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IHHOACHUTEJBHAA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O IesAX, OOIled cTpareruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpaMMbl [0 XUMHUH, ONIPEAEISAET KOJIUUECTBEHHbBIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH MIpeaMeTa JUls
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOU
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMble XUMHUEH
NPECTABICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOLUHU BEHIECTB B MPUPOJIE, O ITYTSIX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH JJIsi caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaKk B IIOBCEIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYEHHH XUMHUU O0€CIEUMBAIOTCS CHEU(UKON COAepHKaHUs
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUN XWMHUH, OCHOB HEOPraHUYECKOW XMMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMuueckod peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTyphl. 3afaya y4eOHOro IMpeIMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YUEHHUH BEIIECTB U XMMHUUYECKUX PEAKLUi, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3y4eHMH XMMHUU Ha yYPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— ((opMupoBaHME  MHTEUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHHUYECTBY, CAaMOCTOSITEIbHOMY IPUHATHIO PELIEHHH,
CIIOCOOHOM a/1alITHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM JKU3HH;

— HalpaBJICHHOCTb OOy4YeHMs Ha CHUCTEMaTHYECKOe NMPHUOOIIEHHE O0ydaromuxcs K
CaMOCTOSITENIbHOM MO3HABATENIbHOMN AESTEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUS,
(bopMHPYIOLIMM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

— olecrie4eHne yCcIoBHUi, CIOCOOCTBYIONINX MPUOOPETEHHIO 00YJaIONIMMHCS OTIBITA
pPa3sHOOOpa3HOM N1eATENIHOCTH, MO3HAHUS U CAMOIIO3HAHMs, KIHOYEBBIX HABBIKOB
(KJIIOUEBBIX KOMIIETEHLIMH), UMEIOIIMX YHUBEPCAJIbHOE 3HAUEHUE JUIS Pa3IuYHbIX
BUJIOB JIEATEIBHOCTH;

— (QopmMupoBanue o01IeH (YHKIIMOHATFHON U €CTECTBEHHO - HAYYHOU TPAaMOTHOCTH,
B TOM 4YMCJI€ YMEHHUH OOBSCHATh M OLEHHBATh SIBJICHHUS OKPY)KAIOLIEr0 MHUPA,
UCIIOJIb3YSl 3HAHUS U ONBIT, MOJYyYEHHbIE NMPH U3YyYEHUU XUMHUU, IPUMEHATb UX
IpY pPELIeHNnH NMpo0ieM B MOBCEIHEBHON KHU3HH U TPYJOBOH IEATETLHOCTH;

— (dopmupoBaHue y 00yYarolMXCsi TyMaHUCTUYECKMX OTHOILIEHUH, MOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKU SKOJIOTUYECKH Ie1ecO00pa3HOro
MOBe/IEeHNUsA B OBITY U TPYAOBOM MAEATEIBHOCTH B LEIAX COXPAaHEHUS CBOETO
310pPOBbS U OKPY’KAIOIEH IPUPOITHON CPENbI;

— pa3BUTHE MOTHBAIlMKM K OOYYEHHIO, CIIOCOOHOCTE K CAMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HA OCHOBE YCBOEHHMsS  OOIIEUENIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY NMpO(UIIsi U HANpPaBICHHOCTH JalbHEUIIETO
o0OyueHusl.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hefleno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/)KAHUE OBYYEHUA

8 KIIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tenma u
BemecTBa. dusnueckue CBONCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ieneHus cMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMMHUYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MossipHast macca. B3anMoCBs3p KOJIMYECTBA, MAacchl U
YHCclia CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacy€rsl o hopMynaM XMMHUUECKUX COSTUHEHHH.

duznyeckue M XUMHYECKHE SBICHHUSA. XHMMHUYECKas peakuus U € NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakiuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUIaBJICHNE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCAaHWE I[PU3HAKOB IMPOTEKAHHWA XUMUYECKUX peakuuid (pas3jioKeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJeicTBHE 3kene3a ¢ pactBopoMm coiu meau (), u3yuenme croco6oB
pas3zieneHuss CMeced: ¢ MOMOINbI0 MarHuTa, (GWIbTPOBAaHHE, BBIIAPUBAHUE, TUCTUIUIALUS,
XxpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3y/bTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHUEe CBOWCTBA (peakliuyd TOPEHHUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B mpupoze. O30H — ajutoTporHas MOJAU(pHKaINS
KHCIJIOPOJIA.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHuwe Bojopona B MPHPOJE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI osyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue cpolicTBa BoAbpl. Boxa kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10l BELIECTBA B
pactBope. XUMHYeckue cBoiicTBa Bojabl. OcHOBaHUSA. Poib pacTBOpOB B MpUPOJIE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHbIX BoA. OXpaHa M OYMUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEIeNIEHUE COJIEp)KaHusl KUCI0opoJia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, MOJyude€HUE, COOMpAaHWE, PACIIO3HABAHHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEHM pPAacTBOPEHUS BEUIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEOBaHUE OOpPa3I[0B HEOPraHMYECKUX BEILIECTB PAa3IMYHBIX KIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepmoamyeckas cucrema xumudeckux odnemeHros [, .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbiX szaep. M3oromsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[IMHKa C PacTBOpaMHU KHUCJIOT U IEJI0Yel, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKIHMM (rOpeHre, Peakiiui pa3ioKeHHs], COSIUHEHU).

Mesxxcnpeomemmuuie ceasu

Peanuzamust MeXNpeAMETHBIX CBA3€H MPU U3yYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
SIBJISIFOLTUXCSI CACTEMHBIMU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsj]l, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peaKkuusi

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs M HUX COEAMHEHUH B COOTBETCTBHM C
IIOJIOKEHUEM AJIEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbBl XUMUYECKOH CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTraHNYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3NUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYCCKUE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYeckoi peakuuu. [loHaTHe 006 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsITHE O TOMOT€HHBIX M TETEPOTeHHBIX peakiusax. [lonsTue o
karanuze. [loHsiTHE O XuUMHUYeCKOM paBHOBecHH. DaKTOPBL, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PAaBHOBECHS.

OKHCTUTENEHO-BOCCTAHOBUTENBHBIC PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIHTEIHHO-
BOCCTAHOBUTENBHOM peakuuu. CoCTaBlIe€HHWE YPAaBHEHHU OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuil C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOTO OaaHca.



Teopust >MEKTPOIUTHUECKON AUCCOLMAIUH. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHU3M JHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenens auccoruanyv. CHILHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAHUS PEAKLMM MOHHOIO OOMEHa, HOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEeACTaBICHUNH 00 3JIEKTpOJUTHUYECKON aucconuanuu. KadecTBEeHHblE peaklUd Ha HOHBI
[TonsaTHE O TUIPONHU3E CONEN.

XumuuecKkuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACUCTBUS PA3IUYHBIX
(akTOpOB, UCCIIEIOBaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IpoLEcca AUCCOLMALUU
KHUCJIOT, ILIENOYe M cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MaTEpUaNIOB), IPOBEJICHUE
OMBITOB, WIIIOCTPUPYIOIUX NPU3HAKK IPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakUil (FOpeHue, peakiuHu pa3jiokKeHUs, COEAUHEHUs),
pacro3HaBaHHE HEOPTaHMYECKUX BEUIECTB C TOMOIIbI0 KAaYeCTBEHHBIX PEAKIHWH Ha HOHBI,
pelIeHHe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTHHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (PU3NYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJopa (B3auMOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIaMH,
mienoyamu).  XsopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npruMeHeHue. JleficTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M 4ejloBeka. BaxHelme xyiopuabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYEeCKHe CBOWCTBA IPOCTHIX BEILECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUUYECKHe CBoMcTBa. OKCHIBI CEphl Kak
NPEeJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIOTa, (pU3MYECKUe M XMMUYECKHE CBOICTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M coeruduueckue). XHUMHUYECKUE peakiuH,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakliys Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ COoeAMHEHUH B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLIEeH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
pPEOTBPALICHHUS.

OO6mass xapakTtepucTuka 31eMEeHTOB VA-rpymnmnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEeHH OKHUCIeHHs. A30T, paclpoCTpaHEeHHE B IMpupoJe, (U3NYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero GU3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npumeneHue. Conu aMMOHUS, UX (PU3NYEeCKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KauecTBeHHasi peaknys Ha MOHBI aMMOHHSA. A30THas KHCJIOTA, €€ IOJIydYeHHe,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XuMHU4ecKkoe 3arpsi3HeHHEe OKpYXKarollel cCpebl COeAMHEHUS MU a30Ta (KUCIIOTHBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, puzndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue (ochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMUIeCKrue cBocTBa. AncopOnus. KpyroBopot yrieposaa B mpupoe.



Oxkcunsl yruepoaa, ux GU3NYECKUe U XUMUYECKHE CBONCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIYYCHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbBIE ¢ OKcuaoM yriepoaa (I1V),
TUIOTEe3a TII00AILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3P QeKT. YroibHas KHCIOTa U €€
coiu, uUX (U3MYEecKHMe M XHMMUYECKHE CBOMCTBA, MOJyueHHE W mNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonmb3oBaHwe ~ KapOOHAaTOB B ObITY, MeEAWLUHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAUHEHUSX Yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIHIEpPUH, YyKcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNEepepaboOTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHATHE O OMOJOTHUYECKH BaXKHBIX BEIICCTBAX !
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE €IMHCTBO
OpPraHUYECKUX M HEOPTaHMUECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Ye€HHE M MPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacraBieHus o0 okcume kpemHus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGmembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUJ - MOHBI M HAOJIO/IEHNE MPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpakaromme (U3NIeCKue U XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpUAOB (TaJOreHUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHaNoB), HaOIOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3y4YE€HHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOW peaklMu Ha cynb(ar-uoH U HaAONIOJIEHUE NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPHAIIOB), 00pa3iamMu a30THBIX U PochOpPHBIX ynoOpeHui,
NoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHHUE CBOMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-nOH U U3yYeHHE NPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MebI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJeNel KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHe, COOMpaHue, pacrio3HaBaHUe
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CHWJIMKaTHOM IPOMBINIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramuinueckass CBs3b M METAJUIMYEeCKas KpUCTAJUITMYecKas
pemeéTka. DIJIEKTPOXUMUYECKUN PAl HANpsSOKEHW MeTauioB. DU3WYECKME W XUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHuss MetaioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUHN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[Ilenounbie MeTauibl: TOJ0kKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, CTpoO€HHUE MX aTOMOB, HAaXOXACHHUE B Mpupoae. PU3NYECKHUE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.



[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KajlbLUi: noyiokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3nYeCKUe U XMMHYECKHE CBOWCTBA MAarHus W KajblMs. BaxkHelmume coelruHEHUs
Kanbus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayiemeHToB [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaXxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYECKHX dnemeHTtoB J[. H.
MeneneeBa, CTpO€HHE aTOMa, HaxOXJeHHE B mpupoje. Ousznyeckne U XUMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U comu xenesa (II) u xemesa (II), ux cocraB, cBolcTBa M
MOJIy4CHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh METalIOB W CIUIaBOB, UX (U3MYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HCIIOJB30BAHHE BHIEOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KaJbIMs U HATPHUSL C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), MPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, Kajbll¥s, allFOMUHMS, LIUHKa, kene3a (II) u xeneza
(IIT), meau (II), HaOnroIEeHUE W OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
Kamusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHE BHAEOMATEPUANIOB), UCCIIENIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHellne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxamouas cpeia

BemiectBa 1 Marepuanisl B IOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHUMHMUYECKMX peakiuii B ObiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax u
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpepl (MpeaenbHas A0MyCcTUMas KOHIIEHTPAIUs
Beniects, gainee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mescnpeomemmnie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 HCMOJb30BaHME KakK OOIMX €CTECTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHATHH,
SABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€NIbHBIX PEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYy4YHbIE TOHSATHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTe3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A(()EKT, TEXHOIOTHUSI, MAaTEPHAIIHI.

®usnka: Marepus, aToM, D>JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIMbI,
paauOaKTUBHOCTh, MOJIEKYJA, DJJIEKTPUUECKUN  3apsii, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpHUCTAJIMYECKass PEMIETKa, CIUIaBbl, (U3NUECKHE BEJIMYUHBI,
€IMHUILBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHhI, TUTATEIbHbIE BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJBI, IOJE3HbBIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOM 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COLMATIM3AIMN 00yYarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOILIECCE ATOW y4eOHOW IesTeTbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOCKTHONH M HCCIEN0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME TIOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTHUECKOMY M3yUeHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaXKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB WM CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS INI00ATBFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pPe3yJlbTaTOB BBIACISIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TOHSTHSIMH), UCIIOIH30BaTh TOHATHUS T OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMH U3YUeHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOI0M MPOIECCa, CAMOCTOSITEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 (GOpM IIPECTABICHHUS, MTOJIyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3alIPOCHI MIPH MOUCKE U 0TOOpe MH(pOpMAIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BaTh U aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIeI0BATEIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
IKCIIepUMEHTa (Ja00paTOPHOTO OMbBITA, JTA0OPATOPHOW PAOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI y4eOHOTO0 COTPYJIHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM IO3HABATEJILHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3ULMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHME CaMOCTOATEIbHO ONPENEIATh LU JAESATENbHOCTH, IJIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIH alropuT™M ACUCTBUM Npu
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOW 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHH: aTOM, MOJEKYJa, XUMHUYECKHUM
DIIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JOJsS XHMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3IIEKTPOOTPHUILIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
peaKkLuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNS], PEaKIIMM 3aMEIIECHUs], peaKkLiun
00MEHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIINH, TEIIOBOM 3G (PEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM atoma, aToMHasi opOuTalb, pajlyc aromMa, XUMHUYECKas CBS3b,



NOJIIpDHAasl W HEINOJIIpHAas KOBAJICHTHAs CBSA3b, MOHHAS CBs3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIs1 BEIIECTBA (MPOLIEHTHAsA KOHLEHTPaLUs) B pacTBOPE;

® JUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX IOHATHH W IPUMEHATH 3TH
HOHSITHS IIPU OIIMCAHUM BELLECTB U UX IPEBPAIIECHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHKY JMJISi COCTaBICHHS (OPMYT BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

® OIpeleNsITh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX, CTEIECHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
ONpesieIEHHOMY KJIacCy COEIMHEHMH 10 QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSAX;

e packpsiBathk cMbich Ilepuoguueckoro 3axona [I. M. MenneneeBa: n1eMOHCTpUPOBAThH
[IOHMMAHHE IEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHAa ABOTazpo;

e ONHCHIBATh M XapakTepu3oBaTh Tabmuunyo (opmy Ilepuonnyeckoii cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJlaBHas noarpynna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble U OonblMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuognueckas cucremMa XHMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

e Kjaccu(uUUpPOBaTh XMMHUUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BELECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
dbdexry);

e XapakTepu3oBaThb (ONUCBHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHUsI XUMUYECKHUX IIPEBPALICHUN B Pa3IMYHBIX YCIOBHSIX;

®  BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMeHTa 1Mo (popMylie COeTUHEHNs], MAaCCOBYIO JOJIIO BEIIEeCTBa B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peaKLnuu;

® [IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aIMI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIIEICTBEHHBIX CBS3€H — I M3Y4YEHMS CBOWCTB BEIIECTB M XMMHYECKUX PEaKIHM,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  NO3HaHUs  —  HaAOIMIOJeHWe,  H3MEpEeHHUe,
MOJICINPOBAaHHE, FIKCIIEPUMEHT (peasbHbI U MBICICHHBIH);

e cleloBaTh MpaBUjaM I[OJIb30BAHMUS XMMHUYECKOM mocyaod u  1a00paTOPHBIM
00OpyIOBaHUEM, a TaKXe MpaBUiIaM OOpallleHUs C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C OINPENECIEHHON MacCOBOM 0JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT ¢ IOMOILBIO0 MHIMKATOPOB (JTakKMyc, peHOoN(TaIenH, METUIOPAHXK U APYTHe).

K konuy oOyuenus B 9 kJjacce mpeMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CJIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIIOBOM 3PPEKT peakiyu, MOjb, MOJSIPHBIM 00BEM, PACTBOP, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHE, OOpaTUMble M HEOOpaTHUMbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuy, OKUCIMUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHME, aJJIOTPOIHUS,
aM(pOTEepHOCTb, XMMHUYECKasl CBA3b (KOBaJECHTHAs, MOHHAs, METANINYECKas), KpUCTAIIMUecKas
pemérka, KOppO3Usi METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONW pEaKLHH, IpeneabHO
nonyctumas konuentpamus [1JIK Bemectsa;

*  WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX HNOHSTHUM W NIPUMEHATH 3TH
HOHATUS NPH ONMCAHUU BELIECTB U UX MPEBPALLCHUH;

*  UCHOJb30BATh XWUMHUYECKYIO CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyN BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIN;

* ONpElNeNsTb BAJEHTHOCTb U CTENEHb OKHUCICHUS XHMHUYECKUX DJIEMEHTOB B
COCJMHEHUSAX pPAa3IMYHOIO COCTaBa, NMPHUHAIJIEKHOCTb BEIIECTB K ONpeAeIEHHOMY
KJIacCcy coeluMHEeHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJUINYecKas) B HEOPraHMYECKUX COCOUHEHUSAX, 3apsii HMOHAa IO XUMHUYECKOH
dopMyiie, XxapakTep Cpelpl B BOJHBIX PACTBOpPaxX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

* packpsiBath cMbicl Ilepuonnueckoro 3akona JI. M. MenneneeBa U 1eMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tadbmuunyo Gopmy [lepronndeckoit
CHUCTEMbl XMMMYECKHX OHJIEMEHTOB: pa3iuuaTh IMOHATHUS «IJ1aBHas noarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJbLIME MEPUOJIBI,
COOTHOCUTh 0003HAu€HMs, KOTOpble HMEIOTCd B IEPUOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YUCIIOo IEKTPOHOB M PACHpPEeNICHHE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB D3JIEMEHTOB U HX
COECIMHEHUH B IPEJENax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;

*  KJaccu(uUUpoOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3peKTy, M0 U3MEHEHUIO CTENCHENW OKUCICHUSI XMMUYECKHX 3JIEMEHTOB);

*  XapakTepu3oBaTh (OMHUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPKasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

*  COCTaBJIATH YPABHEHUS DIIEKTPOJUTHUYECKON AUCCOLUALMM KHUCIIOT, IIEJI0YEN U COJIEH,
MOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPeaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

*  packKpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

* IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILlEHUH B Pa3INYHbIX YCIOBUSAX;

*  BBIYHCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

* coOmoJaTh MpaBHJa TOJB30BAaHUS XMMHUYECKOHM TOCyloil U J1abopaTOPHBIM
00OpyJOBaHUEM, a Tak)Ke MpaBHUjia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro rasa);



MPOBOJIUTh PEAKIMH, MOATBEPKAAIONINE KaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUA-, OpOoMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YyYEHHBIX
METaJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTHU3allhi0, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJEHUE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBI).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaxHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 2 bubnnoreka IIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YenoBeKa

12 BemecTBa 1 xuMu4deckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edso00.ru/7f41837¢

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnuoreka [IOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xummnuyeckux 3jaemeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

I‘D‘i HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI BI;OFJ:)H%CE;) qaC(;_][;P 0P
Pa3znea 1. BemmecTBO 1 XUMH4YeCKHEe peakul
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 5 1 bubmuorexka [JOK
KJacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKITHil 4 BHGJI_HOTeKa HOK
https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAS AUCCOIMAINS. XUMUYECKUE PEAKIIH B 8 1 1 bubnmoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
21 OO61mas xapakTepuCcTHKa XUMUYECKHX Ay1eMeHTOB VIIA-rpymnmsbl. 4 1 bubnuoreka [JOK
l"anorensr https://m.edsoo.ru/7f41a636
29 OO61as xapakTepucTUKa XuMU4eckux eMeHToB VIA-rpynnsl. Cepa 6 bubmmorexa [IOK
1 €€ COEUHEHUS https://m.edso0.ru/7f41a636
23 OO011ast XapakTepUCTHUKA XUMHUECKUX AJIEMEHTOB VA-rpymniibl. A30T, 7 1 bu6nuorexa [IOK
dochop 1 UX coeTUHCHHUS https://m.edsoo.ru/7f41a636
24 OO01mas xapakTepuCTHKa XUMUYECKUX JIeMEeHTOB [V A-rpynmbl. 8 1 2 bubnunoreka [JOK
VYriaepoa U KpeMHUH U UX COSTUHEHHSI https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 25
Pa3nes 3. MeTanibl M UX COeIMHEHUSI
. bubnuoteka [JOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.edsc%f).ru/7f41a636
3.2 Baxhelinne MeTauIbl 1 UX COEIUHEHUS 16 1 2 Eggi?;;;zii?{fﬂ 413636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 Eubmiorexa LIOK
https://m.edsoo.ru/7f41a636



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

Uroro no pazgeny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoabubie  IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 IIpeamer xumun. Poiap XMMuUU B KU3HA 1 bu6mmoreka [IOK
yeJoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHKS B XUMHH 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBria paboThl
3 B §a60 aTo I/II/II;I MPpUEMEI 00 : eHI/ISIIZ 1 bubmorexa HOK
patop P patl https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 bubmmorexa LIOK
PUMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBLH MOJCKY IR https://m.edsoo.ru/ff0d2a6¢
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOXKHBIE BEIIECTBA 1 bubmorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISPHOE YUEHUE 1 bubmorexa [JOK
YIApHoe y1 https://m.edsoo.ru/ff0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmynna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTrHOCUTEIbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTHocuTeNnbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosbs. MospHas bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Beruucnenus koan4decTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u bubmmorexa [OK
H AuCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme «Bemiecta bubnuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IIPOCTOE Beﬂy:CTBO bubmmorexa [JOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6mmoreka [JOK


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsatue 06 oxcuuax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 Aa0OpaTOpHI it HIPOMBILLLICHHOCTH https://m.edso0.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI peaKIuu,
24 IMOHATHE O TEPMOXHMHYCCKOM YPaBHCHUHU bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI iro bubmorera [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonmyyenue u coOMpaHue KUCIOPOaa bubmorexa [JOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrnocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/Ffod542e
33 Brruucnenus 00b€Ma, KOTUYECTBA BEIIECTBA bubmuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 1o ero M3BeCTHOMY KOJIMYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0B
peakiuu Héj OCHOBE 3aKOHA 00BEMHEIX https://m.edsoo.ru/fOd5708
OTHOILICHUI Ira30B
35 du3nuecKue U XMMHUECKIE CBOMCTBA BOIbI bubmorera [JOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. I1 0
octaB ocHoBaHuil. [lonsaTre 06 MHANMKAaTOpax httos://m.edsoo.ru/ffod59e2
Boga xak pactBopurtens. Hacwienssie u
37 He}?acm epHHme paCTBO Bl Mat:IiOBaﬂ 01 bubmorexa [JOK
H PacTBopbL A https://m.eds00.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBienue pacTBOPOB C ONPEACIEHHON bubmorexa LHOK
p N N p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 KontponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
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bubmuorexa [JOK

45 [TonydyeHnue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
t i https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KIaCCH(PUKAITUN
51 XUMHUYECKUX dNieMeHTOB. [ToHsTHE O rpynmax bubmmorexa LOK
' 20 https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XUMMUYeCKux anemMeHToB /1. U bubmorexa HOK
Y https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmorexa [JOK
P > TPYITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX sIJIED. bubnuotexa [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB llepuoanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTuka XUMHYECKOT0 dJIEMEHTA 110 bubnmnoreka [JOK
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ero nosioxenuto B [leproguyeckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

> PasBITH Haykd H,,Hp aVKTHKH' A1 1 https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakJIaHuH
DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubnnoreka [HOK
58 1
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBanieHTHAS MTOIApHAST XUMHUUYECKAS CBA3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTnast geronsapHas XxuMuieckas CBsI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens, oxuCeHus 1 https://m.edsoo.ru/00adae28
63 OKUCIINTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [JOK
peakdl https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE 1 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne Koaun4gecTBO 4acoB ara
n/n Tewa ypoxa Bcero I/l?.?‘IEHI/Iﬂ JoP
1 Ilepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMHYECKUX 1 bu6nmoreka [IOK
snementoB JI. YI. Menzeneesa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmmoreka [JOK
HEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus n1 HOMEHKIaTypa HEOPTaHMYECKIX BEIIECTB 1 bubmorexa HOK
https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4eckoii CBS3M U TUIBI KPUCTAILTHIECKUX PEIIETOK 1 bubmorexa HOK
https://m.edsoo.ru/00adbac6
5 KonTponsHas padora Nel mo teme «IloBTopenne u yriryoiieHne 1
3HaHMI OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUUECKUX peaklui Mo pa3IuyHbIM PU3HAKAM 1 bubmorexa HOK
https://m.edsoo.ru/00adbch0
7 [TonsaTHEe 0 ckOpocTH XUMHUYECKOM peakiuu. [lonsTue o 1 Bu6mmoreka [JOK
TOMOTEHHBIX ¥ T€TEPOTeHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
[TonsiTrie 0 XuMUYeckoM paBHOBecHU. DaKTOPHI, BIUSIONINE HA
8 CK(Z)pOCTi ())(I/IMI/I‘IeCeIfOI;I) peIZIKHI/?I/I ilcnonomem(/)llg X;/IMI/IHGISIICJ;Fz 1 bubmorexa OK
https://m.edsoo.ru/00adc28c
paBHOBECHUS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIINH 1 bubmorexa LOK
https://m.edsoo.ru/00adcade
10 Teopus snekTponuTHUecKoi aucconpany. CUIbHbIC U clladble 1 bubnnorexa [JOK
SJIEKTPOJTUTHI https://m.edsoo.ru/00adcd68
11 HoHnHbIe ypaBHEHUS peakIuil 1 bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBAHUM B CBETE bubnmnoreka LIOK
12 Ny . 1 .
NPE/ICTABICHUIN 00 IIEKTPOTUTHICCKON TUCCOIMAIIN https://m.edsoo.ru/00add5d8
XUMHYECKHE CBOWCTBA COJIEH B CBETE MpeACTaBIECHUN 00 bu6muoreka [IOK
13 . 1 .
AIIEKTPOIUTUIECKON JTUCCOITUAITUT https://m.edsoo.ru/00add8b2
14 [TonsiTHe 0 THAPONM3E CONEH 1 bubmuoteka [IOK
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15 O06o0011eHre u cucTeMaTu3alus 3HaHui bubmorexa LOK
B H https://m.edsoo.ru/00addd12
bubnunoreka LIOK
16 ITpakTnueckas padota Ne 1. «PemeHne s3KCIiepUMEHTAIBHBIX 33729 hitps://m.eds00.ru/00addbfa
KonTtposbnas padota No2 o TeMe «JIeKTpoIuTHISCKas bubmuorexa [IOK
17 )
Jrcconanus. XMMUYECKUE PEaklui B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO01mast XxapakTepuCTHKA FaJIOTeHOB. XMMUYECKHE CBOHCTBA HA bubmmoreka [JOK
nprMepe XJopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CossiHast KUCII0Ta, XMMUUYECKHUE CBOMCTBA, Bu6mmoreka [JOK
HOJTyYeHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
[TpakTuueckas pabota Ne 2 o reme «llonydenue consHoi bubnnoreka [JOK
20 N 9 .
KUCJIOTBI, H3y4CHHE ¢€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 Brluncienus 1o ypaBHEHHSIM XUMHYECKUX PEAKIMi, €CIIU OIMH U3 Bbu6mmoteka [JOK
pearcHTOB J1aH B H30bITKE https://m.edso0.ru/00ade488
bubnuoreka [IOK
22 OO0mast xapakTepucTHKa 371eMeHTOB VIA-rpymibl hitps://m.edsoo.ru/00ade64a
AnnorponHbie Moaudukauu cepbl. Haxoxxaenue cepsl u eé bubmuoreka [IOK
23 . . .
COCJIMHEHUH B MPHUPOJIe. XUMHUUECKUE CBONCTBA CEPHI https://m.edsoo.ru/00ade64a
24 CepoBonopoJi, cTpoeHue, (pru3nuecKre 1 XUMUYECKUe CBOWCTBA bubmorexa HOK
POBOZIOPOL, CTp ’ https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MYECKHE U XUMHUECKUE bubnmnorexa [JOK
25 . .
CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
26 crtocos nompernin cepmot ncroms, Xemitacexos surpraer Bubmotera LIOK
7 P ) P https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpesibl COeTMHEHUSIMHU CEPhI
27 Brruncnenue MaccoBoii 10N BBIXO/A MPOIYKTA PEAKIIUU bubmorexa I[IOK
A #1a TIpOALyKTa peartt https://m.edsoo.ru/00adec8a
8 OO01mas xapakTepuCcTHKa 3JeMeHTOB VA-Tpymnmbl. A30T, bubmmoreka [JOK
pacrnpocTpaHeHue B Ipupoe, GU3nIecKre H XUMHUICCKHE CBOMCTBA https://m.edsoo.ru/00adeeab
29 AMMHUak, ero ¢puznyecKue 1 XMuMUYeCKUe CBOMCTBA, MOIYYeHHE U bu6muoreka [IOK

IMPUMCHCHUC

https://m.edsoo.ru/00adf004
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30 [Tpaktrueckas padora Ne 3 mo teme «llomydyenne ammuaka, bubmuorexa [IOK
U3y4YCHHUE €r0 CBOWCTBY https://m.edsoo.ru/00adf180
31 A3OTHas KUCIOTa, € Pu3nuecKue U XUMHUIECKHUE CBOHCTBA bubmmorexa [IOK
’ https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaueCTBE
32 MHUHEpaAJIbHBIX YA00peHnA. XUMHUYECKOe 3arpsi3HEHHE OKpY Karomien bubmmorexa [IOK
' https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSMHU a30Ta
33 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue bubmuorexa [IOK
Y XMMUAYECKUE CBOWCTBA, MOyYCHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX yI0OPEHUH. Bu6moteka [JOK
3arpsi3HeHUE PUPOTHON cpebl pochaTamu https://m.edsoo.ru/00adfc20
35 Yriepon, pacpocTpaHeHue B IpUPoJie, PU3NICCKUEC U XUMHUSCKUC bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/00adfd9c
36 Oxkcunsl yriaepoaa, ux puandeckue 1 XMMHUECKHUe CBOMCTBA. bu6nmnorexa LIOK
DKOJIOrHyYecKre mpoOIeMbl, CBSI3aHHbIC ¢ OKCHAOM yriepoaa (IV) https://m.edsoo.ru/00adfebe
37 VYroabpHas KucioTa u €€ coau bubmmorexa [IOK
https://m.edso0.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme "[losyuenue yriekuciaoro rasa. bubmuoteka [IOK
38 " .
KavecTBeHHast peakiius Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
[lepBoHauanbHbIE MOHATUSA 00 OPraHUMYECKUX BEILIECTBAX KakK O bubmmnorexka HOK
39 .
COCJIMHEHUSIX yriiepoja https://m.edso0.ru/00ae054e
40 Kpemnwuii u ero coenuuenus bubmorexa LOK
P A https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. PerieHue skcrepuMeHTaIbHbBIX 33aa4 bubmuoreka [IOK
41 . j
1o TeMe «BakHelme HeMeTaIJIbl U MX COSTUHECHUS https://m.edsoo.ru/00ae0bf2
KonTponbhas padota Ne3 no teme «BaxHeiline HeMeTauIbl U UX bubmuoreka [JOK
42 .
COEIUHEHUS https://m.edsoo.ru/00ae0el18
OO011ast XapakTepUCTHKA XUMHUECKUX HJIEMEHTOB — METAJIJIOB. Bubmorexa [IOK
43 Mertannuyeckast CBsI3b U METAJUITMUECKask KpUCTAIITHYECKast .
. . https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKue CBONCTBA METAJIIOB
44 XVMHYECKNE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUUECKHUM AL bubmuoteka [IOK

HaIPSDKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O6H_[I/Ie CITIOCOOBI IMOJIYYCHHUA MCTAJLIIOB. CmuiaBel. Berauciienus 1o

bu6nmoreka [IOK

45 YpaBHEHUSIM XUMHUUECKHX PEAKIUH, €CIIM OJIMH U3 PEarcHTOB https://m.edsoo.ru/00ae1156
COJICPXKUT IPUMECH
46 [ToHsiTHE O KOPPO3UU METALIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bubnunoreka LIOK
47 [Henounsie meraet https://m.edscﬂ).ru/Oan14b2
48 OKcubl U THAPOKCUIBI HATPUS U KU BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMeIbHBIC METAILIBI — KAJTbIMH U MarHuu buGnuorexa LIOK
https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeMHEeHN KaJILIUS Bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1886
[IpakTuueckast padora Ne 6 mo teme "JKECTKOCTH BOABI U METOMBI €€ Bu6mmoreka [JOK
53 " )
yCTpaHEeHUs https://m.edsoo.ru/00aelae8
. bubmuoreka [{OK
>4 Amomuruii https://m.edsc]i).ru/Oanlc64
55 AmMpoTepHbIe CBOICTBA OKCHIa U TUIPOKCHIA BH6H_HOTeKa HOK
https://m.edsoo.ru/00aelc64
bubmnoreka IIOK
56 Keneso https://m.edsc]i).ru/Oanld86
57 Oxcunel, runpokcuasl u conu xxenesa (I1) u xenesa (I10) EESSJ,I:I;I/(;:Z?S(]){).O::/OO&IEBSEG
58 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN
[TpaxkTiueckas padorta Ne 7. Periennie skcriepuMeHTaIbHBIX 3a7a4 bu6muoreka [JOK
59 o TeMe «BakHeHIIe MeTaIbl U UX COEIUHEHUI https://m.edso0.ru/00ae3de8
Borurcnenus o ypaBHEHUSIM XUMHYECKUX PEaKIIHid, €CIIA OJIUH U3 Butmiorexa [[OK
60 peareHToB /1aH B H30BITKE WM COJIEPIKHUT MTpUMeEcH. Berancienus

MacCOBOM HJOJIM BEIXOJa IpOAYKTA pCaKIuun

https://m.edsoo.ru/00ael1750
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61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 Kontponbnas padora Ne4 o teme «BakHelme MeTamibl U UX 1
COEIMHEHNS
63 BemectBa 1 Matepuaibl B IOBCETHEBHOM KU3HH YETIOBEKA 1 Bubmzorexa HOK
https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsiI3HEHUE OKPYIKAIOLEH Cpelibl 1 bubmorexa LOK
https://m.eds00.ru/00ae4270
65 Poip XxMHH B pelIEHUH DKOJIOTMUECKUX IPOOIEM 1 Bubmrorexa HOK
p p https://m.edso0.ru/00ae4270
. . bubnuorexa [JOK
66 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 https://m.eds0o.ru/00ae0d0a
. . bubmuoreka [{OK
67 PesepBublit ypok. O6001IeHHE U CUCTeMATHU3AIIHsI 3SHAHHA 1 https://m.eds0o.ru/00adb33c
. . bubnnorexa [IOK
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 https://m.eds0o.ru/00ad9ch?
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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