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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1m0 XUMHM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW MHPOTrpaMMbl OCHOBHOTO OOIEro
obOpasoBanus, npencraBieHHbx B PI'OC OOO, a takke Ha OCHOBE (peaepaiabHON pabodeil mporpaMMbl
BOCIUTAHUSI M C y4ETOM KOHIICTLMHU IMPENoJaBaHusl y4eOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma o XuMuM Ja€T MpPEACTABICHUE O LEJAX, O0meil cTpaternu OOy4eHHs, BOCHUTAHUS H
pa3BuTHA OOydalolIUXCsl CPEACTBAMU YUeOHOro IMpelMeTa, YCTaHaBJIMBAeT 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, MpPelyCMaTpUBaeT PACHpElEICHUE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE IO pasjieiiaM u
T€MaM [pOrpaMMbl 110 XHMHH, OINPEAENAET KOJIMYECTBEHHbIE M KAadeCTBEHHBIE XapaKTEPUCTUKHU
COJIEp’KaHUs, PEKOMEHJYEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs,
OTpesieNIsieT BO3MOXHOCTU TMpeAMeTa JJisl peanu3aluu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOW NPOTPaMMBl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs, a TaKKe TpPeOOBaHHA K
pe3ynprataM OOyueHUs XUMHUM Ha YPOBHE L€l H3ydyeHus IpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATENIBHON IEATEIHHOCTH 00yYaIOIerocs o0 OCBOCHUIO YUeOHOTO COIEeP KAHMUS.

3HaHHE XUMHUHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydarollerocs, €ero
NPEJCTaBICHU O MaTepUAIBHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMHUpPYEMbIE XHUMHUEH
MPEJCTABICHNUS O B3aMMOIPEBPALICHUSX HEPTUM U 00 ABOJIOIHMH BEHIECTB B MPUPOJE, O MYTAX PEIICHUS
rI00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pean3aiui BO3MOKHOCTEH JJIsi CAMOPA3BUTHSL U POPMHUPOBAHUS KYJIBTYPBI THYHOCTH,
e€ o01el U GyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CLIOCOOHOCTEH 00yUaroMXCsl, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JEsTeNbHOCTH, SKCHEPUMEHTAIbHBIX UM  MCCIENI0BAaTENbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHON e TENbHOCTH;

3HaKOMHUT €O CNeUU(UKON HAyYHOrO MBIIUICHHS, 3aKJIaJbIBAC€T OCHOBBI I1I€JOCTHOIO B3IJIAJa Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISAECTCS OTBETCTBEHHBIM ATalloM B (OPMHUPOBAHUU E€CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0yYaroLInXcs;

croco0cTByeT (OPMUPOBAHHIO ILIEHHOCTHOI'O OTHOUIEHMSI K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOIIUXCSl.

JlaHHbIe HampaBlieHUs B OOy4eHHH XUMHHM OOecreuyuBaroTcs Creun(pukoil conepxaHus ydeOHOTro
IperMeTa, KOTOPbIN SIBJISETCS MeJaroruuyecku aJanTHPOBAaHHBIM OTpa)K€HHEM 0a30BOl HAyKH XMUMHH Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOrO oOmero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00yUaIOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHITHI XMMHU, OCHOB HEOPTAHUYECKON XUMHUU U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSITHI OPTraHNYECKON XUMUH.

CtpykTypa coaepkaHus IPOrpaMMbl 0 XUMUU c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTr0 MOJIX0/a K €€
n3ydyeHuo. CopepxaHue CKJIAJbIBAETCSI U3 CHUCTEMBI MOHATUH O XMMHUYECKOM JJIEMEHTE M BEUIECTBE U
CHCTEMBI MOHATHH O XUMHUYeCKOU peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHM30BaHBI MO MPHHLUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /l. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— Y4YEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBIEHUH 00 AJIEKTPOIUTUIECKON JUCCOIMALIMH BELIECTB B PacTBOpaXx.



Teopernueckne 3HaHUSA PacCMaTPUBAIOTCS HA OCHOBE HSMIIMPHUYECKU IOJYYCHHBIX M OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOIO YPOBHA K JPYTrOMY, BBINOJIHSASA (PYHKIIMHM OOBACHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH NPAaKTHMUECKOrO IPUMEHEHUS U IOJyYeHUs
U3Y4aeMbIX BEILLECTB.

OcBoeHHe nporpaMmbl IO XMMHHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO NPEACTABIECHUS O XMUMHUYECKOH
COCTaBJIAIONICH HAY4YHOM KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHOH NPUPOJBI, LIEHHOCTHOIO OTHOLIEHUS K
Hay4yHOMY 3HAHHUIO U METOJaM I103HaHus B Hayke. M3ydeHne XMMHUM IPOUCXOANUT C IIPUBJICUEHUEM 3HAHUMN
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xnacce» u «dusuka. 7
KJIACC».

[Ipy n3ydyeHUM XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKOW HayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUYECKON IESATENbHOCTH YEIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpbI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbl XMMUYECKUX 3HAHUH
— BaXHEHIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJIOXKEHHMH, TOCTYIMHBIX 0000IIeHnI
MHUPOBO33PEHUYECKOIO XapakTepa, sA3blka HAyKH, B MIPUOOIIEHUH K HAy4YHbIM METOAAM IIO3HAaHUS IpU
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (POPMHUPOBAHUH U PA3BUTUH MO3HABATEIBHBIX YMEHHH U UX
IIPUMEHEHUN B y4eOHO-TIO3HABATEJIbHOM M yueOHO-UCCIIE0BATEIbCKON /E€ATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHOro 0OpalleHus ¢ BelleCTBAaMU B IOBCEHEBHOM JKU3HU.

[Ipy m3yueHHM XMMHMU Ha YpPOBHE OCHOBHOI'O OOIIero oOpa30BaHUs Ba)KHOE 3HAYEHHE HPUOOpPEH
TaKHe LU, KaK:

— (QopmMupOBaHHME MHTEUIEKTYaJbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K caMooOpa3oBaHMUIO,
COTPYHUYECTBY, CaMOCTOSATEIbHOMY NPUHATHIO PpEIIeHUH, CIIOCOOHON ananTHpoBaThCsi K OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

— HaIlpaBJICHHOCTh OOYUYEHHs HAa CHCTEMATHYECKOE MPHOOIIEHNE 00YyJaIOMMUXCsl K CAMOCTOSATEIbHOM
MO3HABATEIBHON NEATENLHOCTH, HayYHBIM METOAAaM IMO3HaHMSA, (OPMHUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrieueHue ycioBuil, ClIOCOOCTBYIOIUX MPHOOPETEHUIO0 00yUYarOIIMMUCS OIBITAa Pa3HOOOpPa3HOM
NEeSTEIbHOCTH, MO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIMI), MMEIOLIUX
YHUBEpPCAJIbHOE 3HAYEHUE JIUISl PA3IMYHBIX BUJIOB IE€ATEIbHOCTH;

— (opmupoBanue oOmiei (hyHKIMOHATBHOW M €CTEeCTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM 4YHCIIe
yMEHUI OOBSICHATh U OLIEHUBATh SIBJICHUS OKPYKAIOIIETO0 MUpPA, UCHOJb3Yys 3HAHUSA U OINbIT, MOJyYCHHbIE
IpU W3YYEHHWU XUMHUH, NMPUMEHATh UX IpPU pPEUIeHHMH NpoOJieM B IOBCEJIHEBHOM JKM3HU M TPYHOBOMH
NeSITeNIbHOCTH;

— (QopmupoBaHue y 0OydarOUIMXCS TyMaHUCTUYECKMX OTHOUICHUH, MOHUMAHHUS LEHHOCTH
XUMHUYECKUX 3HAHUU JUI1 BBIPAOOTKHM HKOJIOTHUECKH 11€JecCO00pa3HOro MOBEACHHMS B OBITY M TPYAOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBALIUU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHMsI  OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mpoduias H
HaNpaBJICHHOCTH JalbHENIIEro 00ydeHHU .

Oo6111ee 4ncIo YacoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero ooOpa3oBaHus,
coctapsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZeNn0), B 9 kitacce — 68 yacoB (2 4aca B HEZIETIO).

COILEPKAHUE OBYYEHMUSA

8 KUJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuu. Pojib XMMUM B JKM3HHM 4YeJIOBEKAa. XUMHA B CHCTEeME Hayk. Teila W BellecTBa.
®u3NYECKNe CBOMCTBA BEUIECTB. ATperaTHoe cocTosinue BemecTB. [[oHsATHe 0 MeTOax MO3HAHUS B XUMUHU.
UucTteie BemecTBa u cMecu. CriocoOBI pa3iesIeHUs: CMECceH.



ATOMBI M MOJEKyJbl. XUMHYECKUE 3IeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB. [Ipocteie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BeulectB. OTHocutenbHas aTroMmHass Macca. OTHOCUTENbHAs MOJEKyJspHas Macca. MaccoBas 10
XUMHUYECKOT'0 3JIEMEHTA B COCIUHEHHH.

KomuuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M 4YHCIA
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo hopMynamMm XMMHUECKUX COSAMHEHUH.

dusnyeckue U XMMHUYECKUE SIBICHMS. XUMHUYECKass peakuus U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BeIIeCTB. XHUMHUYeCKHWe ypaBHeHudA. Kiaccudukanus XUMHYECKUX peakiuil (coequHeHus,
pasoKeHUs, 3aMeIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHYECKOH MOCYIOH, MpaBuiamMu paboTsl B 1aboparopuu U npuémMamu oOpalieHus ¢
1abopaTopHBIM 000PYIOBAaHUEM, U3yYEHHE U OMUCAaHUE (PU3MUECKUX CBOMCTB OOpa3llOB HEOPTaHUYECKUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHUE JIbJa, pacTHUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJICHCAlMs BOJAbI) M XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHHE MEIHON IMPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHCIOTOM) SIBJICHHIA, HAOJNIOJCHUE W ONKWCAHHWE IPU3HAKOB IPOTECKAHUS
XUMHUYECKUX peakuui (pa3iokeHHe caxapa, B3aHMMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOpUIOM Oapus,
pasnokenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoJeicTBIE Keje3a ¢ pactBopom comu meau (11),
M3ydeHHE CIIOCOOOB pa3felieHHs CMecCei: C TIOMOIIBI0 MAarHura, (QUIBTPOBAaHHE, BBITAPHBAHUE,
TUCTHJUISIIMS, XpoMaTtorpadusi, TMPOBEACHHE OYHCTKH IOBAPEHHOW COJIM, HAOJIOJCHWE W OIHMCAHHE
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJENeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

BasxHeiilue npeacraBuTe/ I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucmopoa — sinemMeHT U mpocToe BemiecTBo. Haxoxnenue
KHCIIOpOJia B MIpHpoje, pu3nveckre U XMMHUecKue cBoiicTBa (peakiuu ropeHus). Okcunsl. [Ipumenenue
kucnopoja. CrnocoObl OTy4YeHHUsT KUCIOPO/ia B JIAOOpaTOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kucinopoa
B ipupoze. O30H — ajutoTpornHas MoAU(UKAIUS KUCIOPOIa.

TeroBoi >hPexT XUMUYIECKON peakiuyi, TEPMOXUMHUUECKHE YPAaBHEHUSI, 9K30- U IHIAOTEPMUUYECKUE
peakiuu. TorIMBO: yrois U MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHHE MapHUKOBOTO 3 deKTa, pazpylieHne
030HOBOI0 CJIOSI.

Bogopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue Boaopoja B Ipupone, (pusmueckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOObI moiyueHus. Kuciaotsr u comm.

MosnsipHblii 00BEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBorcTBa BoAbl. Bojga kak pactBoputens. PactBopbl. HacklllieHHbIE U HEHACHIILIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BElIECTB B BOJie. MaccoBasi 10715 BEIIECTBA B pacTBOpE. XMMHUUYECKHUE CBOKMCTBA
Boabel. OcHOBaHMs. Poyib pacTBOpOB B MpHUPOJE W B JKU3HU dYelloBeka. KpyroBopoT BOJbI B TPHUPO/IE.
3arpsi3HeHue IPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus  Heopranmyeckux  coemuHeHuil.  Oxcuapl.  Kmaccudukamuss — OKCHIOB:
cosieoOpasyrolire (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHbIe) U HeconeoOpasytomue. Homenkiarypa oKCHaOB.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loydenne okCuaoB.

OcHoBanus. Knaccudukaius OCHOBaHUM: MIENOYM M HEPACTBOpPHMBIE OCHOBaHHSA. HomeHkmarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydueHne ocCHOBaHUN.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucnot. dusznueckue U XMMHYECKHE CBOMCTBa
kucnot. Psan aktuBHoctn MmetaiuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coseil. @u3nueckre 1 XuMU4yeckue cBoiicta coseil. [lomyuenue coneil.

I'eneTnueckas CBsI3b MEXKIy KJIacCaMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KauecTBEHHOE OIpEJeNeHHe COAEepkKaHUs KHUCIOpoJa B BO3AyXe, IOJIy4YeHHE, COOMpaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAA, HAOMIOIEHUE B3aUMOIEHCTBHUS BEIIECTB C KUCIOPOJIOM U



yCIIOBUSI BO3HHMKHOBEHHS W TpPEKpalleHHs ropeHus (mokapa), O3HaKOMJIEHHE C 00pas3llaMH OKCHUIOB H
OIMCaHUE MX CBOICTB, MMOJy4eHHE, COOUpaHUE, paclioO3HaBaHUE U M3ydeHHE CBOMCTB BOAOpOJa (ropeHue),
B3auMojeiictBue Bojgopona ¢ okcuaoM wmend (Il) (BO3MOXKHO HCMONB30BaHHME BUICOMATEPUATIOB),
HaOmo1eHre 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIeIOBaHNE OCOOCHHOCTEH PaCTBOPEHHUS BEIIESCTB
C pa3nuM4YHOM pPACTBOPUMOCTBIO, IPUTOTOBIEHHE PpACTBOPOB C ONPEACIEHHOM MAacCOBOM IOyl
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C MeTaUIaMU (HATpUEM U KaJblueM) (BO3MOXKHO
UCIOJIb30BAaHNUE BUICOMATEPHATIOB), HCCIIEIOBAaHUE OOpa3IOB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAONIOJICHHE HM3MEHCHHsI OKPACKH HWHIMKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH, H3yUCHHE
B3aumojeiicteus okcuaa menu (Il) ¢ pacTBopom cepHOIl KHMCIOTBI, KUCJIOT C METalllaMH, pPEaKIHii
HEWTpalHu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeETaula JPYyTUM U3
pacTBOpa COJiM, PEIICHHE SKCIEPUMEHTAIBHBIX 3ahau Mo TemMe «BakHelllne Kiacchl HEOPTraHUYECKHUX
COEAUHEHUIN».

IMepuonuueckuii 3axoH u [lepuoanyeckas cucrema xXuMudeckux jiemenToB JI. U. MenaeneeBa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBpie MONBITKH KJIacCH(PHUKAIUM XUMHUYECKUX OJJIEMEHTOB. [loHSATHE O Tpynmax CXOJHBIX
9JIEMEHTOB (IEJIOYHBIE U MIET0YHO3EMENbHBIE METAILIBI, TAJIOTCHBI, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIE
00pa3yroT aM(OTepHbIE OKCUJIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneesa.
Kopotkomnepruonnas u mmmaHONIeproaHas Gopmel [lepuonnveckoil cucreMbl XUMU4ecKux deMeHToB . U.
MenpneneeBa. [lepuonbl u rpymmbl. PU3HUECKU CMBICI TOPSIKOBOIO HOMEpPA, HOMEPOB NEPHOJIa U TPYIIIIHI
3JIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sfep. M3oTombl. DnekTpoHsl. CTpoeHrE 3JIEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumMuueckux nemeHToB Ilepuoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XHWMHUUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenune llepuogmueckoro 3akoHa u IlepuognMveckoil CHCTEMbl XUMUYECKHUX JJIEMEHTOB IS
pa3BuTHS Hayku U npakTuku. [. . MeHeneeB — yu€HbIN U rpakJaHUH.

Xumudeckasi cBsa3b. KoBasieHTHas (MOJIApHAsT M HEMOJNSApHAs) CBA3b. ODIEKTPOOTPULIATEIHHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHus. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCICHHS U
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydYeHHe 0O0paslloB BEIIECTB METaNIOB M HEMETAIIOB, B3aHMMOJCHCTBUE THUAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M MIEJOYEH, MPOBEACHUE OMBITOB, WJUIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaklnii (TOpeHre, peakiiuy pa3aoKeHUsl, COSUHEHUS ).

Mesicnpeomemmnie céasu

Peanuzamust MeXnpeAMETHBIX CBSI3ed NpPH M3YYEHUM XMUMHUU B 8 Kilacce OCYIIECTBISETCS uepe3
WCIIOJIH30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHH, TaK W TMOHATHH, SBISIOMIUXCS CUCTEMHBIMH
JUTSL OTJIETBHBIX TIPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO01re ecTecTBeHHO--HayUHbIe MMOHSATHUS: HAyYHBIH (DaKT, TUMOTE3a, TeOpHs, 3aKOH, aHallu3, CHHTE3,
KIacCupUKalus, NEPUOAUYHOCTb, HAOMIOJEHUE, SKCICPUMEHT, MOJCTHPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHHE.

dusnka: Marepus, aToM, dJEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHUJ, U30TOMBI, PATHOAKTUBHOCTb,
MOJIeKYJa, DIEKTPUYECKH 3apsiji, BEIIeCTBO, TelO, OO0BEM, arperarHoe COCTOSHUE BeIIeCTBa, Tas,
(bu3nyecKre BeTMYNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COMHIIE.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, MOJIE3HBIE HCKOMIaeMbI€, TOILIHBO,
BOJTHBIE PECYPCHI.



9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKus

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuueckux dsaeMeHToB [[. M. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOWCTB XUMHYECKHX DJJIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KaJlus, KaJIbLUA U UX COCAMHEHUH B COOTBETCTBUH C ITOJIOXKEHHUEM 3JIEMEHTOB B [lepuonnyeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMUYECKOW CBA3M. THIIBI KPUCTANIMYECKUX PEILETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUUECKOU CBS3H.

Knaccupukanus m HOMEHKIaTypa HEOPraHMYECKHUX BEIeCTB. XMMHUYECKHE CBOICTBAa BELIECTB,
OTHOCSIIMXCS K PA3JINYHBIM KJIaCCaM HEOPraHMYECKUX COCOUHEHHM, FCHETUYECKas CBSA3b HEOPraHMYECKHX
BELIECTB.

Knaccupukanuss XUMHUECKMX pEAaKUMH 10 pa3iu4yHbBIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
YUYacTBYIOLIMX B pEaKUUH BEIIECTB, MO TEIIOBOMY 3((}eKTy, M0 H3MEHEHHMIO CTEHNEeHEW OKUCIICHUs
XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, II0 YYacTUIO KaTajau3aropa). OK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonaTne o ckopocTn XUMHUUECKo peakiuu. [loHsTHE 00 0OpATHMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHsTHE O TOMOre€HHBIX M TreTeporeHHnIXx peakuusax. Ilonstue o karamusze. [lonsatue o
XMMHMYECKOM paBHOBecUU. DakToOpbl, BIMAIOLIME HAa CKOPOCTb XUMHYECKONM PpEaKLIMH M IIOJI0KCHHE
XUMHUYECKOTI'O PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHbBIE peaxuuu, AIIEKTPOHHbBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHUE YPAaBHEHUH OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEaKLUN C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON NHUCCOLMALMU. DJIEKTPOIMUTHI U HEIEKTposuThl. KaTnoHbl, aHUOHBI.
MexaHu3M JUCCOLMAIMU BELIECTB C PA3JUYHBIMU BHJIAMU XUMHUYECKOW cBsi3U. CTENeHb AMCCOLMALUH.
CunbHble U criabble IEKTPOIUTHI.

Peaknum uoHHOro oOMeHa. VYclIoBHUA MPOTEKaHWs peakUuili HMOHHOrO OOMEHa, IOJIHblEe U
COKpaIlléHHbIC HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIOT, OCHOBAHUHM U COJIEH B CBETE MPEICTABICHUM
00 3JIeKTpOIUTHYECKON Auccoranyy. KauecTBeHHbIE peakiiu Ha HOHBI. [IoHsATHE 0 THApONIH3E CONeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHM KPUCTAUIMUECKHUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAUIOB U
HeMeTaJsIoB (rpadguTa M anmasza), CIOXKHBIX BEIIECTB (XJOpUAa HaTpusi), UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOH  peakUuMu OT  BO3JEHCTBUS  pa3iMYHbIX  (DAKTOpOB,  HCCIEI0BaHUE
3JIEKTPOIIPOBOITHOCTH PacTBOPOB BEILIECTB, MPOIECcCa TUCCOLUAIMU KUCIOT, MeI04Yel U cosiel (BO3ZMOXKHO
UCTOJIb30BaHUE BHUAEO MATEPUAIOB), MPOBEIACHHUE OIBITOB, HIUTIOCTPUPYIOLUIMX MPU3HAKU TMPOTEKAHHS
peaknuii HOHHOTO oOOMeHa (oOpa3oBaHWE OcajKa, BBIACICHUE Ta3a, OO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUil  (FOpeHHe, peakiuu
pa3IoKEeHUs, COEAUHEHM ), PACIIO3HABaHUE HEOPTAHUYECKUX BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX PEAKIINM
Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl M MX coeJMHEeHUSA

OO6mass xapakTtepucThka rajioreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTENEeHU
okucneHus. CTpoeHue U pU3NIecKre CBOHCTBA MPOCTHIX BELIECTB — IaJJOTeHOB. XUMHUYECKUE CBOMCTBA Ha
IpUMepe XJIopa (B3aUMOJEIHCTBHE C MeETallylaMHM, HEMeETaulaMH, LiesnodaMu). Xiopoogopon. ComsHas
KHCIIOTa, XMMHYECKHE CBOMICTBa, MOJydeHHe, NpuMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHu3M uesoBeka. BaxkHelme XJI0puabl U UX HAXOKJIEHHUE B IPUPOJE.

OOmast xapaktepucTtuka 3yeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHn okuciaeHus. CrtpoeHue W (u3Myeckre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpBHI.
AnnoTpornHble MOAU(UKAIIMKN KUCIOPOJa U cepbl. XUMHUUECKHe cBOWCTBa cepbl. CepoBOJOPOI, CTPOEHHE,
¢busnueckue U xumMmuueckue corcTBa. OKCHUIBI Cephbl KakK MPEACTaBUTENN KUCIOTHBIX OKcuAoB. CepHas
KUCJIOTa, (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (OOIIME Kak TMPEACTABUTENsI Kiacca KHUCIOT W



cnenuduueckre). XuMUUECKHE peakllui, JeKallie B OCHOBE IPOMBIIIIEHHOTO CII0co0a MOTy4eHHs CEpHOM
KUCIOTHI. [Ipumenenue cepHoit kuciaoTel. Colli CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIus Ha CyJIb(aT-noH.
HaxoxneHune ceppl U €€ COEQUHEHUN B IpPUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl
COCIUHEHUSMHU Ccepbl (KUCIOTHBIE JOKIW, 3arpsA3HEHME BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLCHUSI.

OO6miast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCICHUS. A30T, pacHpoCTpaHeHHWE B MpHUpPOJAE, (PHU3MUECKHE M XHMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoje. AMMHAK, ero (U3NYECKHe M XHMHUYECKHE CBOICTBA, IOJNyYeHHE WU
npuMmenenue. Conu aMMOHHS, UX (U3MUECKHEe M XMMHUYECKHUE CBOWCTBA, nmpuMeHeHue. KadecTBeHHas
peakius Ha HMOHBI aMMOHHMS. A30THAas KHUCIOTa, e MojydeHHue, (Ppu3ndyeckue M XHUMUYECKHUE CBOMCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W crnenupuyeckue). Vcrmonp3oBaHHE HUTPATOB U COJEH
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YyAOOpeHHil. XHWMHYECKOe 3arps3HEHHE OKpPYKAIOUIeH Ccpellbl
COCMHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIHW, 3arps3HEHHE BO3JayXa, HO4YBbl U BoJI0EMOB). dDocdop,
ajutoTpornHble Moaudukanmuu docdopa, pusnueckue u xummuueckue cpoictBa. Oxcupa docdopa (V) u
dochopHas kucnora, (HU3MUECKHE M XUMHUYECKHE CBOWCTBA, moiydeHue. McmomszoBanue (ocdaToB B
Ka4yecTBE MHUHEPAIBHBIX yI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHUS. YTJIEpOJ, aJNIOTPONHbIE MOAU(PUKAIIMY, PACIPOCTpaHEHUE B MPUpPOJe, pusnueckue u
XUMHYECKHEe cBoicTBa. AycopOrus. KpyroBopot yriepona B npupoze. OKCHIIBI yriiepoia, ux (pu3nvdecKue
U XUMHYECKHE CBOWCTBA, JECICTBHE Ha UBbIE OPraHU3MBbI, MOJYyYEHHE U NPUMEHEHHE. DKOJOTMYECKHE
npoOyemMbl, cBsi3aHHbIE ¢ oOkcuaoM yriaepoaa (IV), rumoresa rnoOanbHOTO NOTEIUICHUS KIIMMATa,
MapHUKOBBIN AP deKT. YTonbHas KUCIOTa U €€ CoNu, NX (PU3NUecKHe U XMMHUYECKHEe CBOICTBA, MOTyYeHHUE U
npuMeHenne. KauectBenHas peakuus Ha KapOoHAT-HOHBI. Vcnonp30BaHue kKapOOHATOB B OBITY, MEIHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHbIe TOHATHUS 00 OPraHUYECKUX BEHIECTBAX KaK O COCIMHEHUSIX yriepoja (MeTaH, STaH,
STHUJIEH, alleTHJICH, STaHOJ, TIUIEPUH, YKCYCHas KucioTa). [I[pupoaHble HCTOYHUKU YTIIEBOIOPOAOB (YToJb,
NPUPOJHBIN Ta3, He(PTh), MPOAYKTH WX THepepadoTku (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTrie 0 GMOMOTMYECKHN BaXKHBIX BEIIECTBAX: KHUpaX, OelIKax, YIJIeBoJAax — U UX POJIM B )KU3HH YEIOBEKa.
MartepranbHOE €EAMHCTBO OPraHUYECKUX U HEOPTraHUUECKUX COECIUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBa, MojydyeHHEe U mnpuMmeHeHue. CoeluHeHUs
KpeMHus B npupojie. O6mue npeacrasneHus 06 okcune kpemuus (1V) u kpemuueBoit kucinore. CHIIMKATBHI,
UX UCIOJb30BaHUE B OBITY, B NPOMBINUIEHHOCTH. BaxkHelline cTpouTeNbHbIE MaTepuasbl: KepamHuKa,
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. [Ipobaembl 0e30MacHOro UCHOIb30BAHUS CTPOUTENIBHBIX MaTepPHUaIOB
B [TIOBCE/IHEBHOM JKM3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTBHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI U HAOIOCHNE IPU3HAKOB UX MIPOTEKaHMS, OTIBITHI, OTPAXKAOLIIE
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB W HX COEAMHEHUH (BO3MOXXKHO HCIIOJIb30BaHHUE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C 0OpasmamMu XJIOPHUAOB (TaJOTeHU]IOB), O3HAKOMJICHHE C OOpasmamu
ceppl U €€ COeNMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEpUANIOB), HaOIIO/IEHUE Mpoliecca
OoOyIrJIMBaHUs caxapa MOJ JACHCTBHEM KOHIEHTPUPOBAHHOM CEPHOH KHUCIOTHI, HM3YyuYe€HHE XUMHUECKUX
CBOMCTB pa30aBICHHOW CEpPHOIl KHUCIIOTHI, MPOBEJCHHE KAuyeCTBEHHOW peakuuud Ha cyinbdar-uoH u
HaOJto/IeHne MpU3HaKa e€ MPOTeKaHus, O3HAaKOMIIEHHE ¢ (PU3NYEeCKUMH CBOWCTBaMU a30Ta, (ocdopa U Ux
COEMHEHUI (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEpPHANIOB), oOOpa3laMu a30THBIX U (ochopHBIX
yaoOpeHuli, moixydyeHue, coOupaHue, pacro3HaBaHHE M H3YYEHHE CBOWCTB aMMMaKa, IpPOBEACHUE
KayeCTBEHHBIX pPEaKUWi Ha HMOH aMMOHMA M ¢ochaT-MOH W H3YyYE€HUE NPU3HAKOB HX MPOTEKaHUS,
B3alMOJICIICTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAblo (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHANIOB), M3yUy€HUE MoJeJel KPUCTAJUIMYECKUX pemeEToK anMasza, rpadura, ¢yisepeHa,
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIIMU pPACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM



MPOTUBOTa3a, MOJy4eHHe, COOMpaHre, paclo3HaBaHUE U U3Y4YE€HHE CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KAueCTBEHHBIX peakuuii Ha KapOOHAT M CWJIMKAT-MOHBI W U3YyYEeHHE NPU3HAKOB HX MPOTEKaHUS,
O3HAKOMJICHHE C MPOAYKIHMEH CUIUKATHOW MPOMBIILUIEHHOCTH, PEIICHHE SKCIEPUMEHTABHBIX 3a/]ad 10
Teme «BaxxHelme HeMeTaluIbl U UX COEAUHEHHS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX TOJOKEHUS B
[lepuonnueckoii cucreme xumuueckux sneMmeHtoB [[. M. MenaeneeBa u crpoenus atomoB. CTpoeHue
MeTaJlIoB. MeTtamuyeckas CBs3b U METalNIM4yecKasi KpUCTAJUIMUECKash PEeIETKA. DIEKTPOXUMUYECKUN psij
HanpspkeHud MetayuioB. du3nueckue M XUMHYECKHe CBOMcTBa MeTaiwioB. OO0mue crnocoObl MONTy4eHUS
MeTaisioB. [loHsiTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBhl (CTalb,
YyT'YH, JIOPATIOMHHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble MeTamibl: noJjiokeHue B llepuomnueckoil cucreme XuMUUeCcKUX diemeHToB [l U.
MenzeneeBa, CTpOGHHE MX aTOMOB, HaXOXJeHUE B Mpupojae. Puznyeckue U XMMHUYECKHUE CBOMCTBa (Ha
npuMepe Hatpus v Kanus). OKCUIbI U TUIPOKCUIBI HATpUA U Kanud. [IpuMeHeHue 1menoYHbIX METalIoB U
HX COCIUHEHHUIA.

[IlemoyHO3EMENBHBIE METAUIBI MAarHUW M KaJbLWW: IOJOXKeHHe B llepuommueckoi cucreme
xuMudeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHHe UX aTOMOB, HAX0XKJI€HHE B pupoae. Puznueckue u
XMMHUYECKHE CBOWCTBAa MAarHusl U Kanblius. BakHeline coeluHEHUs Kanblus (OKCUM, TUIPOKCUI, COJH).
JXécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonnueckoit cucreme xumudeckux sieMeHToB J[. M. Menneneesa,
CTpOCHHE aTOMa, HaxOXKAeHHe B nmpupoze. Ousnueckue 1 XMMHUYECKHE CBOWCTBA alfOMUHUS. AM(OTEpHbIS
CBOMCTBA OKCHJIA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuomnueckor cucreme xumudeckux snemeHToB [, M. Menneneesa,
CTpPOEHHME aTroMma, HaxokJeHue B mpupoae. Pusnueckue U XUMHUYECKHE CBoWcTBa kene3a. OKCuibl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJICHHE C O0Opa3llaMH METaUIOB W CIUIaBOB, MX (U3NYECKHMMH CBOWCTBAMH, H3yUCHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXHO HCIIOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHIA KalbIlus M HATpUs C BOAOH (BO3MOXKHO HCIIOJNIB30BaHHE BUICOMATEPHUATIOB),
HCCIIeIOBaHNE CBOMCTB XKECTKOM BOJIBI, Ipollecca TOPEHHs JKele3a B KUCI0poae (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), TPU3HAKOB MPOTEKaHWs KAYECTBEHHBIX pEaKUWid Ha HOHBI: MarHus, KajiblMs,
amoMuHus, 1uHKa, >keneza (l) m xenmesza (lll), memm (Il), HaGmroneHwe M oOmMCaHWE TPOLIECCOB
OKpAIlTMBaHUs IJIAMEHN MOHAMM HATpUs, KA M KalbIus (BO3MOKHO HCIIOJNIb30BaHUE BUICOMATEPUATIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THIPOKCHIA aTIOMUHUS W THAPOKCUAA IIMHKA, pEIICHHE
AKCIIEPUMEHTATIBHBIX 337a4 10 TeMe «BakHel11e MeTaibl U UX COSAUHEHUS».

XuMHus M OKpyKamoLas cpeaa

BemecTBa 1 Marepuasbsl B IOBCEIHEBHOM KM3HU 4Ye€JIOBEKa. be3onmacHoe MCIoIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMUYecKoe 3arps3HEHHE OKpY»Karolled cpenbl (mpelenbHasi AOMyCcTUMas KOHIIEHTpAIUs BELIECTB,
nanee — [1/1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHUAIbI).

Meostcnpeomemnuwie ceasu

Peanmusanuss MeXIpeaMETHBIX CBS3€M NPH M3YYEHMM XMMHHM B 9 Kilacce OCYLIECTBISIETCS 4epes
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHATUHU, SIBISIFOIIMXCS CHUCTEMHBIMH
JUIS OTZAEIBHBIX MPEAMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIM (hakT, runoresa, 3aKOH, TEOPHs], aHAJIU3, CUHTE3,
KJ1acCupUKalus, NEePUOAUYHOCTb, HAOIIOJIEHUE, OSKCIIEPUMEHT, MOJEIUPOBaHUE, H3MEPEHHE, MOJIElNb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MaTepUaJIbl.



®usnka: marepusi, aToM, 3JEKTPOH, NMPOTOH, HEMTPOH, MOH, HYKJIUJA, U30TOIBI, PaJANOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPHUECKHUNA 3apsi/l, IPOBOAHUKH, TOIYIIPOBOJHUKH, THAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, PacTBOP, PACTBOPUMOCTb, KPUCTAILTMYECKAsT PeIIETKa,
CILIaBbl, ()M3MYCCKHE BEIMYHMHBI, CAMHUIIBI U3MEPCHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
CouHize.
buonorus:  QortocunTe3, napixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpaJbHbIE  ymOOpeHus,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIILHBIC BEIICCTBA.
I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJTHBIE PECYPCHI.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 XUMHNHU HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPEe3yNIbTaThl OCBOCHHUs IPOrpaMMbl OCHOBHOT'O OOILEro oO0pa3oBaHMs JOCTUTAIOTCSA B
Xo7ie OOy4YeHHs XUMHUH B €IUHCTBE Yy4eOHOW M BOCIUTATEIBHOM JESATEIBHOCTH B COOTBETCTBHU C
TPaTUIIMOHHBIMU POCCUHCKUMHE COLIMOKYJIBTYPHBIMH H TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSATHIMU
B 00lIecTBE MPaBUIAMU U HOPMaMHU MOBEIEHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMsI, CAMOPAa3BUTHS
U COLIMANIU3aIMH 00yUYaroIIUXCsl.

JIM4HOCTHBIE PE3YyNbTAThl OTPAKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALMH M PACUIMPEHHE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSIL:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCIIEIHIO,
MOHMMAaHMsI 3HAYCHUST XWMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh
JOCTOBEPHOH MH(pOpMaIMel O MepeIoBbIX JOCTHKEHHUSIX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOM XMMHU,
3aMHTEPECOBAHHOCTH B HAyYHbBIX 3HaHUAX 00 yCTpoilcTBE MHUpa 1 00OLIECTBA;

2) rpasKIaHCKOT0 BOCIIMTAHMSA:

MPEJCTABICHUS O COIMAJIBHBIX HOPMAaxX M MPaBUJIAX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUICKTHBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTU B OOILIECTBEHHO MOJIE3HOH, y4eOHO-UCCIe10BaTeIbCKON, TBOPUECKOM
U IpYTUX BUAAX JEATEIIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM NEATEILHOCTH MPH BBIOIHEHUU
yueOHBIX, TI03HABATENFHBIX 3a/1a4, BBHIMOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEeOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIIM B IPOIECCE ITOW yueOHOU JesITeNbHOCTH,
TOTOBHOCTH OIIGHHMBaTh CBOE TOBEJACHHWE M TOCTYNKHM CBOMX TOBApHILEH C MO3UIUM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUM MTOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHPOBO33PEHUYECKHE IMPEJICTABICHUsS] O BEIIECTBE M XWMHUYECKOM peakIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABJISIOIIME OCHOBY JUJIsl MOHMMAHUS CYIIHOCTH Hay4HOM
KapTUHbl MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJbI, B3aMMOCBS3SIX
YesloBeKa ¢ MPUPOJHON Cpeloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

MO3HABATEIbHBIC MOTHBBI, HANIPABICHHBIE HA IOJyY€HHE HOBBIX 3HAHWHU MO XMUMHHU, HEOOXOIMMEIC
s O0bACHEHHMS HaONIONAaeMbIX MPOIECCOB W SBJICHHH, TI103HABAaTEIbHOH, HWHPOPMALMOHHOW H
YUTATENICKOM KYJNbTYyphl, B TOM YHCJE€ HABBIKOB CaMOCTOATENbHON paboThl C y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPECTBAMH WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOy4eHHI0 U IIO3HaHMIO, JIF0OOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0oO0Opa3oBaHMIO, MPOEKTHOW M  HCCIEIOBATENbCKOM  JEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMuUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IICHHOCTH J>XM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO, YCTAaHOBKH Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUM U HENPUSITHE BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs



QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBWJI OE30MAaCHOCTH TIPU OOpAIICHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U peaybHOM KU3HHU;

5) Tpy10BOT0 BOCTIMTAHUS:

HMHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOPECCHl M TpyAa Pa3IudHOTO POJia, YBAXKECHHUE K TPYAY U
pe3ynbTaTtaM TPYIOBOM NEATENbHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHHs NMPEAMETHBIX 3HAHHUI 1O
XUMHH, OCO3HAHHBIA BHIOOp WHIUBUAYaIbHOW TPACKTOPUU NPOAODKEHUsS 00pa3oBaHUsl C Yy4ETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCICITHOM
npoecCHOHATLHON JEITeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHWH, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

6) 9K0JIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKH 1eIecCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emile, OCHOBE e
CYIIECTBOBAHHS, IMOHMUMAaHHE IIEHHOCTH 3JI0POBOr0 M Oe30omacHOro obpa3a KH3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U IICUXMUYECKOMY 3/10pOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHUS
MpaBWJI 0€30MaCHOTO OBEIEHUs TPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSAX, YTPOXKAIOLIUX 3/10POBbIO
M KM3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMCHSATh 3HAHHS, TOJydaeMble MPH W3YUYCHUW XUMHH, I PEIICHHS 3ajad,
CBSI3aHHBIX C OKpY’KaIoLIeH NPUPOAHOW Cpedod, ISl TOBBIMICHUS YPOBHS SKOJOTMYECKON KYJIbTYpHI,
OCO3HaHUs TNI00aJbHOrO XapaKkTepa SKOJIOTHUECKUX MPpoOIeM U MyTel MX pelleHHs MOCPEICTBOM METOI0B
XUMHH, OKOJOTHMYECKOTO  MBINUICHHUS, YMEHHUS  PYKOBOJCTBOBAaThCS WM B  IIO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe mMetanpeaMeTHBIX pPe3yIbTaTOB BBIACISIOT 3HAYUMBIE AJIs1 (OPMUPOBAHUS MUPOBO33PEHHUS
oOlICHAYYHBIE TOHATHS (3aKOH, TEOPHSs, NMPHHIIUI, TUNOTe3a, (PaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT H
JPyTOE.), KOTOPHIC MCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETaX W TO3BOJISIOT Ha OCHOBE
3HAHUW U3 ATHX NOpeaMeToB (OpMHUpPOBATH MPEACTABICHUE O IEJIOCTHOW HAyYHOW KapTUHE MHpa, U
yHHUBEpCalIbHbIE Y4eOHbIEC IIeHCTBUS (TIO3HABAaTEIbHbIC, KOMMYHUKATHUBHBIC, PETrYISTHUBHBIC), KOTOpPHIE
obecnieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITCILHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHHUIO
y4eOHOM NEeSTENbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHS UCITOJIB30BATh MPHUEMBI JIOTHYECKOTO MBIIIJICHHS TPU OCBOCHHUH 3HAHUMN: PACKPBIBATh CMBICI
XUMHUYECKHUX TIOHATHUH (BBIACIATh MX XapaKTEepPHBIC TMPU3HAKH, YCTAHABIMBATH B3aHMOCBS3b C JAPYTHMHU
MOHATHUSIMH ), UCTIONIb30BaTh MOHATHUS U1 OOBSACHEHUS OT/ICIbHBIX (PAKTOB U SABIEHUH, BRIOUPATh OCHOBAHUS
U KpPUTEpUHU [UIsl KiIacCU(UKAIMA XUMHUYECKUX BEIIECTB M XUMHYECKHX peakluid, yCTaHaBJIHBATh
MPUYUHHO-CJICJICTBEHHBIC CBS3M MEXKIy OOBEKTaMH HW3YUYCHHS, CTPOHUTH JIOTHUECKHUE PACCYXKICHHUS
(MHIYKTUBHBIC, JICTYKTUBHBIC, TI0 aHAJIOTHH ), JICJIaTh BBIBOJBI U 3aKITIOUCHHS;

YMEHHE TPUMEHSATh B TMpoIlecce TMO3HAaHWS TMOHATHS (MpeAMEeTHble U  MeTalpelIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, HCIOIb3YEMbIE B XUMHHU, PEOOPA30BBIBATH IIUPOKO MPUMEHSEMBIEC B
XUMHH MOJICITBHBIC TMPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI JJIEMEHTa), XUMHYeckas (opmyrna u
YpaBHCHHE XHMHYECKOW pEAKIMH — IPH PEIICHUH YYeOHO-TIO3HABATEIBHBIX 3a7ad, ¢ Y4ETOM 3THX
MOJIETIbHBIX MPEACTABICHUI BHISBIISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX 0ObEKTOB
— XUMHUYECKHX BEIIeCTB M XHMHUYECKUX PEaKIuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJICJICTBEHHBIC CBS3HM W MIPOTUBOPEUHS B M3ydaeMBbIX TPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

YMEHHE HCIIOIh30BaTh IMOCTABICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA TMO3HAHUSA, a TaKXKe B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpETEeHHEe ONbITa [0 IUIAHUPOBAHUIO, OPTraHW3allMd ¥  TPOBEJACHUIO  YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOIOIATh 3a XOJ0M IPOIlecca, CaMOCTOSTEIILHO IIPOTHO3UPOBATh €0 Pe3yibTar,



dbopMynrpoBaTh 0000LIEHUS U BBIBOBI 110 PE3ysbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh
OTUYéT O MPOCIIAHHON padoTe.

Paborta ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATh MHPOPMALUIO PA3IMYHBIX BUIOB U (popm
MpPE/ICTAaBJICHUS], TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-TOMYJSpHAS JIUTEpPATypa XHUMHUYECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE MocoOusi, pecypcbl VHTepHETa), KPUTUYECKH OIICHUBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPHUMEHATh pa3IUYHbIE METOABl M 3alpochl NpU TOUCKEe M oTOope wuHpOpManuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX JJIsl BBINOJHEHHS Y4YeOHBIX U MO3HABATEJIbHBIX 3aJad
onpeAenéHHOro  TUMa, NpuUoOpeTeHue ombiTa B O0JACTH  UCIHOJB30BaHUA  MH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOIb30BAaHUS PA3INYHBIX ITOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHMANbHYIO (QOpPMY TpEACTaBICHUS HHPOPMALUU H
WUTIOCTPUPOBATH PelllaeMble 3a/1a4 HECIOKHBIMHU CXEMaMH, JuarpaMMaMHu, IpyruMu ¢popmamu rpaduku u
UX KOMOMHAIUSIMU;

YMEHHUE HCIIOJIb30BaTh U aHAJIU3UPOBATh B Ipoliecce y4yeOHOM M MCCIe0BATENbCKON AEATEIbHOCTH
MHGOPMALIMIO O BIHMSHUM TPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA W TpAHCIOpTa HA COCTOSHHE
OKpY’Karollel MPUPOIHOMN Cpeibl.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 33/1aBaTh BOIPOCH! (B XOA€ AMAIOra M (WJIN) TUCKYCCHH) TI0 CYIIECTBY O0CYXIaeMOW TEMBI,
(bopMyIHpPOBATH CBOM MPETIOKEHHUSI OTHOCHTEIBHO BBITIOIHEHUS MPEITIOKESHHOH 3a/1a9u;

YMEHUSI TPEJCTABIATH TMOJIYYCHHbIE pPE3yNbTaThl MO3HABATEIbHOM NEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIUI0 PE3yJIbTaTOB BBHIMOJHEHHUS XUMHUYECKOTO SKCIIEPUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHHMsSI Y4YeOHOrO COTpPYJHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM I103HAaBAaTEIbHOM U
UCCIIEIOBATENILCKON JIEATENIbHOCTH TpPHU PEUICHHH BO3HUKAIOIIUMX MpoOJieM Ha OCHOBE yuéTa O0OLIuX
MHTEPECOB U COTTIACOBAHUS MO3UIIMIA (00CYKICHMsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAHUHALIHS
COBMECTHBIX JICHCTBUI, OTIPE/IeTICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBA BHITIOJHEHHOW pabOThI U APYTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITEJIBHO  ONpPENEATh LEIU  JIEATENBHOCTH, IUIAHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JEATENbHOCTh, BBIOMpATh Hamboiee
s dexTuBHBIE CIOCOOBI pPElIeHHs] y4eOHBIX M TO3HABATEIBHBIX 33Ja4, CAMOCTOSITEIFHO COCTaBIATh MM
KOPPEKTUPOBATh MPEJIOKEHHBI AJTOPUTM JACWCTBUN IPHU BBITOJHEHUH 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HAHMH 00 M3yyaeMbIX OOBEKTAX — BELIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3ysipTaTa 3asBICHHOM LM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbIE B
YCJIOBUH 3aJJaHHI.

MHNPEAMETHBIE PE3YJbTATHBI

B cocraBe mpeaMETHBIX pe3yabTaToOB MO OCBOCHHIO O0S3aTENLHOTO COJEpXaHUS, YCTAaHOBJIEHHOTO
JaHHOM (enepanbHONl pabodel MporpaMMoM, BBIIEISAIOT: OCBOEHHBIE OOYyYaroIlMMUCS HaydHble 3HAHUS,
YMEHHS ¥ CHOCOObI JeHCcTBHi, ciennduueckue Ui NpeaMEeTHON 00JacTu «XUMUSA», BUABI ACSTEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUS, €ro MHTEpIpeTanuu, NpeoOpa3oBaHUI0 U NMPUMEHEHUIO B Pa3IUYHbBIX
y4EOHBIX ¥ HOBBIX CUTYaIUX.

K koHIiy oOy4yeHus B 8 Kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHHIA:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IOHSTHHA: aTOM, MOJIEKYJIa, XMMUUYECKUN D3JIEMEHT,

MIPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JOJsl XUMHUYECKOTO 3JIEMEHTAa B COEJMHEHUH, MOJISIPHBIM O0BEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHWS, XMMHYECKas peaklus,
KJIacCUpUKaLUg peakluil: peaklMd COEJIWHEHUS, PEeaKlUHMH pa3joKeHUs, peaklUud 3aMelieHHUs,



peaknuu oOMeHa, PK30- U DHJIOTEPMHUYECCKHE PEAKINH, TETUIOBOK d(PeKT peakiuu, sapo aToma,
ANIEKTPOHHBIN CIION aroma, aTOMHas opOuTanb, paAuyCc aromMa, XMMUYecKas CBsS3b, HOJSpHas U
HETOoJIsIpHAasl KOBAJEHTHAsl CBsI3b, UOHHAsl CBS3b, MOH, KaTHOH, aHWOH, PAcTBOp, MAccoBas JIOJIst
BelllecTBa (IIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUU U MPUMEHATH 3TU MOHATUS TPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUI;

® CIIOJIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (DOpPMYNT BEIIECTB W ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

® ONpeNeNsITh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCAUHECHUSX, CTCIIEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIUWHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY KIIACCy
coeuHEeHM o ¢opMyaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKHUX
COC/IMHECHMUSIX;

e packpbsiBaTh cMbich [lepuonnyeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHUX JJIEMEHTOB OT UX IIOJIOKEHUS B
[lepuoanueckoit cucreme, 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapakTepus3oBaTh Tabmuunyro ¢opmy Ilepuonnyeckoil cUCTEMBI XMUMHUYECKUX
AJIEMEHTOB: pa3IMuaTh MOHATUS «TJaBHas moarpynna (A-rpymnmna)» u «nodounas noarpymnna (b-
rpymma)», Majable U OOJIBIITUE MePUOJIbI, COOTHOCUTh 0003HAYCHHS, KOTOPBIC HMCIOTCS B Ta0JIHIIC
«IIepuoanueckas cucrema xumuueckux digemeHToB JI. WM. MeHnageneeBay ¢ 4YUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XHMMHYECKUX O3JEMEHTOB (COCTaB U 3apsn siapa, oliiee
YHCIIO 3JICKTPOHOB M paclpeiesieHre X MO JIEKTPOHHBIM CIIO0SIM);

e iaccu(UUUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE PEaKIUU
(Mo uKCcIy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (PeKTy);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIME XMMHUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/asi OMHMCAHUE PUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIunii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO dJeMeHTa 1o ¢GopMysie COCIMHEHHS, MAcCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIny;

® TPUMEHSTH OCHOBHBIE OINEPAIlMUd MBICIUTEIBLHON NEATeTbHOCTH — aHaju3 U CHHTE3, CpaBHEHHE,
0000111eHNEe, CUCTEMATU3AIINIO, KITACCU(UKAIINIO, BBIABICHNUE PUYHMHHO--CIIEACTBEHHBIX CBA3CH —
JUISL W3Y4YEHUs] CBOMCTB BEIIECTB W XHMHYECKUX pPEaKLUUid, €CTECTBEHHO-HAyYHbIE METOMbI
TMO3HAHMS — HAOII0JICHUE, U3MEPEHNE, MOIETTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ),

e cJenoBaTh MpaBHJIaM MOJB30BaHUS XMMHUECKON MOCYION M 1abopaTopHBIM 000OpyAOBaHUEM, a
TaKKe IpaBuiIaM oOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU IO BBITTOJHEHHIO
nabopaTOPHBIX XUMUYECKHX OMNBITOB MO TMONYYCHHIO M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(BomopoJla M KHCIOpOJAA), HPHUTOTOBJICHUIO PACTBOPOB C ONPEAENEHHOM MacCOBOM Joyeit
pacTBOPEHHOTO BEIIECTBA, IUJIAHUPOBATh M TPOBOJIUTH XWMHUUYECKHE OSKCHEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB  (JTAKMYC,
¢beHondrasenH, METUIOPAHXK U APYTHeE).

K xoHiy oOyueHust B 9 kJjiacce mpeaMETHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpPakaTh

c(hOpPMHUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUI:

® PpACKpPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX TMOHATUNA: XMMUYECKUU 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTWOH, AaHHWOH, TIPOCTO€  BEIIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIFHOCTD, CTETICHh OKHUCICHHUS, XHWMHUYECKas peakius, XUMHUYECKas CBS3b,



TerIoBoM 3¢ (eKT peakiuu, MOJb, MOJSPHBII 00BbEM, PacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTUYECKAsT JIUCCOLMALNS, pPEaKIMHM HOHHOrOo OOMEeHa, KaTalu3arop, XHUMHUYECKOe
paBHOBEcHE, OOpaTUMbIE U HEOOPATUMBIE PEAKIIUH, OKUCITUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEh, BOCCTAHOBHUTEIIb, OKHUCJICHHE W BOCCTAHOBJICHHE, AaJUIOTPOMNUs, aM(OTEPHOCTH,
XUMHYECKas CBA3b (KOBaJIGHTHAs, MOHHAS, METAJUIMYECKas ), KpUCTaTnYecKas perérka, Koppos3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMUYECKON peakluu, peaesbHO fonyctumas konuentpanus [1JIK
BEILIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUNA U NMPUMEHATHh 3TH HOHSATHS IIPU
OMMUCAHUU BEUIECTB U UX MPEBPALICHUN;

WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY IS COCTaBlieHUS (OPMYNl BEUIECTB M YPaBHCHHIA
XMMHYECKUX PEAKIIUI;

OMpEeNENATh BAJICHTHOCTh W CTENEHb OKHUCJICHHS XHUMHUYECKHX JJIEMEHTOB B COCIUHEHUSAX
pPa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMPEACHEHHOMY KJIacCy COCIUHEHUU 110
dbopMynaM, BUJI XUMHUYECKOM CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJIMYECKAs)) B HEOPraHMYECKUX
COCMHEHUSX, 3apsA] MOHA MO XUMHUYECKoW (opmyre, xapakTep Cpeldbl B BOJIHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, TUIT KPUCTAIITMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMbici Ilepuoanueckoro 3akona JI. WM. MenpaeneeBa W JE€MOHCTPUPOBATH €rO
MOHMMAHHUE: ONHUCHIBATh W XapaKTepH30BaTh TaONMMUHYIO ¢opmy I[lepnoandeckoil CcHCTEMBI
XUMHUYECKHUX D3JIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHasg MOArpymma (A-Tpymnma)» U «1mododHas
noarpynna (b-rpymma)», maneie u Oonblide MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B TEPUOAMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsll si/ipa, 00111ee YUCII0 IEKTPOHOB U pacipeielieHne Ux o
AIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JICMEHTOB U UX
COEIMHEHMH B IpeJiesax MaJIbIX EPUOI0B U INIABHBIX MOATPYIII ¢ YUETOM CTPOEHHUS X aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUYECKHE SJIEMEHThI, HECOPTaHWYECKUE BEUIECTBA, XMMHUYECKUE PEAKIIUU
(Mo ymMCIly ¥ COCTaBY yYacTBYIOIIUX B PEaKLMU BEUIECTB, O TEIUIOBOMY 3(PQeKTy, 0 N3MEHEHUIO
CTENEeHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OO0IIME M chenu(uueckue XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPKIas OMUCAHUE MPUMEPAMH MOJEKYJISPHBIX U MOHHBIX ypaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTaBJISITh YPABHEHHS DJIEKTPOJUTUUECKON AUCCOLMAIIMKM KUCTIOT, IIEJI0Ued U COJICH, MOITHBIC U
COKpalI€HHbIC YpAaBHEHHS pPEaKIMii MOHHOTO OOMEHa, ypaBHEHHUS PEaKIUid, MOATBEPKIAOIINX
CYILIECTBOBAHUE '€HETUYECKON CBSI3M MEXIY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInit;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHMS, BOBMOXHOCTH MPOTEKaHUS
XUMHUYECKUX MPEBPAILCHUM B pa3IMUHbIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO OO
XUMHYECKOTO JJIeMEHTa Mo (opMmyrne COeAMHEHHs, MacCOBYIO [ONII0 BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI TTO YPABHEHHUIO XUMHUYECKON pEaKIlnu;

cOONIOAaTh TMpaBUiia MOJB30BAHUS XUMHUYECKOW MOCYM0W U J1abopaTopHBIM 00OpyAOBaHUEM, a
TaKKe TpaBWJIa OOpAIICHUs] C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMH IO BBITTOJTHEHHUIO
nabOpaTOPHBIX XUMUYECKHX OMNBITOB MO TMOTYYCHHIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

MPOBOJUTh  PEAKIIMH, TOATBEPKIAIOMINE KAYECTBEHHBI COCTaB  Pa3IMYHBIX  BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJOpUA-, OpoMUA-, MOIuA-, KapOoHaT-, docdar-, CHUIHKAT-,
cynbdart-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHUS M HOHBI U3yYE€HHBIX METAJIOB, TPUCYTCTBYIOIIHE
B BOJIHBIX PAaCTBOpaxX HEOPTaHUYECKHUX BEIIECTB;



IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAU3 U CHUHTE3, CPAaBHEHHUE,
0000111eHNe, CUCTEMATU3alUI0, BBIABICHUE NPUUMHHO-CICACTBEHHBIX CBA3€H — U1 H3ydeHUs
CBOWCTB BEUIECTB M XHWMHYECKUX pEAKLUUH, €CTECTBEHHO-HAyYHbIE€ METOJbl IIO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaeKkTpoHHbIe (HU(POBHIE)
KoHnTpoJbHbIE IpakTuyeckue
n/n NporpamMmMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
X — o
1.1 ecifziosﬂzziza; 12 ;Ilf;;f{ecxoﬁ 5 2 bubmmorexa [JOK
' p https://m.edso00.ru/7f41837c
NIESITENILHOCTH YeJ0BeKa
bu6mmoreka [IOK
1.2 B 15 1
CIUCCTBA M XHMHHICCIHE peakiin https://m.edso00.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHeiiliye npeacTaBUTE I HEOPraHMYECKHUX BelIECTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuorexa [JOK
' OKCHIaxX https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax u 8 1 bubnnorexa [JOK
' COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIacChl 11 1 1 bubnuoteka [JOK
' HEOPTaHMYECKUX COCTUHEHUIA https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MengesneeBa. Ctpoenue aroMoB. XuUMHUYeCKasi
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Iepuoanueckuii 3aKOH U
31 [Iepnonnueckas cucrema
' XUMHUYECKHX dj1emMeHToB /I, 1.

Menaene-eBa. CtpoeHne aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c
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XUMHYECKasd CBA3b.

bubnmoreka [JOK
3.2 OrieaTenbHo- 8 https://m.edsi.ru/7f418370
BOCCTAHOBUTEIBHBIE PEAKIIUU
Uroro no pazneny 15 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
9 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrponsupie  Tpaxrusecie (uudposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
pecypcsl
Pa3nes 1. BemecTBo U XuMHuyeckme peakuun
[ToBTOpEeHME U yriayOneHue 3HaHUH bubnnoreka [JOK
11 5
OCHOBHBIX Pa3JIelioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
peakiuii https://m.edso00.ru/7f41a636
DNEeKTPONUTHYECKAs JUCCOLIUALIMS. bubnunoreka [JOK
1.3 8
XUMUYECKUE PEaKIIUH B paCTBOPax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazpnen 2. HemeTa/uibl M X COeIMHEHUS
21 OO6mrast xapakTepruCTUKa XUMUYECKHIX 4 bubmuotexa [JOK
anemeHTOB VIIA-rpynmel. ["amoreHst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMHUIECKIX
2.2 SHGHNIIGHTOE VIA?rpynnLI. Cepau eé 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
COEIMHEHMS
2.3 OO01mmas xapakTepuCTHKa XUMUIECKUX 7 bubnmoreka [JOK
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anemMeHToB VA-Tpynmsl. A3ot, pocdop u ux https://m.edso0.ru/7f41a636
COEIMHEHNS
\a 066111:;1 xap?f;zpncmxa X;/I,MI/I:CCKI/IX . . , BuGmorexa LOK
. DJIEMEHTOB -IpyIIbl. YTIiIepos u
. by poa https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHUS
Wroro mo pazneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
bubmuoreka [JOK
3.1 00 5 4
HIHE CBOHCTBA METaILIon https://m.edso00.ru/7f41a636
bu6 OK
3.2 Baxkuelme MeTaibl 1 UX COSTUHEHUS 16 1 2 h:tIpSJ,I:I;I/(r)T:.GeI;aSCIJ_EJ.ru 17§413636
Wroro mo paszneny 20
Pa3znen 4. Xumus u okpyxamomasi cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HH YeJI0BEKA 3 bubmorexa [JOK
' - P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edso00.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
IMOYPOYHOE IINIAHUPOBAHUE
8 KJIACC
N KoumnuectBo yacos Jara DJIeKTpOHHbIe NG poBbIE
o T
Tema ypoxa Kontponbnbsie IIpakTnyeckue o0pasoBaTejibHbIe
n/n Bceero H3YYeHH S
padoTbI padoThbI pecypchl
1 [Ipeamer xumun. Poias XuMuM B )XKU3HU 1 but6mmoreka [IOK
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yeJioBeKa. Tena 1 BellecTsa

https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK

2 IToHsTHE 0O METOMAX MO3HAHUS B XUMHUH https://m.edsoo.ru/ffod227e
[Ipaktrueckas pabora Ne 1 «IIpaBuiia paboThI
3 B ia6opaTopHH111 PUEMBI 06p2I1)H_[eHI/ISIIz: bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM)
Yucrtele BemecTBa u cMecu. CrocoObl bubnunorexa LIOK
4 y
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTrueckas padora Ne 2 «Pa3nencHue
5 cafeceﬁ (Ha npnrl)vlepe OYHMCTKH n(f:sapeHHoﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJICKYJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) Bbu6moteka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cnoxHBIE BEllecTBa bubmoreia LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE bubmoreia LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIECTB.
10 Xumunueckas popMmyia. BaneHTI;IOCTL aTOMOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMECHTOB
11 OTHoOcUTeNbHAs aTOMHAs Macca. bubmuoreka [{OK
OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTA B bubmuoreka [{OK
COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuecTtBo BemectBa. Moins. MossipHas bu6muoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 Ddu3nyecKrue U XUMHUYECKUE SIBICHMS. bubnunoreka LIOK

XuMu4ecKas peakius

https://m.edsoo.ru/ff0d37fa
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15 [Ipu3Haky U ycioBus NPOTEKAHUS bu6muotexa [JOK
XUMHYECKUX PeaKIni https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MaCChl BEILIECTB. bubnmoreka [IOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus koinmuecTBa, MacChl BEIISCTBA 110 bubnunorexa LIOK
YpaBHCHHSM XHUMHUYECKHX PCAKI[HiA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMHYSCKUX PEaKIui
18 (coe):[HH(EHMﬂupamomeHm 3a1\I/1)eLueLllm;1 bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMmeHa)
M. B. JloMoHOCOB — y4E&HBIN-
19 SHIUKJIONEIUCT. O6O6YIIIIIGHI/I€ u bubnroreia LIOK
B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIMs 3HaHUH
20 KonTponbnas padora Nel mo Teme «BeriectBa bubnnorexa [JOK
U XUMHYECKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayxa.
21 Knciz);on — DJIEMEHT U TIPOCTOE Beily:CTBo. bubamorexa LOK
https://m.edsoo.ru/ff0d448e
O30H
dusndyeckre U XMMUUECKIE CBOMCTBA
22 KHCIIOpO/ia (peaKI[uu OKUCIICHUS, TOPCHHE). bubnuorexa LIOK
’ https://m.edso0.ru/ff0d4614
TTonsarue 00 oxcumgax
CrocoObI MOTy4YeHUsT KUCIIOPO/ia B
23 nmaboparopuun qupOMI)IIHJ'IerH(?CTI/I. Bubmmorexa HOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
Tennopoit 3 PeKT XUMHUISCKOM peaKIInu,
24 MTOHSTHE O T(i)l()bMOXI/IMI/I‘{eCKOM y;)aBH:HI/II/I bubmrorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U DHJOTEPMUUECKHUX PEAKITHIX
TommuBo (HedTh, yroias 1 MeTaH).
25 3arp;13He1§Heq};o3nyy§<a CHoCOOBI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MpeI0TBpALICHUS
26 [Tpaktuueckas padora Ne 3 mo Teme bubnuorexa [JOK

«[lony4yenue u coOupanue KMUCI0poaa,

https://m.edsoo.ru/ff0d4ae2
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M3yYEHHUE ETO CBOMCTB)»

97 Bonopoa — sneMeHT u mpocToe BEIIECTBO. bu6nmoreka [IOK
Haxosaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nuecKkrue U XMMHUUECKHE CBOMCTBA bubnunoreka LIOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KMCIOTAX U COIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI 1oTy4eHust BOAOPO/Ia B bu6nmorexa [IOK
aabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 1o Teme
31 <<§onyquHe u I:O6I/IpaHI/IC BOJIOpO/A buomorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTBY
. .. bubnuorexa [{OK
32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
Brrunciienus 00bEMa, KOJIMUECTBa BEIIECTBA
33 ra3a 1o ero U3BeCTHOMY KOJIHUYECTBY B bubmoreia LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BbEMY
Brruucnenus 00bEMOB ra30B 110 ypaBHEHHIO
34 peaklMi Ha OCHOBE 3aKOHA O6T>éZ/III){LIX bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsATHE 00 HHIUKATOpAX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. HackleHHbIE U
37 HCIfaCBIH_IepHHBIe IF))aCTBopLL MaIcHCOBaH JIOJIST bubmrorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[Ipaktruaeckas padbota Ne 5 mo reme o BuGnmorexa LIOK
38 «IIpuroroBiieHne pacTBOPOB C ONPEAEIEHHON

MacCOBOH J0JIEN pACTBOPEHHOIO BEILIECTBA»

https://m.edsoo.ru/ff0d5eba
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39 KonTtponsHas padora Ne2 o reme bu6muotexa [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bu6nmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n N
40 erommix, ocnoms n avorepin biorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Ki1accudukanms, bubnunorexa LIOK
42
HOMECHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue n xXuMu4YeCKre CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kiaccudukanms, bu6nmorexa LIOK
44
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonmydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT brbmmorexa LIOK
7 https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa, COCOObI bubnuoreka [{OK
46 .
MOJIyYCHHUS, XHMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 33724 10 TeMe bubnnorexa [JOK
«OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
I'eneTnyeckas cBsI3b MEXIy Kiaccamu bu6muoreka [JOK
48 .
HEOPTaHMYECKUX COSAMHEHUN https://m.edso0.ru/00ad9a50
but6mmorexa [IOK
49 0606 i
ODTIEHHIE 1 CHCTEMATHSAHA SHAHMH https://m.edsoo.ru/00ad9ch?2
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE bubmuoreka [IOK
KJIACChl HEOPTAHUYECKUX COSAMHEHUIA" https://m.edsoo.ru/00ad9ela
[TepBbIe TOMBITKA KIIACCH(PUKAITAN BuGnmorexa LIOK
o1 XUMUYECKUX 1eMeHTOB. [IoHsATHE 0 rpynmax

CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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ITepuonnueckuit 3axoH u Ilepuoanueckas

52 cucremMa XuMu4yeckux aemeHToB /1. U. Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
MeHneneeBa
53 [Tepuoapl, rpynmsl, MOATPYMIIIbI bubamorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [IOK
H3ororbr https://m.edsoo.ru/00ada342
CtpoeHue JICKTPOHHBIX 000JI0YEK aTOMOB
55 3JIepMeHTOB HepHIz)I[H‘IeCKOfI cuctemsl J{. U. brbmmorexa LIOK
https://m.edsoo.ru/00ada6bc
MeHneneeBa
XapakTeprucTHKa XUMHYECKOT0 3JIEMEHTA 110
56 eropnonolziceHmo B [lepuoanueckoii cucreme buomiorexa LIOK
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguueckoro 3akoHa s
57 pa3BUTHS Hayrl)q/l If npaktuku. J1. W. " bubmroreia LIOK
L https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HBIN, IEArOT U TPaXkIaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka IIOK
59 HoHast Ximireckas cosish https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHast XMMHUYECKasi CBA3b bubmoreia LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMUYeCcKas CBsI3b bubmrorexa LIOK
https://m.edsoo.ru/00adaab9
but6mmorexa [IOK
62 (TereHb ORHCIICHIS https://m.edsoo.ru/00adae28
63 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU bubmoreia LIOK
https://m.edsoo.ru/00adb076
bubnunoreka LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN

https://m.edso0.ru/00adb076
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65 KonTtponbnas padora Ne4 o reme «CtpoeHue 1 1 bu6muotexa [JOK
aToMa. XMMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O0001ICHHE 1 1 bubmuorexa [IOK
CHCTeMaTH3allUsl 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mieHne 1 1 Bu6muotexa [JOK
CHCTeMaTH3allUsl 3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBublit ypok. O0o0meHne u 1 Bbu6mmoteka [JOK
CHCTEMaTH3allus 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KUIACC
No KouunyecTBo 4yacoB Jlara JJleKTpOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabnubie IIpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3y4YeHUs
padoThI padoThI pecypcbl
ITepuonnueckuii 3akoH. [lepronnueckas
1 CI/I(I:FeMﬂa XUMHUYECKHUX BJIeMIe)HT(I)[B . . 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘IGCKII:/)IX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmmoreia LIOK
https://m.edsoo.ru/00adb6b6
NIEPUOJIOB
3 Knaccugukaius 1 HoMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunasl xuMuueckoil CBSI3U U THIIBI 1 bubmuorexa [JOK
KPUCTANTUYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme
5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca
Knaccudukanmst XuMUIecKuX peakifi 1mo bubnmuorexa [JOK
6 1
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
7 [IoHATHE O CKOPOCTH XMMHUYECKON PEAKIUU. 1 bubnuoreka [IOK
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IlousiTE 0 TOMOT'€HHEBIX U I' CTCPOIrCHHBIX
peaKIusIx

[ToHsATHE O XUMHYECKOM PABHOBECHH.
®DakTOopkI, BIUSIONIAE HA CKOPOCTh

https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK

8 XMUMHUYECKOW PEaKIMU U TOJI0KECHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
9 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK
peakinuu https://m.edsoo.ru/00adcade
10 Teopus 3JeKTPOIUTHUECKOHN TUCCOLMALINN. bubnnorexa [HOK
CuiibHbIC U clTa0bIe 3JICKTPOJIUTHI https://m.edso0.ru/00adcd68
11 HoHHbIE ypaBHEHHS peakuui Bubmiorexa LIOK
https://m.edsoo.ru/00add448
XUMUYECKUE CBOWCTBA KUCIOT U OCHOBAHUI
12 B CBETE IpeACTaBICHUHN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON TUCCOLIUAITUT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 npeCTaBIeHUN 00 IIEKTPOTUTHUECKON bubmorexa IOK
https://m.edsoo.ru/00add8h2
JUCCOLIUAIIUU
14 [TonsiTue o ruaponaU3e cosen bubmmoreia LIOK
https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN bubmorexa HOK
https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1. «Pemenue bubnuoreka [IOK
16
AKCIIEPUMEHTATBHBIX 32124 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
17 <<9J1611:()TpOHI/ITI/E—IeCKa$I JTUCCOIIHAIINS. bubmorexa [JOK
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubnmnoreka [JOK
XUMHYECKUE CBOMCTBA Ha MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK
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XUMUYECKHE CBOUCTBA, ITOIy4YEHUE,
IIPUMEHEHHE

[TpakTrueckas padora Ne 2 o Teme

https://m.edso0.ru/00ade104

bu6mmoreka [IOK

20 «ITonmyyeHue COATHON KUCIOTEI, H3yUYEeHUE
. yzl I https://m.edsoo.ru/00ade348
e€ CBOMCTB»
B e e e
21 peaxunii, com o s pearcrton s BnGmmorexa L1OK
DEAKINL, A P A https://m.edsoo.ru/00ade488
M30BITKE
OO6m1as xapakTepucTuka 3J1eMeHToB VIA- bubnuorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AumoTpo € MO a CEepHl.
S A Baamorera LIOK
! P UH https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CephI
24 CepoBoaopoi, ctpoenue, Gpu3nuecKue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl ceprl. CepHas KHCIIOTa,
25 (1)1/131451301(1/12 U XI/II\I/I)I/I‘IGCKI/IG CBOICTBa bubmorexa IOK
’ https://m.edsoo.ru/00adea28
MpPUMEHEHUE
XUMUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IIPOMBIIIJIEHHOTO CII0C00a MOJIy4eHUs bubnnoreka [JOK
CEpHOM KUCIOTHI. XUMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarollel Cpeibl COeTMHEHUSMU CEPhI
97 Brramcinenre MacCoBOM JOIH BRIXOIa bu6mmorekxa [IOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01as XxapaKTepUCTHUKA IeMEHTOB VA-
28 r Iﬁnm Ap30T pacn OCTpPaHCHHUE B IIPUPOJIC Bubmmorexa LIOK
Py ' - pactipoctp . pHpOzE, https://m.edsoo.ru/00adeeab
bu3HYecCKre M XUMUIECKHE CBOHCTRA
AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUE bu6mmoreka [JOK
29 .
CBOMCTBA, MMOJyYCHUE U TIPUMECHCHUE https://m.edsoo.ru/00adf004
30 [TpakTrueckas padota Ne 3 o Teme bubnmuorexa [JOK

«[lonyyeHne aMMuaka, U3y4eHUe ero

https://m.edso0.ru/00adf180
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CBOUCTBY»

A3oTHas KucioTa, e€ husndeckue u

bu6mmoreka [IOK

31 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS
32 B KaUECTBE MMUHEPAJIbHBIX Y100pEHUI. bubmumoreka [IOK
XUMHYECKOE 3arpsA3HEHUE OKPYKAFOIIEi https://m.edsoo.ru/00adf518
Cpellbl COeTMHEHUSAMHU a30Ta
®ochop. Okeun pocdopa (V) u pochopnas
33 KI/ICJI(i())TI; (1)I/I3I/I‘II[G((1:)KI/I(61) I/Ipxn(Myzqech)(He(b ’ Bubmiorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYCHUE
Hcnonb3oBanue hocdaToB B KauecTBE
34 MUHEPATIBHBIX yaq())6p(£Hm71. 3arpsi3HeHue Bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
PUPOTHOH cpenbl pocharamu
35 Yraepon, paclipoCcTpaHEHHE B IIPUPOJIE, bubnnoreka [JOK
bu3nUecKre ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OxkcuJipl yraepoaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOMCTBA. DKOJOTHYSCKHE bu6nmoreka [JOK
npoOJIEMBI, CBSI3aHHBIC C OKCUIOM YTJIepoJia https://m.edsoo.ru/00adfebe
(V)
37 VYroabHas KUcCioTa v €€ Coau Brbmiorexa LIOK
https://m.edso0.ru/00ae006¢
[Ipaxtuueckas padota Ne 4 o Teme
38 "l'lljonyquHe yFJP;eKHCHOFO rasa. bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBenHast peakuus Ha KapOOHaT-HOH"
39 [TepBoHauaNbHBIE MOHATHS 00 OPraHUYECKUX bubnmoreka [JOK
BEIIECTBaX KaK O COCTUHEHHIX yriiepoia https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coennuenus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenne BuGnorexa LIOK
41 AKCTIEPUMEHTAIBHBIX 3314 110 TEME

«Bakuenme HeMETaAJUIBI U UX COEIUHEHUS)

https://m.edso0.ru/00ae0bf?2
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KonTtponsHast padora Ne3 o reme

bubmuorexa [JOK

42 «BaskHEHIIIHEe HEMETAJIBI H UX COCIMHEHMUSDY https://m.edso0.ru/00ae0el8
OO0mias XxapakTepuCcTUKa XUMHYECKUX
43 3JIEMEHTOB — METAJNIOB. MeTannmdyeckas bu6mmoreka [IOK
CBSI3b M METAITMYECKAsT KPUCTAIITUYCCKAST https://m.edsoo.ru/00ae103e
peméTka. PU3HYECKUE CBOMCTBA METAJLIOB
XUMHUYECKUE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMUYCCKUN PsJl HAPSKCHHMA bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIOB
OO61mue criocoObl TOTYyYSHUST METAJLIOB.
CniaBel. Beruncnenus no ypaBHEHUsAM bubnuoreka [IOK
45 .
XUMHYECKMX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COACPKUT NTPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB Bubmiorexa LIOK
https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
41 [lenorrie MeTanbt https://m.edsoo.ru/00ae14b2
48 OKcUJIBI ¥ THAPOKCHIBI HATPUS U Kalus bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIBLUN U bubnnoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeTMHEHNS KaJIbIN bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTr3aIusa 3HaHUH
o N bu6mmorekxa [IOK
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs httos://m.eds00.ru/00ae1886
53 [IpaxkTuueckas padora Ne 6 o reme bubnuoreka [IOK
"K€cTKoCcTh BOIBI U METOABI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
54 J— bubnmoreka [JOK

https://m.edso0.ru/00aelc64
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55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka [HOK
> Keneso https://m.edsg).ru/Oanld%
57 Oxcuppl, rupoxcubl U conu xenesa (1) u bubmumoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011eHre U cUcTeMaTHU3alus 3HAaHUN
o | oo e e
«BaxHeiime MeTauibl U UX COeTUHEHUS» https://m.eds00.1u/00ae3ded
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
o | Tt oo s o
Berruncrienus MaccoBoi 10714 BBIXOJa hitps://m.eds00.11/00ae1 750
HPOAYKTa PeaKkuu
61 O00011IeHNE U CUCTEMATU3AIMS 3HAHUM
62 KonTtponbHnas pabora Ne4 o Teme
«Baxnelmme MeTajuIbl U X COCAUHEHUS»
63 BemecrBa 1 maTepuansl B IOBCEIHEBHOU bu6mmoreka [IOK
YKU3HH YeIIOBEeKa https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHNE OKpY Karolen bubnnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MHUH B pELIEHUH DKOJIOTUYECKHUX bubmuoreka [IOK
npoOieM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001IeHNE U bubnuoreka [IOK
cUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE U bubnnorexka [JOK
CHCTeMaTH3aIusl 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O600111eHuE 1 bubnuoreka [IOK

cUCTeMaTH3alus 3HaHuH

https://m.edso0.ru/00ad9ch?2
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IUI1 YYEHUKA

O.C. T'abpuensn, N.I'. Octpoymos., C.A. Cnagkos. Xumus. 8 kinacc. M :Ilpocsemenue, 2023 .

O.C. T'abpuensn, N.I'. Octpoymos., C.A. Cnagkos. Xumus. 9 knacc. M :Ilpocsemenue, 2023 .

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL
Peanmuzanus tpedoBanmii @I'OC ocHOBHOrO 00111€TO 00pa3zoBanus. MeToauueckoe-mocooune-ms-

yuuress.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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