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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeasLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XxuMuu Aa€T MOpECTaBICHUE O IeNsAX, OOIIel cTpareruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, ONPEAEIAET KOJUYECTBEHHbIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATEIbHOCTH O00YyYarolmerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs rio0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHUM XUMHH OOECHeYMBaIOTCs crHerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. CoiepkaHue CKIaIbIBa€TCs U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaromui MHUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOUW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHHH K HAyYHbIM METOJAM T[IO3HAHHUA TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIoBHi, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00YHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oy4aroluxcss T'yMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XvMuM B KM3HU Ye€IOBEKa. XUMHUs B CHCTEME HayK. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceH.

ATOMBI MU MOJEKYJIbl. XUMHUYECKHE 3IEMEHThI. CUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0XKHBIE BeleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomunuectBo BemecTtBa. Monbs. MoisipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuusd U €€ MPU3HAKUA. 3aKOH
COXpaHEHUsI MAacChl BeIIECTB. XUMHUYECKHWE YypaBHeHus. Kraccupukaumss XUMUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeleHsl, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpartieHus ¢ 1adbopatopHbIM 000PYI0BaHUEM, U3YUYEHHE U ONMUCAHUE (DU3UUYECKUX CBOMCTB
00pa3lioB HEOPTAHMYECKUX BEIIECTB, HaO0IeHne Pu3nyecKkux (TJIaBjIeHUE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTYNKE, KHIIEHWE M KOHJEHCAlus BOAbl) M XUMHUYECKUX
(ropeHue cBeuH, MPOKAJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE MeJa C KUCIOTOM)
SBJICHUW, HAOIIOJICHUE U ONHCaHWE TMPU3HAKOB TMPOTEKAHUS XHUMHYECKUX peaKIuil
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pas3iioKeHHE
ruapokcuna menu (II) mpu HarpeBanuu, B3auMOJCHCTBHUE *kKejle3a C PAaCTBOPOM COJH MEIU
(II), m3yueHue cmocoOOB pa3leNieHUs CMecel: C TMOMOIIbI0 MarHuTta, (QUIbTPOBAHUE,
BbIIIApUBAHUE, AUCTUUISIMSA, XpoMarorpadus, MPOBEACHUE OYMCTKUA IMOBAPEHHOW COJIH,
HaOIOZICHUE W OMHCAHUE PE3YyJbTATOB MPOBEACHUS OMNBITA, WJUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBHIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojne, ¢GU3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcuael. [lpumenenue xkuciaopoma. CrmocoObl TOMyYeHHS] KHCIOpPOJa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUIOTPOTHAs MOIU(PUKAIINS KUCIOPOa.

TernoBoit 3 PeKT XUMHUECKOW peakiuu, TEPMOXMMHYECKUE YpPAaBHEHMsS, JK30- U
SHJOTEPMUYECKUE peakiuu. TOIIMBO: Yyroib M METaH. 3arps3HEHUE BO3AyXa, YCHICHHE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocToe BemiecTBO. HaxokaeHue Bogopoja B MHPUPOJIE,
(du3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCcO0bI osrydyeHus. Kuciotel u comnu.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne CBOMCTBA BOABL. Boma kak pactBopurens. PactBopsl. HackelieHnusie u
HEHACBHIILIEHHbIE pacTBOpbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 107151 BellleCTBa B
pactBope. XUMUYECKHUE CBOKMCTBA BOJIbl. OCHOBaHUs. PoJib pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B npupoze. 3arps3HEHUE NIPUPOIHBIX BoJ. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{pOTEepHbIE) M  HECOJICOOpa3yIoIIne.
Homenknatypa okcuaoB. Du3nyeckue M XHMHYECKHE CBOMCTBA OKcUAOB. I[lomydeHue
OKCH/JIOB.

OcHoBanusa. Knaccudukanusi ocHOBaHMW: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuii. @u3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomyueHune
OCHOBAHUM.

Kucnotel. Knaccubpukauus kucinor. Homenknatypa kucior. Ousnueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MmetammmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. HoMenkmarypa cosieil. @u3ndyeckue 1 XMuMHAYECKHE CBOMCTBA conell. [lomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIpEIe/ICHNE COAEpKaHUA KHUCIOpOJa B BO3JyXe, IMOIY4YEHHUE,
coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPOa, HAOIIOIeHUE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCIIOBHUSI BO3HMKHOBEHHUS W TpEKpalleHusi TOpeHus (moxkapa),
O3HAaKOMJIEHHE C 00pa3llaMyd OKCHJIOB M OMHCAaHUE HMX CBOMCTB, MOJy4€HUE, COOUpaHUE,
pacrio3HaBaHWEe M HM3y4YECHUE CBOMCTB BOJOpoJa (FOpEeHHE), B3aUMOJICUCTBHE BOJOpPOJA C
okcusioM meau (I1) (BO3MOXKHO MCTONB30BAaHUE BUACOMATEPUAIOB), HAOMIOEHHE 00pa3iioB
BEIIIECTB KOJUYECTBOM 1 MOJIb, UCCIEIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C METalaMU (HATPUEM M KaJbLUEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPa3L0B HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KHCJIOT W IIeJo4YeH, n3ydeHue B3aumozekcTBus okcupa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJUIaMU, PEAKIUil HEHUTpaau3aluu, MOJy4eHUE HEpPaCTBOPHUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTajljla JAPYrMM W3 pacTBOpa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1au 10 TeMe «BakHe#Ime Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

[Hepuoanueckuii 3akoH u Ilepuognueckasi cucreMa xXumudeckux djaemenros 1. U.
Menpaeseena. Crtpoenne aTOMOB. Xumuueckas CBAA3b. OKuCJIUTETIbHO-
BOCCTAHOBHUTEJ/IbHbIE PEAKIIUN

IlepBbrie MOMBITKK KiIacCU(DUKAIMK XUMHUYECKUX 23jieMeHTOB. [loHsTHe O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIEJIOYHbIC U IIETOYHO3EMEJbHbIE METAILIbI, TaJIOr€Hbl, UHEPTHHIC
rasbl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumMuueckux siemeHToB /1. U.
MenneneeBa. KopoTkonepuoaHass U JiauHHonepuoaHass (popmbl [leproauyeckoit cuCTEMbI



xumudeckux snemeHToB JI. M. Menneneesa. Ilepuonsl m rpynmbel. OU3WUECKUN CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHUOA U TPYNIIbI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aTomHbIX saep. M3oromsl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMHuUecKHX 3yeMeHTOB [lepuoauueckoi
cucremsl /1. 1. MenneneeBa. XapakTepuCTHKAa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJ0KEHUIO
B [Iepnonnueckoi cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMS  pajgdyca  arOMOB  XUMHYECKHX  DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYIIIIAM U IIEPUOJIAM.

3nauenune Ilepuogmyeckoro 3akoHa U IlepuonMuyeckol CHUCTEMBI XMMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTUA HAYKU U npakTuku. /1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHas  (mOJdsipHass W HENOJISIpHAsi)  CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucieHuss. OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccel
OKHUCJIEHUS! M BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
LIMHKA C pacCTBOPAMH KUCJIOT U LIEJI0YEM, IPOBEAECHUE OIBITOB, WIITIOCTPUPYIOIINUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEakluil  (TrOpeHue,  peakuuu  Pas3IoKEeHHUS,
COSTMHCHUSA).

Mesicnpeomemmuoie cea3u

Peanmu3zanmss MeXNpeIMETHBIX CBA3€H IIpM  M3YYEHUM XUMUM B 8  Kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUMN, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE TMOHSATHSA: HAYYHBIM (PakT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaJlu3, CHUHTE3, KilacCU(PUKAIUs, TEePUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duzuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHWJA, H3O0TOIIbI,
PaANMOAaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperarnoe
COCTOSIHME BELIECTBA, ra3, (U3HMUYECKUE BEIIMYMHBI, €AUHUIBI U3MEPEHUsS, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpasbl, TOPHBIE TOPOJbI, IOJE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHNH HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHUS
JOCTUTAIOTCSI B XOJ€ OOy4YeHUss XWMHH B €IWHCTBE Y4YeOHOW U BOCIHTATEIHLHOMN
NEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUNCKUMHU COIMOKYJBTYPHBIMU H
JlyXOBHO-HPABCTBEHHBIMH 1I€HHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH



MOBEACHUS M CIOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHMSI, CAMOPAa3BUTHSA M COLMATIU3ALUU
00yJaroIXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIINN U paCIIMPEHHUE OIBITA JCATSIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuOTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U
HayYHOMY HAcCJIeJIUI0, TIOHHMMaHUsl 3HAYCHHS XUMHUYCCKOW HAayKW B JKU3HU COBPEMEHHOTO
o0IecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEpHOU HH(MOpMAIIHEH O IePEIOBhIX JOCTHKCHHUIX U
OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00
YCTPOWCTBE MHUpa U 0OIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHMSA:

NPEJCTABICHNS O COLMAJIbHBIX HOPMaX W MPaBWJIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, = KOMMYHHUKATHBHOH  KOMIIETEHTHOCTH B  OOIECTBEHHO  IOJIC3HOM,
y4eOHOMCCTIEIOBATEIbCKOM, TBOPUYECKOW M APYTUX BHIAX ACSITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpA3HONW COBMECTHOW NEATEIbHOCTH IMPHU BBIIOJIHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a]a4, BBINOJIHEHUHM XUMHUYECKMX OSKCIIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX IPOEKTOB,
CTpEMJICHHsSI K B3aUMOIIOHMMAHMIO M B3aMMOIIOMOIIM B Mpolecce 3TOoM yueOHOI
AESITeIbHOCTH, TOTOBHOCTH OILIGHWBATh CBOE TMOBEIEHHE M TMOCTYIKH CBOMX TOBApHILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHUpPOBO33pEHUYECKHE IPEACTABICHUS O BEUIECTBE M XUMHUYECKOM peaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTABJISIOLIME OCHOBY IS
MOHMMAHUA CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOABI, B3aUMOCBS3AX YEIOBEKa C MPUPOIHON Cpemoi, o
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHUBBI, HANPABJICHHbIE HA IMOJyYEHHWE HOBBIX 3HAHUU IO XHWMHUH,
HeoOXoauMbIe A1 OOBSCHEHUS HAOIIOAAEMBIX IMPOLIECCOB W SBICHUM, MO3HABATEIHHOMH,
WH(POPMAIIMOHHOW M YHUTATEIhCKOM KYJIBTYPHI, B TOM YHCJE HABBIKOB CAMOCTOSTEIHHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOM, JOCTYIMHBIMH TEXHHUUYECKUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

MHTEpEC K O0OYyUYECHHIO W MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caMo00pa3oBaHWIO, TMPOCKTHOW W WCCIEAOBATEIbCKOW MAEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBIEHHOCTH M YPOBHS 00yYEHHUS B JaIbHEUIIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbS;

OCO3HaHWE IIEHHOCTH J>KW3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30pPOBBIO,
YCTaHOBKHM Ha 3/I0pOBbI 00pa3 >KW3HM, OCO3HAHUE IOCIEACTBUN W HENPUSTHE BPEIAHBIX
MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYypEeHHs ), HEOOXOAMMOCTH COOJIIOICHHUS
npaBusl 0€30MaCHOCTH MPHU OOpaIIeHNH C XMMHUYECKUMHU BEIIECTBAMU B OBITY W peabHON
KU3HU;

5) Tpy10BOT0 BOCIIMTAHHUSI:



MHTEpPEC K TMPAKTHUYECKOMY H3YYEHHIO MpodeccHii W Tpyna pa3IudHOro poja,
YBaXEHUE K TPyAYy M pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUSI TPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOP WHIWBHUAYATHHOU
TPAEKTOPHUH MPOAOHKEHHUST 00pa30BaHus ¢ yUETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTHU
K XAMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, ycmemHoi mpodeccrnoHambHOM
NEATENbHOCTH M Pa3BUTUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTb AaJalTUpPOBAThCA B
npodeccruoHanbHOM cpenie;

6) 3K0JIOTrNYeCcKOro BOCTIMTAHUS

AKOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HMCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHKUE [ICHHOCTH 3[J0POBOTO M Oe30macHoro odpasa
’KU3HU, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXUYECKOMY
3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHMSI MTPaBUJl 0€30MaCHOTO MOBEACHUS MPU paboTe
C BEILIECTBAaMU, a TAKXKE B CUTyallUsAX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIFOCH;

CHOCOOHOCTH NMPUMEHATH 3HAHMS, MMOJTYYaeMbI€ NMPU U3YYCHUH XUMUU, JJI PEIICHUS
3a1a4, CBS3AaHHBIX C OKPYXAOWIEW NPUPOJHOM CpENOM, Uil TIOBBIIICHHUS YpPOBHS
HKOJIOTUYECKON KYJIbTYPhl, OCO3HAHHS TJI00ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOieM U
IIyTE MX PELICHHs] MOCPEACTBOM METOAOB XMUMHH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B II0O3HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHON IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3yJIbTATOB BBIAECISAIOT 3HAUYUMBIE I (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAy4YHbIE MOHATHS (3aKOH, TEOpUs, NPUHLUI, TUIOTE3d, (akKT,
CUCTEMa, MpPOLECC, SKCHEPUMEHT U JAPYroe.), KOTOpbI€ HCIHOJB3YIOTCS B €CTECTBEHHO-
Hay4yHBIX Yy4YeOHBIX NpeaMEeTax W IMO3BOJIAIOT HAa OCHOBE 3HAHUU M3 ATUX MPEIAMETOB
(dbopMHpOBaTh MPEACTABICHUE O LIEJIOCTHOM HAYyYHOW KapTUHE MHUpa, U YHUBEpPCAJIbHBIE
yuyeOHble JAelcTBUSL (TIO3HABATENbHbIE, KOMMYHHMKATHUBHBIC, PETYJIATHUBHBIE), KOTOPbIE
o0ecnieunBaOT (POpMHpPOBAHME TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBICHUIO YUEOHOM 1€ATEIbHOCTH.

Ilo3naBaTebHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBM:

YMEHHUSI MCMOJb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS NPH OCBOCHMHM 3HAHMMA:
pPacKpbhIBaTh CMBICTI XWMHUYECKHX TMOHATUN (BBIACNIATh HMX XapakTEepHbIC MPU3HAKH,
YCTAaHaBJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSIMH), WCIOJIb30BaTh TMOHATUS IS
OOBACHEHHsI OTACNIbHBIX (PAKTOB W SIBJICHUN, BbIOMpPAaTh OCHOBAHUS M KPUTEPUU JUIS
KJIacCU(PUKAMKA XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIUi, yCTaHABIMBATh IPUUUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMHM HU3YUEHHS, CTPOUTH JIOTHUECKHUE PACCYKICHUS
(MHOYKTUBHBIC, IETYKTUBHBIE, IO AHAJIOTUU), 1€JIaTh BBHIBOJBI U 3aKIIIOUCHUS;

YMEHHUE MMPUMEHATH B IPOLIECCE TO3HAHMS TOHATHS (IIPEIMETHBIE U METAIIPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XUMHH, TPEOOPa30BbIBATH IIUPOKO
MpPUMEHSEMbIE B XUMHUU MOJEIbHbIE TNPEICTABICHUS — XUMUYECKUW 3HAK (CHUMBOJ
JJIEMEHTa), XuMudeckass ¢opMylia U ypaBHEHHE XMMHMUYECKOH pEaKIMH — IPH PEUIeHUH
y4eOHO-TI03HABATENbHBIX 337a4, C Y4ETOM 3TUX MOJEIBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKTEepU30BaTh CYIIECTBEHHBIEC MPU3HAKU U3YYAEMbIX 00OBEKTOB — XUMUYECKUX BEUIECTB U



XUMHUYECKHX PEAKIIMH, BBIABIATH OOIINE 3aKOHOMEPHOCTH, IPUUYUHHO-CIIEJICTBEHHBIE CBSI3U
Y IPOTUBOPEYHS B U3y4aEMbIX IIPOLECCAX U SIBICHUSX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

yYMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkkK€ B KayeCTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl MO TMPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

IpUOOpETeHNE OMbITA MO MJIAHUPOBAHUIO, OPTaHU3AIMKU U MPOBEJACHUIO0 YUCHHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a X0JIOM IpoIlecca, CaMOCTOATENbHO MTPOTHO3UPOBATh
€ro pe3ynbTar, opMyIHpoBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATH OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ nuHpopmanueii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH HH(POPMALUIO PA3TUUYHBIX
BUJIOB ¥ ()OPM IIPEACTABICHHUS, MTOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIsipHAas
JUTEpATYypa XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MocoOus, pecypchl HHTepHera),
KPUTHUYECKH OLEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE NPUMEHSATH Pa3IN4yHbIe METO/bI U 3alIPOCHI TPHU MOUCKE U 0TOOpE MH(POpMaun
Y COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX I BBIITOJIHEHUS YU€OHBIX U NO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 Tula, MpPUOOpEeTeHHuEe OombiTa B  OOJACTH  HCIOJB30BaHUSA
MH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJIJIEHUE KYJIbTYpOHl aKTHBHOIO
WCIIOJIb30BaHUSL PA3IMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATH ONTUMAJIBHYIO
dbopMy mpencraBieHUss UHGOPMALUU U WIUTIOCTPUPOBATH PELIAEMbIE 3a/1a4ll HECJIOKHBIMU
CXeMaMHu, uarpaMmmamu, IpyrumMu popmamu rpauky U uX KOMOUHAIIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B IpoOLEcCe y4eOHOM M HCCIEN0BATEIbCKOM
NEeATENbHOCTH WH(OPMAIIMI0O O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SHUCTBA M
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpeIbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:

yMEHHUSl 3a/aBaTh BOMPOCH (B XOJe Auanora W (W) JUCKYCCHHU) TIO CYIIECTBY
o0OcyxmaemMoil Tembl, (HOPMYIUPOBATh CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBIIOJHEHHUS
MPEIIOKEHHON 3a]1a4u;

YMEHUSI TPEACTABIATh MOJYyUYECHHbIE pPE3yJIbTaThl MO3HABATEIBHON NEATEIbHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaxX; JENaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBIOIHEHUS
XUMUYECKOTO OKCcHepuMeHTa (1abopaTopHOro OmbITa, JA0OOPATOPHOM  paboOTHl 1O
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

yMEHHUSl y4eOHOIr0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOU
U UCCIIEIOBATENIbCKON AESITENbHOCTH MPH PEHICHHH BO3HMKAIOIIMX MPOOJIeM Ha OCHOBE
yuéTra OOIMX HWHTEPECOB W COIJIACOBAHMS TO3WIUN (0OCYXIeHWs, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMbDY, KOOPJAWHALMS COBMECTHBIX JEWCTBHI, ONpPENEIECHUE KPUTEPUEB IO
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U PYTHUE).

PeryisiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS:

YMEHUE  CaMOCTOSITEIbBHO  ONpPENENsATh  LEId  JEIATEIbHOCTH,  IUIAHMPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATH M TMpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH  CBOIO
JeSTEeNbHOCTh, BBIOMpaTh HaubOosiee dS(PPeKTUBHBIE CMOCOOBI pEHIeHUs YYEeOHBIX H



ITI03HABATEJIbHBIX 33J1a4, CAMOCTOSITEIBHO COCTABIIATh WIM KOPPEKTUPOBATh NPEIIOKEHHBIN
QITOPUTM JCUCTBUI NMPHU BHINOJHEHUH 3aJaHUN C YYETOM MOJIyUYE€HHS HOBBIX 3HAHHMNA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX, OLEHUBATh COOTBETCTBUE IOJIYYEHHOI'O
pe3ynbTrara 3asBJICHHOM LEIM, YMEHHE HCIIOIb30BaTh W AHAIU3UPOBATH KOHTEKCTBHI,
IIpeUIaracéMele B yCJIIOBUM 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pE3yJbTaTOB II0 OCBOEHHIO O0S3aTENbHOIO COAEPIKAHMUA,
YCTaHOBJIEHHOTO JIaHHOM (enepanbHOil paboueld HporpaMMoi, BBIIEISIOT: OCBOCHHbBIE
OoOy4arolMMUCSl Hay4yHble 3HAaHUS, YMEHHUS U CIOCOOBI AEUCTBUM, crenuduyeckue s
npeaIMeTHOM o0jacTu «XUMHUSD», BUIBI JACSITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIPETalluM, MPEeoOpa3oBaHUI0O U TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYyalUX.

K xoHIy 00yueHus B 8 kJiacce npeaMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

e PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX IMOHATUI: aTOM, MOJIEKYJIA, XUMUYECKHAM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXXHOE BEIIECTBO, CMECh (OJHOpPOAHAS H
HEOJHOPOJHAs1), BaJEHTHOCTb, OTHOCUTENIbHAsI aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas J0JA XUMHUYECKOIO
AJIEeMEHTa B COEIMHEHUHU, MOJISIPHBIA OOBEM, OKCHJA, KHUCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPULIATENBHOCTh,  CTEIIEHb  OKHCIICHMS,  XMMHYECKas  peakKlws,
KJacCU(pUKaLUsl peaklUuid: peaklUd COCIUHEHMsI, PEaKIMHU PA3JIOKEHUsS, peaKkluu
3aMEIIEHUs, peakuu OOMEHa, 5K30- M JHIOTEPMUYECKHE pPEaKUUH, TEIUIOBOU
3d¢deKT peakuuu, SAPO aroma, IEKTPOHHBINM CJIOW aToMa, aroMHas OpOuTalb,
paguyc aroMa, XMMUYECKas CBA3b, MOJIIPHAS W HEMOJSPHAs KOBAJICHTHAs CBS3b,
WOHHAas CBf3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MAaccoBas JOJsA BEIIECTBA
(TIpolLleHTHAsl KOHIIEHTpalusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSA3b OCHOBHBIX XMMHUUYECKUX IOHATUNA U IIPUMEHATH ITU
MTOHATHSI TIPU ONMCAHUY BEIIECTB U UX MPEBPAIICHUN;

e HCMOJb30BATh XHMHUYECKYI0 CHUMBOJHUKY [UIsl COCTaBi€HHUS (OpPMYJ BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OMNpPEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAAJIC)KHOCTh BELIECTB K
onpenen€éHHOMY Kilaccy coeAuHeHud 1o ¢GopmyiaMm, BHUJ XUMUYECKOM CBSI3U
(KoBaJIeHTHas! M MIOHHAsI) B HEOPTraHUYECKUX COCANHEHUSX;

e packpsiBaTh cMbICi [lepuoanueckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
ITIOHMMAaHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT UX
nojokeHuss B llepuonnueckon cucteme, 3aKOHOB COXPAaHEHHs MAcChl BEILECTB,
NIOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOTrapo;

e OIKCHIBATh W XapakTepu3oBaTh TaOnuuHyio Qopmy Ilepuonnyueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATUS «IJIaBHas noArpynna (A-rpynmna)» u
«moboynass moxarpymnmna (b-rpynma)», maneie u OoiblIMe MEPUOIbI, COOTHOCHUTH
0003HaueHusA, KOTOpble UMEIOTCs B Tabnuie «Ilepuonnueckas cuctema XMMHUYECKUX



anemeHTOB /[. 1. Menneneesa» ¢ 4UCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKHUX BJIEMEHTOB (COCTaB W 3apsAn fAnapa, OOIIee YWCIO DIEKTPOHOB U
pacnpeziesieHue UX M0 IEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh  XMMHMYECKHE  DJJIEMEHTHI, HEOPraHWYECKUE  BELIECTBA,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBy YYacCTBYIOLIMX B PEAKLIUHU BELIECTB, IO
TerioBoMy 3G dexTy);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHbIX
KJIaCCOB, TMOATBEpPXKAas ONMCAHWE MPUMEPAMH  MOJIEKYJIAPHBIX  YpaBHEHUMU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUH;

MIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHHUI B PAa3JIMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJIIPHYI0O M MOJSIDHYIO MacChl BEIIECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JI0JIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHl MO YPABHEHUIO XHUMHYECKOM
peakiuy;

MPUMEHSATH OCHOBHBIE ONEPALHA MBICIIUTEIBLHON IEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CHUCTEeMATHU3allMI0, KIACCU(UKALMIO,  BbISBICHUE
IPUYUHHO-CIIEICTBEHHBIX CBS3€HM — JJI U3yYEHHsI CBOWCTB BEIIECTB U XMMHYECKUX
peaklMii, eCTECTBEHHO-HAYyYHblE METOJAbl MO3HAHUS — HAOJIIOJIEHHE, MU3MEpPEHUE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peayibHBIN 1 MBICIICHHBIN);

ClIeI0BaTh IpaBWJIaM [IOJb30BAaHUS XUMHUYECKOW TMOCYyIO0H U J1abopaTOpHBIM
00Opy/I0BaHUEM, a TaKXKe MpaBHJIaM OOpaIleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSAMHU 10 BBIIOJHEHUIO JA0OPATOPHBIX XHUMUYECKUX OIBITOB IO
MOJIYYECHUI0O W COOMpaHUIO Ta3000pa3HBIX BeEMIECTB (BOAOPOJAa U KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPENEIEHHOM MAacCOBOW J0JIEM PacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATb W  IPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI  I10
PAacno3HaBAHMIO PACTBOPOB LIEJNOYEN U KHCIOT ¢ IOMOLIBIO MHIUKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHK U IPYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

KosunyecTBO yacoB
Ne HaumeHnoBaHue pa3iesioB U DJIeKTpOHHbIE (HU(POBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U MTPAKTUUECKON 5 2 bubmorexa LHOK

' p https://m.edso00.ru/7f41837c

JEATEILHOCTH YeIOBEKa

19 BemecTtBa n XUMHU4YECKHE 15 1 bubmuorexa [JOK

' peaxkiuu https://m.edso00.ru/7f41837c

Hroro no paszneny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Bosznyx. Kucnopon. ITonsitie 06 6 bubnuoreka [JOK

' OKCHIaxX https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax u 8 1 bubmmoteka [IOK

' COIAX https://m.edso00.ru/7f41837¢
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBAHUAX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. [lepuoauueckuii 3axoH u [lepuoauveckas cucrema xummuueckux 3j1emMeHToB /. U. MenaesneeBa. CtpoeHue aToMOB. XUMHYECKAs
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XAMHYECKUX dj1eMeHToB /I, M.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

MenpeneeBa. CTpoeHue aroma

Xumudeckas CBI3b.

bu6nmoreka [IOK

3.2 OxucmTenEHo- 8 https://m.edso00.ru/7f41837¢c

BOCCTAHOBUTCJILHEBIC peaKI_[I/II/I

bu6nmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK

p P https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IINTAHUPOBAHUE

KonnuyectBo JdarTa usyyenus
4acoB DyieKTPOHHbBIE N (PPOBLIE
Ne| Tema ypoka o0pa3oBaTejbHbIE
- pecypcsl
= =
S | & | &
/M = =
1 [IpeameT xumun. Poirb XUMUH B )KU3HU 1 bubmmoreka [JOK
yesoBeka. Tena U BelecTa https://m.edsoo.ru/ff0d210c
2 ITo € 0 MeTo/ax Io3Ha 1 bubmiorexa LIOK
HATHU MCT X ITIO3HAHUA B XUMHWU
8 https://m.edsoo.ru/ff0d227e
[IpakTiaeckas padora Ne 1 «IIpaBuia
3 paboTHI B Ta0OpaTOPHH U PUEMBI 1 bubanoreka [IOK
obOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem» Keanmopuym
YucTsle BemiecTBa U cmecu. CriocoOsl bu6mmoreka IJOK
4 N 1
pasnenenus cMmeceit Keanmopuym https://m.edsoo.ru/ff0d26ca
5 | cnesci (ne mvivepe eorn nompomnott | 1 Bammoraca LIOK
PHMED P https://m.edsoo.ru/ff0d28c8
conmn)» Keanmopuym
6 ATOMBI B MOJIEKYJTBI 1 bubmmorexa LOK
Y https://m.edsoo.ru/ff0d2a6c
7 XVWMUYECKHE HIEMEHTHI. 3HaKH (CIMBOJIBI) 1 bu6mmotexa [IOK
XUMHAYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOKHBIE BEIECTBA 1 Bubmmorexa LIOK
P - https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJE o0 VICHIE 1 bubnmnoreka [HOK
TOMHO-MOJICKYIJIAPH YCHU!
YIIpHOE ¥ https://m.edsoo.ru/ff0d2d50
UMUYeCKas MyJ1a. HTHOCTH aTOMOB
MY https://m.edsoo.ru/ff0d2eae
XUMUYCCKUX JIEMEHTOB
11 OTHOCHTEIIbHAs aTOMHAs Macca. 1 bu6mmoreka IJOK



https://m.edsoo.ru/ff0d210c
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OrtHocuTeNIbHAsS MOJICKYJIApHad Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 0151 XMMHUYECKOTO 3JICMCHTA B bubaunoreka [JOK
COCTUHCHHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTBo Bemectsa. Monb. Momspras Bu6mmoreka LIOK
macca https://m.edso0.ru/ff0d5230
1 du3NYeCKHe U XUMUYECKUE SBICHUS. bubmmoreka [JOK
Xumundeckas peakiuus Keanmopuym https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBHs MPOTEKAHUSA bubmmoreka [HOK
XUMHYECKUX peakimii Keanmopuym https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHS MacChl BEIIECTB. bubaunoreka [IOK
Xumuueckue ypasHenus: Keanmopuym https://m.edsoo.ru/ff0d3b88
17 BrrunciieHns KoJaIu4ecTBa, MacChl BEIIECTBA bubmuorexa [IOK
10 YPAaBHEHUSIM XUMUYIECKUX PEAKIIUit https://m.edsoo.ru/ff0d5708
o | s o sesand
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
o | D e,
) oer: . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIIHS 3HAHUH
20 Konrtponbnas padora Nel o Teme bu6imoreka [IOK
«BerecTBa 1 XUMHYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
21| Kuenopor - sromn s mpocrot semeerno Brbmorera LIOK
u — 3JIEMEHT | IIPOCTOE B TBO.
Hopo ! P - https://m.edsoo.ru/ff0d448e
O30H
o o
| e e
POAa peaitt > TOP ’ https://m.edsoo.ru/ff0d4614
[ousitre 06 okcHugax
N
patop P ’ https://m.edsoo.ru/ff0d497a
ITpumenenue kuciaopozaa
24 TennoBoii 3pPeKT XUMUIECKOH peakLn, Bu6mmoreka [IOK

IOHATHUE O TCPMOXUMHNYCCKOM YpPaBHCHUMH,

https://m.edsoo.ru/ff0d4790
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9K30- U SHAOTCPMHUYCCKUX PCAKIUAX

Keanmopuym
s | ol o e
FPIAHEHHE BOIIYX4, cn prer https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
II 6ota Ne 3
OJLyHIeHHe COV paine KHCI0pond, https://m.edsoo.ru/ff0d4ae2
W3yYeHHE ero CBONCTBY Keanmopuym
97 Bonopoa — sneMeHT U npocToe BELECTBO. bubmmoreka [HOK
Haxoxnenue B ipupoze https://m.edsoo.ru/ff0d4ddo
" d)mnqecxcnre[ 1 XMMHYECKHE CBOMCTBA Bu6morexa LIOK
BOAOPOAA. LIPHMCHCHHE BOAOPOAa https://m.edsoo.ru/ff0d4dd0
Keanmopuym
29 ITo € 0 KHCIJIOTax U CO bubmiorexa LIOK
HATHU 351 Tax U AX
. " https://m.edsoo.ru/ff0d50d2
30 CrniocoObl OJTy4eHHs BOAOPOJIA B bu6imoreka [IOK
naboparopuu Keanmopuym https://m.edsoo.ru/ff0d4dd0
| o
YCHUC U HPAaHUC B
Y P AOPOJIE, https://m.edsoo.ru/ff0d4f42
M3y4YeHHUE ero CBOUCTBY Keanmopuym
butmmoreka [IOK
32 M i1 00BE .3 A
OCIPHEI OUBEM [B30B. SAKOH ABOLAIPO https://m.edsoo.ru/ff0d542e
. Baf;l;mineeﬁgmsoizéMz, Kon:qec:a BEILIECTBA Butmorexa LIOK
T II 'O U3BCCTHOMY KOJIMYCCTB
B J RO 4 https://m.edsoo.ru/ff0d55a0
BelIeCcTBa Wi 00BEMY
B 0Bé
I
peardl . OCHOBE SAKOHa 0bBE https://m.edsoo.ru/ff0d5708
OTHOIICHUU I'a30B
35 du3HYECKHE U XUMUYECKHIE CBOMCTBA BOJIBI Bubmmorexa LIOK
SHHCCKHE CeiHe CBoe o4 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHsITHE 00 bu6mmoreka IJOK

uHaukaropax Keanmopuym

https://m.edsoo.ru/ff0d59e2
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BO,Z[a KaK paCTBOPHUTCIIb. HaCLI]J.[eHHBIe n

bubmmoreka [JOK

37 .M
HEHACHILIEHHBIE PaCTBOPBL. MaccoBas 10Jis https://m.eds00.ru/f0d5b40
BEIIIECTBA B PACTBOPE
[Ipaxtraeckas padora Ne 5 o Teme
38 «IIpurorosneHue pacTBOpoB € Bu6mmoreka LIOK
OIIPeaEIEHHON MaCcCOBOM IOIIEH https://m.edsoo.ru/ff0d5eba
pacTBOpPEHHOTO BelecTBay Keanmopuym
39 KontponbsHas padota Ne2 o Teme bubmoreka [{OK
«Kucnopoa. Bogopoa. Boga» https://m.edso0.ru/ff0d6342
40 Oxcupl: cocTaB, KitaccupuKanus, bubanoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
A buGamorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
okcunoB Keanmopuym
OcHoBaHUs: COCTaB, KIacCUPUKAIIHS, bubnmoreka IJOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tomyuenue u XMMHUYECKUE CBONCTBA bu6muotexa [IOK
ocHoBaHuilt Keanmopuym https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanus, bu6mmoreka IJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue u XxuMu4YecKrue CBONCTBA KUCIOT bu6imoreka [IOK
Keanmopuym https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa, CIIoCOObI bubmoreia LIOK
46 PEAHIC): }1p ’ https://m.edsoo.ru/00ad947
MOJTyYEHUs], XUMUYECKHE CBOMCTBA 4
[IpakTuueckas padora Ne 6. Pemenne
47 SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME bubnmnoreka [HOK
«OCHOBHBIE KJIACCH HEOPTaAHUUECKUX https://m.edsoo.ru/00ad9b7c
coenquHeHu» Keanmopuym
48 I'enetnyeckast cBA3b MEXKAY KIaccaMu Bu6mmoreka [IOK
HEOPTaHUYECKUX COCTUHCHUH https://m.edsoo.ru/00ad9a50
bub. OK
49 O0o011eHue U cucTeMaTu3alys 3HaHUH Hoxmorexa I

https://m.edsoo.ru/00ad9ch2
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Kontponbnas padora Ne3 mo teme

bubmmoreka [JOK

50 "O
CHOBHHefnaccm HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COEIMHEHUI
IT
51 x;ﬁzljeeciziﬁg:ﬁzﬂgZﬁﬁ: 0 Ipymmnax bubmorexa HOK
' Py https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
IT 7 11
epuoanyeckuii 3akoH u llepuonuueckast BuGmmorexa LIOK
52 CHCTEMa XMMHUYECKHX 3j1eMeHToB /1. 1.
https://m.edsoo.ru/00ada52c
MenneneeBa Keanmopuym
53 IIeproasl, TPyMIIGL, 1O TIBI bubmorexa [IOK
PHOMBL, TPYHIIIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CoCTaB aTOMHBIX SIIEp. bubanoreka [HOK
H3otomns! https://m.edsoo.ru/00ada342
CTpoeHue 3IIEKTPO 000JI0YEK aTOMO
55 anTepMe}IrOB IJEIGKZIIZ) I:/I}LIZ:KOI‘/’I JcII/I;ITeI:MbTI Il\[/[ I]/SI bubmiorexa LIOK
pHoA o https://m.edsoo.ru/00adaébc
Menneneena
X
o | e e e
proa https://m.edsoo.ru/00ada824
. . Menneneena
57 Bcepoccuiickas npoBepouHas pabora 1o
XUMHUN
3unauenne [lepronnueckoro 3aKoHa s
58 pa3BUTUS HayKu W nipakTuku. [. 1. bubmuoreka [IOK
MenpeneeB — y4EHBIi, TIENaror u https://m.edsoo.ru/00ada96e
rpak1aHUH
ONEeKTPOOTPHUIIATEIEHOCTE ATOMOB bubmuoreka [IOK
59
XAMHWYECKNX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka IJOK
60 "
ONHA XMMITHECKas CBASD https://m.edsoo.ru/00adac34
61 KosanenTtHas 1o a €CKasl CBsI3 bubmorexa [IOK
BaJICHTHAS ITOJIIPHAS XUMHUYECKAs CBA3b
p https://m.edsoo.ru/00adaab8
butmmoreka [IOK
62 KoBajieHTHas HEeMmosIpHAas XUMUYECKast CBS3b

https://m.edsoo.ru/00adaab9
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butmmoreka [IOK

63 Crenems oxuCCHMS ! https://m.edsoo.ru/00adae28
OKHCIIUTEILHO-BOCCTAHOBUTEIBHEIE bubmorexa [IOK
64 1 https://m.edsoo.ru/00adb07
peakunu Keanmopuym 5
bubmmoreka [IOK
65 OKUCIIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edso0.ru/00adb07
6
KontponbsHas padota Ne4 o Teme bubmiorexa LIOK
H bHas T o4 10 TEM
66 Tpor p 1 https://m.edsoo.ru/00adb48
«CtpoeHue aToma. XUMHUYECKAsI CBSI3b) 6
67 Pesepsusiii ypok. O0o0meHe u 1 Bu6mmoreka [IOK
CUCTEMATU3aLNs 3HAHUMI https://m.edsoo.ru/00adb33c
68 PesepBHerii ypok. O000IeHre u 1 bubmmoreka [HOK

cUcTeMaTH3aIysI 3HAHUHN

https://m.edsoo.ru/00ad9ch2
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