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HOACHUTEJBHAA 3AIINCKA

[IporpaMma Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBJIEHA HAa OCHOBE TPEOOBAHWM K pe3yslbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON TMPOrpaMMbl OCHOBHOTO o00mero obpasoBanus, npeactaBieHHbBIX B OI'OC OO0, a takxke Ha OCHOBE QeaepainbHON pabodeit
MPOrpaMMbl BOCHHUTAHMUS M C Y4€TOM KOHUEHIMHM MpernofaBaHus y4yeOHOro mpeamera «XHUMHUS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit
denepanuu.

ITporpamma o XuMuu Ja€T NpeAcTaBICHUE O LENIX, 00el cTpaTernu 00ydeHus, BOCIIUTAHUS U Pa3BUTHUS 00YYaIOLINXCS CPEICTBAMH y4eOHOT O
npeaMeTa, yCTaHaBJIMBAET 00s3aTelbHOE MPEAMETHOE COJAEpIKaHue, MPEeayCMaTPUBAET paclpe/ielieHue €ro mo KijaccaM W CTPYKTYpHUpPOBAHHE II0
pa3genaM W TeMaM NpOTpaMMbl 10 XUMHH, ONPEAEseT KOJIMYECTBEHHBIE M KAUeCTBEHHBIC XapaKTEPUCTHUKU COJEPKAHUS, PEKOMEHIYEMYIO
II0CJIE/I0BATEIbHOCTh M3YUYEHUS] XUMHUHM C YYETOM MEXKIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOIo Mpolecca, BO3PACTHBIX
0CcO0EHHOCTEH 00YJarOIUXCsl, OTPEIEIIET BOZMOKHOCTH MIPEMETA IS peaTu3allii TpEOOBAaHMIA K Pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTebHON
IIpOTrpaMMbI Ha YPOBHE OCHOBHOTO 00I1IeT0o 00pa30BaHus, a TaKkKe TpeOOBaHUH K pe3ylbTaTaM 00ydeHHs] XUMHH HA YPOBHE IIeTIeH U3ydeHus peaMeTa
Y OCHOBHBIX BU/IOB Y4€OHO-TI03HABATEIILHON J€SITEIbHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOrO COJepKAHUS.

3HaHME XWMHUU CIY’KUT OCHOBOHM JUIsl (POPMHUPOBAHMSI MUPOBO33PEHHUSI 00YYaroOIIEerocs, ero MpeJCTaBiIeHU 0 MaTepualbHOM €JUHCTBE MUDA,
BaXXHYIO POJIb UTPAIOT (hOpMUpPYEMbIe XUMHUEH MPEICTaBICHHS O B3aUMOITPEBPAILEHUSIX SHEPTUH U 00 3BOJIIOLINHU BEILECTB B IPUPOJIE, O MYTIX PEIICHHS
rno0anbHBIX MPoOJeM YCTOHYMBOTO pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SHEPreTHYECKOM, MUIIEBOM M HKOJOTHMUECKOW 0e30MacHOCTH, MpodiieM
3/IpaBOOXPaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH I caMOpa3BUTHS U (OPMHUPOBAHUS KYIbTYPbI JUUHOCTH, €€ 00Iel U (PYHKIIMOHAIBHOM
I'PaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHNE MBIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOIUXCsl, HABBIKOB UX CaMOCTOSITENIbHON yueOHOM
NeSTeIbHOCTH, JKCIEPUMEHTANbHBIX W HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B IOBCEJHEBHOM KHM3HM, TaK U B MPO(eccCHOHAIbHOM
NEeATEIbHOCTH;



3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOTO B3IJIAJa HA €IMHCTBO IPHUPOJBI M 4YEJIOBEKa, SIBISIETCA
OTBETCTBEHHBIM  HTarloM
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YUaIOLIUXCS;

CHOCO6CTByeT (bOpMHpOBaHI/IIO LHECHHOCTHOI'O OTHOHICHUSA K €CTCCTBECHHO-HAYYHBIM 3HAaHUAM, K IPUPOAC, K UCTIOBEKY, BHOCUT CBOH BKJIa/ B
OKOJIOTHYCCKOC 06p330BaHI/Ie 06yqa}0mnxc;1.

JlaHHble HarpaBiIeHUs B 00YYEHUH XMMHUM 00ECIEUNBAIOTCS CHEU(PUKOIN collepikaHus y4eOHOro MpeaMeTa, KOTOPbIH SBJISETCS MeJaroruuecku
aJlanTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETr0 O0Opa3oBaHWsS OPUEHTHUPOBAH HA OCBOCHHUE OOYYAIOUTUMHUCS CHCTEMBI IEPBOHAYAIBHBIX MOHSITHIMA
XUMHUHU, OCHOB HEOPTAHMUYECKOW XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMbBIX TOHITHI OPraHUYEeCKON XUMUH.

CtpykTypa copepkaHus MPOrpamMMbl IO XUMUU CPOPMUPOBAHA HA OCHOBE CUCTEMHOT0 Moaxoja K e€ uzyueHuto. CopepkaHue CKIaJabIBaeTCs U3
CUCTEMBI MMOHATUA O XUMUYECKOM JIEMEHTE U BEIIECCTBE M CUCTEMbI IIOHITHH 0 XUMHUECKOM peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110
MPUHIIMIY MOCJIEIOBATENBLHOTIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUI pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIDHOTO YYCHH KaK OCHOBBI BCECTO €CTCCTBO3HAHMN,

[Tepuonnueckoro 3akona [[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

YU€HUA O CTPOCHHUHU aTOMa U XUMHYICCKOMN CBA3U,

Hpe,Z[CTaBJIeHI/Iﬁ 00 BHCKTPOHHTH‘{CCKOﬁ Aucconuanuru BCIICCTB B paCTBOpaAX.

Teopernueckre 3HaHUS paccMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKU MOTYYEHHBIX U OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT
OJIHOTO YPOBHS K JIpYTOMY, BBIIOIHSS (PYHKIIMHM OOBSICHEHUS U IPOrHO3UPOBAHMS CBOMCTB, CTPOEHHS M BO3MOKHOCTEN MPAKTHYECKOT0 MPUMEHEHUS U
IIOJIyYEHUS U3Y4aeMbIX BEILECTB.



OcBoeHue NporpaMMsl 0 XMMHHU CIIOCOOCTBYET (POPMUPOBAHUIO IPECTABICHUS O XUMUYECKON COCTaBIISIONIEH HayYHOH KapTHHBI MUpa B JIOTHKE
€€ CUCTEMHOM ITPUPO/IbI, IEHHOCTHOTO OTHOLICHMS K HAYYHOMY 3HAHUIO U METOJaM II03HAHUs B HayKe. M3yueHne XuMHUH POUCXOIUT C IIPUBIICYEHUEM
3HAHUI U3 paHee U3yYeHHBIX YUeOHBIX MpeaMeToB: «OKpy)aromuili Mup», «buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

IIpy u3yyeHMHM XUMHUM HOPOMCXOIUT (OPMHPOBAHME 3HAHMN OCHOB XHUMHUECKOW HAyKHM Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKOHN JEATEIILHOCTH YEIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI. 3afada y4eOHOTO IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMbl XUMUUECKUX 3HAaHUH — BaXXHEUIIHNX (DAKTOB, MOHATHUI, 3aKOHOB M TEOPETUUECKUX MOJI0KEHNH, JOCTYIHBIX 0000I11EHUII MUPOBO33PEHYECKOTO
XapakTepa, 3bIKa HayKH{, B IPUOOIIEHUH K HAyYHbIM METOIaM [O3HAHUS [TPU U3YYEHUH BELIECTB M XUMUYECKUX peaklui, B GOpMUPOBAHUH U PA3BUTHH
[I03HABATEJIbHBIX YMEHUHN U UX PUMEHEHUH B yUeOHO-1103HABATEIbHON U yU€OHO-HUCCIIEI0BATEIbCKON e TEIIbHOCTH, OCBOCHUH MPABUII O€3011aCHOTO
oOpallleHus C BELECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipu u3yyeHnr XMMHUHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHHE IPUOOPENH TaKUe LU, KaK:

- (I)OpMI/IpOBaHI/Ie HHTCJUICKTYAJIbHO pa3BI/ITOI7I JINYHOCTH, TOTOBOH K CaMOO6paSOBaHI/IIO, COTPYAHUYICCTBY, CAMOCTOATCIIbHOMY MNPUHSATHIO
pe].HeHHﬁ, CII0COOHOM AJ[aIITUPOBATLCA K 6BICTpO MCHAKIINMCS YCIIOBUSAM KU3HU;

—  HAamIpaBJICHHOCTb OOYUYEHMs HAa CHCTEMAaTUYECKOe MPUOOIICHHE O0YIAIOIINXCS K CAMOCTOSITEIbHOM MTO3HABATEIILHON JIEATEIbHOCTH, HAYUYHBIM
MeTOJIaM MO3HaHUsI, ((OPMUPYIOIIKUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

—  o0ecrieyeHue YCIOBUN, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYArONIMMHUCS ONbITa Pa3HOOOPA3HON NESITENbHOCTH, TO3HAHUA U
CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMITETEHITUH ), UMEIOLIUX YHUBEPCATbHOE 3HAYCHHE ISl PA3JIMYHbBIX BUOB JIEATEIBHOCTH;

- (opmupoBanue obOmel GyHKIMOHATIBHON U €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, B TOM YHCJIE€ YMEHUIN OOBSCHATH M OLIEHUBATH SIBJICHUS
OKpY>KaIOILIero MUpPa, UCIOJIb3YSl 3HAHUS U OIBIT, HOJyYEHHbIE IPU U3YUEHUU XUMHH, TPUMEHSATDH UX MIPH PELIEHUH TPOOJIeM B TOBCEIHEBHOM KU3HU U
TPYZIOBOH AESATENBHOCTH;

- (opmupoBaHHEe y 00yHaIOIINXCs TYMaHUCTUUECKUX OTHOILIEHUH, TOHUMAaHUsI LIEHHOCTH XUMHUECKUX 3HAHUH JIsl BBIPAOOTKHU 3KOJIOTUYECKHU
11€1ec000pa3HOro MOBEJACHUS B ObITY M TPYIOBOU JEATENILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY KaIOLIEH MPUPOTHON Cpeibl;

—  pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPO(UIIs ¥ HANPaBIEHHOCTH JAJIbHEHIIIEro 00y4eHusl.



OO1mee YMCiI0 YacoB, OTBEAEHHBIX JIJI M3yYEHUSI XMMHUH Ha YPOBHE OCHOBHOI'O 0O0IEero oOpa3oBaHus, coctaiseT 136 JacoB: B 8 kiacce — 68
yacoB (2 yaca B HeleNo), B 9 kiacce — 68 4yacoB (2 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUA

8 KVIACC

HepBOHa‘la.ﬂbeIe XUMHN4YEeCKHUuE NMMOHATUA

[Ipeamer xumuu. Posb XMMUU B JKU3HU YeJIOBEKa. XUMHUS B CHUCTeMe HayK. Tena u BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATperatHoe
cocrosiHue BemlecTB. [loHATHE 0 MeTo/1aX MOo3HaHUs B XUMUU. YucThie BerecTBa U cMecH. CiocoObl pa3/ieieHust cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKUE DJIeMEHThl. CHMBOJIBI XMMHUYECKHUX 3JeMEHTOB. IIpocTeie M ciioXkHBIE BemecTBa. ATOMHO-MOJIEKYIISIPHOE
YYEHHE.

XuMu4decKas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB. OrtHocuTenbHas aTOMHAas Macca.
OrtHocuTenbHas MOJICKYJIsIpHad Macca. MaccoBas 1011 XUMAYECKOI0 PJIEMEHTA B COCTMHECHUH.

KonuuectBo BemectBa. Monbs. MomnsipHast macca. B3auMoCBsA3b KOJMYECTBA, MAacChl M 4YMCa CTPYKTYPHBIX €IMHMI] BemlecTBa. Pacuérel mo
dbopMynaM XUMHUYECKUX COSTMHEHU.

dusndyeckne U XUMHYCCKHE SIBIICHHUS. XHWMHUYECKast peaknuusga u eé IIpHU3HAKH. 3aKkoH COXpaHCHHUA MAaCCbl BCHICCTB. Xumudeckue YpaBHCHMU.
KHaCCI/I(l)I/IKaL[I/IH XUMHNYCCKUX pCaKI_[I/Iﬁ (COGI[I/IHCHI/IH, Pa3JI0KCHUs, 3aMCIICHU A, OGMCHa).



Xumuueckuii IKCnepumenm:.

3HaKOMCTBO C XUMHYECKOH TOCY/I0OH, MpaBuiiaMi paboThI B 1aOOpaTOpuu U puémMamMu o0palieHus ¢ 1abopaTopHbIM 000pyA0BaHUEM, U3yUCHHE
Y ONUCaHue (PU3NYECKUX CBOWCTB 00pa3Il0B HEOPTAaHNYECKUX BEUIECTB, HAOM0IeHHE (PM3NYEeCKUX (IUIaBJICHNE BOCKA, TassHUE JIb/Ia, paCTUPaHUE caxapa
B CTYyIIKE, KUIIEHUE U KOHJEHCAllUs BOJbl) U XUMHUUYECKUX (TOPEHHE CBEYM, IPOKAIMBAHUE MEIHOM IPOBOJIOKH, B3aUMOAECHCTBUE MEJa C KUCIOTOM)
SBJICHUH, HAOJIIOICHUE U ONMCaHUE IIPU3HAKOB ITPOTEKaHUsI XUMUYECKUX Peaklni (pa3iioskeHHe caxapa, B3aMMOIEHCTBIE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcunaa meau (II) mpu HarpeBanuu, B3auMojaelicTBUe xene3a ¢ pactBopom cos meau (1), n3ydenue crnocoOoB pa3aeiieHus
CMeCei: C MOMOIIbIO MarHuTa, PUIBTPOBAHKE, BRIIAPUBAHUE, TUCTUILISAIM, XpoMaTorpadus, mpoBeieHNe OYNCTKU TTOBAPEHHOW COJIM, HAOIIOACHUE U
OIMCaHME PE3YJIbTATOB IPOBEIECHUS ONBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHHe MOJIeIel MOJIEKY (IIapOCTEP KHEBBIX ).

Ba:kHeiilnue nmpeacTaBuTeId HEOPraHUYECKHX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3znyxa. Kucimopon — aneMeHT M mpocrtoe BemiecTBo. HaxoxkaeHue kuciopoja B Hpupoje, Guznyeckue u
XHUMHYeCKHe cBoicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucmopoaa. CriocoObl MoTydeHHs KUCIOpOoaa B JIA0OPATOPUHU U TIPOMBIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTpornHas MOAU(UKALUS KUCIOPOJa.

TennoBoit >hdexT XuMuUdeckor peakiuu, TEPMOXUMHUYECKUE YPaBHEHHs, 9K30- W DHIOTEPMUYECKHE peakliuu. TOIIMBO: yroib U MeETaH.
3arpsi3HeHue BO3/AyXa, yCUJIEHUE MapHUKOBOTO 3 eKTa, pa3pylIeHHEe 030HOBOTO CIIOS.

Bomopon — snemenT u npoctoe BemiecTBO. Haxoxkaenue Bomopoaa B mpupoje, GU3HIecKue U XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nony4yeHusi. KUCIOThI U COJH.

MonsipHbiii 00bEM Ta30B. PacuéTsl Mo XuMHUECKUM ypaBHEHUSIM. DU3ndeckue cBOMCTBa Bobl. Boaa kak pactBoputenb. PacTBopsl. HackienHbie
Y HEHACBIIIEHHbIE PacTBOPbI. PacTBOpUMOCTD BelIeCTB B BoAe. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHus. Poib

pPacTBOPOB B MPUPOJIE U B JKU3HU YenoBeka. KpyroBopoT BosbI B IpUpoe. 3arpsi3HEHUE MPUPOIHBIX BOJA. OXpaHa M OYHUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranudecknx coeannennid. Oxeuasl. Kimaccudukarms okcumos: coneodpasyroiue (OCHOBHBIC, KHCIIOTHBIE, aM(pOTEepHBIE) U
HecoJieoOpa3zyromue. Homenkiatypa okcuioB. dusndeckue U XuMHUECKre CBOMCTBAa OKCcUAOB. [loyduenne okcumos.



OcnoBanus. Knaccudukanuss ocHOBaHMH: IIENOYM M HEpacTBOpUMbIe OcHOBaHUsA. HomeHknaTypa ocHoBaHMH. Pu3nyeckue U XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHnre ocHOBaHHUI.

Kucnorel. Knaccudukanus kucnor. Homenkiarypa kucioT. @u3ndeckue U XMMUYECKHE CBOMCTBA KUCIOT. Psj akTuBHOCTHM MetamioB H. H.
bekerosa. [loyyenue Kucior.

Comu. Homenknarypa cosieil. @uznueckue 1 XuMU4Yeckue cBoiicTa coseil. [lomyuenue coneil.

I'eneTnyeckas cBs3b MCKAY KilIaCCaMU HECOPTaHUYCCKUX COCJIMHECHUM.

Xumuueckuii IKCnepumeHnm.

KayeCTBEHHOE OIpeIeJIEHUE COJIepKaHMsI KUCIOPOAa B BO3/1yXe, IOJIyueHUe, COOMpaHue, paclio3HaBaHUE U U3yYE€HUE CBOMCTB KHCIOPOAa,
HaOJI0IeHNe B3aUMOJICHCTBUS BEILECTB ¢ KMCIOPOAOM M YCIOBMS BOZHUKHOBEHMS U MpEKpallleHUs ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3lamu
OKCHUJIOB U ONMCAHUE UX CBOMCTB, MOJy4yeHHE, COOMpaHUE, paclio3HaBaHWE U M3y4eHHE CBOWCTB BOAOpOJa (FOpPEHHUE), B3aUMOJICHCTBHE BOIOPOA C
okcugoM Meau (11) (BO3MOKHO HCTIONB30BaHIE BHICOMATEPUAIIOB), HAOI0IeHHE 00pa3I0B BEIECTB KOJIMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEN
pacTBOPEHMS BELIECTB C PA3NIMYHOM PACTBOPUMOCTBIO, NPUTOTOBIEHHWE PACTBOPOB C OINPENEIEHHOM MAacCOBOW JI0JIEH PAacTBOPEHHOTO BEIECTBA,
B3aUMOJIEHCTBHE BO/IbI C METAJUIAMU (HATPUEM U KaJIbI[MeM) (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB), HCCIIe0BaHUE 00pa3I0B HEOPraHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAOIIOJAEHUE W3MEHEHUsI OKPAaCKU MHAMKATOPOB B PAaCTBOPAX KUCJIOT U IEJOoYel, U3ydyeHHe B3auMOJICHCTBUS OKCUAA
meau (II) c pacTBopoM cepHOM KUCTOTHI, KUCIOT C METAJUIAMHU, PEAKINI HEHTpaau3aluy, MoJTy4eHHe HEpaCTBOPUMbBIX OCHOBAHUM, BBITECHEHU € OJIHOTO
MeTaJljia IpyruM U3 pacTBOpPa COJIM, PELICHUE YKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHele Ki1acchl HEOPraHMYECKUX COSTUHEHUI.

Ilepuoanuecknii 3axon u [lepnoanyeckas cucrema xumudeckux 3jemeHToB /I. U. MenaeneeBa. CTtpoeHue aroMoB. XUMHU4YeCKAasl CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIul

[lepBble MOMBITKK KiIaccU(PUKAIMM XUMHYECKHX >JeMEeHTOB. [loHSATHE O rpymnmax CXOAHBIX JIEMEHTOB (LIEJIOYHbIE U IIETOYHO3EMENbHbIE
METaJJIbl, TaJIOTE€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCUbI U THUIPOKCUIBL.

[lepuonnueckuii 3akoH. [leproanueckas cucrema xumuueckux 3inemenToB /I, Y. Menneneesa. KopoTkomnepuoHas U JUIMHHONIEPUOAHAS (DOPMBI
[Tepnonnueckoil cucreMbl xumudeckux snemeHToB [[. M. Menneneesa. Ilepuonbl u rpynmnbel. @U3ndecKnii CMBICI NOPAIKOBOTO HOMEpa, HOMEPOB
[IEPUO/IA U TPYIIIBI 2JIEMEHTA.



Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M3oTombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000104eK aTOMOB IepBbIX 20 XUMUYECKUX IEMEHTOB
ITepuonnueckoir cucremsl [I. M. MenaeneeBa. XapakTepucTuka XUMUYECKOTO 3JIEMEHTA IO ero mnojiokeHuro B Ilepuommueckoint cucreme /. M.
Menneneesa.

3aKOHOMepHOCTI/I N3MCHCHUS paJjuyCa aTOMOB XMMHUYCCKHUX 3JIEMCHTOB, MCTATINIMYCCKUX U HEMCTAJIJIIMYCCKUX CBOMCTB 110 rpymmnaM v nepuogam.

3nauenue [lepuoanueckoro 3akona u [lepuoanyueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB ISl pa3BUTHUS Hayku U nipakTuku. I. . Mennenee —
YUEHBIN U TPAKIAHNH.

Xumunyeckas cBs3b. KoBaneHTHas (oJsipHAast U HENOJIsIpHAsi) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. loHHas CBA3b.
Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporeccsl okucienus u BoccTaHoBIEeHN. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHnm.

HU3YUCHUC 06pa3u013 B€HICCTB MCTAJIJIOB U HCMCTAJIJIOB, B3aI/IMO,Z[eI>'ICTBI/Ie TUAPOKCHUJIAa HUHKA C paCTBOpaMU KHUCIIOT U H_ICJIO‘{eﬁ, IMPOBCACHUC
OIIBITOB, UJUTFOCTPUPYIOIIHUX MPUMEPLI OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/Ie, PCaKknumn pasjioKCHUs, COG)II/IHGHI/IH).

Mesicnpeomemmunie céasu

PeaJ'II/BaI_[I/IH MCKIIPECAMETHBIX CBsI3eM IpU N3y4CHNUU XUMUH B 8 knacce OCYHICCTBJIACTCA YEPEC3 UCITOJIB30BAHUC KAK O6H_II/IX C€CTCCTBCHHO-HAYUYHBIX
HOHﬂTHﬁ, TakK 1 HOHSITI/IIjl, ABJIAIOIINUXCA CUCTEMHBIMU IS OTACJIBHBIX ITPEAMCTOB €CCTCCTBECHHO-HAYYHOI'O THUKJIA.

O6IJ_II/IG CCTCCTBCHHO-HAYYHBIC IIOHATUA: HayLIHBII‘/JI (I)aKT, TUIIOTE34, TCOpHA, 3aKOH, aHaJin3, CHUHTC3, KJIaCCI/ICI)I/IKaI_II/ISI, NEpUOANYIHOCTD,
Ha6J'II021€HI/Ie, OKCIICPUMCHT, MOACITIUPOBAHNEC, USMEPCHHUE, MOJICIIb, SABJICHHUC.

dusuka: MaTtcpusd, aToM, DJICKTPOH, IMIPOTOH, HeﬁTpOH, HOH, HYKJIUA, U30TOIIbI, PAAUOAKTUBHOCTb, MOJICKYJIA, BHCKTpI/I‘-ICCKI/Iﬁ 3apsn, BCHICCTBO,
TEJIIO, O6’béM, arperaTHo¢ COCTOAHHUEC BCIICCTBA, I'as, (1)I/I3I/IquKI/IC BCJIMYHNHBI, CIUHUILBI U3SMEPCHN A, KOCMOC, IIJIAHCTHI, 3Bé3,[[LI, COJ'IHI_IC.

buonorust: porocuntes, npixanue, onocdepa.



I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbL, MOJIE3HbIE HCKOMIAEMbIE, TOILIIUBO, BOAHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XuMHuuecKkas pPeaknus

[Tepuoanueckuii 3akoH. [lepuognueckas cucrema xumuueckux anemeHToB [[. 1. MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHN
CBOMCTB XMMHYECKUX 3JEMEHTOB IEPBbIX TPEX MEPUOAOB, Kalus, KadblUsg U HMX COCIUHEHHH B COOTBETCTBUU C IIOJIOKEHHUEM 3JIEMEHTOB B
[Iepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BenecTBa: BUJIbl XUMUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOM
PELIETKY U BUIAa XUMUYECKON CBS3H.

KHaCCI/Iq)HKaHI/ISI W HOMCHKJIaTypa HCEOPTaHNMYCCKUX BCHICCTB. XUMHUYEeCKHUe CBOMCTBa BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJ1acCaM
HEOPTraHNYCCKUX COGﬂHHCHHﬁ, TCHCTUYCCKAA CBsA3b HCOPTaHUYCCKUX BCIICCTB.

Krnaccudukanys XMMHUECKUX peakUui MO pa3M4yHbIM MpU3HAKaM (IO YHMCIY U COCTaBY YYaCTBYIOUIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
3¢ dexTy, N0 U3MEHEHUIO CTENEHEeH OKHMCIEHUS XMMUYECKHX 3JIEMEHTOB, MO0 0OpaTUMOCTH, MO YYacTHIO KaTalu3aTopa). JK30- U SHI0TEPMHUUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHHUS.

Ilonstue o CKOpPOCTH XUMHUYECKOU pCaKkuuu. [TousiTue 00 O6paTI/IMLIX n H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IloHsiITHE O TOMOTE€HHBIX U
IFETCPOTrCHHBIX PCaKIHAX. IToustne o xartammse. [loHATHE 0 XMMHYECKOM PaBHOBECCHUMU. (DaKTopBI, BJIMAIOIOIUEC HAa CKOPOCTH XHUMHYICCKOM p€akuuu nu
IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHUS.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pc€akuuu, SHGKTpOHHBIfI 0aJaHC OKHCIMTEIbHO-BOCCTAHOBUTEIBHOM pCaKkmuu. CocraBnenne ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HUCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.



TeOpI/IH BHCKTpOHHTquCKOﬁ Jucconnanuu. BJ'ICKTPOJ'II/ITBI U HEBJICKTPOJIMTEI. KaTI/IOHBI, aHWOHBI. MexaHn3M Jucconuanum BEUIECTB C
Ppa3iInuHbIMU BUJAAMU XUMHUYECKOH cBs3u. CTEneHb Jucconuanuu. CubHEIC U cl1a0bIe SJICKTPOJIMTEIL.

Peakiiun monHoro oomMeHa. Y CloBUs MPOTEKaHUS peaKIMii HOHHOTO OOMEHa, TOJIHBIC M COKpalEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBoMCTBa
KHCJIOT, OCHOBAaHUH U COJIEH B CBETE MPEJCTABICHUN 00 JEKTPOJIUTUUECKON aucconuanui. KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHATHE O THapOIU3e
coJIei.

Xumuueckuii IKCnepumenm.

O3HAKOMIJICHHE C MOJIEISIMU KPUCTAINTHYECKUX PEHIETOK HEOPTaHWYECKUX BEHIECTB —METAJIJIOB U HeMeTauloB (rpadura M anmasa), CI0KHBIX
BEIIECTB (XJIOpUIA HATPUS), MCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOH PEaKIMU OT BO3JCUCTBHS PA3IMYHBIX (PAKTOPOB, MUCCIICTOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IpolEcca JUCCOLUALMU KHUCIIOT, IIeJoued U cosied (BO3MOYKHO HCIOJIb30BaHUE BHUJAEO MAaTEpPHAIOB),
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOIINX MTPU3HAKY MPOTEKAHUSI peaKIfii HOHHOTO oOMeHa (00pa3oBaHue 0cajIKa, BbIAeNIEHUE ra3a, 00pa3oBaHe BOIbI),
OTBITOB, WJITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMN (FOpEeHHEe, peaKIMu Pa3IoKeHHs, COCIMHECHHS), PaCcIIO3HABAHUE
HEOPraHWYECKUX BEIECTB C OMOIIbI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PELICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTanabl M MX cOeTHHEHUS

O6mras xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIC CTereHu okucieHus. CTpoeHne u (PU3MUEeCKUe CBOMCTBA
MIPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOICTBA Ha MPpUMEpE XJIopa (B3aUMOJICHCTBUE ¢ METAJUIaMH, HEMETAJUIaMU, I1eJ04amMu ). XJIOPOBOAOPOI.
ConsiHast KMCTIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHe, MpuMeHeHue. JleiicTBHe XJlopa 1 XJIOPOBOOPO/Ia Ha OpPraHu3M uenoBeka. BakHeiime Xmopuas
U UX HaXOXJECHUE B IPUPOJIE.

OOmas xapakrepucTuka 37eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHue u Gpusnueckue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U cepbl. AJIOTPOINHBIE MOAU(DUKALIMN KUCIOPOAa U cepbl. XUMHUUECKUE cBoicTBa cepbl. CepoBOIOpO/,
CTpoeHHe, (pu3nuecKrue U XuMuieckre cBoiicTBa. OKCHJIbI Cepbl KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, PU3NYECKUE U XUMUYECKHE
cBOMcCTBa (0OIIME Kak MpeAcTaBUTENs Kiacca KUCIOT M crneuupuyeckue). XUMUUYECKUE PEaKlny, JIeKallue B OCHOBE MPOMBIIIIEHHOIO Crocoda
MOJTy4YeHHUs1 cepHOU KUCIOTHI. [Iprumenenue ceproii kucaoTsl. Cou cepHOM KMCIOTHI, KaueCTBEHHAsl peaklus Ha cyiabdar-uoH. HaxoxaeHue cepsl u eé
COEIMHEHMH B MpHpoAe. XMMHUUECKOE 3arps3HEHHE OKPYKAIOUIeH cpe/ibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE 10K/IH, 3arps3HEHNE BO3/lyXa U BOJIOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.



OO0r11as XxapakTepUCTUKa 37eMEeHTOB VA-rpytibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbBIC CTEIIEHH OKKCICHHUS. A30T, paCpOCTPAHEHHE B
npupojie, pU3HUeCKue U XUMHYCCKHE CBOMCTBA. KpyroBopor azora B mpupoje. AMMHAK, ero (pU3UYEeCKUe U XUMHUYCCKHE CBOWCTBA, MOJYYCHUE U
IMPUMCHCHUC. Comn aMMOHU, UX (I)I/I3I/I‘-IeCKI/Ie U XUMHWYCCKHUEC CBOfICTBa, IMPUMCHCHUC. KauectBennas pCaKklrg Ha HOHbI AMMOHUA. A3zotHas KHCJI0Ta, eé
nojydeHue, GU3nUecKue U XMMHUIECKUE CBOicTBa (00IIHMe Kak MPeICTaBUTEN sl Kilacca KHCIOT | crierrduyeckue). Mcrnonp30BaHue HUTPATOB U COJICH
aMMOHMSI B Ka4€CTBE MUHEPAIbHBIX yI00peHui. XMMHUYeCKOe 3arpsi3HeHNE OKPYKArOIeH Cpebl COSTMHEHUSIMH a30Ta (KUCIIOTHBIE TOKAH, 3arps3HEHHE
BO3/lyXa, MOYBbl u BOAOEMOB). Dochop, ammorpornubie Moaudukamuu docdopa, pusmdeckne u xumudeckue cporctBa. Oxcun docdopa (V) u
dbocdopras kucaora, GU3MUECKHe ¥ XMMUYECKHE CBOMCTBA, nmonydenue. Mcmnonp3oBanue hochaToB B KauecTBE MUHEPATIbHBIX YI0OPEHUIA.

O6mras xapakrepuctuka snemMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTEIICHN OKHUCIICHUS. YTIIEPOl, aJJIOTPOITHbIE
MoU(UKALMH, paCIIPOCTPAHEHHUE B IPUPOJIE, pru3nyeckre U XuMudeckue cBoicTBa. Ayncopouus. Kpyrosopot yriepona B npupoae. Okcusl yriepoaa,
uxX (pU3MYecKHe M XMMHUYECKHE CBOMICTBa, JIEHCTBHE Ha JKUBbIE OPraHU3MbI, IOJIyY€HHUE U NPUMEHEHUE. DKOJOIMUECKUe MpoOJeMbl, CBA3aHHBIE C
okcugoM yraepona (IV), rumore3a rio0ambHOrO MOTEIUICHUS KIMMara, MAapHUKOBBIA A (eKkT. YroapHas KUCIOTa M €€ COoNd, UX (U3UYECKUEe H
XMMUYECKHE CBOMCTBA, MOJydyeHUE M NpuMeHeHue. KadecTBeHHast peakiys Ha KapOOHAT-uoHbl. Vcrnonb3oBaHue kapOOHATOB B OBITY, MEIUIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM X03siiicTBe. IlepBoHayanbHble MOHATHS 00 OpraHMYECKHX BELIECTBAX KaK O COSAMHEHUSX Yriaepoaa (MeTaH, 3TaH, TUJICH,
alleTUIICH, dTAHOJI, TIIMIEPUH, YKCYCHAs KUCIIOTa). [IpupoaHbIe MCTOYHUKH YTIEBOAOPOAOB (Yroib, IPUPOAHBIH Ta3, He(PTh), MPOIYKTHI UX epepabOTKH
(OeH3uH), UX poib B OBITY M MPOMBIIIIEHHOCTU. [IoHATHE O OMOJIIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaxX, Oelkax, yrieBoJax — U UX POJH B KU3HU
4esoBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢puznyeckue u XMMHUYECKHUE CBOWCTBA, MOIy4YeHHE U npuMeHeHue. CoeuHeHns KpeMHus B mpupoe. OOuue npeacraBieHust o0
okcuae kpemHus (IV) n kpemuueBoit kucinore. CHIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeine cTpouTenbHble MaTeprabl:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, kee300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:.

n3y4yeHue o0pa3loB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJIIHOM KUCIIOTHI, MPOBEACHUE KAaUeCTBEHHBIX PEAaKIIUN Ha XJIOPUA-UOHBI U
HaOJt0/IeHNe MPU3HAKOB MX IMPOTEKAaHMsI, OIBITHI, OTpaXkarollue (U3NYECKHe W XMMUYECKHE CBOICTBAa TajloT€HOB W MX COEAMHEHUH (BO3MOXKHO
WCIIOIh30BaHUE BUCOMATEPHUATIOB), O3HAKOMIIEHHE ¢ 00pasmaMu XJIOPHUIOB (TaJOT€HHIOB), 03HAKOMIICHHE C 00pa3IiaMu cepbl U €€ COCIMHECHU IMU
(BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB), HAOIIOACHUE MTpoliecca OOYTIMBaHMS caxapa Mo AeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI,
M3Y4YEHHE XMMHYECKHX CBOMCTB pa30aBIEHHON CEpHOI KUCIIOTHI, TPOBEJCHHE KaueCTBEHHON peakluy Ha Cyib(paT-uOH U HaOJNI0/IeHNEe pU3HaKa eé
MIPOTEKAHUs, 03HAKOMJIEHHE C PU3NUECKUMHU CBOMCTBAMH a30Ta, pocdopa 1 ux coeTuHEeHNH (BO3MOKHO UCIOIb30BaHUE BUIEOMATEPHUATIOB), 00pa3aMu



a30THBIX U PocOpHBIX yI0OpeHuil, moyueHue, cooupanue, pacrno3HaBaHue U W3y4eHHUE CBOMCTB aMMHUaKa, MPOBEICHNE KaUeCTBEHHBIX PEeakIuii Ha
MOH aMMOHHUS U (PocdaT-uOH U U3y4YEeHHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO
HCTOJIb30BAHUE BHICOMATEPHAIIOB), M3yYCHHE MOJENeH KpUCTAJUIMYECKHX PemIETOK aiamasa, rpadura, QyiepeHa, 03HAKOMJIICHHE C IPOLECCOM
azcopOIMu pacTBOPEHHBIX BEHIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasza, MOJy4yeHHE, COOMpaHue, paclio3HaBaHUE U H3y4eHUe
CBOWCTB YTJICKHCIIOTO ra3a, MPOBEACHNE KaUeCTBEHHBIX PEaKLMil Ha KapOOHAT M CHIIMKAT-MOHBI U M3yYeHHE TIPU3HAKOB MX MPOTEKAaHUs, 03HAKOMJICHHE
C MPOAYKLMEN CUJIMKATHOMN MPOMBIIIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4d 110 TeMe «BajkHele HeMeTallbl U UX COSIUHEHUS».

MeTa/ibl 1 UX COETMHEHUS

OO01as XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUM X I0JIOKEeHU B [lepuonyeckoii cucteMe XMMHUUECKUX JIEMEHTOB
. Y. Mennieneesa u ctpoeHust atoMoB. CTpoeHre MeTajuioB. MeTtaiunueckas CBs3b U METAJUIMYECKask KPUCTAUINYECKas PEIIETKA. DIIEKTPOXUMUYECKUI
psia HanpspkeHuH MetaioB. PU3MuecKue U XMMHUYecKue CBocTBa MeTailioB. OOmue crocoObl noaydeHus MeTauioB. [IoHsATHE 0 KOPPO3UH METAJLIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uH. CIuiaBsl (CTallb, YyryH, TIOPATIOMUHUI, OpOH3a) M UX MPUMEHEHHE B OBITY M TPOMBIIICHHOCTH.

[lenounbie MeTauibl: MoJiokeHue B Ilepuognyeckoit cucreme xumuueckux seMeHToB . 1. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0XKICHUE B
npupoje. Puznyueckre U XUMHUECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIBI U TUIPOKCUIBI HATPUA U Kanus. [IpuMeHeHue MIeTOYHbIX
METAJUIOB U UX COETUHEHUN.

[IlemouHO3eMENBHBIE METAJIIBI MATHUI U KaJIbIUI: TTOJ10KeHUE B [lepuoandeckoii cucreme xumuueckux anmemeHToB . . MeneneeBa, crpoeHue
UX aTOMOB, HAXOXJeHHE B Tpupojie. Ou3ndeckre 1 XUMUIECKIEe CBOWCTBAa MarHusl M Kaiblivsl. BaxkHele coeAMHeHNs Kalblus (OKCHJI, THAPOKCH/I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Asmromunmit: nonoxenne B Ilepronnueckoi cucreme xumuueckux snemeHtoB [. M. MenpaeneeBa, cTpoeHue atoma, HaXOXKJIECHHE B MPUPOJE.
duznyeckue 1 XUMHUYECKHE CBOMCTBA amoMUHUA. AMGOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHTon J[. . Menaeneesa, cTpoeHre aroma, HaX0XJACHUE B IPUPOJIE.
duznyeckue U XUMHUYECKHUe CBOMCTBa kene3a. Okcuabl, ruipokcuanl u comn xkenesa (II) u sxenesa (I1I), ux cocras, CBOMCTBA U MOyYCHHUE.

Xumuueckuii IKcnepumenm:



03HAKOMJIEHHE C 00pa3liaMHi METaJIOB U CIIJIaBOB, UX (PU3NUYECKUMHU CBOMCTBAMHU, U3YUEHHUE PE3YyIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA Kalblusi M HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEJOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHMS JKETIE3a B KUCIOPOAE (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEaKIUii Ha MOHBI: MarHus, KaJbIUsl, ATFOMUHUS, ITMHKA, xene3a (II) u xenesa (I1I), menu (II), HabmroneHue u
OINHMCaHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMHU HATpPUsl, Kalus U KaiblMs (BO3MOXKHO HCIOJIb30BaHHE BUCOMATEPHUATIOB), MCCIEAOBaHUE
aM(pOTEepPHBIX CBOWMCTB T'HAPOKCHUIA ATIOMUHHUS M THAPOKCUAA LWHKA, PEHICHUE SKCIICPUMEHTAIBHBIX 3a1a4 Mo TeMe «BakHeWIne MeTayulbl U HUX
COCJIMHEHHUSI.

XuMus M OKpy:Kamomas cpeaa

BemiectBau MaTCpHaibl B HOBCGI[HGBHOﬁ JKU3HU YeJloBeKa. be3ormacHoe HCIoIb30BaHUE BEIISCTB U XMMHUUECKUX peaKHI/Iﬁ B 6I>ITy. HepBa;I IIOMOIIIb
IIprU XUMHUYCCKUX OKOrax U OTpaBJICHUAX.

XuMHYecKoe 3arps3HeHHe OKpYy)Karollen cpeibl (MpeaenbHas JOoMycTuMasi KoHueHTpamus Beulects, ganee — I1JIK). Ponp xuMuu B pemenun

9KOJIOTUYECKUX MPOoOIeM. Xumuueckuii IKcnepumenm: n3ydeHre oopas31oB MaTepruaioB (CTEKIIO, CIIaBbl METAJIOB, OJMMEPHBIE MAaTEPUAIIbI).
Mesicnpeomemmoie céasu

Peanmaunﬂ MCKITPCIMETHBIX CBsI3EH IIpy U3YUCHUN XUMHUU B 9 xJacce OCYHICCTBJIACTCA 4YCPE3 UCITIOJIB30BAHUC KAK O6IIII/IX C€CTCCTBCHHOHAYYHBIX
HOH?[THﬁ, TakK 1 HOHSITHi/JI, ABJIAIOIINUXCA CUCTEMHBIMU IS OTACJIBHBIX ITPEAMCTOB €CCTCCTBECHHO-HAYYHOI'O THUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4dHbIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(ukanus, NepuoIUYHOCTbD,
Ha0II0JIeHUE, YKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOJIOTHSI, MATEPUAJIBI.

®duszuka: MaTepUs, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIBI, PaUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij, TPOBOJHHUKH,
MOJTYIIPOBOJIHUKY, JHAJEKTPUKH, (DOTORJIEMEHT, BELIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHME BEILECTBA, ra3, pacTBOP, PacTBOPUMOCTb,
KpUCTaJNIM4ecKasl pel€TKa, CIjIaBbl, PU3NUECKUE BETUUYNHBI, €IMHUIIBI H3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: potocunTes, Abixanue, Ouocdepa, 3kocucTeMa, MUHEPAIbHbIE YA00PEHU S, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIE BEILIECTBA.



I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbL, MOJIE3HbIE HCKOMIAEMbIE, TOILIIUBO, BOAHBIEC PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O

OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHS IPOTPAMMbI OCHOBHOT'O 00IIIer0 00pa30BaHus TOCTHTAIOTCS B X0/1¢ 00yUCHHs XUMHUH B €IMHCTBE YIEOHOH 1
BOCIIUTATEIILHON JACATCIBHOCTH B COOTBCTCTBHUU C TpaJUIIMOHHBIMH pOCCI/II\/'ICKI/IMI/I CONMOKYJIbTYPHBIMHU W JYXOBHO-HPAaBCTBCHHBIMU LEHHOCTSIMU,
NPUHATBIMA B OOINECTBE TNpaBWIAMH W HOPMAMH TIOBEACHUS W CIOCOOCTBYIOT MpOIIECCAaM CAaMOIIO3HAHUS, CAaMOPA3BUTHS W COIMAIHM3AIUU
00y4aroImxcs.

JImaHOCTHEIE PE3YIbTATBI OTPAKAIOT TOTOBHOCTDH o6y11afonmxc;1 PYKOBOJACTBOBATLCS CHCTEMOM ITO3UTHUBHBIX HEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
paciupeHucC OnbITa ACATCIIBHOCTU HA eé OCHOBEC, B TOM YHUCJIC B HaCTH:

1) naTpMOTHYECKOT0 BOCTUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY Y HAYYHOMY HACIIEAUIO, IOHUMAaHNs 3HAYEHHUS! XUMHUYECKOW HAYKH
B JKM3HU COBPEMEHHOI0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMH(OpMAaIMed O MepeloBBIX JOCTHKEHHUSIX U OTKPBITHSX MHUPOBOU U
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHMSA:

MpEACTABJIICHUS O COMUAJIBHBIX HOPMAX U IpaBUJIaX MECKIIMIHOCTHBIX OTHOIIICHUH B KOJITICKTUBCEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B



O6H.[€CTBCHHO HOHGSHOﬁ, yqe6HOHCCHe,HOBaTeJIBCKOI>'I, TBOp‘ICCKOfI U Apyrux BuUAaxX ACATCIBHOCTH, TI'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM
ACATCIIbHOCTH IIPU BbIIIOJHCHUN y‘-Ie6HLIX, IMMO3HABATCJIbHBIX 3aJa4, BBIIIOJIHCHUHN XHUMHUUYCCKHUX ISKCIICPUMCHTOB, CO3AaHHUU y‘-I€6HBIX ITPOCKTOB,
CTPCMJICHHUA K B3aMMOIIOHMMAHHWIO U B3aUMOIIOMOIIN B ITPOLICCCC 3TOM y‘-ICGHOfI JACATCIIBHOCTH, TOTOBHOCTH OLICHHUBATDH CBOE IMMOBCACHHUEC U IMOCTYIIKU
CBOHX TOBapI/IIHeﬁ C IMO3HUIIMKU HPABCTBCHHBIX U IIPABOBBIX HOPM C y‘léTOM OCO3HaHMHA HOCJ'IGI[CTBI/Iﬁ IOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE U XMMUYECKOM PEaKI[MU, COOTBETCTBYIOLIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABIISIFOLINE OCHOBY JUISI TIOHUMAaHHS CYIIHOCTH HAay4HOW KapTHHBI MHpPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIHL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IO3HAaBATCJIbHBIC MOTHUBBI, HAITPABJICHHBIC HA IMOJTYYCHHUEC HOBBIX 3HAHUM 110 XUMHH, H€O6XOIII/IMI)IC JUIA 00BSICHECHUS Ha6JIIOI[a€MI)IX ImponeccoB n
HBHGHHﬁ, HOSHaBaTeHBHOﬁ, HHQ)OpMaHI/IOHHOI;’I U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIILHOMN pa6OTI>I C y‘le6HLIMI/I TCKCTaMU,
cnpaBquoﬁ HHTepaTypOfI, AOCTYIIHBIMH TCXHUYCCKHUMHU CPCACTBAMU PIH(bOpMaI_II/IOHHBIX TeXHOHOFHfI;

MHTEpEC K 00YUCHHUIO U ITO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K CAaMOOOPa30BaHMIO, IIPOSKTHOM 1 MCCIIE0BATEIbCKON
NeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIE€HHOCTU U YPOBHS 00y4eHHUsI B JaIbHEHUIIEM;

4) ¢popMuUpoOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH ’KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 37J0POBbIN 00pa3 KU3HU, OCO3ZHAHNE TIOCIEACTBU I
U HENpUSTHE BPEIHBIX NPUBBIYEK (YHOTPEOJEHUS alKOroJisd, HapKOTUKOB, KYpPEeHHs), HEOOXOIMMOCTHU COOJIIOJIEHUS MpaBHJ O€30MacHOCTH NpHU
O0palleHnt ¢ XUMUYECKIMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCTIMTAHUSI:

MHTEpeC K NPAaKTUYECKOMY M3YUEHUI0 podeccrii U Tpyia pa3InyHOro pojia, yBaXKEHHUE K TPYIY U pe3ysbTaTaM TPYIOBOH JAESITEeIbHOCTH, B TOM
YuCJie HA OCHOBE MPUMEHEHUSI TIPEIMETHBIX 3HAaHUH 110 XUMUU, OCO3HAHHBIN BBIOOP MHAMBUAYAIbHOMN TPaeKTOPUH MPOIOJKEHUS 00pa30BaHUs C yUETOM
JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHUMMH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIHEIIHOW Mpo(ecCHOHANTBHON AEATENIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ECCHOHANBHOM cpee;



6) IKOJIOrHYEeCKOr0 BOCIIMTAHMS:

IKOJIOTHYECKHU 1elIeco00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHUKY JKM3HM Ha 3eMile, OCHOBE €€ CYILECTBOBAHMS, IIOHUMAHUE IIEHHOCTH
3JI0POBOTO U 0€30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U IICUXMYECKOMY 37I0POBBIO, OCO3HAHHUE IIEHHOCTH
COOJTIOICHYSI TPABUIT OE30M1ACHOT0 OBEICHHUS IIPH pab0Te C BEILIECTBAMH, & TAK)KE B CHUTYAIIMX, YIPOXKAIOIINX 3/I0POBBIO U )KU3HH JIFOJICH; CHOCOOHOCTH
HNPUMEHSTH 3HAHHS, [TOJTydaeMble IPU U3YYCHUH XUMHH, [Tl PELICHHS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPEIOi, s
MOBBIIIEHUST YPOBHS 9KOJIOTUYECKOH KYJIBbTYphl, OCO3HAHUSA TJ00ATLHOTO XapaKTepa HKOJOTHYECKUX MPOOJeM M MyTe MX PeUIeHUs MOCPEICTBOM
METO/IOB XMMHUH, KOJIOTHYECKOT0 MBIIUICHHS, yMEHHsI PYKOBOJICTBOBATHCS UM B [T03HABATEIILHOM, KOMMYHUKATUBHOM U COLMATIBHOMN MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACIAIOT 3HAUMMBbIE JJi1 (POPMHPOBAHHUS MUPOBO33pEHUS OOILIEHAYYHBIE MOHATHS (3aKOH, TEOPHUS,
MPUHLIMII, TUIIOTE3a, (PAKT, cucTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPbIe HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX NMpEAMETax U
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 3TUX MPEIMETOB (OPMHPOBATH MPEACTaBIECHUE O 1IEJOCTHON HayyHOW KapTHHE MHpa, U YHUBEpCaJbHbIE YueOHbIE
neicTBus (IO3HaBaTeNIbHbIE, KOMMYHUKATUBHbBIE, PETYJIATHBHBIE), KOTOpble 00eclneyuBaloT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHMIO U OCYLIECTBIICHHUIO YU€OHOH 1€ TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble JJornyeckue aeiicTBUA:

YMCHUA HUCIOJIB30BaTh HpI/IéMBI JIOTUYCCKOro MBIINIJICHUSA ITPU OCBOCHUH 3HAHUIL: PaCKpbIBaTh CMBICIT XHUMHYECKUX MMOHSTUHN (BBI)IQJ'I?ITI) ux
XapPaKTCPHBIC TPU3HAKHU, YCTAHABJIMBATH B3aUMOCBA3b C IPYTHUMU HOHSITI/ISIMI/I), HCIIOJIB30BaTh IMIOHATHUA OJIA 00BACHEHHS OTACIBbHBIX (I)aKTOB u HBHCHHﬁ,



BBI6I/IpaTB OCHOBAHUA U KPUTCPUUN IJIA KJ'IaCCI/I(bI/IKaI_II/II/I XHUMHUYCCKUX BCHICCTB U XUMHNYCCKHX peaKquI, YCTaHaBJIMBaThb MIPUYUHHOCJIICACTBCHHBIC CBA3U
MCKAY 00BbEeKTaMHU HU3YUCHUS, CTPOUTDH JIOTUYCCKUC PACCYIKACHUA (I/IHI[yKTI/IBHbIe, ACAYKTUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BBIBOJIbI N 3aKJIFOUCHU A,

YMCHHUEC ITPUMCHATH B ITPOUCCCC IMO3HAHUSA IMOHATHA (Hpe,Z[MeTHBIe n MeTaHpeI[MeTHBIC), CHUMBOJIMYCCKUEC (3HaKOBBIe) MOACIIN, UCIIOJIb3YEMBIC B
XHUMMHU, Hp606p330BI)IBaTB IOIHUPOKO MPUMEHACMBIC B XUMUH MOJCIIBHBIC ITPCACTABICHUSA — XUMHYCCKHI 3HAK (CI/IMBOJ'I SHGMCHTa), XHUMHUYECKas (bOpMYJ'Ia
U YpaBHCHHC XUMHYCCKOU pCakuun — Ipu PCIICHHUU y‘-Ie6HO-HO3HaBaTeJIBHBIX 3ajga4, C y‘-IéTOM 9TUX MOJICJIbHBIX HpCIICTaBJICHI/Iﬁ BBISABIIATH U
XapaKTECpPU30BaTh CYHICCTBCHHBIC ITPU3HAKH U3Y4aCMbIX 00BEKTOB — XUMHYECKUX BCIICCTB U XUMHUUYCCKUX peaKquI, BBISIBJISITH O6I_HI/IC 3aKOHOMCPHOCTH,
IMPUYNHHO-CICACTBCHHBIC CBA3U U NPOTUBOPCHUUS B U3YUACMBIX IIPOLCCCAX U SABJICHUAX.

Ba3oBrble ncciienoBarelbCcKue AeiiCTBHSA.

YMCHHC UCITIOJIB30BATh TOCTABJICHHBIC BOIIPOCHI B KAYCCTBC NHCTPYMCHTA I[IO3HAHMS, a4 TAKIKEC B Ka4YCCTBC OCHOBBI JUIA Q)OpMHpOBaHI/IH THUIIOTE3bI
110 IMMPOBCPKE IIPABHUIIBHOCTHU BBICK a3bIBACMbIX CY)KHGHHﬁ;

pUOOPETEHUE OIBITA 110 TUIAHUPOBAHHIO, OPTaHU3AIMH U TIPOBEICHUIO YYCHHYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0/I0M IpoIiecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro pe3ynbTaT, (popMyIupoBaTh 0OOOLIEHHS U BBIBOJBI MO pe3yibTaTaM MPOBEJEHHOIO OIbITA, UCCIEIOBaHMA,
COCTABJISATh OTYET O MPOJEIAHHON padore.

Padora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHATU3UPOBATH M MHTEPIPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUIOB UM (OPM INpEACTABICHUS, MOJIyYaeMyl U3 pa3HbIX
HCTOYHUKOB (HAay4YHO-TIONMYJIsIpHAs JUTepaTypa XHMHUYECKOTO COJEp:KaHus, CIpaBOYHbIE MOCOOMS, pecypchl MHTepHeTa), KpUTHUYECKU OLEHMBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAILIHUIO;

YMEHHE MIPUMEHSITh Pa3IMYHbIE METO/IBI M 3aPOCHl IPU MOUCKE M 0TOOpE MH(OPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX TSI
BBITIOJIHCHUST ~ Y4eOHBIX M TIO3HABATENBHBIX  3a/lad  OMPEACNIEHHOrO  THMa, MpuoOpeTeHrWe ombpiTa B 00JIACTU  WCIOJIb30BAHUS
MH()OPMAIMOHHOKOMMYHHKATUBHBIX TEXHOJIOTUH, OBIIA/ICHUE KYJIBTYPOH aKTUBHOTO MCIIOIb30BAHMSI PA3TUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOATEIhHO
BBIOMPATh ONTUMAIIbHYIO (hOPMY TIpEeICTaBICHHS HHGOPMAIINHI U WJUTFOCTPUPOBATH PEIIaeMbIe 33/1a4i HECIIOKHBIMHU CXEMaMH, TUarpaMMaMu, IPyTuMu
dhopmamu rpadUKy ¥ ©X KOMOUHAIIMSIMU;



YMCEHHUE UCIIOJIB30BATh U aHAJIU3UPOBATh B IIPOLIECCE y‘IC6HOﬁ u I/ICCJIG,HOBaTeJIBCKOfI JCATCIIBHOCTH PIH(bOpMaI_[I/II-O O BJIMSHHH
IMPOMBIIIJICHHOCTH, CEJIbLCKOI'O XO03siCcTBa U TPaHCIIOPTAa Ha COCTOAHUC OKPY)KaIOH_Ieﬁ HpHpOI[HOﬁ CpCabl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e HeiiCTBUS:

YMEHUS 331aBaTh BOMPOCHI (B X0J1€ AUANOTa U (WIIN) TUCKYCCUH) TIO CYHIECTBY 00CYKIaeMOil TeMbI, (JOPMYIIHPOBATH CBOU MPEIOKEHHS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHON 3a/1auu;

YMEHHS TIPEJCTABIATH ITOJyYCHHBIC PE3yJbTaThl MMO3HABATEIbHOW JEATEIBHOCTH B YCTHBIX M NHCHMEHHBIX TEKCTax; JeNaTh IPE3CHTAIHIO
PE3YJIBTaTOB BBIITOJHEHUS XMMUYECKOT0 SKCIIEPUMEHTa (JTaO0paTOPHOTO OMBITA, TA00PATOPHOIM PabOTHI IO UCCIEAOBAHUIO CBOIMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMCHHUA yqe6Hor0 COTpyAHUYCCTBA CO CBCPCTHHUKAMU B COBMECTHOM IO3HABATEILHON 1 HUCCIICIOBATEIILCKOM eITeIbHOCTH IIpHU PCUHICHHUU
BO3HHKArOIMKUX npo6neM Ha OCHOBC yqéTa O6IJ_II/IX HHTCPECOB U COIJIACOBAHUS MO3UIINI (O6Cy>K)IeHI/IH, oOMeH MHCHUAMH, «MO3I'OBBIC IITYPMBI»,
KOOpAuHanrusd COBMECTHBIX ﬂeﬁCTBHﬁ, ONPCACIICHUEC KPUTCPHUCB I10 OLICHKC KauCeCTBA BBIIIOJIHEHHOM pa6OTBI nu L[pyme).

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSTENbHO ONPEAEIATh LENN AeSITEbHOCTH, TUIAaHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BbIOUpaTh Haunbosee 3hekTHUBHBIE CIIOCOOBI pelIeHns YUeOHBIX U MO3HABaTeNIbHBIX 3a/1ad, CAMOCTOSATEIbHO
COCTaBIISATh WJIM KOPPEKTHPOBATH MPEIOKEHHBIN aITOPUTM JICHCTBUI NIPU BBIMOJIHEHUH 3a/1aHUH ¢ yUETOM IMOTyYEHHs HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTax — BEIECTBAX M PEaKIMsIX, OLEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBICHHON IeNIM, YMEHHE HCII0JIb30BaTh U aHATU3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aaHH.



HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB O OCBOSHHIO 0053aTEIFHOTO COJCPKaHMUs, YCTAHOBICHHOTO JaHHOH (enepanbHoi pabodeil mporpaMmoit,
BBIJICIISIIOT: OCBOCHHBIE OOYUYAIOIIMMHKCS HAay4YHbIC 3HAHHS, YMEHHS M CIIOCOOBI IeHCTBUH, crieruduieckue It mpeaMeTHONH 00macTi «XUMUs», BUJBI
AEATEILHOCTH TIO MOJIyYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIH, TPE0OPa30BaAHUIO U IPUMEHEHHUIO B PA3JINYHBIX YUYCOHBIX U HOBBIX CHTYaIHSIX .

K KOHLY O6y‘IeHI/IH B 8 KJ1acce MMPpCAMCETHBIC PE3YJIbTAThl HA 0a3o0BOM YPOBHC JOJIZKHBI OTPaAXKaTh C(i)OpMI/IpOBaHHOCTB y 06yqa}om1/1xc51 YMeHHﬁZ

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKMX IOHSATHH: aTOM, MOJIEKYJA, XUMHUYECKUH 3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpONHAs M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAS aTOMHAs M MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0JIl XUMHUYECKOr0 JIEMEHTAa B COEJAMHEHHH, MOJISIPHBIH O0BEM, OKCHUJ, KUCIOTA, OCHOBAHUE, COJb, AJIEKTPOOTPHUILIATEIBHOCTD, CTEIIEHb
OKHCJICHUS, XMMUYECKas peakius, KIacCupuKaus peakluil: peakiuid COeAMHEHUs, PeaKluN Pa3IoXKeHNs, PEaKlUi 3aMelleHus, peaklud oOMeHa,
9K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TETIOBOM 3PPEKT peakiuu, siApo aToMa, SJIEKTPOHHBIH CJI0l aTOMa, aTOMHas OpOUTalb, paglyc aToMa, XUMUYecKas
CBSI3b, MOJISIPHAS U HETIOJISIpHAs KOBAJICHTHAsSI CBSI3b, NOHHAS CBSI3b, MOH, KATUOH, aHUOH, paCTBOP, MAaCCOBAsl J10JIs BEIIECTBA (IPOLIEHTHAS! KOHIEHTPAI)
B PacTBOpE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKHUX MOHATUN U MPUMEHSATH 3TU MOHSTHS [IPU ONMUCAHUM BELLIECTB U UX MPEBpAILCHU;
HCIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMsI (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIIHl;

OIPEJIeNIATh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, CTETNIEHb OKUCIEHHS SJIEMEHTOB B OMHAPHBIX COEAMHEHUX, TPUHAIEKHOCTD
BEIIECTB K OINpPEIeIEHHOMY KIIacCy COSAMHEHUH 1Mo (popMynam, BU XUMHUECKON CBS3U (KOBAJEHTHAS U MOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSX;
packpsiBaTh cMblch Ileproauueckoro 3akona /. M. MenzaeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE NIEPUOJNUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
2JIEMEHTOB OT MX NoJjoxeHus B Ileproamueckoil cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEHIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yudeHus, 3aKkoHa ABOraapo;

OIMCHIBATh M XapakTepuszoBaTh TabmuuHyo (opmy Ileproanueckoil cMcTeMbl XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHAs MOJTrpYIINa
(Arpynna)» u «mnobouynas noxarpynna (b-rpymma)», manble u Oonbline MNEPHOAbI, COOTHOCUTH O0O3HAYEHMs, KOTOpble HMMEIOTCS B TaOuIle



«Ilepuonnyeckas cucrtema XumMudeckux snemMenToB [l. . MenneneeBay» ¢ 4MCIOBBIMHA XapaKTEPUCTUKAMM CTPOCHMSI aTOMOB XMMUYECKHUX JIEMEHT OB
(cocTaB u 3apsn sApa, 001Iee YUCIIO JIEKTPOHOB U PACIPEAEIIEHNUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIUPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKNE PEAKIIUH (I10 YMCITY U COCTAaBY YYacTBYIOIIMX B PEAKIIMHU BEILECTB,
o TeTtIoBoMY 3 dekry);

XapaKTepu30BaTh (ONMUCHIBATH) OOLIME XMMHUYECKUE CBOMCTBA BEIECTB Pa3jIMYHBIX KJIACCOB, MOATBEPXkAAs ONMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIINA;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'0 COCTaBa, BO3MOKHOCTH IIPOTEKaHUS XUMHUECKUX IIPEBPAILECHUM B PA3ITMYHBIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJIO0 XHMHUYECKOTO 3JeMEHTa Mo (OpMylie COeIUHEHHS,
MacCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHHUIO XUMUYECKOU PEaKIIUH;

MPUMEHSTh OCHOBHBIE OINEpAIlMU MBICIUTEIHHOW NEATEIbHOCTH — aHajdu3 W CUHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CUCTEMAaTH3AIHI0, KIacCU(UKAIHIO,
BBISIBJICHHE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€H — /Ul M3y4EHUsl CBOMCTB BEILIECTB U XMMHUUYECKUX PEAKIUI, ECTECTBEHHO-HAyYHbIE METO/IbI TI03HAHUS —
HaOI0/IeHue, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH );

ClIeIOBaTh IpaBWJIaM I[OJIb30BAHMS XMMHYECKON MOCYI0M M Jab0opaTOpHBIM O0OpYIOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUH C HHCTPYKIMSMU I10 BHIMOJIHEHHIO JTa00PaTOPHBIX XMMUUECKUX OIBITOB MO MOIYYEHUIO U COOMPaHHUIO Ta3000pa3HbIX BELIECTB (BOA0POAA
U KHCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OINpEAEIEHHOW MacCOBOM J0Jed pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh M MPOBOJUTH XUMUYECKHUE
HKCIEPUMEHTHI 110 PaclO3HABAaHUIO PACTBOPOB ILIENIOUEH U KUCIIOT ¢ MOMOILBIO HHAUKATOPOB (JIAKMYC, (heHOI(PTaTeHH, METUIOPAHXK U APYTHE).

K xoniy o0y4yenus B 9 ki1acce rnpeamMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OO YUAIOIINXCSI YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHATHNA: XUMHUYECKHN IJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTEIIEHb OKUCIIEHUS, XUMUYECKas peaklins, XUMUYECKas CBs3b, TEIUIOBOM 3(hPeKT peakiiu, MoJib,
MOJISIPHBIH 00BEM, pacTBOP, FIEKTPOIUTHI, HEAIEKTPOIMUTHI, FJIEKTPOIUTHYECKAs TUCCOLUAIINS, PEAKIINY HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble W HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCIEHHE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aMPOTEPHOCTh, XUMHUYECKasl CBs3b (KOBaJIEHTHAasl, MOHHAs, METAJUIMYEeCKas), KpUCTalInyeckasi pemeTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKINH, IPEAEIbHO JonycTuMas KoHueHTpauus [1/1K Bemectsa;



WIUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATh 3TH ITOHATHUS IPU ONMCAHUU BEILECTB U UX IIPEBPAILCHHIA;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX peaKIuii;

OIIPENeNIATh BAJEHTHOCTh M CTENEHb OKUCIECHUS XUMHUYECKUX HJIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, MPUHA/UIEKHOCTh BELIECTB K
ornpeaenéHHOMY KJIacCy COSAMHEHU 110 (hopMyliaM, BUI XMMHYECKOH CBS3U (KOBaJICHTHAS, MOHHAS, METAJTMYECKAasi) B HEOPTaHUIECKUX COCTUHCHUSX,
3apsii MOHA MO XMMHUYECKOH (opMmyre, XapakTep Cpeabl B BOJHBIX PAcTBOpaX HEOPraHWYECKUX COCAMHEHHH, THI KPUCTAJUIMYECKOH PpemETKH
KOHKPETHOTO BEIIECTBA;

packpeiBath cMblca Ilepuonuueckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTpUPOBATh €ro IMOHUMAaHUE: OMMCHIBATh U XapaKTepPU30BaTh TAOJIMYHYIO
dopmy [leproandeckoit CHCTEMBI XUMHYECKHX JIEMEHTOB: PAa3JIN4aTh MOHATHS «TJIaBHAs NOATrpynna (A-rpymma)» u «imodounas noarpymnna (brpymnma)y,
MaJible U OOJIBIINE TIEPUO/Ibl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B NIEPUOANYECKON TaOJIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi si/ipa, 00Iee YUCIIO 3JIEKTPOHOB M PACHpee/ieHHe UX M0 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 001Iue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U X COETMHEHUH B ITpeieax MajblX IEPUO0B U IIIaBHBIX MOATPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJ1accU(UIUPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKHE PEAKIIUH (10 YMCITY U COCTAaBY YYacTBYIOIIMX B PEAKIIMHU BEILECTB,
10 TETIOBOMY 3P HEKTY, 0 U3MEHEHHUIO CTETIEHEH OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) 00IIMe U crenu(ruIeckue XUMHUUECKHUEe CBOMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOATBEPKAAs OMUCAHUE IPUMEpPaMU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIHiA;

COCTaBJISITh YPaBHEHUS 3JIEKTPOJUTHUECKON AUCCOLUAIIMH KUCIIOT, IIEJI04YeH U coJel, OJIHbIE U COKpALlEHHbIE YPaBHEHUS peakuii HOHHOTO OOMeHa,
YPaBHEHUs PEAKIIUIL, TOATBEPKIAIOIIUX CYILIECTBOBAHUE N€HETUUECKOM CBSA3HM MEX/1Y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI IOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIHii;
IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOYKHOCTH MPOTEKAaHUsI XMMUYECKUX MPEBPAILlEHUI B Pa3INYHbIX YCIOBUSIX;
BBIUHCIISATh OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa Mo (QopMyse COeIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, MPOBOJIUTh PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINH;

coOnroaTh NpaBUiia IOJB30BAHUS XUMHUYECKOH IMOCYI0M M Jab0paTopHBIM 00OpYJOBaHMEM, a TakKe IpaBuia oOpallleHuss C BEIIeCTBaMH B
COOTBETCTBUH C MHCTPYKLIUSMHU IO BHIMOJIHEHHUIO Ja00PAaTOPHBIX XUMHUYECKUX OMBITOB MO MOITYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

MPOBOJIUTH PEaKIMM, MOATBEP)KIAIOIINE KAUeCTBEHHBIH COCTAaB PAa3JIMYHBIX BEIIECTB: PACO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOIU-,
KkapOoHaTt-, hocdart-, CUIMKaT-, Cylb(ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS M MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pacTBOPax
HEOpPraHMYECKUX BEIECTB;



IPUMEHSATh OCHOBHBIE OINEpPALMM MBICIUTEILHOW NEeATeIbHOCTH — AaHAIM3 M CHHTE3, CpaBHEHHE, 000OILIeHHEe, CUCTEMaTH3alMio0, BbISBICHUE
NPUYMHHOCIIEICTBEHHBIX CBSA3EH — JUIS N3YUEHUS CBOMCTB BELIECTB U XUMUYECKUX PEaKIHi, ECTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HAOIIOICHHE,
U3MEpPEHUE, MOIECIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC



No HanMeHoOBaHME pa3/iesioB U TEM IPOrPaMMbl DJIEKTPOHHBIE (LIUGPOBBIC) T1/TI 00pasoBaTtesbHBIC PECYPCHI
KomnunuectBo uacoB

Bcero KonTtposbHbie [IpakTnueckue

paboThl paboThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
1.1 Xumus — BakHast 001aCTh €CTECTBO3HAHUS U MMPAKTHYESCKOH 5 2 bubnmnoreka HOK
NESITeIbHOCTH YeJIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMUYECKHE PEAKIIUH 15 1 bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB
2.1 Bo3nyx. Kucnopoa. Ilonsitue 06 okcugax 6 bubnmnorexka HOK
https://m.edsoo.ru/7f41837¢c
2.2 Bopopoa.IloHaTre 0 KUCIOTAaX U COTSAX 8 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsl. [ToHsTHE 06 OCHOBaHMSIX 5 1 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COETMHEHUN 11 1 1 bubmuoreka [JOK

https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznen 3. Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. Menpgeseea. CtpoeHue aToMOB. XUMHYECKASl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbBIE PeaKIUU

3.1 llepuonnyeckuii 3akoH u [lepuonuueckas cucrema 7 bubnuorexa LIOK xumuueckux snementoB /. V1. Menaeneesa.
Crpoenue aToma https://m.edsoo.ru/7f41837c
3.2 Xummueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE pEaknu 8 1 bu6muoreka [JOK

https://m.edsoo.ru/7f41837c
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Ne HanmeHnoBaHue pa3ziesioB U TeM MporpaMmbl DIIeKTpoHHbIE (LU(pOoBbIE) /T o0pa3oBaTeNibHbIE PECYPChI

Hroro no pazneny 15 Bu6mumotexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnuotexa [JOK

https://m.edsoo.ru/7f41837c
KonnuectBo wacos

Bcero KonTponbpHbIE IIpakTrueckue

padoThI paboThI

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
9 KJIACC
Ne HanmenoBanue pa3zneinoB 1 TEM IpOrpaMmbl KomnyectBo yacoB  DnekrponHbIe (U(pOBEIC) /T Bcero KontponbsHbie
[IpakTuueckue 00pa3oBaTtelibHbIE PECYPChl padOThl PabOTHI
Pa3nes 1. BemecTBo U XuMH4YecKkHe peakiun
1.1 IloBTOpenue u yriydieHue 3HaHUu OCHOBHBIX pa3JIeioB 5 1 bubnnorexka [JOK

Kypca 8 ki1acca https://m.edsoo.ru/7f41a636

1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakiuit 4 bubmumoreka [IOK https://m.edsoo.ru/7f41a636

1.3 DnekTponuTHyeckas AUCCONMAIMSA. XUMUYECKHAE PEaKIIUU B 8 1 1 bubnuoteka [JOK

pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
2.1 OGmias XxapakKTepUCTUKA XUMHUYECKUX dJ1eMeHTOB VIIA- 4 1 bubnuorexa [JOK

rpymmbl. ["agoreHs https://m.edsoo.ru/7f41a636
2.2 O6mas XxapaKTepuCTUKAa XUMUIECKHUX 3JIeMeHTOB VIA-6 bu6nuoreka L{OK rpynnsl. Cepa u e€ coequHeHus

https://m.edsoo.ru/7f41a636

2.3 O61mas XapaKTepuCTUKa XMMUYECKHUX 3JIeMEeHTOB VA- 7 1 bu6nuoreka LIOK rpynmsl. A3oTt, Gpocdop 1 ux coequHEeHus

https://m.edsoo.ru/7f41a636
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No HanMeHoOBaHME pa3/iesioB U TEM IPOrPaMMbl DJIEKTPOHHBIE (LIUGPOBBIC) T1/TI

2.4 Obmas xapakTeprucTUKa XUMUIECKUX dieMeHToB [V A-8 1 2 bubnmoreka [{OK rpymmsl

coenuuenus  https://m.edsoo.ru/7f41a636
Hroro no pazneny

Pa3gen 3. MeTaaubl M HX COeIUHEHUA

3.1 O61mue cBoOiicTBA METAIIIIOB

3.2 Baxxgeiimme MeTauIbl ¥ UX COEIUHECHUS

Hroro no pazneny

Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemiectBa 1 Matepuansbl B )KM3HU YeJIOBEKA

Hroro no pazneny

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHUE
8 KJIACC

Ne  Tewma ypoxka n/n

25

KomnunuectBo yacoB

Bcero KontponbHble [IpakTnueckue
paboThI padoThI

16

20

3

3

3

68 4 7

KonnuectBo yacos [Hara

Bcero KonTposnbHbie [IpakTnueckue  m3ydeHus

paboThI paboThI

o0pa3oBaTeNibHbIE PECYPChI

. YIiepoa 1 KpeMHUH U UX

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

1 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41a636

DJEeKTpOHHBIE IU(PPOBBIE
o0pazoBaTeNbHbIE PECYPChI
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No HanMeHoBaHME pa3/iesioB U TEM POrpaMMbl DJIEKTPOHHBIE (LG POBBIC) T1/TI

1

[Tpeamer xumun. Poib XMMUU B )KU3HU YEIOBEKA.
Tema u BemecTBa

Ilonstue o METOAaX IIO3HAaHUA B XUMHHU

[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
naboparopuu U IpUEMBI OOpaIICHHSI C
1a00paTOPHBIM 000PYIOBAaHHEM)

Yucrele BemecTBa u cMmecu. CriocoObl pa3zieneHus
cMecen

[IpaxTnueckas padora Ne 2 «Paznenenue cmeceit
(Ha mpuUMepe OYUCTKHU TTOBAPEHHOU COJIH )»

ATOMBI U MOJIEKYJIBI

1

o0pa3oBaTeNibHbIE PECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubmuorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
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Ne Tema ypoka KonnuectBo yacoB [lata Dnexkrponnsie nudpossie 11/ Beero Kontponbsabie [IpakTnyueckue nydeHus o0pa3oBaTelibHbIC PECYPCh

10

11

15
16

17

18

19

XHUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1
HIIEMEHTOB

[IpocThie U ClIOKHBIC BEIIECTBA 1
ATOMHO-MOJICKYJISIPHOE YUCHHE 1

3aK0H NOCTOSHCTBA COCTaBa BCIIICCTB. Xumnueckas 1
https://m.edsoo.ru/ff0d2eae

OtHocuTenpHasa aroMHag Macca. OTHOCHUTEIbHAS 1
MOJIEKYJIIpHas Macca

XUMHNYCCKHX 3JICMCHTOB

12 MaccoBas 10Jis1 XUMAYECKOr0 JIEMEHTA B COEIUHEHNHT

13 KommuectBo BemectBa. Mok, Monsipaast Macca

14 ®dusnyeckue U XUMHUUYECKHUE SIBICHUS. XumMuyeckas 1

peakuus
[Ipu3Haky u ycinoBusl MPOTEKAHUS XUMUYECKUX PEAKIUN 1

3aKOH COXpaHEeHHUsl Macchl BellecTB. XuMudyeckue 1
ypaBHEHUS

BrraucneHns KoJIndecTBa, MacChl BEIIECTBA T10 1
https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMH4eCKUX peakiuii (COeTuHEHMS, 1
https://m.edsoo.ru/ff0d3f34

M. B. JIOMOHOCOB — yU€HBIM-3HIIUKIIONETNACT. 1

O0001IeHne 1 cUCcTEMaTU3aINS 3HAHUI

paboThI paboThI

https://m.edsoo.ru/ff0d2a6c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bubaunoteka LIOK https://m.edsoo.ru/ff0d2a6¢c
bubnunoteka L{OK https://m.edsoo.ru/ff0d2d50

bubnmnoreka HOK ¢popmyna. BanenTHOCTH aTOMOB

bubnnoreka IIOK
https://m.edsoo.ru/ff0d323c
1 bubmmoreka L{TOK https://m.edsoo.ru/ff0d350c
1 bubmmoreka LIOK https://m.edsoo.ru/ff0d5230

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bub6mmoreka [{OK https://m.edsoo.ru/ff0d3al6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubnnoreka HOK ypaBHEHMSIM XUMUYECKUX PEAKIUI

bubnmoreka [{OK pa3znoxenus, 3amenieHus, ooMeHa)

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4
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No Tema ypoka KonnuectBo yacoB [lata Dnexkrponnsie nudpossie 11/ Becero Kontponbshbie [IpakTudyeckue n3ydeHus: 00pa3oBaTeIbHbIE PECYPCHI

paboThI paboThI
20 Kontposbhas padota Nel o Teme «BermiectBa u 1 1 bubmmoreka [IOK
XUMHUYCCKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cMmech ra3os. Cocra Bo3ayxa. Kucnopon — 1 bubmuoreka LIOK snemenT u mpoctoe BemiectBo. O30H
https://m.edsoo.ru/ff0d448e
22 ®duznYecKre U XMMUYECKHE CBOMCTBA KMCIOPOIa 1 bu6nmoreka [IOK
(peakuuu okucieHus, ropenue). [TousTre 06 okcugax https://m.edsoo.ru/ff0d4614
23 CrnocoObl mory4eHust Kuciaopoaa B 1aboparopun 1 1 bubmmnoreka LIOK mpombinuiennoctu. [Ipumenenue kucnopoaa
https://m.edsoo.ru/ff0d497a
24  TemtoBoi P PeKT XUMHIECKON peakiuu, mousaTue o 1 bubnnorexka [JOK TepmoxumuueckoM ypaBHEHUH, 3K30- U
https://m.edsoo0.ru/ff0d4790 sHn0TepMHUYECKUX PEAKIIUSIX
25 TommuBo (HedTh, yroib U MeTaH). 3arpsi3HeHUE Bo3ayxa, 1 bubnnorexa [JOK
CIIOCOOBI €r0 MPeAOTBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 TIlIpaxTtmueckas padota Ne 3 mo reme «Ilomyyenne u 1 1 bubnnoreka [IOK cobupanue kucioposaa, u3ydeHue ero
CBOWCTB» https://m.edsoo.ru/ff0d4ae2
27 Bogopom — »neMeHT U npocTtoe BemecTBo. Haxoxaenne 1 bubnnorexa [JOK
B IIPUPO/IC https://m.edsoo.ru/ff0d4dd0
28 ®dusnyeckue U XUMHUECKUE CBOIICTBA BOJIOPO/IA. 1 bubnmnorexka HOK
[Tpumenenne Bomopona https://m.edsoo.ru/ff0d4ddO 29 IMonsTue 0 KUCIOTaX U COMAX 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 CnocoOsl noday4eHus: BoJopo/a B JadopaTopun 1 bubnmoreka LIOK https://m.edsoo.ru/ff0d4ddO
31 TIlpaxTmueckas padota Ne 4 mo teme «Ilomydenne 1 1 bu6muoreka [{IOK cobupanue Bogopo/ia, U3y4yeHUE €ro
CBOMCTB» https://m.edsoo.ru/ff0d4f42

32 Mounsipublil 00bEM ra3os. 3akoH ABoragpo 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0d542e

Brruucnenus o0b8Ma, KOTUYECTBa BEIIECTBA T'a3a M0 €ro 1 bubmuoteka [JOK u3BecTHOMY KOJIMYECTBY
BerlecTBa win 00béMy https://m.edsoo.ru/ff0d55a0

Brrauciienust 00bEMOB ra30B M0 YPAaBHEHHIO PEAKIIMH Ha 1 bubnuoreka [IOK ocHoBe 3aKoHa 00BbEMHBIX

OTHOIIICHHIA Ta30B https://m.edsoo.ru/ff0d5708

dusnuecKue U XUMHUYECKHUE CBOMCTBA BOABI 1 bu6mmoreka [ITOK https://m.edsoo.ru/ff0d587a

CocraB ocHoBaHui. [ToHsITHE 00 HHIUKATOPAX 1 bubmunoteka LIOK https://m.edsoo.ru/ff0d59e2

Bopna kak pacrBoputens. HacbleHHbie u 1 bubnuotexa [JOK

HEHACHIIIEHHbBIC pacTBOPHI. MaccoBas moJist BemecTBa B hitps://m.edsoo.ru/ff0d5b40 pacteope

[IpaxTuueckas padora Ne 5 o reme «lIpurorosnenue 1 1 bubnuoreka [IOK pacTBopoB ¢ onpenenéHHom

MaccoBOil Joei https://m.edsoo.ru/ff0d5eba pactBopénnoro BemecTBa»

Kontponbnas padota No2 o reme «Kucnmopoza. Bogopon. 1 1 bubnuorexa [JOK

Boma» https://m.edsoo.ru/ff0d6342

Oxcuibl: cocTaB, Kiaccupukaiys, HoMeHkinarypa 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, 1 bubnuotexa [{OK ocHOBHBIX 1 aM(OTEPHBIX OKCHUIIOB
https://m.edsoo.ru/ff0d664e

OcHoBaHUA: cocTaB, KJIacCH(pUKALUI, HOMEHKIIATypa 1 bubmuorexa LIOK https://m.edsoo.ru/ff0d67ca

[MosydeHre 1 XMMUYECKUE CBOWCTBA OCHOBAHHIA 1 bubaunoteka [IOK https://m.edsoo.ru/ff0d67ca

Kucnotsr: coctas, kinaccudukaiys, HoMeHki1arypa 1 bubmuoteka LIOK https://m.edsoo.ru/ffOdfee2

[Tonyyenue n XuMHUeCKUe cBOiicTBa Kucior 1 bubnunoreka LIOK https://m.edsoo.ru/ffOdfee2

Conu (cpemHue): HOMEHKIATypa, COCOOBI TOTy4YEeHUS, 1 bubnmnoreka [JOK
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paboThI paboThI
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
47 Tlpaktuyeckas padora Ne 6. Pemenue 1 1 bubmuorexa [JOK
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «OCHOBHBIE Kaaccel  https://m.edsoo.ru/00ad9b7¢ HeopraHHYECKUX COETUHEHUI
48 TeHernyeckas CBS3b MEXKIy KJIAaCCAMU HEOPTaHMYCCKHX 1 bubmmoreka [IOK
COCMHEHU I https://m.edsoo.ru/00ad9a50
49 O0600mEeHne U cucTeMaTU3alusa 3HaHU I 1 bu6muoreka IIOK https://m.edsoo.ru/00ad9ch?2
50 KonTtponbnas padota Ne3 o Teme "OCHOBHBIE KJIACCHI 1 1 bubnuotexa [JOK
HEOPraHUYECKUX COeIuHEHnI" https://m.edsoo.ru/00ad9ela
51 TlepBble MONBITKU KIACCUPUKAIIMH XUMUYCCKHX 1 bu6mmoteka LIOK anemenToB. [ToHATHE O rpyMIIax CXOTHBIX
JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Tlepmommueckwuii 3akoH u [lepnonnveckas cucrema 1 bubnnorexka HOK xumuueckux snementos [l. Y.
MenneneeBa  https://m.edsoo.ru/00ada52c 53 Iepuoasl, rpymibl, HOArpyHmel 1 bubnmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CoctaB aTOMHBIX siiep. MzoTonsr 1 bubnuoteka [{OK https://m.edsoo.ru/00ada342
55 CtpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnuoteka [JOK
[Mepuomnueckoit cuctemsr J{. . Menaencesa https://m.edsoo.ru/00ada6bc
56 XapakTepucTHKa XHMHYECKOTO JIEMEHTA T10 €T0 1 bubnuoteka [IOK nonoxenuto B [lepuoandeckoit
cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [leproandyeckoro 3aKoHa JJisl pa3BUTUS HAYKU 1 bu6muoteka LIOK u npaxtuxu. 1. 1. Mennenees

— yuéHbIid, negaror u - https://m.edsoo.ru/00ada96e rpaxxaanux

58 DrekTpooTpunaTenbHOCTh aTOMOB XuMudeckux 1 bubmmoreka [IOK anemenTor/ Beepoccwuiickas mpoBepodHast padoTa
https://m.edsoo.ru/00adaab8
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59 HonnHas XuMHYeCKast CBA3b 1 bubmmoreka LIOK https://m.edsoo.ru/00adac34
60 KoBanenTHas moyispHas XUMUYeCKas CBsi3b 1 bubmmoreka LIOK https://m.edsoo.ru/00adaab8
61 KoBajeHTHas HEMoOMsIpHAst XMMUYECKast CBsi3b 1 bubmmoreka LIOK https://m.edsoo.ru/00adaab9
62 Crenenb okucienus 1 bubmmotreka L{TOK https://m.edsoo.ru/00adae28
63 OKHUCITUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUH 1 bubmmoreka LIOK https://m.edsoo.ru/00adb076
64 OxucnuTenu 1 BOCCTAHOBHUTEIN 1 bubmmoreka LIOK https://m.edsoo.ru/00adb076
65 Konutponbnas padota Ned4 o Teme «CtpoeHue aToma. 1 1 bubnnorexa [HOK
XHUMUYECKas CBA3bY https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O000IIeHNE U cucTeMaTu3anus 3Hanud 1 bubnmnoreka LIOK https://m.edsoo.ru/00adb33c
67 PesepBublii ypok. O0001IeHNE U cucTeMaTh3anus 3Hanuii 1 bubaroreka I{OK https://m.edsoo.ru/00ad9ch?2
68 PesepsubIii ypok. OO00IIeHHE U cUCcTeMaTH3aus 3HaHui 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4 Draggable item 2821980422 was dropped over

droppable area 2821980423

9 KJIACC
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1 but6mmoreka [IOK

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xumudeckux 3nementoB J1. V. MenpeneeBa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX 1 bubnuoreka [IOK s1nemMeHTOB nepBbIX TPEX
MIEPUOIOB https://m.edsoo.ru/00adb6b6
Krnaccudukanus 1 HOMEHKIIaTypa HCOPTaHUIECKUX BEIIECTB 1 bubnuotexa [HOK
https://m.edsoo.ru/00adb7e2
Bubl XMMHUYECKOH CBSA3M U THUIIBI KPUCTAJUIMYECKUX PEHIETOK 1 bubnmnorexka HOK

https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme «I[loBropenne u 1 1 yrayOieHrne 3HaHU OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccudukanus XuMHUECKUX pPeaKIHi M0 pa3IuIHbIM 1 bubnunoreka [JOK
HpU3HAKaM https://m.edsoo.ru/00adbcb0
ITonsaTtue o ckopocTn XuMHUecKoi peakuuu. [Tonarue o 1 bubnmnoreka [JOK roMoreHHbIX U TeTepOreHHBIX
peaKimsx https://m.edsoo.ru/00adbe9a
[TonsiTre o xuMuyeckoM paBHoBecun. PakTopsl, BauUstone 1 bubnuoreka [IOK Ha ckopocTh XUMHYECKOM peakiiu
u nonoxkenne  https://m.edsoo.ru/00adc28c xumudeckoro paBHOBECHS
OKHCANTENHEHO-BOCCTAHOBUTEIbHBIC peakiiu 1 bubnurorexa LIOK https://m.edsoo.ru/00adcade
Teopust anexTpoauTrdeckoit aucconuannu. CUIIbHbIE U 1 bubmuorexa [JOK
cl1abble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
Wounblie ypaBHeHus peakiuii 1 bubnuorexa LIOK https://m.edsoo.ru/00add448

1
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Tema ypoka KonudectBo yacoB Jlata DnekTpoHHBIE TU(POBEIE 11/TT Bcero Kontponbhubie [IpakTrueckue nydeHus
00pasoBaTtelbHbIC PECYPChl pabOThl PabOTHI
1 but6mmoreka [IOK

XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUU B CBETE bubnuoteka IIOK npencraBiennii 00 3JIEKTPOITMTHUCSCKON TUCCOIUAITIN
https://m.edsoo.ru/00add5d8

XHWMHYECKHE CBOMCTBA COJIeH B cBeTe npescTaBieHuii 00 bubmuoreka [{OK 251eKTpOIUTHYECKON AUCCOUAIINH
https://m.edsoo.ru/00add8b2
[TonsiTue o runponuse conen
https://m.edsoo.ru/00add9d4

OO6o01IeHre ¥ cucTeMaTh3alys 3HaHUH 1 bubnunorexa LIOK https://m.edsoo.ru/00addd12

[IpakTuueckas padota Ne 1. «Pemrenne skCiepuMEeHTATBHBIX 1 1 bubnuotexa [HOK

3a1au» https://m.edsoo.ru/00addbfa
KonTponbHas padota No2 mo Teme «INeKTPOTUTUYECKAS 1 1 bubnuoreka [IOK nucconmanus. Xumuueckue

peakimu B pactBopax» https://m.edsoo.ru/00addecO

OO6m1ast XxapakTepuCTHUKa raJJOTeHOB. XMMHUUYECKHe cBoicTBa 1 bubnuoteka [JOK

Ha [pUMepe XJiopa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHas KUCIOTa, XUMUYECKUE cBoWcTBa, 1 bubnunoreka [JOK

MOJTy4eHHe, TPUMEHECHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padora Ne 2 o reme «llonydyenue consiHont 1 1 bubnnorexa [JOK

KHCJIOTHI, H3y4YeHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
Boruncnenus no ypaBHeHUsIM XUMUYECKUX peakuui, ecnmu 1 bubnnoreka [JOK

OJIH M3 PEarcHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
OOmias xapakrepucTika ainemMeHToB VIA-rpynmer 1 bubmmoreka LIOK https://m.edsoo.ru/00ade64a
Annorpomnusle Moaudukanuu cepsl. Haxoxxaenue cepsl u e€ 1 bubnuoreka LIOK coennnenwuii B mpupoze.

Xumuyeckue cBoiictBa cepel  https://m.edsoo.ru/00ade64a
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Tema ypoka KonudectBo yacoB Jlata DnekTpoHHBIE TU(POBEIE 11/TT Bcero Kontponbhubie [IpakTrueckue nydeHus
00pasoBaTtelbHbIC PECYPChl pabOThl PabOTHI
1 but6mmoreka [IOK

CepoBoaopoj, cTpoeHHe, (GU3NIECKUE U XUMUYECKUE 1 bubmuoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHast KHCI0Ta, (PU3HYECKHE U XUMUYECKHE 1 bubnmnorexka HOK
CBOMCTBa, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peakliny, JIeXkKallue B OCHOBE IIPOMBIIIIEHHOTO 1 bubnnoreka [{OK croco6a nmonydyenus

cepHoli kucioTel. Xumuueckoe https://m.edsoo.ru/00adec8a 3arpsizHeHHE OKPYKAIOIICH CPEbl COSTUHEHUSIMH CEPBI
Brrunciienne MaccoBoi 1071 BbIXOAA IPOIYKTA PEAKIIHMHU
https://m.edsoo.ru/00adec8a

O6mas xapakrepucTuka 31eMeHToB VA-rpymnmsl. A3ot, |  bubnuoreka LJOK pacnpocTtpanenue B npupoje, pusndeckre U XUuMHUIECKHe
https://m.edsoo.ru/00adeeab coiictBa

AMMHuak, ero pu3nvYecKue 1 XUMUYeCKre cBorcTra, 1 bubmmoreka [IOK

MOJyYeHHE U TPUMEHECHHUE https://m.edsoo.ru/00adf004
ITpakTryeckas padora Ne 3 o teme «Ilonyuenue ammuaka, 1 1 bub6nuorexa [IOK

U3y4€HHE €ro CBOMCTBY https://m.edsoo.ru/00adf180
A3oTHAas KUCOTa, €€ pu3nuecKue u XUMU4YecKue cBoiictea 1 bubmmoreka [IOK https://m.edsoo.ru/00adf306

Hcnons3oBanne HUTPATOB U cojielt aMMoHUs B kadectBe 1 bubmmoreka [{OK MunepansHbIX ynoOpeHuid. XuMU4YecKoe 3arpsi3HeHHE
https://m.edso00.ru/00adf518 okpyxarorieit cpe/ibl COETUHEHUSIMH a30Ta

dochop. Oxcun pochopa (V) u pochopnas kucnora, 1 bubnuoteka [IOK ¢uszndeckue n Xumudeckue
cBoiicTBa, momydyenue  https://m.edsoo.ru/00adf68a
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Tema ypoka KonudectBo yacoB Jlata DnekTpoHHBIE TU(POBEIE 11/TT Bcero Kontponbhubie [IpakTrueckue nydeHus
00pasoBaTtelbHbIC PECYPChl pabOThl PabOTHI
1 but6mmoreka [IOK

Hcnons3zoBanne GocdaToB B KaYECTBE MUHEPATHHBIX 1 bubnuoteka [IOK ynobpennii. 3arps3Henue
npupoaHOi cpenbl pocdaramu https://m.edsoo.ru/00adfc20
Yraepol, pacpocTpaHeHUe B IpUpoJe, Gu3ndeckue u 1 bubnunoreka [JOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux (pU3NIecKre U XHMHYECKHE CBOMCTBA. 1 bubnuoreka [IOK Dxonornueckue
poOJIeMbl, CBSI3aHHBIC C OKCUIIOM yriiepoaa  https://m.edsoo.ru/00adfebe
(V)
YronpHas KUCIIOTa U e€ COH bubimoreka LIOK https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 no teme "llonyuenue 1 bubmmorexa [IOK
yriekucioro raza. KauectBeHHas peakuus Ha kKapOoHaT-HOH" https://m.edsoo.ru/00ae027e
[TepBoHayanbHbIE MOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK
0 COeIMHEHUSIX YTaepoaa https://m.edsoo.ru/00ae054e
Kpemuwii u ero coequnenus 1 bubnunoreka LIOK https://m.edsoo.ru/00ae080a
ITpakTueckas pabora Ne 5. Pemenue skcriepuMeHTadbHbIX 1 1 bubnuoreka LIOK 3anau no reme «Baxueimue
HEMEeTaJlTbl U X coeauHeHus» https://m.edsoo.ru/00ae0bf2
Kontponbnas padota Ne3 no teme «BakHelime HeMeTaIbl 1 1 bubmuotexa [JOK
U MX COCTUHCHHS https://m.edsoo.ru/00ae0e18

OO6mras xapakTeprucTUKa XUMHIECKUX deMeHTOB — 1 bubnuoteka [{OK mertamioB. Mertammueckas CBA3b U METANTMYECKAST
https://m.edsoo.ru/00ae103e kpucramtndeckas penérka. usnyeckue CBOMNCTBAa METAIIIOB

XUMUYEeCKHE CBOMCTBA METAJIIIOB. DJIEKTPOXUMHUECKUid psia 1 bubnnoreka [JOK
HANpPsDKSHUH METALIOB https://m.edsoo.ru/00ae1156

OO6mwme crmocoOs! mosrydeHus: MeTauioB. CIuiaBbl. 1 bubnuotexa [JOK
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Tema ypoka KonudectBo yacoB Jlata DnekTpoHHBIE TU(POBEIE 11/TT Bcero Kontponbhubie [IpakTrueckue nydeHus
00pasoBaTtelbHbIC PECYPChl pabOThl PabOTHI

1 but6mmoreka [IOK

BoIunciieHus mo ypaBHEHUSAM XUMHUYCCKUX peakiuii, eciu https://m.edsoo.ru/00ael156 oguH U3 pearcHTOB COAEPIKUT IIPUMECH

[ToHsiTHE O KOPPO3HUU METAILIOB 1 bubmmoreka LIOK https://m.edsoo.ru/00ae1278
Hlenounsie metamnbsr 1 bubmmoreka LIOK https://m.edsoo.ru/00ae14b2
OKCHJIBI ¥ THPOKCHUIBI HATPHSI U KaJIHsI 1 bubnunoreka LIOK https://m.edsoo.ru/00ae14b2
[1enoyHO3eMenbHbIE METAIIbI — KaJIbIMA U MarHuid 1 bubmmoreka [{OK https://m.edsoo.ru/00ael15e8
Baxueimnine coeqMHEHNS KaIbIIHs 1 bubnnoreka IIOK
https://m.edsoo.ru/00ae15e8
O0o001IeHNEe U CHCTeMAaTH3alns 3HAHUN 1
JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

https://m.edso00.ru/00ae1886

[IpakTuueckas padora Ne 6 o teme "JKEcTkocTh BOABI U 1 1 bubnuorexa [JOK
METOJIbI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
AfoMUHAT 1 bubmuoreka [IOK https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA 1 bubmmoreka LIOK https://m.edsoo.ru/00aelc64
Kemezo 1 bubmmoteka [{TOK https://m.edsoo.ru/00ae1d86
Oxcuppl, TuIpokcu bl U conu xenesa (1) u xenesa (I11) 1 bubnuorexa [JOK
https://m.edso00.ru/00ae35e6
O06o011eHne U cucTeMaTu3alys 3HaHUH 1
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No  Tema ypoka KommuectBo wacoB Jlara DiekTpoHHBIE TUGPOBBIE I1/TI Bcero Kontponbhubie [IpakTrueckue nydeHus

00pasoBaTtelbHbIC PECYPChl pabOThl PabOTHI

1 bub6nmoreka [IOK
59 Ilpaktuyeckas padora Ne 7. Pemenue skcnepuMeHTaIbHBIX 1 1 bubmuoreka [{OK 3amau o teme «Baxknernme
METaJUTbI ¥ UX coequHenus»  https://m.edsoo.ru/00ae3de8
60 BerumcneHus M0 ypaBHEHHUSIM XUMUYCCKUX peaKkiuid, ecnmu 1 bubmmoreka [IOK oauH U3 peareHTOB JaH B U30bITKE
WIN COJICPIKHUT TIPUMECH. https://m.edsoo.ru/00ae1750
Brruunciienust MaccoBo¥ J10JIM BBIXOJIa MTPOAYKTA PEAKIHH
61 O0600I1IeHNE U cUCTEMATU3AIUS 3HAHUN 1
62 KoutponbHas padora Ne4 no teme «Baxueiimue metamisl 1 1 1 WX COCITMHCHHS
63 BemiecTBa u MaTepHalbl B TOBCEAHEBHOM KU3HH YeloBeka 1 bubnunoreka LIOK https://m.edsoo.ru/00ae3f50
64 Xumuueckoe 3arps3HEeHUE OKPYKAIOIIEH Cpeibl bubnunoreka LIOK https://m.edsoo.ru/00ae4270
65 Poab XuMHM B pEeLIEHUH KOJOTHUECKUX MPobIeM bubnuorexa [IOK

https://m.edsoo.ru/00ae4270

66 PesepBHbIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS 3HAHUMA
https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O000IIEHHE U cCCTeMaTH3anus 3HaHui 1 bu6muoreka IIOK https://m.edsoo.ru/00adb33c

68 PesepsHblif ypok. O6001IeHNE U cucTeMaTu3anus 3HaHuii 1 bub6nuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOIECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIbBI JVIS1 YHEHUKA
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No  Tema ypoka KommuectBo wacoB Jlara DiekTpoHHBIE TUGPOBBIE I1/TI Bcero Kontponbhubie [IpakTrueckue nydeHus
00pasoBaTtelbHbIC PECYPChl pabOThl PabOTHI
1 but6mmoreka [IOK

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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