 35%?52?53 iﬁggg;%i l'?pI/IMepe 1 1 15.09 bubmorexa [IOK
OYHCTH TIOBAPEHHOH COM) https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI 1 19.09 Eﬁg;?/ﬁ?;ﬂii?ﬁ/ﬁo d2a6¢
v XuMHYeCKre dIIEMEHTBI. 3HAKU 1 2209 bu6nmorexa LIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClIOXKHBIE BEIIECTBA 1 26.09 Egg;?/(gée%asc])i?ﬁ/f‘fo d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 29.09 Egg:ﬁ;:iiigﬁﬁ/ﬁo 42d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB. En6morexa [IOK
10 i?&giﬁ;ifgggiﬂjﬁgwaén;:;;{oc“ 1 3.10 https://m.edS(])lo.ru/ff0d2eae
11 OTHocUTeNbHAs aTOMHAas Macca. 1 6.10 bubmuorexa [{OK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOTO dJIeMEHTa 1 10.10 bubmmorekxa [IOK
B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuaectBo BemecTBa. Mok, 1 13.10 but6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
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dusznyeckre U XUMAUECKUE SIBIICHMA.

but6mmoreka [IOK

14 XuMHYecKasi peaKius 17.10 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBHs IPOTEKaHUS 2010 Bu6muoteka [JOK
XUMHYECKUX PEaKIuii ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMS MaCChl BEILIECTB. 2410 bu6nmorexa [IOK
XUMHUYECKUE YPAaBHCHUS ' https://m.edsoo.ru/ff0d3b88
17 | nemeorma mo spanmemmmn rmamteckars 27.10 Bubmoreta LIOK
ety P ' https://m.edsoo.ru/ff0d5708
peaximii
P ————— 711 BuOmorexa IOK
’ ’ ’ ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 swmmcroneaer, OGodmene n 1011~ BubmoteraLIOK
1 AET: o ' https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAaHHUH
20 Kontponbnas paborta Nel mo teme 14.11 bubnnorexa [JOK
«BeriecTBa 1 XUMHYECKUE PEAKIIUN ' https://m.edsoo.ru/ff0d4290
20 | noee Knemopon e 17.11 bubamoreia LIOK
Ayx. e ' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| x e aofona g B LOK
POa (peart ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 oxcumax
25 mbopuropimt n mpossenmocrs 2411~ BubmoteraLIOK
paTop P ' ' https://m.edsoo.ru/ff0d497a
[TpumeHeHnue Kuciopoia
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKIuu, MOHATHE O TEPMOXUMHUYECKOM 28.11 bubmmnorexka HOK
YPaBHEHHH, 3K30- U SHAOTEPMHUUECKUX ' https://m.edsoo.ru/ff0d4790
peaKImsIx
25 Sapromeane soszye, enocott aro 112 PuOmiorera LIOK
P AYxa, ' https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
[TpakTrueckast paborta Ne 3 o Teme
26 «[lomyuenue u cobrpanue KUCIOPOAa, 5.12 bubmmorexa [IOK

M3Y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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Bonopon — 35emMeHT u npocToe

but6mmoreka [IOK

21 BenecTBo. HaxoxieHue B mpupo/ie 8.12 https://m.edsoo.ru/ff0d4dd0
8 du3nueckrue U XMMHUYECKHE CBOMCTBA 1212 bubnunoreka LIOK
Bojopoja. [IpuMeneHre Bogopoia ' https://m.edsoo.ru/ff0d4dd0
bu6nmorexa [IOK
29 IToHsiTHE O KUCIIOTAX U COJISIX 15.12 https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MosTydeHus BOAOPOIa B 19.12 bubmmoreka [JOK
naaboparopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas Ta Ne 4 mo TeM
31 «ﬁinyqezilean E?)gglngne BO(;[OIG)O,ZEI 22.12 bubmorexa [IOK
M ’ https://m.edsoo.ru/ff0d4f42
M3YYEHUE €TI0 CBOMUCTBY»
30 MonsipHblii 006EM Ta30B. 3aKOH 26.12 Bu6motreka [JOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
3 momcorsa rasa ne erg moseormomy 2912 ~ bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA HIIK 00BEMY
3 ypemncnmo peacm na oonope saKoma 0901 | BubmioreraLIOK
] . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnyeckrue U XMMHUYECKHE CBOMCTBA 12.01 bu6nmorexa LIOK
BO/JIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 16.01 bubmuoreka [{OK
UHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
37 Eiféiﬁﬁiif{fﬁlﬁﬁiﬁollficﬁiiﬁii 19.01 brbmmorexa LIOK
’ ' https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pPacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroroBieHue pacTBOpPOB ¢ 2301 bu6nmorexa LIOK
OTpeIeIEHHOM MacCOBOM J0Iei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponpHas padora Ne2 o teme 26.01 bubnunorexa LIOK
«Kucnopoa. Bogopoa. Boma» ' https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, 30.01 bubmmorekxa [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
a1 [Tonmy4yeHue u XUMHYECKUE CBOMCTBA 202 bu6muoreka [JOK

KHUCJIOTHBIX, OCHOBHBIX U aM(I)OTepHLIX

https://m.edsoo.ru/ff0d664e
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OKCHIOB

42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, 6.02 but6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XuMHU4YeCKUE CBONCTBA 9.02 Bu6muoteka [JOK
OCHOBaHHMI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, 13.02 bub6nmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA 16.02 bubmuorexa [IOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
46 Sﬁ:iéi?iﬁ@e;?f e 20.02 bubmorexa LIOK
. ’ ' https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 2702 bu6nmorexa LIOK
«OCHOBHBIC KJIACChI HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnueckas CBA3b MEXKIY KilacCaMHu 1.03 bu6nmorexa LIOK
HEOPraHUYECKUX COCITMHCHUI ' https://m.edsoo.ru/00ad9a50
. bubnnorexa [IOK
49 O00011eHNEe U cUCTEMATH3allKs 3HAHUHI 5.03 hitps://m.eds0o.ru/00ad9ch?
K 0
0 | Ot s ﬂ,ﬁrﬁﬁﬁf&m 12.03 bubmorexa LOK
o ' https://m.edsoo.ru/00ad9ela
COCIMHEHMI
51| swemrsccnt snemerton, Hommme 1503 ~ bubmorera LIOK
’ ' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Iepnoanueckuii 3aK0H U BuGmmotexa LIOK
52 [lepnonnueckas cucreMa XMMHUYECKUX 19.03 ]
https://m.edsoo.ru/00ada52¢
anemenToB 1. Y. Menaeneena
but6mmorexa [IOK
53 HepHoztp1, rpyrmet, TPy 22.03 https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX 204 bubnmnorexa [JOK
saep. M3ororsr ' https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000T0YEeK
55 aToMoB 3JieMeHTOoB [leproanyueckoit 5.04 Bubmuorexa LIOK

cuctemsl J. 1. MeHnaeneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XMMHUYECKOTO

56 3JIEMEHTA MO €T0 MOJIOKEHUIO B 1 9.04 bubmuorexa [{OK
[Tepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3akoHa st

57 pa3BUTHSA HAYKU U nipakTuku. [. 1. 1 1204 bubnuorexa [IOK
MeHeneeB — yu€Hblii, Ieqaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH

58 DJIEKTPOOTPULIATEILHOCTh aTOMOB 1 16.04 bubmuorexa [IOK
XUMHYCCKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

59 HNonnas Xumudeckas CBs3b 1 19.04 hitps://m.e dscl)lo.ru 100adac34

60 KoBanenTHas nonsipHas XuMuuecKas 1 23.04 Bu6motreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenoisipHas XUMHYECKas 1 26.04 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9

bubmmoreka [JOK

62 Crenenp okucneHia . 3.05 https://m.edsc?é).ru/OOadae28

63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 705 bubmuoreka [IOK
peaxiuu https://m.edso0.ru/00adb076

64 OKHUCIUTENN U BOCCTAHOBUTEIN 1 10.05 ]f?tl/tlgg:l;llﬁ.egfsc]i)?ﬁ/OOa db076

65 KonTponbHnas pabora Ne4 o teme 1 1405 bubmmnorexka HOK
«CtpoeHne aroMa. XMMHUYECKasi CBSI3b» https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O0001IEHNE U 1 17.05 bubmuoreka [IOK
CHCTEMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011eHNE U 1 2105 bubmmnoreka HOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edso0.ru/00ad9cb2

68 PesepBublit ypok. O6001IeHNE U 1 24,05 bubmuoreka [JOK
CHCTEMaTH3aIHs 3HAHHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC ITIOYPOYHOE INTAHUPOBAHHUE

KoJunyecTBO 4acoB Jlara SeTpo ¢ IPpoBbIe
T JIEKTPOHHbIE U (POBBI
Nen/m Tema ypoka Bcero Kontponbubie  Ipaxruyeckue H3yueHHsi o0pa3oBaTe/ibHbIE Pecypchl
padoThbI padoThbI
[lepuoanueckuii 3aK0H. Bubmiorexa LIOK
1 [leproauueckas cucreMa XMMUUYECKUX 1.09 )
https://m.edsoo.ru/00adb59e
snemenToB M. Y. MenaeneeBa
R S — 509~ BuOmiorexa IOK
. ' https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 8.09 bubnuorexa [JOK
HCOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Buasl xuMuueckoii CBA3U U TUIBI 12.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTtponsnast padora Nel mo teme
5 «[ToBTOpeHue u yrinyOaeHue 3HaHUH 15.09
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»
6 Knaccudukanms XuMruaeckux peakiui 19.09 bubnuoteka [JOK
10 pa3IMYHBIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
;| exoporm sourerch, oy Do LOK
DCAKIIHH. ' https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnuoreka [IOK
8 . 26.09 )
XMUMHYECKON PEaKIMu U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHUS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 29.09 bubnmoreka [JOK
peaxiuu ' https://m.edsoo.ru/00adcade
10 TESEZI A, CHUTbRbIG 1 caGhie 3.10 bubmorexa HOK
JIMCCOLHATIIH. ' https://m.edso0.ru/00adcd68
AJIEKTPOJIUTHI
. bubmuotexa [JOK
1 Hontbie ypapHeHus peakiHi 6.10 https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCIIOT U 10.10 bu6nmoreka [JOK
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OCHOBaHUH B CBETE MPEACTABICHUI 00
BHGKTpOHHTH‘IeCKOﬁ JUuccoualnninu

https://m.edsoo.ru/00add5d8

XUMHYECKHE CBOMCTBA COJIEHM B CBETE

bu6mmoreka [IOK

13 MPECTABNCHHU 00 . 13.10 https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON JTUCCOITUAITUN
. bubmuorexa [JOK
14 [TonsiTue o ruIpoOIU3E Coeit 17.10 https://m.eds0o.ru/00add9d4
15 O000111eHrE U CUCTEMATU3 AL 2010 bub6mmoreka [IOK
3HAHUI ' https://m.edsoo.ru/00addd12
16 [TpakTuueckas padora Ne 1. «Pemenue 2410 bubmuorexa [JOK
IKCIIEPUMEHTAILHBIX 33134 ' https://m.edsoo.ru/00addbfa
17 ggﬁf ”SﬁiifqaiiZiNfciﬁ st 27.10 bubmorexa HOK
p A HHATLHA. ' https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIINH B PACTBOPAX)
18 | Rovmenacune exosiormn s nomtepe 711 BuGnorera LIOK
pHUMEp ' https://m.edsoo.ru/00addfe2
xJjopa
19 fﬁﬁﬁiﬁﬁfﬁf ZgogggﬂaH?OI;ng;ae 10.11 bubmorexa [IOK
» HOJLydeHue, ' https://m.edsoo.ru/00ade104
IPUMCHCHUE
20 gﬁaimq;;m %ﬁmﬁ IJ:; inf; o 14.11 bubmorexa [IOK
OIIYHICHHE COJAHO CHOTHL, ' https://m.edso0.ru/00ade348
U3yYCHUE €€ CBOWCTBY
21| xemeractn post, eomt o 1711~ BuGmiorexa LIOK
’ ' https://m.edsoo0.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO01mas xapakTepuCTHKa SJIEMEHTOB 2111 bubnmnoreka [JOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
I gy B LOK
OICHHE CCPBI 1 €€ COC/ITHE ' https://m.edsoo.ru/00ade64a
npupojie. XMMHUIECKHE CBOMCTBA CePhI
24 CepoBopaopon, cTpoenue, puzndeckue 28.11 bubmuotexa [JOK
A XUMHYECKUE CBOMCTBA ' https://m.edso0.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 buznyeckue 1 XuMHUYeCcKre CBONCTBA, 1.12 bubmorexa HOK

IMPUMCHCHUC

https://m.edsoo.ru/00adea?28
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Xumudaeckue pCaKknuuy, JcxKaluc B
OCHOBC ITPOMBIIIJICHHOT'O criocoba
IMOJIYYCHHA CCpHOfI KHCJIOTHI.

bu6mmoreka [IOK

26 XUMHYECKOE 3arpsi3HCHUE 512 https://m.edsoo.ru/00adec8a
OKpYXKarollel cpelibl COeAMHEHUSIMHU
cepbl
Beruucienue MaccoBoil 101U BBIXOJ1a bubmuorexa [JOK

27 8.12 .

IPOAYKTa PeaKIHu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE bubmumoreka [IOK
28 12.12 .
B IIpUpoe, GU3NUECKUE B XUMUIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
P 1512 bumorera LIOK
> TTOIYH ' https://m.edsoo.ru/00adf004
pUMEHEHUE

o | Dmponto o iz Do LOK

e > 1Y ' https://m.edso0.ru/00adf180
CBOICTB»

31 A3oTHas KuciaoTa, e€ Gu3ndecKkue u 2212 bubnnoreka [JOK
XUMHYCCKHE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

. bubnuoteka [JOK

32 yIoOpeHuit. ?HMH‘IGCKOG 3arps3HEHNE 26.12 https://m.eds0o.ru/00adf518
OKpY’Karollel cpeibl COeAMHEHUSMU
azoTa

33 $§§§§ pﬁglKIf;fn((i))f; q)qc))I/II)jI/I(II\Q:II:I/Ie . 29.12 bubmmorexa [TOK

P L ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOWCTBA, MTOJTyYCHHE
Hcnons3oBanue gochaToB B KauecTBe

34 MUHEPATBHBIX YIOOPEHHI. 09.01 bubnnoreka [JOK
3arpsi3HeHUE IPUPOTHON CpeIbl ' https://m.edsoo.ru/00adfc20
dbocharamu

35 E{Irgegog’ giiiiiiiiajgf;ziqecxne 12.01 bubmorexa HOK

PHpOZE, ' https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcuapl yraeposaa, ux Gpuzndeckune u 16.01 bubmuotexa [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOITIEMBI,
CBsI3aHHBIE C OKcHOM yriepoaa (1V)

. bubnmoreka [JOK

37 YronbHas KUCIOTa U €€ Coln 19.01 https://m.eds00.ru/00ac006¢
[TpakTrueckas padota Ne 4 o Teme

38 "ITosrydyeHune yrieKucioro rasa. 23.01 bubmumorexa [IOK
KadecTBeHHast peakiius Ha KapOOHAaT- ' https://m.edsoo.ru/00ae027e
noH"

39 fﬁfﬁfﬁ:ﬁfﬁf ?fié’iiiii’lﬁi 0 26.01 bubmorexa LIOK

' https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa
. bubmuoreka [JOK

40 Kpemmnit u ero coenunenns 3001 https://m.edso0.ru/00ae080a
[IpakTuueckast padora Ne 5. Perenue

a1 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME 202 bubnnoreka [JOK
«BakHeime HeMeTauTbl U UX ' https://m.edsoo.ru/00ae0bf2
COCTUHEHUS

2 Bameime e 6oy~ budmorerallOK

https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
DJIEMEHTOB — METaJIJIOB.

43 Merannudeckas CBI3b U 902 bu6mmoreka [JOK
MeTa/UTnYecKas KpUCTaNTnIecKast ' https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAJIJIOB

44 gﬂiﬁ;ﬁiﬁiéﬁ&iﬁf ar 13.02 Bubmiorexa LIOK

N ' https://m.edso0.ru/00ael1156
HANPSDKEHUH METalIOB
O61me crnocoObl MoTy4yeHHUst
MET B. CriaBel. Beraucnenus m
45 y;aljgggnﬂﬁ XJ-II/I?VII/I‘-IGCKI/IX (I;J;ZKLII/Iﬁ ° 16.02 bubmorexa HOK
’ https://m.edso00.ru/00ae1156
€CJIA OJIMH U3 PEarcHTOB COACPKHUT
IpUMeCH
46 [TonsTHE O KOPPO3UM METAIIIOB 20.02 bubmmorexa [IOK

https://m.edso0.ru/00ae1278
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bu6mmoreka [IOK

47 [Henounsie meramet 27.02 https://m.edsoo.ru/00ae14b2
48 OKcubl U TUAPOKCUJIBI HATPUS U 103 bubmuorexa [JOK
KaJIust ' https://m.edso0.ru/00ae14b2
49 [llenouno3eMeNnbHBIC METAJIIbI — 503 bu6mmoreka [IOK
KaJIbIUI ¥ MarHHi ' https://m.edsoo.ru/00ae15e8
50 Baxueiimue coefMHEHUS KaJIbIlUI 12.03 ﬁﬁgﬁ?/ﬁ?e%ii?ﬁ/OanlS%
51 0606LHeHHe 1 CHUCTEMAaTH3alIU 15.03
3HAaHMI
50 JKécTkoCcTh BOIBI U CIIOCOOEI €8 1903 bu6mmoreka [IOK
YCTpaHCHUS ' https://m.edso00.ru/00ae1886
IIpakTuueckas pabora Ne 6 1o Teme
53 "}IIZéCTKOCTb BOEBI 1 METOJIBI e€ 22.03 EH@I_HOTGKa HOK
i ttps://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bu6mmoreka [IOK
>4 AmoMHHHiE 2.04 https://m.edso00.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U 504 bubnnoreka [JOK
THJPOKCHIA ' https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso 9.04 https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJle3a 1204 bu6mmoreka [IOK
(1) u xeme3a (111) ' https://m.edso00.ru/00ae35e6
58 O606I£IGHI/IC U CHCTeMaTH3allns 16.04
3HAHHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 19.04 bu6mmoreka [JOK
«BaxkHeimme MeTaJlIbl ¥ UX ' https://m.edso0.ru/00ae3de8
COCIUHECHHMS
Borurcnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
60 peareHToB J1aH B U30BITKE UITU 23.04 bu6nmoreka [JOK
COJICPKHUT IPUMECH. Bhrunciienus ' https://m.edso0o.ru/00ae1750
MacCOBOM JOJH BBIX0JIa TPOAYKTa
peakun
61 O0o001IeHNEe U CHCTEMATHU3aIINS 26.04
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3HaHUHU

Kontponbnas padota No4 o teme

62 «Baxueime MeTalIbl 1 UX 1 3.05
COEUHEHHS»
63 BemecTBa u matepuaisl B 1 705 bu6mmoreka [IOK
MTOBCEIHEBHOM )KU3HH YEIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsi3HEHUE 1 10.05 bubmumorexa [IOK
OKPYKaroIIel CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnu 1 14.05 bubmumorexa [IOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBusiit ypok. O60011eHNE U 1 17.05 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edso0.ru/00ae0dOa
67 Peseprublit ypok. O600mIeHNE U 1 21.05 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c
68 PesepBusiit ypok. O60011eHNE U 1 2405 bu6mmoreka [IOK
crucTeMaTh3alus 3HAaHUI https://m.edsoo0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






