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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Aa€T NpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHUsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCA CPEACTBAMU Y4€OHOTO
MpEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccamM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEPkKaHHUS, PEKOMEHIYEMYIO
MOCIICIOBATENPHOCTh ~ M3YUYECHUS XHUMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTE  O0yYalolUXCs, OINpeAeNsieT BO3MOXXHOCTU MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW HAa YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-NIO3HABATENbHON JE€ATEIbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWE XHMHUH CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIE XUMHEH NPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEHIECTB B MPUPOJE, O IMyTAX PEHICHUsS TriI00aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111 U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIhCKAUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl HAay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlaHHbIE HampaBjieHUs B OOYYEHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl ~ Yy4eOHOTrO  TpeaAMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpEAETEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona Kk €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHATHHA 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHH 0 XUMHUYECKOM
peaknuu. OO6e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI IO TPHHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpencTaBleHUNW 00 JICKTPOJUTUYECKON JHUCCOIMAIUA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
MEeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICUYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKalomuid MUpy,
«buomnorus. 5—7 knacce» u «PuU3nKa. 7 Kiaace.

[Ipy wu3ydyeHUM XUMHUHM TPOUCXOJAUT (POpMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpuOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHHU BEIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE 1IN, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOUIMUCS
OMbITa Pa3HOOOPa3HON MAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpPA, WUCIONB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YHYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >KU3HH U
TPYJOBOM ESATEIbHOCTH;

— (QopmupoBaHue y o0Oydarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1€J1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHONU CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(duiis W HANpaBJICHHOCTU AAJIbHEUILIEro
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena um BemjecTtBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTogax MO3HAHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHnst cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aeMeHTOB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcCUTENbHAs MOJIEKYJIsIpHAs mMacca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUN.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COSTUHEHNS, Pa3I0KCHHUS, 3aMEIICHUS, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adbopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3MYecKuX CBOWCTB O0pa3loB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHHE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOIIOACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) mpu HarpeBanuu, B3auMoJIecTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBaHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, NpoBeeHne OYUCTKU MOBApEHHOU
coid, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BEUIeCTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3eMeHT UM mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3WYECKHEe U XUMUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kwucnopona. CrocoObI



MOJIYYCHHUST KUCTopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopot
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUYECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHJAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCUJICHHE MAPHUKOBOT0 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelilieHHble W HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponb pactBOpoB B mpupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [lomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHmii. PU3NMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Panx axktuBHoctn MmeraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPECICHUE COAECPKAHUSI KACIOPOAA B BO3AyXE, MOJIyUYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, pAaCIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEpUaoB), HaOIIOAeHNE O0Opa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOECHHOCTEM pacTBOPEHUS! BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieqoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KIIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
uzydeHue B3zaumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas W AJUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. llepruoabl
u rTpynmbl. DOU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cuctemsl . WM. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJHyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiiuu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanuss MEXIpeIMETHBIX CBS3eH NPU HM3YyYSHUH XUMHH B 8 Kiacce
OCYILIECTBIIIETCS 4epe3 UCIOIb30BaHUE KaK OONIMX €CTECTBEHHO--HAYYHBIX
TIOHSTHH, TaK W TIOHATUHU, SBJISIONIMXCS CUCTEMHBIMU IS OTICIBHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1Ire ecTeCTBEHHO--HAYYHbIC MTOHATHUS: HAY4HbIH (akT, runoresa, Teopus,
3aKOH, aHaJM3, CHHTE3, KiIacCUPUKAUsI, MEPUOINIHOCTh, HaOIIOICHUE,
9KCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPEHHUE, MOJICITh, SIBJICHHC.

dusuka: Marepus, aTtoM, O3JEKTPOH, INPOTOH, HEHUTPOH, WOH, HYKJIH],
U30TOINbI, PaIMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUYCCKHUI 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (PU3MUYCCKUC BEITMYUHBI, CAMHUIIBI
U3MEpEHHsI, KOCMOC, TJIaHEThI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

[eorpadus: armochepa, ruapochepa, MUHEpAIbl, TOPHBIC MOPOIHI,
TI0JIC3HBIC KCKOTIAeMBbIE, TOTLTUBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIETo
o0Opa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOM JEATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOllecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HacCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAyKh B >KM3HU
COBPEMEHHOr0 OO0IIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUOAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESATEIbHOCTU MpPU
BBIMIOJJHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJ]a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIM B IIpOLIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IMIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKNE IPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, MpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSACHEHHS HAO0JII0Ja€MbIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYHMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa3oBaHUIO, IMPOEKTHOM U HUCCIEI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHHUs B
JIaTbHEUIIEM;

4) popMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBUAYAIBHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHANBHOMN CpEIE;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
$u3NYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, JJIs ITOBBIIECHHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbhl, OCO3HAaHHS TJO00AIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUA

ba3oBble jJornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBIC] XMMHUYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
NPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMH XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
YCTaHABJINBATh MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHWS,
CTPOUTD JIOTUUECKHE PacCyX IAeHUsl (MHIYKTUBHbBIC, JEAYKTHUBHBIEC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSTH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HaK (CMMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEeaKIUU — NPU PEHICHUH Y4eOHO-II03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIETBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3U U
IMPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JUTEpaTypa XWMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OLEHUBATH IMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBl W 3alpOChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpPOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOPMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh MW aHAJM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
CpEIBl.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie Juajiora W (WIM) IUCKYCCHUHU) TIO
cymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHsSI ~ TPEICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTAILHUIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIIbITa,
1abopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJbHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBIATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJTYYEHHOIO pE3yJibTaTa 3asBICHHOHN II€JM, yMEHHE
UCIOJIb30BaTh ¥ aHATM3UPOBATh KOHTEKCTHI, MTpejlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOI'O JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW oOnactu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yueHus B 8 kjiacce rpeMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCSl YMEHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi IOl XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi PEaKius, KiacCu(PuKanus peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, PpPEaKIUU 3aMEIICHUs, peaKIuu
o0MeHa, IK30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEII0BOM 3(PDEKT peakinH,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTaNb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHWOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEMIECTB U UX MTPEBPAILCHU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e OIpENEeNsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbica Ilepuognueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHMUS MAcChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOraapo;

e OIKCBHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIn4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa XuMmMudeckux a3jemeHtoB J[. H.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(pUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaAKIUU
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MPUMEHSITh OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€M — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOM U
7ab0paTOpHBIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYCHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  OSKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSl YMEHHUI:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYEcKasi), KpUCTAIUIMYECKasl pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JOIyCTHUMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHMUYECKUX TMOHATHH U
IIPUMEHSATH ITU MOHATHS [P ONIMCAHUU BELIECTB U UX MPEBPALCHUN;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEILECTB U YPABHECHUN XUMHUYECKUX PEAKIINA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmysie, XapakTep Cpenabl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTALIMYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U  XapaKTEPHU30BaTh
tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», mansle u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
AIIEMEHTOB (COCTaB M 3apsii sAapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX 10 D3JEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipesesax MajlblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOLUUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKHX HJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME WU CHCHNUPUICCKHE XUMHUIECCKUE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWJia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBUjia OOpallleHUus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYECHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TMOATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cwiIMkar-, cyiabhar-, THIPOKCU]-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUd MBICTUTEIBHON JI€ATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEUIIECTB U
XUMUYECKAX pEaKluid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHEe, MOJCIMPOBAaHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



KPUTEPUU U HOPMbI OIIEHUBAHUA
OBYYAIOIIUXCA ITO ®I'0OC 000

HopMbI olleHMBaHHUSA YU4eOHOTI0 nmpeaMera « XuMHSD)

[Ipu omeHke y4eOHBIX ITOCTIDKCHHM YYAIUXCS NPUMEHSETCS KpUTepHUabHas
CHCTEeMa OIICHUBAHHMS 110 MATHOAUIFHOM IIKaje (OTMETKA «1» He CTaBUTCSA):

KpuTepun oleHKH YCTHOTO OTBETA.

OTtmeTka «5» cTaBUTCS, €CIIU:

[} OTBET MOJIHBIM U NTPABWIbHBIM HA OCHOBAHUY U3yYECHHBIX TEOPUH;

] Marepuana H3J0KEH B JOTMYECKOW MOCIEI0BATEILHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

] OTBET CaMOCTOSITCIIbHBIN.

OTMeTKa «4)» CTaBUTCH, €CIIH;

] OTBET MOJHBIA U NPaBWIbHBINA HA CHOBAHUM U3YUECHHBIX TEOPUH;

] mMaTepuall M3JIO)KEH B OINPENEIICHHON JIOTUYECKOW MOCIEI0BATEIBLHOCTH, TIPU
ATOM JIONYIIEHBI JBE-TPU HECYIIECTBEHHBIE OIIMOKHU, WCIpaBIEHHBIC IO
TpeOOBAHUIO YUUTEIIS.

OTMeTKa «3» CTaBUTCS, €CIIU:

|| OTBET MOJIHBIN, HO MIPH 3TOM JIONyIIIEHA CYIIEeCTBEHHAs OINOKa;

] MJIM OTBET HEIMOJIHBIM, HECBSA3HBIM.

OTMeTKAa «2)» CTaBUTCH, €CIIH:

] mpu oTBeTe OOHAPYKEHO HETOHMMAHHWE YYaIIUMCS COJCpXKaHUS ydeOHOTO
Marepuana;

] WM JOMYIIEHBI CYIIECTBEHHBIE OIIMOKH, KOTOpPHIC YYAIIMICS HE MOXKET
HCTIPABUTH IIPU HABOAAIIMX BOMPOCAX YUUTEIIS;

] im60 TIpu OTCYTCTBUU OTBETA.

OuneHKa KCNePUMEHTATbHBIX YMEHUH.

OneHka cTaBUTCS HA OCHOBAHUU HAOIIOJCHUS 32 YUAIIUMHUCS B XO/I€ BHITOTHEHUS
NPAKTHYECKON pabOThl U MHUCbMEHHOTO OTYETa 3a padoTy.

OTtmeTka «5» cTaBUTCS, €CIIU:

] pabGoTa BBIMOJHEHA TOJHOCTHIO M 0€3 OIHUOOK, CJeNIaHbl MNPaBUILHBIC
HAOJIOICHUS U BBIBO/IBI;

] SKCIEpPUMEHT OCYIIECTBIEH MO IUJIaHy C Y4YeToM TpeOOBaHUM TEXHUKHU
0€30MacHOCTH U TIPaBUJI pabOTHI C BEIIECTBAMHU U 000PYI0BaHHEM;



'] mpOSIBIEHBI OPTaHU3AI[MOHHO - TPYAOBBIE YMEHHUSI, MOAECPKUBAIOTCS YUCTOTA U
HOPSAZOK HAa pabodyeM MecTe, SKOHOMHO UCIOIb3YIOTCS PEaKTHUBBI.

OtMmeTka «4» CTaBUTCS, €CIH:

| paboTa BBINOJHEHA PABUIIBHO, ClI€TaHbl PABUIbHbIC HAOIIOACHHS U BBIBOBI,
HO IIPH 3TOM 3KCIIEPUMEHT IPOBENIEH HE MOJIHOCTHIO;

] wIM JOmMyIIeHbl HECYIIECTBEHHbIE OIIMOKM B padOTe C BEUIECTBAMH U
000pyI0BaHUEM.

Ot1meTtka «3» cTaBUTCS, €CIIU:

| paboTa BBINIOJIHEHA IPABUIILHO HE MEHEE, YEM HAIIOJIOBUHY,

| uam OMyIIeHa CyIIECTBEHHAs OLIMOKa B X0/1€ dKCIIEPUMEHTA, B OOBSCHEHUH, B
oopmiieHnH paboThl, B COOJIIOICHUU MPABUII TEXHUKH O€30MacCHOCTH IpH paboTe
C BelecTBaMU M OOOpYyJOBaHHWEM, KOTOpas HCHPABISETCS MO TPeOOBAaHUIO

YUUTEIIS.
OTMmeTKa «2) CTaBUTCS, €CIIN:
] IOomyuIeHbI nBe (um Oonee) CyIIECTBEHHBIE OIMMOKKM B XOJ€

IKCMEPUMEHTA, B OOBSICHEHUHU, B OQOpMIECHUU PaOOTHI, B COOIOJCHUN MPABHII
TEXHUKH O€30MaCHOCTH, KOTOpBIE YYAIIUHCS HE MOMKET HCIPABUTh Jaxe IO
TpeOOBAHUIO YUUTEIIA,

] paboTa He BBINOJIHEHA, Y YYaIerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUS.

OueHka yMeHHH peliaTh pacyeTHbIe 3a1a4H.

OTmeTKa «5» CTaBUTCS, €CIU B JIOTMUYECKOM PACCYKJICHUH M PEIICHUU HET
OIIMOOK, 3aj1a4a pelieHa parMoHaIbHBIM CIIOCOO0M;

OTmeTrka «4» CTaBUTCSA, €CIU B JIOTMUYECKOM PACCYKJICHUU M PEIICHUU HET
CYIIIECTBEHHBIX OIIMOOK, HO 3ajlada peIIeHa HEeparMOHAIBHBIM CIIOCOOOM, WA
JOMYIIEHO He 0ojiee ABYX HECYIIECTBEHHBIX OIMHUOOK.

OT1meTKa «3» CTaBUTCS, €CJIM B JIOTUYECKOM PACCYXKJICHHH HET CYIIECTBEHHBIX
omuOO0K, HO TOMYIIEHA CYIIECTBEeHHAs OIMMOKAa B MATEMATHUECKUX PacueTax.
OTMeTKa «2)» CTaBUTCS, €CIIM UMEIOTCS CYIIECTBEHHBIC OIIMOKH B JIOTUYECKOM
paccyXJ€HUU U B PEUIEHUH; OTCYTCTBYET OTBET Ha 3aJJaHUE.

OuneHkKa NUChbMEHHbIX KOHTPOJILHBIX PadoT.

Ormerka «5» CTaBUTCA, €CIAM: OTBET IIOJHBIM M IPABWIbHBIM, BO3MOXKHA
HECYILIECTBEHHAs OLIMOKa.
OtMeTKa «4» CTaBUTCA, €CIU: OTBET HEMOJHBIA WU JIOMYIIEHO HE 0ojee IByX
HECYUIECTBEHHBIX OIIMOOK.



OtmeTtka «3» craBUTCS, eciu: paboTa BBINOJIHEHA HE MEHEe YeM HaIOJIOBHUHY,
JIOTIyIII€HA OJIHA CYLIECTBEHHAs OUINOKA U MTPHU 3TOM JIBE-TPU HECYIIECTBEHHBIE.

OTMeTKa «2» CTaBUTCS, €CJIM: pab0OTa BHIIIOJHEHA MEHbIIIE, YEM HANIOJOBUHY WJIU
COJIEP’KUT HECKOJIBKO CYLIECTBEHHBIX OLIMOOK, JINOO paboTa HE BHIIIOJHEHA.

[Ipn oreHKe BBIMOJHEHUS NUCHBMEHHOW KOHTPOJBHOM paboThl HEO0OXO0IUMO
YYUTHIBATH TPEOOBAHUS €TUHOTO OPPOorpaduuecKoro peknuma.

OueHka TecTOBBIX PadoT.

TecTbl, cocTosiiMe W3 MATH BOIMPOCOB MOYKHO HCIOJb30BaTh MOCIE H3YYEHUS
KaXXJ10ro Matepuania (ypoxa).

Tect n3 10—15 BONPOCOB UCTIOIB3YETCS JIs IEPUOTUIECKOTO KOHTPOJIS.

Tect n3 20—30 BONIPOCOB HEOOXOIUMO UCIIOIB30BaTh JJIsI HTOTOBOT'O KOHTPOJIS.
[Ipu onleHMBaHKU UCTIOJIB3YETCS CIAEAYIONIAs [IKaA:

Jns TecTa U3 mATH BOITPOCOB

] HET OIMOOK — OIIEHKA «5»;

[] ojHa OIIMOKA — OIICHKA «4»;

] 1BE OIIMOKM — OIIEHKa «3»;

] Tpu OIIMOKK — OLIEHKA «2».

Jns Tecta u3 30 BOIPOCOB:

] 25—30 npaBWIbHBIX OTBETOB — OLICHKA «3»;

] 19—24 npaBUJIbHBIX OTBETOB — OLICHKA «4»;

] 12—18 npaBUIIBHBIX OTBETOB — OLICHKA «3»;

) MeHbIIe 12 MpaBUIBHBIX OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepar oneHuBaeTcs o CIeayONMM KPUTEPHUSIM:

] cobmonenne TpeOOBaHM K €ro 0(OPMIICHUIO;

1 He0OXOAMMOCTh M IOCTATOYHOCTH JJISl PACKPBITUSL TEMBI IPUBEICHHON B TEKCTE
pedepara nundopmanuu;

1 ymeHue oOydaromierocsi CBOOOJHO M3JIaraTh OCHOBHBIC HJIEH, OTPaKCHHBIC B
pedepare;

1 cmocoOHOCTH  OOydarmierocs TOHATh CYTh  33/1aBaeMbIX  WICHAMHU
aTTeCTAIlMOHHON KOMHCCHH BOIIPOCOB M C(HOPMYITHPOBATH TOYHBIC OTBETHI HA HUX

Kpurepuu oieHKH NPOEKTHOM M UCCJIEI0BATEIbCKOM Pad0ThI



pa3palaThIBatOTCs ¢ yU4€TOM LieJieil U 3aJa4 MPOEKTHOM NEATEIbHOCTH Ha JaHHOM
sTane oOpa3oBaHus. VHIMBUAYyanbHBIH MPOEKT IEIECOOO0pPa3HO OLEHUBATH IO
CJIEIYIOLUM KPUTEPHUSIM:

1. CnocoOHOCT K CaMOCTOSITENIBHOMY INPUOOPETEHUIO 3HAHUN U PELIECHUIO
npo0JsieM, MNPOSBISIONIASACS B YMEHUMM IIOCTaBUTh MpoOieMy U BbIOpaTh
aZleKBaTHBIE CHOCOOBI €€ pelleHus, BKI0Yas MOUCK U 00paboTKy mH(pOpMaluy,
(GbOpMyIMpPOBKY BBIBOJAOB W/WIM OOOCHOBAaHHE W peaM3aIiio/anpoOaIuio
IOPUHATOTO peElIeHHs, OOOCHOBAaHME M CO3/JaHHME MPOTHO3a, MOJENN, MAaKETa,
00BEeKTa, TBOPUECKOTO PEIICHUS U T. II.

JlanHbI ~ KpuUTepuil B  LEJIOM  BKIIOYAeT OLIEHKY CQOPMUPOBAHHOCTU
MO3HABATEJIbHBIX yUEeOHBIX JIEHCTBUH.

2. CdhopmMupoBaHHOCTh MPEAMETHBIX 3HAHUH U CIIOCOOOB  JICHCTBUH,
IpPOSIBISIOLIASCS B YMEHHMHM pPacKpbiTh COJEp)KaHue paboThl, IPaMOTHO U
00OCHOBaHHO B  COOTBETCTBMM C paccMaTpuUBaeMoOll  IpoOseMoi/TemMoin
UCIOJIb30BaTh UMEIOIINECS 3HAHUS U CIIOCOOBI IEHCTBU.

3. CpopMupOBaHHOCTb PETYISATHBHBIX ACHCTBHM, MPOSBISIOMIAACI B YMEHUU
CaMOCTOATENIBHO  IUIAHWPOBATb WM YIPABIATH  CBOEHM  ITO3HABATEIBbHOU
NESATEIbHOCTBI0 BO BPEMEHM, MCIOJIb30BaTh PECYPCHBIE BO3MOXKHOCTH IS
JNOCTUKEHUSI 1IeJIel, OCYILIECTBIATh BbIOOp KOHCTPYKTUBHBIX CTpaTeruii B
TPYAHBIX CUTYyaIHIX.

4. ChopMUpOBaHHOCTH KOMMYHUKATUBHBIX JEHCTBHM, IPOSBISIONIASCS B YMEHUH
SICHO U3JIOKUTh U O(POPMUTH BBINOJIHEHHYIO pabOTy, IPEICTABUTh €€ pe3yNbTaThl,
apryMEHTHUPOBAHHO OTBETUTH HA BOIIPOCHI.

MaxkcruMasbHas OLIeHKa [0 KaXXJA0My KPUTEPHUIO HE JAOJDKHA MPEBBIILATE 3 OalIoB.
I[Ipuy  TakoM  moaxome  JOCTIKEHHE  0a30BOoro  ypoBHS  (OTMETKa
«yIOBJICTBOPUTEIIBHO») COOTBETCTBYET MOJY4YEHHIO 4 NEpBUYHBIX OauioB (1Mo
OJTHOMY OaJlly 3a KaKIbIi U3 YETBIPEX KPUTEPUEB), & JOCTUIKEHUE MOBBIIIEHHBIX
ypOBHEN COOTBETCTBYET HOJTyYEHUIO 7—9 HEPBUYHBIX 0asoB.



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KonuuecTBo uacos DNEeKTPOHHbIE
HanmenoBanme
No a3/eJIOB U TEM K II (w1possic)
0 Ir)I O):l st Beero 06HTponLHLIe p6aKTquCKHe 0GpazoBaATEBHBIE
porp padoThHI padoThHI pecypehi
Paszgea 1. [lepBoHayaibHble XUMHYECKHE OHATUSA
XuMHA — BaKHas
0071acThb bubnuoreka
€CTECTBO3HAHUS U HOK
1.1 N 5 2
MPaKTUYECKOU https://m.edsoo.ru
EATELHOCTH [7f41837¢
YyeJIOBEKa
bubnuoreka
BemecTtBa u [HOK
1.2 15 1
XUMUYECKUE PEAKITH https://m.edsoo.ru
[7f41837¢
Hroro no pazneny 20
Pa3neu 2. Baxkneiimme npeacTaBuTeId HEOPraHMYECKHUX BeLeCTB
Bubnuoreka
21 Bo3nyx. Kucnopos. 6 HOK
) IMousitue 00 oxcumax https://m.edsoo.ru
[7f41837¢
bubnuoreka
Bonopona.Ilonstue o HOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru
[7f41837¢
Bubnuoreka
Bopna. PactBopsl. ITOK
2.3 IToustue 06 5 1 1
OCHOBAMIAX https://m.edsoo.ru
[7f41837¢
Bubnuoreka
OCHOBHBIE KJIaCCEI
24 HEOopraHu4YeCcKuX 11 1 1 HOK
) coepHHeHHﬁ https://m.edsoo.ru
A /7£41837¢
Htoro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axkoH u [lepuognueckas cucrema xumnieckux djiementon . U.
MenpeneeBa. Ctpoenue aToMoB. XuUMHYeCKasi CBA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbBIE

peakmuu
[Tepuoanueckuii
3aKOH U Bubnuoreka
[Tepuonuueckas HOK

3.1 7
CHCTEMA XUMHUYECKUX https://m.edsoo.ru
snemenTtoB J[. U. [7141837¢

MeHnnene-eBa.
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Ctpoenue aToma

Xumudeckas CBSI3b. bubnnoreka
OxucanTenpHo- [HOK
32 8
BOCCTAHOBHUTEJILHBIE https://m.edsoo.ru
peakiuu /7f41837¢
Bbubnnoreka
Hroro no pazneny 15 ggf: Jim.edsoo.ru
[7f41837¢
bubmanoreka
[HOK
Pesepsroe Bpems 3 https://m.edsoo.ru
/7t41837¢
OO0111ee KOJIUUECTBO YacOB 63
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IHOYPOYHOE IIVTAHUPOBAHMUE. 8 KJIACC

Ne'  Tewma ypoka KonuuecTBo yacon ara DNEeKTPOHHBIE
Bcero K/p Tp/p U3Y4YCHUS U poBbIe
o0Opa3oBaTenbHbIC
pecypchl

1 [Ipenmert xumuu. Ponb 1 3.09 but6mmoreka [IOK
XUMUH B KU3HH YEIOBEKA. https://m.edsoo.ru/f
Temna u BemecTBa f0d210c

2 [TonsiTue 0 MeTogax 1 5.09 bub6mmnorexa LIOK
MMO3HAHUS B XUMUH https://m.edsoo.ru/f

f0d227e

3 [TpakTuueckas padorta Ne 1 1 24.09 bubmmoreka [JOK
«[IpaBmiia paboThI B https://m.edsoo.ru/f
nabopaTopuu U MPUEMBI f0d23dc
oOparieHus ¢
1a00paTOpPHBIM
000pyI0OBaHUEM)

4 YucTeie BemecTBa U 1 10.09 bubnuotexa [JOK
cmecu. CriocoObl https://m.edsoo.ru/f
pasneneHus cMecei f0d26¢ca

5 [TpakTrueckas padota Ne 2 1 26.09 but6mmoreka [IOK
«Paznenenue cmeceit (Ha https://m.edsoo.ru/f
MpUMEpe OYUCTKH f0d28¢c8
MIOBAPEHHOH CcOJIN)»

6 ATOMBI U MOJIEKYJIBI 1 12.09 Bu6muorexa [JOK
https://m.edsoo.ru/f
f0d2a6¢

7 XUMHYECKUE DJIEMEHTBHI. 1 17.09 bubnuotexa [JOK
3HaKu (CUMBOJIBI) https://m.edsoo.ru/f
XHMHYECKHX 3JICMEHTOB f0d2be8

8 [IpocTeie u cI0XKHbBIE 1 19.09 bu6nmoreka [IOK
BEILIECTBA https://m.edsoo.ru/f

f0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE 1 1.10 bu6mmoreka [IOK
yueHue https://m.edsoo.ru/f

f0d2d50

10  3aKoH IMOCTOSIHCTBA 1 3.10 bubnuotexa [JOK
COCTaBa BEIICCTB. https://m.edsoo.ru/f
Xumudaeckasi opmyIa. f0d2eae
BanenTtHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB

11 OtHocHuTeNnbHAs aTOMHAs 1 8.10 bubnuotexa [JOK
Macca. OTHOCUTEIbHAS https://m.edsoo.ru/f
MOJICKYJISIpHAsI Macca f0d323c

12 MaccoBas noas 1 10.10 bubmmnorexa LIOK
XHMHYECKOTO JIEMEHTa B https://m.edsoo.ru/f
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COEIMHEHNN f0d350¢

13 KonnuecTBo BemecTna. 15.10 but6mmoreka [IOK
Mons. MonsipHast macca https://m.edsoo.ru/f

f0d5230

14  dusndeckue u 17.10 bubnuotexa [JOK
XUMHUYECKUE SIBICHUSI. https://m.edsoo.ru/f
XuUMHYeCcKasi peaKIus f0d37fa

15  Tlpu3Haku u yciaoBus 22.10 bubnuotexa [JOK
MPOTEKAHUS XUMHYECKUX https://m.edsoo.ru/f
peakiuit f0d3al6

16 = 3akoH coxpaHEHUs MaccChl 24.10 bu6nuoreka [IOK
BelIeCTB. XUMHUUYECKUE https://m.edsoo.ru/f
ypaBHEHUS f0d3b88

17 BrIunciaeHus KoJIn4ecTna, bubmunorexa LIOK
MaccChl BEIECTBA 110 https://m.edsoo.ru/f
YpaBHEHHSM XMMHYECKUX f0d5708
peakuuii

18 Knaccudukamnms but6mmoreka [IOK
XUMHAYECKHX PeaKIuii https://m.edsoo.ru/f
(coemuHeHuUs, pa3IoKeHHUS, f0d3{34
3aMeleHus, o0OMeHa)

19 M. B. JlomoHocOB — Bu6muorexa [JOK
YUIEHBIA-IHITUKIIOTICTUCT. https://m.edsoo.ru/f
O060061meHue u f0d40c4
cUCcTEMaTH3allMs 3HaHUI

20  KontposbHas pabota Nel but6mmoreka [IOK
o TeMe «BemecTBa u https://m.edsoo.ru/f
XUMUYECKUE PEAKITHI 044290

21  Bosayx — cMech ra3os. bu6muoreka [IOK
CocraB Bo3myxa. https://m.edsoo.ru/f
Kucnopon — snemenT u f0d448e
mpocToe BeuecTBo. O30H

22 | dusndeckue u but6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/f
KHUCJIOpoJia (peakiuu f0d4614
OKHUCJIEHUS1, TOPEHUE).

[Tousatre 00 okcumax

23 CnocoOsl momydeHus bubnuotexa [JOK
KHCJIOPO/a B 1aOOpaToOpuu https://m.edsoo.ru/f
Y TIPOMBITITUICHHOCTH. f0d497a
IIpuMeHeHne Kucnopoaa

24 TemnnoBoii a3¢p ekt Bu6muorexa [JOK

XUMHYECKON peaKInu,
IIOHATHUE O
TEPMOXUMHUYECKOM
yYpaBHEHUH, IK30- U
SHAOTEPMUYECKUX

https://m.edsoo.ru/f
f0d4790
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peaKIusIxX

25  Tommgo (HedTh, yroiab U bubnuorexa [JOK
MeTaH). 3arpsi3sHeHHne https://m.edsoo.ru/f
BO3J/IyXa, CIIOCOOBI €ro f0d4c4a
MIPEIOTBPALICHUS

26  Ilpaktuueckas padora Ne 3 Bu6muorexa [JOK
o Teme «llonyuenue u https://m.edsoo.ru/f
coOupaHue KHCIOPO/a, f0d4ae2
W3yYEHHUE €r0 CBOMCTBY

27 Bomopon — anemeHT u but6mmoreka [IOK
MIPOCTOE BEIECTBO. https://m.edsoo.ru/f
Haxoxxnenue B mpupoje f0d4ddo

28 | dusmyeckue u but6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/f
Bogopoaa. [Ipumenenue f0d4ddo
BOJIOpOJA

29 | TlonsATHe 0 KHCIOTax U but6mmoreka [IOK
COTISIX https://m.edsoo.ru/f

f0d50d2

30  CnocoObl moJTydeHHS bubnuorexa [JOK
BOJIOpOJIa B TaGOpaTOpHH https://m.edsoo.ru/f

f0d4ddo

31  IIpaktuueckas pabora Ne 4 bubnuotexa [JOK
no Teme «[lonmydenue u https://m.edsoo.ru/f
cobupaHue Boaopoa, f0d4{42
H3YyYEHHUE ETO CBOMCTB)»

32 MounspHblit 00bEM razos. Bu6muorexa [JOK
3akoH ABorajapo https://m.edsoo.ru/f

f0d542e

33 | Berumcienus oobéma, bubmuoreka [{OK
KOJINYECTBA BEII[ECTBA ra3a https://m.edsoo.ru/f
10 €r0 U3BECTHOMY f0d55a0
KOJIMYECTBY BEIECTBA WIIH
00BEMY

34  Bprumcnenus o0bEMOB but6mmoreka [IOK
ra3oB [0 YpaBHEHUIO https://m.edsoo.ru/f
peaKIy Ha OCHOBE 3aKOHA f0d5708
00BEMHBIX OTHOIIICHHI
ra3oB

35  ®dusnueckue u but6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/f
BOJIBI f0d587a

36 ~ CocTtaB OCHOBaHHH. but6mmoreka [IOK
[TonsaTue 06 MHAMKAaTOpPaAX https://m.edsoo.ru/f

f0d59¢e2

37 = Bopa kak paCTBOPHUTEIb. bubnuorexa [JOK

Hacrimennnle n

https://m.edsoo.ru/f
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HEHACHIIIICHHBIE PACTBOPHI.
MaccoBas noJig BenecTsa
B PacTBOpE

f0d5b40

38 | IIpaktuueckas pabora Ne 5 bubnuotexa [JOK
no teme «lIIpurorosnenue https://m.edsoo.ru/f
pPacTBOPOB C f0d5eba
OnpeAcIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEIIECTBA»

39 = KourtponsHas pabora Ne2 bubmmoreka [JOK
o Teme «Kucmopo. https://m.edsoo.ru/f
Bogopon. Bona» f0d6342

40 = Oxcuabl: cOCTaB, bubmuoreka [{OK
Kkiaccudukanms, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d664e

41  TlomydyeHue U XUMHUYECKUE Bu6muorexa [JOK
CBOMCTBA KHCJIOTHBIX, https://m.edsoo.ru/f
OCHOBHBIX U aM(OTEpHBIX f0d664e
OKCHJIOB

42 | OcHOBaHHUS: COCTaB, bubmunoreka LIOK
Kiaccudukanms, https://m.edsoo.ru/f
HOMEHKJIaTypa f0d67ca

43 TlomydyeHue U XUMHUYECKUE Bu6muorexa [JOK
CBOICTBa OCHOBaHUH https://m.edsoo.ru/f

f0d67ca

44 = KuUCIOTHI: COCTaB, bubmuoreka [{OK
Kiaccudukanms, https://m.edsoo.ru/f
HOMEHKJIaTypa fodfee2

45  TlomydyeHue U XUMHUYECKUE Bu6muotexa [JOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/f

f0dfee2

46  Comnu (cpennue): bubmuoreka [{OK
HOMEHKJIaTypa, CIIOCOObI https://m.edsoo.ru/
MOJTyYEeHHU s, XUMUYECKUE 00ad9474
CBOICTBA

47  Tlpaktuyeckas pabora Ne bubmunoreka LIOK
6. Pemmenne https://m.edsoo.ru/
HKCHEPUMEHTAIBHBIX 3a1a4 00ad9b7c
1o TeMe «OCHOBHBIE
KJIACChI HEOPTAHUYECKUX
COETUHEHUN)

48 | T'enernueckas CBS3b but6mmoreka [IOK
MEXy KJlaccaMu https://m.edsoo.ru/
HEOPTraHUYECKUX 00ad9a50
COEIMHEHU

49  OO6oOmeHue n bubmuoreka [{OK

cUcTeEMaTH3allis 3HaHUI

https://m.edsoo.ru/
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00ad9cb2

50 = KontponbsHas pabora Ne3 bubnuorexa [JOK
1o TeMme "OCHOBHEIE https://m.edsoo.ru/
KJIACChl HEOPTaHUYECKUX 00ad9ela
coequHeHui"

51 [IepBbie MONBITKH bubmmoreka [JOK
KJIacCU(PUKAITIHI https://m.edsoo.ru/
XAMHYECKHUX DJIEMEHTOB. 00ad9ffa
[TonsiTue o rpynmnax
CXOJHBIX 3JICMEHTOB

52 | llepuoauyeckuii 3aKOH U bubmmoreka [JOK
[Tepuonnueckas cucrema https://m.edsoo.ru/
XUMHYECKHX dJIeMeHTOB /] 00ada52c
H. Menneneena

53 | Ilepuonsl, TpyIIibl, bubnuotexa [JOK
MO PYIIIBI https://m.edsoo.ru/

00ada52c

54 = Crpoenue atomoB. CocTaB bubmmoreka [JOK
aTOMHBIX sifep. M30Tormb! https://m.edsoo.ru/

00ada342

55 = CrpoeHue 371eKTPOHHBIX bubmmoreka [JOK
000JIOUEK aTOMOB https://m.edsoo.ru/
3JIEMEHTOB 00ada6bc
[Tepuoanueckoil cucTemsl
1. 1. MenneneeBa

56 = XapakTepucTuka bubmmoreka [JOK
XAMHUYECKOT0 3JIEMEHTA I10 https://m.edsoo.ru/
€ro IOJ0KCHHIO B 00adag24
[Tepuoanueckoit cucreme
. . MenneneeBa

57 = 3HaueHue bubmuoreka [{OK
[Tepuoanueckoro 3akoHa https://m.edsoo.ru/
IUIsL pa3BUTHUS HAYKHU U 00ada96e
npaktuku. J[. U.

MenpeneeB — y4€HBIN,
MeIaror ¥ TpakIaHuH

58  DHEeKTpOoOTpPULATEIBHOCTh bubnuotexa [JOK
ATOMOB XUMHYECKHX https://m.edsoo.ru/
2JIEMEHTOB 0Oadaab8

59 = HonHas XuMHYECKas CBS3b bubmuoreka [{OK

https://m.edsoo.ru/
00adac34

60  KoBaneHTHas noiasipHas bubmmoreka [JOK
XAMUYECKas CBI3b https://m.edsoo.ru/

00adaab8

61 = KosanenTtHas HenossipHas Bu6muorexa [JOK

XHUMHUYECCKaA CBA3b

https://m.edsoo.ru/




00adaab9

62  CremneHb OKHUCICHUS 1 but6mmoreka [IOK
https://m.edsoo.ru/
00adae28

63 OKuCIUTEIbHO- 1 but6mmoreka [IOK

BOCCTaHOBUTEIbHBIC https://m.edsoo.ru/
peaKiu 00adb076

64  OxucauTeIH U 1 but6mmoreka [IOK

BOCCTaHOBUTEIN https://m.edsoo.ru/
00adb076
65 = KontponbsHas pabota Ned 1 bubnuotexa [JOK
o Teme «CTpoeHue aTroma. https://m.edsoo.ru/
XUMHYECKasi CBS3b)» 00adb486

66 = PesepBHBIN ypOK. 1 bubmmoreka [JOK
O06001IeHne 1 https://m.edsoo.ru/
CUCTEMaTH3aIUsl 3SHAHUI 00adb33c

67 = Pe3epBHBIN ypOK. 1 bubmmoreka [JOK
O06001IeHne 1 https://m.edsoo.ru/
CUCTEMAaTH3aIUsl 3SHAHUI 00ad9cb?2

68 = Pe3epBHBIN ypOK. 1 bubmmoreka [JOK

O06001IeHne 1
cUCTEMAaTH3aUs 3HAHUU

https://m.edsoo.ru/f
f0d61c6

OO011Eee KOJIMYECTBO YaCOB 110
mporpamme

68

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

VYueOHuk xumus 8 knacc H.e. Ky3HenoBa, u.M. TUTOBA, H.H. rapa
U3JATEJbCKHUA LIEHTP «BEHTAHA-TPA®»

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. 8 kinace. Meroaudeckoe rmocooue 2069 aBropsl: AxmeToB Mapat

AmnBapoBud, J[OKTOp megarornuecknx HayK, JOIEHT Kadeapbl METOIUKU

€CTECTBEHHOHAYYHOT0 00pa30BaHusl U HHPOPMAIIMOHHBIX TEXHOJIOTUN Y IbSTHOBCKHIA




rOCyJIapCTBEHHBIN Nearornyeckuii yaupepcuter umenu U. H. YiesHoBa, ['apa

Haransa HukosaeBHa

McTouHuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie0611/

Jlunus Ky3uenoBa: Hoas TexHonorus oOyueHust Xumud. 8 kiacc. Meroandeckoe
nocobue. ®I'OC
[MonpoOGuee: https://www.labirint.ru/books/375538/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCHI CETH

HUHTEPHET

https://m.edsoo.ru
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