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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIEMIUU MPENoIaBaHusl Y4eOHOrO MpeaMeTa
«Xumus» B o0pazoBaTeNbHBIX opranm3auusx Poccuiickoit @enepamuu. [Ipu 3TOM naHHas
porpaMma IpearoiaracT 603IMOHCHOCHb Y21yOleHUA.

[IporpaMmma mo xumHuM Ja€T MpEeACTaBICHUE O ILENAX, OoO0mel cTparernu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYArOIIMXCA CpPEACTBAMHU YYEOHOTO IpEeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPEIyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHE 10 pa3jesiaM U TeMaM MPOTrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUSA, PEKOMEHAYEeMYIO IOCIIe0BaTEeIbHOCTh
W3YUYEHUs XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4eOHOTO
nporiecca, BO3PAaCTHBIX 0COOEHHOCTEH 00yJaroImuXcs, OonpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHHM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yJbTaTaM 00yUYeHHs] XUMUU
Ha ypOBHE LeJell W3ydeHHsl NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHON
NEeSITeTPHOCTH OOYyYaroIlerocsi Mo OCBOGHHIO YydeOHoro coxaepkanus. Kpome »srtoro, B
COJIep’)KaHUE TMPOTPAMMBI GHECEHbl MmMeMbl, W3yUYeHUE KOTOPBIX IMO3BOJUT O00yYaromUMCs
OCBOUTH TPOTPAMMYy Ha Y2iyOieHHOM ypoeHe. YKa3aHHbIE TEMbl IMPOMHCAHBI KypCHBOM B
nporpaMMeé M Jal0T BO3MOXKHOCTb YHaLIUMCS O0OnOIHUmenvHo2o usyuenusn. Taxowce,
Yyenybnenue ocyuwiecmenaemcs uepes peuieHue 3a0ay oonee 6blCOK020 YPOBHA CLONCHOCHU,
uem Ha 6a3060M ypogHe.

3HaHuE XUMHUH CIYKHUT OCHOBOW Ui (hOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, €ro
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPaAIOT (OPMUPYEMbIE XUMUEN
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPUPOJIE, O MyTSIX
pemieHus Ti00albHBIX MPOOJeM yCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U KOJIOTHYECKOH 0€30MacHOCTH, PO0JIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH JJisi camMOpa3BUTUS U (OpPMUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOl ~ NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CHNEHU(UKON HAYyYHOT'O MBIIUICHUS, 3aKJIAJbIBACT OCHOBBI IIEJIOCTHOTO
B3TJIS11a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM ATArloM B ()OPMUPOBAHUU
€CTECTBEHHO--HAy4YHON IPpaMOTHOCTH 00y4arOIINXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--HAyYHBIM
3HaHUSM, K TMPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
00ydaronuxcs.

Jlannble HampaBiieHHs B OOy4Y€HHHM XMMHUHU 00€CIEeYMBAIOTCS Clenu(UKON coaep KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKN XMMHHU Ha ONpPeEIEHHOM dTarne e€ pa3BUTHsL.



Kypc xuMum Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsS OPUEHTUPOBAH HA OCBOEHUE
00y4aroMMHUCS CUCTEMbI IIEPBOHAYAIbHBIX MOHATUI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa cojaepkaHusl IIpOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOIO
noxxoja kK eé msydeHuro. CopepxaHUE CKIAABIBAETCSI U3 CUCTEMBI MOHATUH O XUMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEILHOTO Pa3BUTUS 3HAHWN HA OCHOBE
TEOPETUYECKHUX IIPEICTaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MpECTaBICHUH 00 ANEKTPOIUTUIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCSA HA OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX WU
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEIOBAaTEIIbHO OT OJHOTO YPOBHS K JIpyromy,
BBITOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAyYyHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH NPUPOJIBL,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAaHUIO U METOJlaM II03HaHUs B Hayke. M3yueHne xumun
IPOUCXOAUT C MPHUBJICYECHHUEM 3HAHUW M3 paHee M3YYEHHBIX Y4E€OHBIX IPEAMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «Pu3uKa. 7 Kjaccy.

[Tpu n3yueHuHn XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YeJlOBeKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DaKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
NpUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHMS IIPU U3YUYEHUH BELIECTB U XUMHUECKUX PEAKIINM, B
(GOpMUPOBAHUM M DPA3BUTHH I[O3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHUHM B Y4YeOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydeHHM XMMHU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHITUIO PpELICeHUWH, CHOCOOHOW aJanTupoBaThcs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HalpaBJIeHHOCTh OOy4YeHMs] Ha CHCTEMaTH4ecKoe MpuoOIIeHHe O00ydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOIIUMHUCS OIbITA
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpPA, HCIONb3Yysl 3HAHUS U
OMBIT, TOJYYEHHBIE NPH H3YYEHUH XUMHH, NPUMEHATh HMX MpPH pelieHuH npobieM B
NIOBCEHEBHOM XKU3HU U TPYIOBOM JEATEILHOCTH,



— (opmMupoBaHue y 00y4aroumxcs r'yMaHUCTHUECKUX OTHOLICHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWHU Ui BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALUU K 00Y4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO61iee yuciio 4acoB, OTBEACHHBIX AJI M3YyYEHHUS XMMHHM Ha ypPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 134 yaca: B 8 kimacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 66
yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponp XuMuUM B KU3HM 4eloBeka. Kpamixue ceedenusi 006 ucmopuu
B03HUKHOBEHUSI U pa3eumus Xumuu XUMHS B cucTeMe Hayk. Tema u BemecTBa. Pusnyeckue
CBOICTBa BEIIECTB. ATperaTHoe COCTOsSHUE BemecTB. [IoHATHE 0 METO/axX MO3HAHUS B XUMUHU.
Ilpeocmasnenuss 0 HayyHOM NO3HAHUU HA IMAUPUYECKOM YPOBHe: HAOI0O0eHue, umepeHue,
9KCnepumMeHm, Mooenuposanue, evluucienue. Illpeocmasnenuss 0 HAYYHOM NO3HAHUU HA
meopemuyeckom YposHe: HayyHvle Gakmbl, npobrema, sunomesa, meopus, 3akoH. Huctble
BemiecTBa U cMecu. CriocoObl pasneneHust cmeceit. [Ipupoomnsie cmecu. 8030yX, NPUPOOHDIL 2a3,
Hehmb, NpUpoOHble B00bI, 2OPHLIE NOPOObI U MuHepanvl. I[lomamue o0 20MO2eHHBIX U
eemepocennvix cmecax. Ilonamue o memooax pabomvl ¢ XUMUHECKUMU Beujecmeamu.
Obopyoosanue wKoabHOU Xumuyeckou Jnabopamopuu. Ilpasuna 6ezonacnoeo obpawenus c
seujecmeamu u 1a6opamopubimM 060py008aAHUEM.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE OHJIeMEHThl. CHUMBOJIBI XHMHUYECKUX DIIEMEHTOB.
[IpocTsie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumudeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJICMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BeWIeCTB. OnpeodeieHue BaleHMHOCMU DJeMeHmo8 Nno  QopMyram
OUHApHLIX CcoeOuHeHUll U cocmasienue Gopmynr OUHAPHLIX COeOUHEHULl NO BAleHMHOCMU
anemenmos. OTHOCUTENbHAs aToOMHas Macca. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. MaccoBast
JIOJISI XMMHUYECKOTO 3JIEMEHTa B COeAMHEHUU. Haxoowcoenue npocmetiuei opmynvl eeujecmsd
1O MACCOBLIM 00AM INEMEHMOE.

KonnuectBo BemiectBa. Monb. MomnspHas macca. B3anmMocCBs3b KOJIWYECTBAa, MAcChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo hopMysiaM XUMHUECKUX COSAMHEHUN.

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHUYSCKas peakinus W e€ NMpHU3HAKU. Y CIOBHS
MPOTEKAHUS XUMHUYECKHX peaknuid 3aKOH COXpPaHEHHWS MAacChl BEIIeCTB. XHWMHUYECKUE
ypaBHeHus. Kiraccuukamuss XHUMHYECKUX pPEAKIHA (COCIUHEHUS, PAa3JIOKCHHS, 3aMEIICHUS,
oOMeHa). PacyeTsl M0 XMMHUYECKUM YPaBHEHUSM.

Xumuueckuii IKcnepumenn.

3HAKOMCTBO C XHMHYECKOH IOCYJIOH, MpaBWiIaMu paboThl B Ja00paTopuud W NMpHEMaMU
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M OMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HAOMI0IeHNe (PU3HUECKUX (TIJIaBJIeHUE BOCKA, TassHUE JbJa,
pacTupaHue caxapa B CTyNKe, KATIEHUE M KOHJIEHCAIIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MIPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOM) SBICHUM, HAOJF0IeHUE
U ONHWCAaHWe TPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiuid (pas3liokeHune caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aMMOJEcTBHE kene3a ¢ pactBopoMm coiu meau (), m3yuenume cmoco6oB
pa3JieliecHusT CMECEH: ¢ IOMOIILI0 MarHuTa, (UIBTPOBAHWE, BHIIAPUBAHWE, JUCTUJUIAIINS,
xpomatorpadus, TPOBEICHWE OYUCTKA ITOBAPEHHON COJHM, HAONIOJCHHEe W OIHMCAHUC
pe3yNbTaTOB TMPOBENEHUSI OIBITA, HIUTIOCTPUPYIOMIETO 3aKOH COXpPAHEHHS MAacChl, CO3/IaHUe
MoJienielt MoJeKy Nl (IIapoCTepKHEBBIX). Habniodenue u onucanue onvimos, UiiioCmpupyouux
3aKOH COXPAHEHUsl MACCHI.

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 37eMEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nuecKkue U XHMHUECKHUE CBOWCTBA (peaKIuu TOPCHHUS).



Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOMYyYEHUS KHCIOpPOJIa B JIA0OpaTOpUHM H
IPOMBILIEHHOCTH. [lonsamue o kamanuzamope. KpyroBopor kuciopoaa B npupoge. O30H —
ajuoTponHasi MoguduKanus Kuciopona. (O30H0GvblL  COU, €20 3HaAueHue OJisl  IHCUBLIX
opeanusmos. Paspywenue o3onosozo cnos.

TemnoBoit 3hdexT XuMHUUEeCKONW peakIHH, TEPMOXMMHUYECKHE YpPaBHEHHUA, 3K30- H
OHAOTEPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO AP QeKTa, pa3pyLuieHre 030HOBOTO CIIOS.

Bomopon — »smemMeHT M mpoctoe BeniecTBO. HaxoxzaeHue Bojgopoaa B IPUPO/IE,
dbuznyecKkue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI nonydyeHus. KucioTsl u couu.
Hcnonvzoeanue 600opoda 8 kauecmee monausa.

3akoH ABoraapo. MouspHblii 00b€M razoB. OmuocumenvHas NIOMHOCMb 2A3086.
Onpeoenerue omHOCUMENbHOU MOJIEKYIAPHOL MACChL 2a3000pA3HO20 6eulecmsd no U38eCmMHOU
omuocumenvHot niomuocmuy. Pacy€rsl Mo XxuMuueckuM ypaBHEHUSIM. OOBEMHBIE OTHOIICHUS
ra3oB IpU XUMHUYECKUX pEaKLUsX.

®usnueckue cpoiicTBa BOoAbl. Bonma kak pacrBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHbIE pPAacTBOpbl. PacTBopuMOCTh BewlecTB B BoAe. Pakmopwl, eiusdowjue Ha
PAacmeopumocms meepobiX U 2a3000pazHvix eeujecms. MaccoBasi 10y BELIECTBa B PacTBOPE.
Xumuyeckue cBoiictBa Bozabl. OcHoBanus. [loHsTHe 00 wHIuMKaropax. Poms pacTtBopoB B
IpUPOJIE U B KU3HU 4YesoBeka. KpyroBopoT Boabl B mpupojie. 3arps3HEHUE NPUPOIHBIX BO.
OxpaHa 1 0YMCTKA IPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuidt. Oxcunpl. Kiaccubukanus OKCHIIOB:
coJieoOpasyroniue (OCHOBHBIE, KUCTOTHBIE, aM(oTepHbIe) U HecosieoOpazytonue. Homenknatypa
OKCUJOB. Tpusuanvhvie Hazéanusi oxcudos. PU3NYECKUE U XUMUYECKHE CBOWCTBA OKCHUJOB.
ITonyyenue okCuI0B.

THonamue o 2udpokcudax — OCHOBAHUAX U KUCTIOpoOcodepaicawux kucromax. OCHOBaHUS.
Knaccudukanus ocHoOBaHMM: IIENOYM M HepacTBOpHMbIE OcCHOBaHusA. HoMeHkiaTypa
OCHOBaHUH. ITpusuanvuvie Hazeanus ocHoganul. DHU3NYECKNE M XUMHUYECKHE CBOMCTBA
OCHOBaHUU. [I]enouu u Hepacmeopumvle OCHOBAHUS, UX CEOLCMEA U CNOCOObL NOYUEHUS.

Kucnotel. Knaccudukanus kuciaor. MexayHapoaHash HOMEHKJIATypa U mpusudibHble
HazeaHus KACIOT. DU3NUecKne U XMMUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTamioB H.
H. Bekerona. [lonyuenue kucnot. Kuciomul 6 npupooe, npumenerue 8adCHeUUUx KUCJI0m.

Comu. Homenknarypa coneit. Tpusuanvuvie naszeanus conei OU3NUecKue U XUMHUECKHE
cBoricTBa couneid. [lonydenue conei.

['eHeTnyeckas CBSI3b MEXAY KJIaCCaMHU HEOPTaHUUECKUX COEAMHEHUH.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeNIeHUE CO/IepKaHMsl KHCIOpoa B BO3/yXe, MOJy4YeHue, cooupanue,
pacrio3HaBaHME W HU3yuY€HHE CBOICTB KHCIOpOJa, HAOIIOJCHHWE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS U INpEKpalleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M OIMCaHUE HMX CBOMCTB, IOJyu€HHE, COOMpaHHe, pPACIIO3HAaBaHUE U
U3y4eHHue CBOWCTB BojOpona (TopeHue), B3amMojeicTBHe Bopopona ¢ okcuaom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIEHHE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBUE BOJBI C MeETalJlaMH (HaTpUeM WU KaJbl[ieM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), MCCIEA0BAaHHE OOpa3L0OB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOJII0/IeHUE W3MEHEHUS OKpacKM WHAMKATOPOB B pPAcTBOpax KHUCIOT M LIEJIOUEH, M3ydyeHHUe



B3aumoeicTBuss okcuga meau (Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peakuuii HEUTpaIM3alMM, IOJYYEHUE HEpPACTBOPUMBIX OCHOBAHHMM, BBITECHEHUE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «Baxkuenue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucremMa xummuuyeckux 3djiementos J[. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBA3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALMUKA XUMHUECKUX dyeMeHToB. [lonstHe o rpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMEIbHBIE METAJLIbI, TaJOTEHbl, UHEPTHBIEC Ta3bl).
DJeMeHTHI, KOTOpBIe 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCUIBI.

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMudeckKux odiaemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juuHHONepuoAHas ¢opmbl [lepuognueckoit cucteMbl
xumuueckux siemeHtoB JI. M. MengeneeBa. Ilepuonbl u rpymnmbl. DU3MYECKH CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifiep. M3oronsl. Paduoakmuenocms. DNEKTPOHBI.
Onexmpounnas opbumans. DHepeemuueckue YposHu u NOOYposHU amoma: S-, p-, d-opbumanu.
DnekmpouHvle KOHGueypayuu u 21eKmpoHHo-epaguyeckue Gopmyavt amomos. CTpoeHue
AJIEKTPOHHBIX 000JI0YECK aTOMOB IMEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoli CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METATIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO TPyIMIaM U NepuoaaM. MsmeneHue KUCIOMHO-0CHOBHBIX CBOUCME
COeOUHEHUL XUMUYECKUX DNEMEHMO8 8 NEPUOOAxX U cPYNNax.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cucTeMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. 1. . Menaenees — y4€HbIl U IpayKJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas " HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMeHTOB. MoHHas cBsizb. Mexanuzmvl 0bpazosanus
KOBANEHMHOU U UOHHOU C853U. DNleKmpOoHHble U CMpYKmypHsie popmynvl seujecms. Kamuonol u
AHUOHDL.

Crenenr okucineHusi. OnpedeiieHue cmeneHel OKUCIEHUs amomMo8 6 OUHAPHBIX
coedunenusx. OKUCTUTEIHHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoliecchl  OKHCIEHUS U
BoccTaHOBJIeHUs. Oxucnutenu u BoccraHoButenu. CocmasieHue YpasHeHuli NpoCcmbvlix
OKUCIUMENIbHO-80CCIMAHOBUMENbHBIX PeAKYULl U pACCMAHOBKA 8 HUX KOd(duyuenmos memooom
91eKMPOHHO20 bananca.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJEHCTBHE THIPOKCHIA
[MHKa C pacTBOpaMu KUCIOT W IIEJOoYel, MPOBEACHHUE OMBITOB, WLTIOCTPUPYIOIINX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIMi (TOpEeHNe, PEaKIIUU Pa3IOKCHHS, COSTUHEHNS).

Mestcnpeomemnuwie ceasu

Peanuzanusi MeXpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 8 KJIACCE OCYILIECTBIIAETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMHE JIJIs1 OT/ICIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOme ecTecTBEHHO--HAyYHbIE TOHSATHS: HAy4YHBIM (DaKT, TUIMOTE3a, TEOpHs, 3aKOH,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



Odwusuka: Martepusi, aTroM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHI, HW30TOIHI,
pPaZMOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUECKUN 3apsj, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SAMHHIIBI H3MEPEHHUS, KOCMOC, TIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHEIE PECYPCHI.

9 KUIACC

BemiecTBo U XUMHYECKAsl peaKIusi

Ilepnonnueckuii 3akoH. Ilepmomnueckas cucrema XxuMuuyeckux dssemenros [l M.
MenpeneeBa. Crpoenue aromoB. Ceolicmea amomo8 XUMUYECKUX — DIEeMEHmOo8,  UX
KONUYEeCEeHHble U KAYeCcmBeHHble Xapakmepucmuku (paouyc, 31eKmpoompuyamenbHOCmb,
oHepeusi uonusayuu). 3aKOHOMEPHOCTU B M3MEHEHUHM CBOMCTB XMMHYECKUX DJIEMEHTOB IEPBBIX
TPEX MEPHUOJIOB, KAJIUS, KAIBIUS U UX COCIUHEHUN B COOTBETCTBUU C TMOJOKEHUEM DJIEMEHTOB B
[lepuoanueckoit cucreMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHAbI XHUMHUYECKON CBA3M HOHHAs, KOBAaJIEHTHas (HEMoJspHasd,
TIOJISIPHAS); OOMEHHbIU U OOHOPHO-AKYENMOPHBIU MEXAHUIM 00pA3068aHUSL KOBANEHMHOU CE53U.
Tumbl KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOU
PEIIETKY U BUJ]A XUMUYECKON CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIEeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3JIMUYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3IUYHbIM MpU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIHIECTB, MO TEMJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHCJIEHUSI XMUMHYECKUX DJIIEMEHTOB, MO OOpAaTUMOCTH, MO YYacCTHIO Karajau3aropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKHE YPaBHEHUSI.

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakuuu. Dakmopul, enudiowjue Ha CKOpOCMb
xumuyeckou peakyuu. IHepeus akmusayuu. [lonamue o kamanuse. @epmernmol. HUneubumopol.
[TorsitTie 00 0OpaTUMBIX W HEOOPATHMBIX XUMHYECKHX peakinusx. [IoOHATHE O TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [lonstue o karanuze. [loHsATHE 0 XUMUYECKOM PABHOBECUU, NPUHYUN
Jle [llamenve. MaxkTOphl, BIUSIONIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIHHBIE PEAKIIUU, JJIEKTPOHHBIN OajaHC OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. OKuUcIumenbHo-60CCMAaHOBUMENbHbIE CBOUCMBA XUMUYECKUX
9NEeMEHMO8, 3A6UCUMOCb OM CMeneHu OKUclienus. Baoichvlie okucaumenu u eoccmanogumen.
CocraBiieHHe YpaBHEHHH OKHCIUTEIHHO--BOCCTAHOBUTENIBHBIX PEAKIMA C HCHOJIb30BaHUEM
METO/1a SJIEKTPOHHOTO OaaHca.

Teopust >IEKTPOIUTHIECKON AUCCONMANKN. Pacmeopenue Kaxk @QuU3UKO-XUMUYECKUL
npoyecc. llonamue o eudpamax u Kpucmaniocuopamax. IACKTPOIUTHI U HEIIEKTPOIUTHL.
Karuonsl, annonbsl. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3NUYHBIMU BUIAAMH XUMHYECKOMN
c3u. Crenenp auccornuanuu. CHIbHBIE U CIA0OBIE AJIEKTPOJUTHL. INeKmpoiumuyeckas
ouccoyuayus KUCI0m, OCHOBAHUL U COlel.

Peakmun moHHOrO OOMEHa. YCNOBHS MPOTEKAHUs PeaKlMii HOHHOTO OOMEHa, MOJIHBIE U
COKpaIIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBaHUI M COJEH B CBETE
NpEeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE pPEaKIMU Ha HOHBI.



[TonsiTue o ruaponuse coneil. Monuvle ypasrnenus udpoausa conell. Xapaxmep cpeovl 8 60OHbIX
pacmeopax coJeil.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCIIC/IOBAaHHE 3aBHCHUMOCTH CKOPOCTH XHUMHUECKOW pEaKIHH OT BO3ACHUCTBUS PA3TUUHBIX
(akTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoOIlecca AUCCOLMAIIUN
KHUCJIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIONIb30BaHHE BUIEO MaTepuasoB), IMPOBEICHUE
OTBITOB, WLTIOCTPUPYIOIIUX IMPHU3HAKU NMPOTEKaHHs peakiuii MOHHOTo oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX TMPHUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUid (TOpeHHe, peakuu pa3jIokKEeHUs, COCAUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEHIECTB C IOMOIIBI0O KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTaJuibl M UX COeUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne MU (pu3HUecKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XYMHYEeCKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOCHCTBHE C MeTajUlaMH, HEeMeTaJUlaMu,
menoyamu).  XyopoBopopoa. ConsiHass KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJydeHHE,
npuMeHeHne. J{efcTBre Xiopa B XJIOPOBOIOPO/Ia Ha OPraHU3M 4elloBeKa. BakHewme Xmopust
U UX HaXO0XJICHUE B Ipupojie. [lonsamue 0 KUCI0pOOCOOepHCAUUX KUCIOMAX XIIOPA U UX CONSX.

Ob6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOIAM(HUKAINN KUCIOPOJA U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHe M XHMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBOWCTBA
(oOme Kak TPENCTaBHTENS Kiacca KHUCIOT W Crenudpuueckue). XUMHYECKHE pPEeaKIny,
JeKallie B OCHOBE MPOMBIIIICHHOTO croco0a IOydeHus] CepHOM KUCIOTh. [IpuMeHenue
cepHoit kucioTel. Conu cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COeAMHEHUH B TMpHUpoae. XUMHUECKOE 3arps3HEHHE OKpYyXarolel cpessl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
NPEOTBPALICHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTETMEHH OKHUCIEeHHsS. A30T, paclpocTpaHeHHe B Tpupoae, (usudeckne u
XHUMHYeCKHe cBOiCTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XHMUIECKHe
CBOIICTBa, MOJy4YeHUE U MpPUMEHEHHE. Mon ammonus, OOHOPHO-AKYENnMOPHBIL MEXAHUSM €20
obpazoeanus. Conn aMMOHMA, HMX (U3MUECKME W XUMHYECKUE CBOICTBA, NPHUMEHEHHE.
KauecTBeHHast peakiivs Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoixydeHue, Gu3nuecKue u
XUMHYECKHEe CBOWCTBa (00IIME KaK WPEICTaBUTENS Kilacca KHCIOT W CIeIU(pUIECKUe).
Xumuueckue peaxyuu, nexcawjue 6 0CHO8e NOIYUEHUs. A30MHOU KUCIOMbl 8 NPOMbIULIEHHOCU.
Humpamvr u numpumei. Kauecmeennvie peaxyuu Ha Humpam- -anuoHuvl. Vcnons3zoBaHue
HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX yA00peHUH. XUMUYECKOe 3arpsi3HeHue
OKpY’KaloIIel cpellbl COeAMHEHUSMH a30Ta (KUCIOTHBIE TOK/IH, 3arPs3HEHIE BO3/IyXa, MMOYBBI H
BogoéMoB). Docdop, amtoTporubie Momupukamuu dochopa, puzMUEecKHe W XUMHUYECKHE
cBoiictBa. Oxcun docdopa (V) u dbocopHas kucnora, Gpusnvyeckrue U XUMHUECKHUE CBONCTBA,
nonydenue. Mcnonp3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yTI0OpEHHIA.



O6mas xapakrtepuctrka 3jeMeHTOB |V A-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCIEHHS. YTIEpOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Axcopouns. KpyroBopot yriepoaa B mpupoe.
Oxkcupsl yraepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKHUBBIE OPTaHU3MBbI,
HOJTyYeHHe U TPUMEHEHHE. DKOJOrHYecKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIM 3QQeKT. YToNbHAsS KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE W IpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, S3TaHOJ, IJHULEPUH, YKCycHas kuciota). IIpuponnbie
WCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPONHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadoTKu
(OeH3uH), uX poJib B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMONOrMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOe EIHHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJYy4YCHHE U IPUMEHEHHUE.
Coenunenus kpemMuusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHUeBOM kuciote. CUIIMKATHI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeilmue
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
0€30MacHOT0 UCTOIb30BaHHS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOM KHCJIOTHI, NPOBEIECHUE
Ka4eCTBEHHBIX PEaKLIUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpHAliOB), O3HAKOMJIEHHE C O0paszliaMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauWBaHHMs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH W HaONOJIeHUE MpHU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEPUAIIOB), 00pa3iaMH a30THBIX U (pOCHOPHBIX y100peHui,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-nOH U U3yYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHANIOB), U3yUEHUE MOJENed KPUCTAUIMYECKUX PEeHIETOK aaMmasa,
rpaduta, ¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJy4yeHHe, COOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO ra3za, IPOBEJEHUE KAUeCTBEHHBIX peakiui Ha KapOoHAT U
CIWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX MPOTEKAHUs, O3HAKOMJIEHHE C TMpPOIyKIHUe
CHWJIMKATHOW MPOMBIIIJICHHOCTH, PEIIeHHE KCIEPUMEHTANBHBIX 3a/lad Mo TeMe «BakHeiime
HEMETAIIJIBl U MX COCTUHEHUS.

MetaJyuibl M MX COeIMHEHHS

OO0miass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosio’keHus B llepnonnueckoil cucreme xumudeckux anemenToB [I. 1. MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtalaudeckas CBs3b M MeETaJIMYecKas KpUCTaIndecKas
pemeéTka. DIJIEKTPOXUMUYECKUN P HANpsKEHUM MeTaioB. PU3MYECKMEe U XUMHUYECKHUE



cBoiicTBa MeTauioB. O0mue crnocoObl MOyYeHUs] MeTaJlIoB. [IoHsATHE O KOPPO3UH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY W MIPOMBIIIJICHHOCTH.

[lenounsle MeTasuibl: ojokeHue B [lepuoanyeckoil cucteMe XUMUYECKUX 3IEMEHTOB /.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaxoxkJeHUE B mpupojae. OU3ndeckue U XUMUYECKHE
CBOICcTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUN. buonocuueckas poib HAampus u Kauusl

[[{erouHo3emMenbHbIE METAJUIBI MarHuid M KajabUui: mnoJoxeHue B Ilepuogmueckoit
cucteme xumuueckux snemeHToB JI. M. MeHnneneeBa, CTpoeHHE WX aTOMOB, HaxXxOKJEHUE B
npupozae. PU3NYECKUEe U XMMHUYECKHUE CBOWCTBA MAarHus W KalblMs. BaxkHelmume coenruHEHUs
KM (OKCUI, THIPOKCHI, COn). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoomuHuii: nonoxenue B Ilepuonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MenpeneeBa, CTpoeHHE aToMa, HaxoXAeHue B mpupoje. dusnueckne U XMMHUYECKHE CBONCTBA
aroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A AITFOMHIHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMHUYECKHX 3nemeHToB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B mpupoje. dusnueckne U XMMHUYECKHE CBONCTBA
xene3a. Okcupasl, Tuapokeunsl u conu skenesa (I1) m xenesa (ll), ux cocra, cBoiicTBa u
nosy4yeHue. Kauecmeennvle peakyuu Ha kamuoHwl dxceneza (2+) u sxcenesa (3+). Yyeyn u cmane
— cnaaswl ccenesa. Ilpouzeodcmeo uyeyna u cmanu. DKonocudeckue npooremvl, CeA3aHHbIE C
Memannypauyeckumu

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C O00pa3laMd METaUIOB M CIUIaBOB, HUX (DPU3UYECKHMH CBOWMCTBAMH,
W3y4YeHUE Pe3yJbTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JXECTKOW BOJBI, MpoOIlecca TOPEHUS JKele3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HabarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMHus M OKpYKaoLias cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHUUYECKHX peaknuil B ObiTy. [lepBas momomp NpH XUMHUYECKHX OXOTax H
OTpAaBJICHHSIX.

Hosvie mamepuanvl u mexnonocuu. IIpunyunvl «3e1eHOU XUMUUY.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeapl (mpeeiabHas A0MyCTUMass KOHIEHTpaIus
Bemlect, aanee — [IJIK). Oxonocuueckue npobnemsi, césazamnHvlie ¢ coeOuHeHUsMU Y2nepood,
asoma, cepbvl, maxcenvlx memannos. Pollb XUMHUH B PEIIEHUU YKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPH M3YYEHHHM XMMHH B 9 Kilacce OCyIIECTBIIAETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYyYHBIX TMOHSATUH, Tak M MOHATHH,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/AENbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 3P(EKT, TEXHOTIOTHSI, MATEPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, Ta3,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunre3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpEeHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC y‘IC6HOI>i U BOCHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaL[I/Iﬁ U paClIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS. O COIMAIBHBIX HOPMax W MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATCIILCKONH, TBOPUYECKONM W JPYTUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C MO3WIUKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
IIOHUMAaHU s CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpeaACTaBICHUSA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3AX YEJIOBEKA C MPUPOTHOW CPEIO, O pOJIH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HeO6XO)II/IMBIe JJIA 00BSICHEHUS Ha6J'IIOI[aeMI)IX ImponecCcoB " HBHGHI/II;'I, HO3H3B&T€J’IBHOI>1,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYypbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBHA W HENMPHITHE BPEIHBIX
MpUBBIYEK (YMOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOICHUS



mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccii 1 TpyAa pa3InyHOro poja, yBaKeHHE K
Tpydy U pe3yjbTaTaM TPYAOBOM JAEATETbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHUM 10 XWMHUHM, OCO3HAHHBIA BHIOOP HWHAMBUAYAIBHOW TPaeKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUMN, TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHANILHOM cperie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TIICHXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJlydaeMble MpPU H3YyYECHUH XUMHH, JJIS PEHICHUS
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PC3YJIbTAaTOB BLIACIAIOT 3HAYUMBIC JIA (1)OpMI/Ip0BaHI/I$I
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOILIECC, SKCIIEPUMEHT U APYTOoe.), KOTOPbIE UCMOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHUA HUCHOJIb30BATH HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU OCBOCHUU 3HaHWUU:
pacKpblBaTh CMBICH XMMHYECKUX TMOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHfI, YCTaHABJIMBATb IMPUYUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHSTHh B Ipoliecce MO3HaHMs MOHATHS (IIpeJAMETHbIE U MeTanpeaMeTHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
IIO3HABAaTCJIbHBIX  3aaad4, C y‘-IéTOM 9TUX MOACJIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTCPU30BaTh CYMICCTBCHHBIC IMPHU3HAKN H3y4YaCMbIX 00BEKTOB — XUMHUUYECKUX BCIIIECCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3yUaE€MBIX MPOIECCAX U SBICHHSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO yUYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABISATh OTYET O POJIeIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MocoOus, pecypchl MHTepHETa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HMCIOIB30BaHUS WH(POPMALUOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
MH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATD MOJyUYE€HHBIE PE3yJIbTaThl I03HABATEIbHON JESATEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOr0 COTPYJIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I103HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, OINpeeIeHe KPUTEPHUEB MO0 OIL[EHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIUSIX, OLIEHUBATh COOTBETCTBHUE IMOJIYYEHHOT'O pe3yJibTaTa 3asBJICHHOM LU,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOM paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETaLNH, TPEOOPA30BAHNIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CHUTYaIlHsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHUILATEILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoMma, aroMHasi opOuTadb, paAHyC aToMa, XMMHYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM M MPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSAX, MPUHAIICKHOCTh BEILECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTU CBOICTB XHMHUYECKUX D3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas moarpynma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIy W COCTaBY Y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOJUTH PACUEThI 10 YPAaBHEHUIO XMMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€M — U1l MU3YYEHUs CBOMCTB BEILECTB MU XUMHUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opyZOBaHHEM, a TaKXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSIPHBII 00bEM, PacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTpONus, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSTHI M NPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, Xxapakrep cpelbl B BOAHBIX PAacTBOpPaxX HEOPraHWYECKHX COCIAMHEHWH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3lnyaTh MOHATUSA «rJaBHas noxarpynmna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIO JIEKTPOHOB U paCHpeIesIeHUe UX 10 AIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(pUIUpPOBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOKHBIX BEILECTB, IOATBEPAKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
IOATBEP)KJAIOIIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIy BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PeaKluii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3MOKHOCTU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlny;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO ra3a);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynbdar-, THJIPOKCHI-MOHbI, KAaTHOHBI AMMOHMSI M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMHUYECKHUX DPEAKIMM, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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- opMHUpOBaHUE IIEHHOCTHOTO
OTHONICHUS K OTE€UECTBEHHOMY
KYJIbTYpPHOMY, UCTOPUYECKOMY
u HAyYHOMY  HACIEHIo,
MTOHWMAHHUS 3HAYCHUS
XUMHYECKOH HayKd B JKU3HU
COBPEMEHHOTO oO1ecTna,
CIIOCOOHOCTH BIIQJIETh
JIOCTOBEpHOM MH(pOpManuen o
NEPEIOBBIX  JOCTIDKCHUAX U
OTKPBITUSAX MHUPOBOMU u
OTE€YECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHMSIX 00
YCTpOWCTBE MHpa U 00IIecTBa
(0ecena, npodaeMHbIe
BOIIPOCHI),

- IPE/ICTABIICHUS O COLIMATBHBIX
HOpMax | MpaBmiIax
MEXKIMYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE,
KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B
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00I1IECTBEHHO I10JIC3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOH M IPYTHX BUIAX
JeSITeIbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOM COBMECTHOM
JeSITeIbHOCTH TTPH
BBITIOJTHCHUH YYCOHBIX,
TI03HABATEJBHBIX 33/1a4,
BBITIOJTHCHIH XUMHYECKHIX
IKCIEPUMEHTOB, CO3IaHUU
y4eOHBIX MPOEKTOB,
CTPEMIICHUS K
B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIH B TIpOIIecce
3TOM yueOHOU 1eATeNbHOCTH,
TOTOBHOCTH OIICHUBATh CBOE
MIOBEJICHHE U TIOCTYIIKH CBOUX
TOBAPUIIEH C MTO3UITUU
HPABCTBEHHBIX U MTPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS
MOCJEACTBUMN MOCTYNKOB
(opranu3zanus rpynmnoBoii
paboTbl, padoThI B mapax
TPH BBITIOJTHEHUH
NPAKTHYEeCKHUX pador);

- pa3BUTHE HUHTEpeca K

MIPaKTUICCKOMY HU3YUCHUIO
npodeccuit u Tpyaa
Pa3IMYHOTO POJia, YBAKEHUE K
TPyILy " pe3ynbTaram

TPYAOBON  NIEATENBHOCTH, B
TOM  4YHCJI€ Ha  OCHOBE
TIPUMEHEHHUSI MIPEAMETHBIX
3HaHUH o XUMUH,




1.2

BemectBa 1 xuMu4deckue
peakuuu
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OCO3HaHHBIN BBIOOp
VHJMBHIYAIbHONH TpPaeKTOPUHU
IPOJIOJDKEHHUs 00pa30BaHUs C

yuéToM JMYHOCTHBIX
WHTEPECOB U CHOCOOHOCTH K
XHMUH, OOIIECTBEHHBIX

UHTEpPECOB M MOTpeOHOCTEH,
yCHEenHoW npodecCHoHaTbHON
NESATCIIBHOCTH W Pa3BUTHUSA
HEOOXOTUMBIX YMEHHH,
TOTOBHOCTH aJJalITUPOBATLCS B
npodeccuoHanbHOM cpeie
(mpodopueHTALHOHHAS
NeATeJbLHOCTh (XuMHUK-
AHAJINTHK, J1a00paHT)
Oecena, BHPTYaJIbHbIE
IKCKYPCHH,
BH/IEOMATEPHAJIbI)

- MHPOBO33PEHUYECKHE
MIPE/ICTABJIICHHUS] O BEIIECTBE U
XHUMHYECKOHN peakuuu,
COOTBETCTBYIOIINE

COBPEMEHHOMY YPOBHIO
pa3BI/ITI/I$I HaYKI/I nu
COCTABJISIFOLIIME OCHOBY IS
ITIOHUMAaHUA CYHIHOCTI/I
HAy4YHOM  KapTHUHBI  MHDA,
MpeACTaBICHUST 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Pa3BUTHS

TIPUPO/IBI, B3aHMOCBSI3IX
yeJIoBeKa C MPUPOTHOMN
Cpenoi, O PpoOJIM XHUMHU B
MMO3HAHUH ITUX

3aKOHOMEPHOCTEM;
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- TIO3HaBaTeJIbHbIE MOTHBHI,
HalpaBJieHHbIE Ha MOJyuYeHUE
HOBBIX 3HaHUH 10 XUMHUH,
HEO0OXOAMMBIE I OObSICHEHUS
HaOJIIOIaeMBIX TIPOLIECCOB U
SIBJICHU, IMO3HABaTEIILHOM,
UH(POPMALIMOHHOM u
YUTATEICKONH  KYJIbTYphl, B
TOM qHUCIIe HAaBBIKOB
CaMOCTOSITeNIbHOM  paboThl ¢
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JUTEpaTypoil,
JOCTYITHBIMH ~ TEXHHYECKUMU
CpeacTBaMu
UH(POPMALIMOHHBIX
TEXHOJIOTHIi;

UHTEpec K OOy4YeHHUI0 U
MO3HAHHUIO,
JIF0003HATEIIEHOCTb,
TOTOBHOCTh M CIIOCOOHOCTH K
€camM000pa30BaHuUI0, MPOECKTHON
u HCCJIEI0BATENbCKON
JeSATeTbHOCTH, K OCO3HAHHOMY
BBIOOpDY HampaBlIEHHOCTH U
YPOBHSA oOydeHus B
JalbHEHIIIEM;
(uccyenoBaTeIbCKas
AesiTeJIbHOCTh — YPOK-
HCccJIeJ0OBaHMe, COCTaBJIeHHe
HHTE/UIEKT-KapT,
OpraHmM3anus rpyninoBoi
padoTsl, padoThl B apax
NPH BBINOJHEHUH
NPaKTHYECKUX U
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- MHUPOBO33PEHYECKHE
IIPEJCTaBICHNUs O BELIECTBE U
XUMHYECKOU peakuuu,
COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKu u
COCTABJISIIOIME OCHOBY  JUIA
IIOHMMAaHHUs CYILIHOCTH
HAay4YHOM  KapTHHBl  MUDa,
npezcTaBieHuss 00 OCHOBHBIX
3aKOHOMEPHOCTAX  Pa3BUTHUSA
IIPUPOJIBI, B3aMMOCBS35X
yesaoBeKa c MIPUPOIHOMN
Cpenod, O pOIM XHUMHHU B
IIO3HAHUH 3TUX
3aKOHOMEPHOCTEN;

- II0O3HABATEJIbHBIE MOTHBHI,
HaIpaBJICHHBIE HAa IOJyYEHUE
HOBBIX 3HaHUH MO XUMHUH,
HE00X0IUMBbIE /17151 00bICHEHUS
HaOJII0JJaeMBbIX TIPOILIECCOB |
SIBIICHHH, MMO3HaBaTEeIIbHOM,
nH(}OpMaLIMOHHON 51
YUTATEIbCKOM  KYyJBTYpbI, B
TOM quCIIe HaBbIKOB
CaMOCTOSITENIbHOW ~ paboThl ¢
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOU JUTEPaTypoi,
JOCTYIHBIMH ~ TE€XHHYECKUMU
CpencTBamMu
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UH(POPMALIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOy4YeHHUIO0 U
MIO3HAHHMIO,
J10003HATEIILHOCTb,
TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MPOECKTHOM
" MICCIIEI0BATEIbCKOM
JeSITeIbHOCTH, K OCO3HAaHHOMY
BBIOOpY  HANpaBICHHOCTH U

YPOBHS o0yueHus B
JanbHEeHIIeM;
(uccienoBaTebCKast

JesITeJIbHOCTD - YPOK-

HCCIeJ0BaHuE, COCTAaBJICHHE
HHTECJICKT-KapT,

opraHu3anusi rpynmnoBoii
padorsl, padoTel B mapax
npu BbINIOJIHEHU U
NMPaKTHYECKUX "
J1adopaTopHBIX pabor;
BHUKTOPHHBI, Oecena,
npoodjemMHbIe BOIIPOCHI,
3aHMMATeIbHAs
uHopmanus, 0JUMIHATHbIE
3ajaHusl, - NMpOeKTHAasA
AesiITeJIbHOCTD: co3aHue
JPNOyKa «Kucaorsi»,
«Oxcuapl», «OCHOBaHMSD,
«Coam»)

- OCO3HAHHME IEHHOCTHU
KU3HHU, OTBETCTBEHHOI'O
OTHOIIEHUS K CBOEMY

3JI0POBBIO, HEOOXOAUMOCTH




coOIroIeHHS MIPaBUI
0€301acHOCTH MPU OOpaIICHUH
C XMMUYECKHMH BEIECTBAMH B
OBITY U peasbHOH KHU3HU;

- HKOJIOTHYECKU
11e7Ieco00pa3Hoe OTHOIICHHE K
Opupoze  Kak  HCTOYHHUKY
KHM3HM Ha 3emie, OCHOBEe e&
CYUIECTBOBAaHHSA, MOHHMaHHE
LICHHOCTH 3JI0pOBOTO u
Oe3omacHoro oOpasza KU3HH,
OTBETCTBCHHOE OTHOIICHHE K
cOOCTBEHHOMY (DU3UYECKOMY U

IICUXUYICCKOMY 3A0POBLIO,
OCO3HAHUC OCHHOCTHU
CO6J'IIO)ICHI/I$I IIpaBUJI

0€30MacHOro MOBEACHUS MpHU
paboTe c BelecTBaMHu, a TaKkKe
B CHUTyalUsX, YIPOXKAIOIUX
37I0pPOBBIO U KU3HU JIFOJIEH;

- CIIOCOOHOCTH
MPUMEHSATH 3HaHUS,
MOJIy4aeMble TPU  HU3YYCHHH
XUMUHU, [JIs pEeLIeHus 3ajad,
CBSI3AaHHBIX C  OKpY’)KaroUen
MIPUPOAHOMN cpenoi, IS

ITOBBIIIICHU S ypOBHH
DKOJIOTHYECKOH KYJbTYPBI,
OCO3HAHUSA rJ100aJIbHOTO
xapakrepa SKOJIOTHYECKUX

poOJieM U TyTel UX PEIIeHHs
MOCPEACTBOM METOJOB XHUMUHU,
9KOJIOTHYECKOTO  MBIIUICHHS,
YMEHHSI  PYKOBOJICTBOBAThCS




Hroro no pasaciny

30

UM B MO03HABAaTEIbLHOM,

KOMMYHUKATUBHOMN u
COLIMAJIbHOU [IPaKTUKE
(cuTyauMoHHbIE 3a/Ja4H,
poJieBasi Urpa,
OJIMMITHATHbIE 3aJgaHusl,

MMPOCKTHasA )IeHTeJ'IBHOCTB)

Paznen 3. llepuoanueckuii 3axkon u [lepuogudeckas cucrema xummuieckux 3j1ementon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

3.1

3.2

[lepunonnueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
U. Menneneesa. CtpoeHue
aToMa

XuMHUecKasi CBSI3b.
OKHCINTENHEHO-
BOCCTAaHOBUTEIILHBIC
peakuuu

11

bubnnorexka HOK
https://m.edsoo.ru/7f4
1837c

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1837c

- (popMupOBaHUE LIEGHHOCTHOT'O
OTHOLIECHUS K OTEYECTBEHHOMY
KYJIbTYpPHOMY, UCTOPUYECKOMY
U HAyyHOMY  HAaclIeHIo,

IMOHHUMAaHUSA 3HAYEHHUS
XHMI/I‘ICCKOﬁ HaYKI/I B JKHU3HU
COBPEMEHHOTO o0111ecTBa,
CIIOCOOHOCTHU BJIAJIETh

JIOCTOBEPHON MH(popManuel o
NEPCAOBBIX JOCTHIKCHHAX U

OTKPBITHSX MHUPOBOI "
OTEYCCTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHMSIX 00
YCTPOHCTBE MHpa U OOIIECTBa
(0ecena, npodjaeMHbIe
BOIIPOCHI, npodJieMHbIe

BONIPOCHI,  3aHMMAaTeJbHasi
uHpopManus, 0OJIMMITMATHbIE
3a/1aHu);

- IIO3HaBaTelbHLIE MOTHUBBEIL,
HanpapJIeHHbIC Ha IOJyYCHHE
HOBBIX 3HAHMH 10 XUMUH,



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

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

18

68

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1837c

HEO0OXOAMMBIE I OObSICHEHUS
HAOJIFOaeMBIX  MPOLIECCOB U

SIBIICHHI, IMO3HABATEIILHOM,
uH(pOpMalMOHHON u
YUTATEIbCKON KyJIbTYpbl, B
TOM quCIIe HAaBBIKOB
CaMOCTOSITENIbHOM  paboThl €
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JUTEpaTypoi,
JOCTYIIHBIMU  TEXHUYECKHUMH
cpencTBamMu
UH(GOPMAIMOHHBIX
TEXHOJIOTHI (ypok—urpa,
NPOEKT, BUKTOpPHHA,

I/IHTe.TI.TIeKT-KapT])I)



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE Peanmzanun
Ne 1/m HaumenoBanue pa3aenoB K()]-[Tpo,m, HpaKTuqec (III/I(l)pOBLIe) BOCIIUTATEJIbHOI'O
U TeM IPOrpamMMel Bcero HbIE KHe o0pa3oBaTe/ibHble =~ IOTEHIHAJIA YPOKA (BHAbI
padoThI padoThI pecypcsl U GopMBI 1eSITeJILHOCTH)
Pa3jen 1. BemecTBO 1 XMMHUYecKHe peaKIuu
[ToBTOpEeHue u yriyonaeHue bubnunoreka HOK - MHPOBO33PEHYECKUE
1.1 3HAHUU OCHOBHBIX 5 1 https://m.edso00.ru/7 mnpeacraBiacHHs O BEMIECTBE U
paszuenoB Kypca 8 kiacca 412636 XUMUYECKON peakiuu,
OcHoBHbIe bubnuorexa [[OK  COOTBETCTBYIOLINC
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7 = COBPEMCHHOMY YPOBHIO
XUMHUYECKHUX PEAKITHMA 412636 pa3sBUTHUA HayKu u
COCTABJISIFOLIIME OCHOBY JUISI
MTOHUMaHUS CYILITHOCTH
Hay4YHOW KapTUHBI  MHpa,
MpeJICTaBICHHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSX  Pa3BUTHUS
PUPOJIBI, B3aMMOCBSI3SX
YyejgoBeKa € MPUPOAHOMN
Cpenod, O ponu XHMHHM B
MMO3HAHUU 3TUX
DNEeKTPOIUTHYECKAS bubnmnorexka [JOK 3aKOHOMEpHOCTEif;
1.3 IUCCOLMAINASL. XUMUUYECKHE 1 1 https://m.edsoo.ru/7

peakuuu B pacTBOpax

1412636

[TO3HABATENILHBIE MOTHBEL,
HarpaBJICHHBIC HA TIOTYYCHUE
HOBBIX 3HAaHHA 110 XHUMUH,
HEOO0XO0IMMBbIC ISt
00BsSICHEHHUSI  HAOIIOHAEMBIX
MIPOLIECCOB 3 SIBJIEHUH,
MO3HABaTECILHOM,
UH(POPMAIMOHHOM u
YUTATEIbCKON KYJIBTYphl, B
TOM YHCIIe HaBBIKOB



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

CaMOCTOSITENILHOM PaldoThl ¢
y4eOHbIMU TEKCTaMH,
CIIPaBOYHOM  JIMTEPATypOH,
JOCTYIIHBIMUA TEXHUYECKMMHU
cpencTBamMu
MH(POPMALIMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K 00Y4YEHUIO U
IIO3HAHHUIO,

JIF0003HATEIBHOCTD,
FOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHHUIO,
IIPOEKTHOMN u
HCCIIEN0BATENLCKOM
JIEATEILHOCTH, K
OCO3HAaHHOMY BBIOODY

HAIIpaBJIICHHOCTU U YPOBHA
o0yuyeHus B JanbHeHem;
(uccaenoBaresibCKasi
AeATEeJbHOCTD — YPOK-
HccJIeloBaHMe,
COCTaBJIeHUE HHTEJVIeKT-
KapT, OpraHu3anus
rpynmnoBoii padborsl,
pa6oThl B mapax npu
BBINOJIHEHUH
MPAKTUYCCKUX U
J1a00paTOpPHBIX padoT;
BHKTOPHHBI, Oecena, )

Hroro no pasaeny

Pasznen

2.1

2. HemeTa/uIbl M HX COEIMHEH
OO01mas xapakTepucTHKa
XUMHYECKHUX 3JIEMEHTOB
VIIA-rpynnel. ["anorenst

us

17

bu6nuoreka [IOK
https://m.edsoo.ru/7
f41a636

- - MHPOBO33PEHUYECKUE
MIPEJCTABIICHUS O BEUIECTBE U
XUMHYECKOU peakuum,



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

OO01as xapakTepuCcTHKa
XMMHUYECKUX 3JIEMEHTOB

bu6nuoreka [IOK

2.2 VIA-rpynmel. Cepa u e€ ?j&p;é/fo{gn.edsoo.ruﬂ
COCIIMHEHUS —
OO0mast xapaKTepUCTHKA
23 XUMHUYECKHX IJIEMEHTOB ﬁftlggl;l/%:e;jig)orﬁ/?
' VA-rpymmsl. A30T, pocdop P '
U UX COCTUHEHUS 1412636
OO0m1as xapakTeprucTuka Bubnmorexa LJOK
2.4 RUMITICCKIX STCMCEHTOR https://m.edsoo.ru/7

IVA-rpynmel. Yriaepoa u
KPEMHUH U UX COEANHEHUS

f41a636

COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HayKHU u
COCTABJISIFOLIME OCHOBY JUIS
MOHUMAaHUS CYIIHOCTH
HAay4YHOW KapTUHBI  MHpA,
MPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Ppa3BUTUSA
MIPUPO/IBI, B3aMMOCBSI3SIX
YyeloBeKa € MPUPOJHOU
Cpenoil, O pojJu XHMHUHU B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

- TI03HABATEJIbHBIE MOTHBBI,
HaIpaBJICHHBIEC HA MOTy4YEHHE
HOBBIX 3HAaHUU 10 XUMUH,
HEO0OXOANMBIE TUTSt
OoO0BsICHEHUST  HAOIIOAaeMBIX
MPOLIECCOB " SIBIICHUM,
MO3HABATEJIbHOM,
UH(pOpMaLlOHHON u
YUTATENbCKOM KYJIbTYpbI, B
TOM qHCIIe HaBBIKOB
CaMOCTOSITENIbHON PaboTHl ¢
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM  JIMTEPATYpPOH,
JOCTYITHBIMA TEXHUYECKUMU
cpencTBamMu
MH(OPMALIMOHHBIX
TEXHOJIOTHi;

HHTEpeC K O0yUEHUI0 U
MO3HAHHUIO,
JIF0003HATEIEHOCTb,
TOTOBHOCTb U CITOCOOHOCTH K



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

camMo00pa3zoBaHUIo,

MPOEKTHOMN u
HCCIIEI0BATEIbCKOM

JeSATEIbHOCTH, K
OCO3HAaHHOMY BbIOODY

HANpaBJICHHOCTH W YPOBHS
o0OydeHus B JalbHEHIIIEM;
(ucciemoBaTeIbCKAs
NeSITeJIbHOCTh — YPOK-
Hcciae0BaHme,
COCTaBJIEHUE HHTEJJIEKT-
KapT, OpraHu3amnus
rpynmnoBoii paéorsl,
padoThI B mapax npu
BBINOJIHEHUH
NPAKTHYECKUX H
JadopaTopHbIX padoT;
BHKTOPHHBI, 0ecena, ypokx-
urpa «HeMeTtaibl»,
NMPOEKTHAS TeATeIbHOCThD:
JPNOYK, CTeHrasera mno
NpPUMEeHEHHI0O HEMETAJLJIOB,
BHPTYaJbHAs1 SKCKYPCHS)

-- ¢dbopmupoBaHue
IIEHHOCTHOTO OTHOIINEHHUS K
OTEYECTBEHHOMY
KYJIbTypHOMY,
UCTOPUYECKOMY M HAyYHOMY
HACJIeTHIO, MTOHUMAaHHS
3HAYCHUS XUMHUUECKOW HAyKU
B OKM3HH  COBPEMECHHOIO
o0111ecTBa, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM
uH(popMaluei o mepeaoBhIX




JOCTIDKCHHUSIX M OTKPBITUAX
MHUPOBOM W OTEUYECTBEHHOMU
XUMUHU, 3aMHTEPECOBAHHOCTHU
B HayuyHbIX 3HaHMIX 00

yCTpOMCTBE Mupa 31
oOmiecTBa (0ecena,
npodjeMHbIe BOIIPOCHI,
npoodJeMHbIE BOIPOCHI,
3aHMMAaTeJIbHAs
uHpopmManus,

OJIUMIIMAAHBIC 3ana}mﬂ);

Htoro no pazneny 25
Pa3nen 3. MeTa/LIbl M MX COEAMHEHUS
bubmuoreka [IOK | - MHPOBO33PEHUYECKUE
3.1 OO01me cBOiCTBA METAIIIIOB 4 https://m.eds00.ru/7 = mpeacTaBieHHs O BEIIECTBE U
1412636 XUMHYECKON peaKkiuu,
COOTBETCTBYIOIIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKU u
COCTaBJISIFONIUE OCHOBY JUIS
IMOHHUMAaHUSA CYIITHOCTH
HAay4YHOW KapTUHBI MHDPA,
MpeJICTaBICHHUs] 00 OCHOBHBIX
B o bubmnoreka [JOK | 3aKOHOMEPHOCTSX — Pa3sBHTHS
AXHEHIIINE METAIUIBI U UX
3.2 16 https://m.edsoo0.ru/7 TPHPOAIbL, B3aUMOCBSA3AX

COCOAMHCHUSA

1412636

YeloBeKa € NPUPOJHOU
Cpelod, O ponu XHUMHHM B
MMO3HAaHUU 3TUX
3aKOHOMEPHOCTEH;

- TI03HaBaTeJIbHbIE MOTHBBI,
HaIpaBJICHHBIE HA MOIYyYEHHE
HOBBIX 3HAaHUM IO XWMHH,
HE00X0IUMbIe VISt



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

00BsICHEHUSI ~ HAOJIIOAaEMBIX
IIPOLECCOB M SIBJICHMIA,
MMO3HaBaTCIILHOM,
UH(POPMALIMOHHOM u
YUTATEIbCKON KYJIbTYpbl, B
TOM qucie HAaBBIKOB
CaMOCTOSITENILHOM paldoThl ¢
y4eOHbIMU TEKCTaMH,
CIIPaBOYHOM  JIMTEPATypOH,
JOCTYIIHBIMU TEXHUYECKHUMHU
cpencTBamMu
UH(POPMALIMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K 00YUYEHUIO U
IIO3HAHHUIO,

110003HATEIILHOCTb,
TOTOBHOCTb M CITOCOOHOCTH K
camMo00pa3oBaHMIo,
IIPOEKTHOMN u
HCCIEN0BATEILCKON
JIEATEILHOCTH, K
OCO3HAaHHOMY BBIOOPY

HAIpaBJIEHHOCTH U YPOBHSA
o0yueHus B JalnbHeHeMm;

(ucciienoBaTeibCcKast
AesiTeIbHOCTb —  YPOK-
HCCIeIOBaHKE,

COCTaBJIECHHE  HWHTEJJIEKT-
KapT, opraHu3anus
rpynmnoBoi padoThl,

pa6orel B mapax ImpH
BBINOJTHEHU U

NMPAKTUYCCKHUX |
J1adopaToOpPHBIX pabor;




BUKTOPHHBI, Oecena, ypok-
urpa «MeTaJLIbI»,
NMPOEKTHAs [1eSITeJIbHOCTh:
JRNOYK, CTeHrasera 10
NMPUMEHEHUI0 METAJLJIOB,
IKCKYPCUS, BHPTYyaJbHas
JIKCKYpPCHA)

- (dhopmupoBaHue
IICHHOCTHOTO OTHOIICHUS K
OTEUYECTBEHHOMY
KYJbTYpPHOMY,
HUCTOPUYECKOMY M HAyYHOMY
HaCJICIHIO, IMOHUMAaHUS
3HAUYEHMS] XUMUYECKON HayKH
B JKH3HU  COBPEMEHHOTO
o0111ecTBa, CHOCOOHOCTH
BJIAJICTh JIOCTOBEPHOM
uH(popMalueii o mepeaoBhIX
JTOCTIDKCHHUSIX M OTKPBITUSIX
MHUPOBOWM M OTEYECTBEHHOU
XUMUHU, 3aMHTEPECOBAHHOCTHU
B HayuyHbIX 3HaHMIX 00

yCTpOMCTBE MHpA u
oOmiecTBa (Oecena,
npodaeMHbIe BOIIPOCHI,
npoodjemMHbIe BOIIPOCHI,
3aHMMAaTeJIbHAas
uHpopmanus,

OJIMMITMATHBIE 3a/IaHUs);

Hroro o pazueny 20
Paznen 4. Xumusi 4 OKpyKamas cpeaa
41 BemectBa u Marepuaisl B 4 bubnuotexa [JOK - CIIOCOOHOCTH

KHU3HHU YCIOBCKaA

https://m.edsoo.ru/7

IMPUMCHATDb 3HAaHUA,



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

f41a636

MoJIydyaemble MpPU HU3YYCHUU
XUMUH, 71 penieHus 3aaad,
CBSI3aHHBIX C OKpYKaroLIEH
NPUPOJAHON  Cpelou, A

ITIOBBIIIICHU A ypOBHH
9KOJIOTHYECKOH  KYJIBTYPHI,
0CO3HAHHUA [JI00aIBHOTO

XapakTepa  SKOJIOTHYECKHX
npobieM M myTed — uX
penieHus MOCPEACTBOM
METOA0B XUMHHU,
9KOJIOTMYECKOT0 MBIIIICHHUS,
YMEHUS PYKOBOACTBOBATHCA
UM B TI03HABaTEJHHOH,

KOMMYHHUKaTUBHON U
COLIMAJIbHOU IIPAKTHKE
(cuTyauoHHbIE 3aj1a4u,
poJieBasi urpa,
OJTMMIIHA/IHBIE 3aJaHus,
NPOCKTHAS J1eSITeTIbHOCTD)

Hroro no paszueny 4

OBIIEE KOJIMYECTBO YACOB 66

I10 ITPOTPAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N Koanuecrso yacos Jara D1eKTPOHHbIE HUPPOBLIE
H/'n Tema ypoka Beero Konrpoabnbie IIpakTuueckue A — o0pasoBaTejbHbIe
padoThI padoTbI pecypcbl
Pasnea 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
Tema 1. XuMusi — BakHasi 00J1aCTh €CTECTBO3HAHUSA U MPAKTHYECKOM 1eAITeJIbHOCTH YesioBeka (5 1)
IIpenmer xumuu. Pone xumuu B
YKU3HU YenoBeka. Kpamkue ceedenus bubnnorexa [JOK

06 ucmopuu 603HUKHO6EHUS U
paseumusl XumMuu. Tenau BC€IICCTBA

https://m.edsoo.ru/ff0d210c

[TonsiTHE O METOAX TTO3HAHUS B

XUMHUU. [Ipedcmasnenust 0 HayuHOM
NO3HAHUU HA IMRUPUYECKOM YPOBHE:!
HabnoOeHue, usmepetue,

9KCnepuMeHm, MoOeIuposanue, 1
8bIUUCTICHUE, MEOPEMULECKOM

VPOBHe: HayyHble (hakmul,

npobniema, cunomesa, meopusi,

3AKOH.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227e

[IpakTuueckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopuu u
pUEMBI OOpaIIeHUsI C
71a060paTOPHBIM 000PYTOBAaHUEM))

YucThle BENECTBA U CMECH.

Crnioco0Osl pa3zesneHus: cMecei

Ilpupoonvie cmecu: 8030yx,

NPUPOOHDLIL 2a3, Heghmb, NPUPOOHbBIE 1
80001, 20pHblE NOPOObL U MUHEPATB.
Ilonamue o 2omozeHHbIX U

2emepoceHHbIX CMeCsiX.

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubimorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU ITOBAPEHHOM COJIN)»
Tema 2. BemecTBa u xumnueckue peakuuu (15 1)
bubmuorexa [JOK
6 ATOMEI 1 MOJICKYIbI . https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 Bronmozexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BEIeCTB. XUMUYECKash (opMyIia.
BanenTHOCTh aTOMOB XMMUYECKUX
aneMeHTOB. Onpedenernue Bubmorexa [IOK
10 B8ATICHMHOCMU 2JIEMEHMO8 NO 1 )
. https://m.edsoo.ru/ff0d2eae
Gopmynam bunapHvlx coeOuHeHul u
cocmasnenue popmyn OUHAPHLIX
coeOuHeHUll no 8aeHMHOCMU
91eMEeHMO8.
L Omocmenmas sonerymprn ) BuGmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
MaccoBas TOTISt XUMHUYECKOTO
AJIEMEHTa B COCITUHCHHH.
12 Haxooicoenue npocmetiwieti popmynol 1 ﬁggil;l/ﬁ:ii?ﬁffo d4350c
gewecmea N0 MAacco8ublM  00AM
971eMEeHMO8.
13 KonuuecTBo BemectBa. Mosb. 1 bubmuorexa [JOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE 1 bubmuorexa [JOK



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

SIBIICHUS. XUMHYeCcKas peakuusia

https://m.edsoo.ru/ff0d37fa

[Ipu3Haky 1 yClIOBHsI IPOTEKAHUS

15 .
XUMHUYCCKUX pCaKIIUun

3aKOH COXpPaHEHMsI MACCHI BEILECTB.
XHUMHUYECKUE YPABHEHUS

16

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

Brrancnenus KonuuecTBa, MacChl
17 BEIIIECTBA 110 YPaBHCHUSIM 1
XUMHYECKHUX PEaKIUI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

Kiaccupukanuss XUMHIeCKHX
18 peakiuil (CoeqMHEHNUs, Pa3I0KEHNUS, 1
3aMelIeHus, 0OMeHa)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBII-
19 sHuKIoneaucT. O000IIeH e U 1
CHCTEMAaTH3alMs 3HAaHUH

KonTponbnas paborta Nel mo teme

20
«BemecTBa 1 XUMUYECKHAE PEAKIIMI

1

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

Pasjen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BellECTB

Tema 3. Bo3nyx. Kucsaopoa. Ilonsatue 06 okcugax (6 1)

Bo3zgyx — cmech TrazoB. CocrtaB
Bo3ayxa. Kucmopon — nsyemeHT Hu
npoctoe BemecTBo. O30H. O30mn08bli
CJZOIZ, e20 3HaueHue ONA  HCUBLIX
opeanusmos. Paspyuwenue 030106020
cros.

21

OuznuecKkne 1 XUMUIECKHE
CBOMCTBA KUCIIOpOJa (PeaKuu
okucienus, ropeaue). [loustue 06
OKCHJIaX

22

Crioco0bI MoTy4YeHHsI KUCIOPO/Ia B
1ab0paTOPUU U TPOMBIIIICHHOCTH.
Tlonsamue o xamanuzamope.
[IpumeHeHue Kucaopoia

23

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoii 3¢ hexkT XuMUIecKoi

o4 peaKkIuu, MOHITHE O 1 bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHCHHUH, https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUUYCCKHUX PEAKIIHIX

3 | Spememe o crovobmero |1 bu6morera LIOK

’ https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALCHUS
w | Mmmeemspmeimme | Bucmorera LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY
Tema 4. Bogopoa. Ilonsitue 0 Kucaorax u coJsx (8 4)

27 Boaopoa — anemeHT u mpocToe 1 bu6mmoreka [JOK
BelecTBo. HaxoxieHue B npupo/ie https://m.edsoo.ru/ff0d4dd0

dusnyeckue ©H  XUMHUYECKHE

28 cBoiictBa Boaopoxa. IIpumeHenue 1 bubnuorexa [JOK

BOJIOposia. Mcnonvzosanue 6000pooa https://m.edsoo.ru/ff0d4dd0
6 Kayecmee monJiued.

29 Crioco0sl MoTy4YeHus: BOAOPO/Ia B 1 bubnuoteka [JOK
J1abopaTopun https://m.edsoo.ru/ff0d50d2

bu6nmoreka [JOK

30 Tonsmie 0 kuexoTax u comx ! https:/m.edsoo.ru/ff0d4ddo

j | i | B LOK

. https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUYEHUE €0 CBOMCTBY
MounsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo MosipHblii 005EM ra30B.
Omnocumenvras nioOmMHOCMb 24308.
32 Onpeoenerue omHOCUMENbHOU 1 bubmuorexa [JOK

MONEKYIAPHOU MACCHL
2a3000pazHo2o eujecmsa no
U38ECMHOU OMHOCUMENbHOLL
NAOMHOCHU.

https://m.edsoo.ru/ff0d542e



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

Brruncienus o0béMa, KOJIHYECTBa
33 BEII[ECTBA ra3a M0 €ro U3BECTHOMY 1
KOJINYECTBY BELIECTBA MU 00BEMY

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

Pacuétel mo XxuMmyeckum
ypaBHeHUsM. Berancienus 06bEMoB
34 ra3oB 10 YPaBHEHUIO PEAKIIUU HA 1
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUM T'a30B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

Tema S. Bona. PacTBopsl. [lonsitue 06 ocHoBanusix (5 4)

35 DU3NYECKUE U XUMHUYECKHUE 1 bu6mmoreka [IOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 1 bubmuorexa [JOK
UHIMKATOpax https://m.edso0.ru/ff0d59e2
Bona kak pactBoputens. @axmopul,
enuUAIOWUE HA PACIBOPUMOCHD

37 MEepobIX U 2a3000PA3HLIX GeUeCcma 1 bubnuoreka [IOK
HaceliieHHbIe 1 HEHACHIIIICHHBIC https://m.edsoo.ru/ff0d5b40
pacTBOpBl. MaccoBas 70715 BEIIECTBA
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme

38 «lIpurorosieHue pacTBOPOB C 1 bubnuoreka [IOK
orpeIeIEHHON MacCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA

39 KonTtponbHast padora Ne2 o treme 1 1 bubmuorexa [IOK

«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342

Tema 6. OcCHOBHBIE KJIACCHI HEOPraHUuYecKux coequnenui (11 v)

OKcHIbl: COCTaB, KIacCuUKaIs,
40 HOMEHKJIaTypa. TpusuanbHvie 1
HA36aHUSL OKCUOO8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

[TonyueHne n XuMu4YeCcKrue CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U 1
aM(pOTEPHBIX OKCHJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42

43

Ilonamue o cudpokcuoax —
OCHOBAHUAX U
KUCTIOPOOCOOEPAHCAUUX KUCTIOMAX.
OcHoBaHuUs: COCTaB,
KJaccu(uKanus, HOMEHKIIATypa.
Tpusuanvrvle HA36aHUsL OCHOBAHUL

[TonydyeHnue u XuMHYECKHE CBOMCTBA

ocHoBauuit. Il]enouu u
Hepacmeopumbvle OCHOBAHUSL, UX
c801CmMea u cnocobbl NOJIYYeHUsL.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: cocraB, kmaccupukamys,
HOMEHKJIaTypa. Tpusuanvrvie

HA36AHUA Kucaom. Kucnomui

npupooe, NpUMEHeHUe BaANCHeUUUX

Kucjaom.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

45

46

47

[Tomy4yenne 1 XUMHYECKHE CBOMCTBA

KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CIIOCOOBI MOMYUYEHUS, XUMUYECKHE
CBOMCTBA. TpusuanbHvie Ha36aHUs
conetl

[TpakTuyeckas padora Ne 6.
Pemenune sxcriepuMeHTaTBHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHMYECKUX COCIMHEHUI»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubnmnorexa [JOK
https://m.edso0.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

48

FeHeTI/IquKaSI CBA3b Me)I(le
KJIaCCaMU HEOPraHUYECKUX
COeTMHEHNN

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

49

50

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

KonTtponbHast padota Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUN"

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ela



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE PCAKIHHU

Tema 7. Ilepuoauyeckuii 3akon u [lepuoanyeckasi cucrema xumMudeckux 3jaemMeHToB /. . MenaeneeBa. Ctpoenue atoma (7 1)

[TepBbie MOMBITKH KJIacCH(pHUKAINN
XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O

51 TPYIIIaxX CXOTHBIX 3JIEMEHTOB. 1
Amgpomepnocmes. Ilonsmue 06
amg@omepuwix eUOPoOKCUOaxX

[Tepunonnueckuii 3aKoH 1

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ffa

52 [lepuonuueckast cucrema 1 bubnnorexa [JOK
XUMHYECKHX diieMenToB JI. 1. https://m.edsoo.ru/00ada52c
Menpeneena

bu6mmoreka [IOK
>3 Hepronet, rpymEl, MOATPYITEL . https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 1 bubnuorexa [JOK

anep. zotonsl Paduoakmusnocme.

CTpoeHue IIeKTPOHHBIX 000I0YeK
aTOMOB 3JIeMeHTOB [lepnoanueckoi
cuctemsl /. 1. MeHnaeneeBa.
DJEeKTPOHBL. D1eKmpoHHAs
55 opboumans. Jnepeemuyeckue yposHu 1
u nodypoeru amoma: S-, p-, d-
opoumanu. InekmpoHHvle
KOH@ueypayuu u 21eKmpoHHO-
epaguueckue gopmynvl amomos.

Hzmenenue xuciommo-ocHoBHbIX
CBOUCE COCOUHEHUL XUMUYECKUX
9NeMEeHMO8 8 NepUoOax U epynnax.

56 XapakTepucTUKa XUMUIECKOTO 1
3JIEMCHTA MO €T0 MOJIOKCHUIO B
ITepnonnueckoit cucreme /1. Y.

MenpaeneeBa

https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

57 3nauenwue [leprogmveckoro 3akoHa 1

bu6mmoreka [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

JUISl pa3BUTHSL HAYKH U MPAKTUKH. 1. https://m.edsoo.ru/00ada96e
N. MenneneeB — y4€HbIi, Me1aror
U TPaKJIaHUH
Tema 8. Xumnueckasi cBsi3b. OKMCJINTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (11 4)
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnmoreka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
S Moxamion o6pasommin wowon ) ubmorera LIOK
https://m.edsoo.ru/00adac34
ceazu. Kamuonst u anuoHuwl
KoBasneHntHas nosspHas XuMudeckas
60 CBsI3b.  Mexanusm  obpazosanus 1 bubnuorexa [JOK
KOBANEHMHOU C853U DNeKMpOHHbLE U https://m.edsoo.ru/00adaab8
CMPYKmMypHble PopMYibl 8elyecms.
61 KoBanenTtHas HenossipHas 1 bubnnoreka [JOK
XUMHYECKast CBSI3b https://m.edsoo.ru/00adaab9
Crenenn OKHCIIEHHS. Onpeodenenue Bubmorexa [IOK
62 cmenetetl OKUCIeHUSL AMOMO8 8 1 .
https://m.edsoo.ru/00adae28
OUHAPHBIX COCOUHEHUSIX.
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
bu6nmoreka [JOK
64 OKHCITUTENIN ¥ BOCCTAHOBUTEIIN 1 https://m.edso0.ru/00adb076
S A ubmiorera LIOK
’ https://m.edso0.ru/00adb486
CBSI3b»
66 O06o01IeHre U cucTeMaTU3alus 1 bubnmoreka [JOK
3HAHUH https://m.edso0.ru/00adb33c
67 O00011eHNEe U CUCTEMATU3ALIS 1 bu6mmorexa [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
68 O06o01IeHre U cucTeMaTr3aIus 1 bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

[NPOT'PAMME




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

Paznea 1. BemecTBo 1 xummnueckune peakuuu (17 4)

KoHnTpoJabHbie
padoThbI

IIpakTHYeckue
padoThI

Tema 1. [loBTOpeHne u yriydjaeHue 3HAHU OCHOBHBIX pa3/iesioB Kypca 8 kiacca (5 4)

[Tepuonuueckuii 3aKoH.
[Iepnonnueckas cucrema
XHUMHYECKHUX 31eMEeHTOB /JI. .
Menaeneena

Jlara
U3yYeHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/00adh59e

3aKOHOMEPHOCTH B
W3MEHCHHU CBOWCTB
XUMHYECKHUX JJIEMEHTOB
MEPBBIX TPEX MEPUOJIOB.
Cesoticmea amomogé
XUMUYECKUX INEMEHMOB, UX
KOU4ecmeeHHble U
KayecmeeHHbvle
Xapakxmepucmuxu (paouyc,
NEKMPOOMPUYAMETbHOCHID).
Knaccudukanus u

HOMEHKJIaTypa
HEOpPraHMYECKUX BEIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/00adbh6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Buner XuMHYeCcKOM CBSI3H U
TUTBI KPUCTATUTMYECKUX
pemérox. ObmeHHbll U
OOHOPHO-AKYEeNMOPHbLUL
MexaHuzm oopazoeaHus
KOBAJIEHMHOIL C8513U

KonrtponsHas padora Nel no

teme «lloBTOpenue u
yrayOieHne 3HaHu!

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

OCHOBHBIX Pa3IelioB Kypca 8
KJ1accay

Tema 2. OcHOBHbIE 3AaKOHOMEPHOCTH XHMHUYECKHUX peakuuii (4 1)

Kitaccudukanysi XaMHIeCKIX
6 peaKIuii o Pa3TuIHBIM 1
HpU3HAKaM

bubmuorexa [JOK
https://m.edsoo.ru/00adbch0

[TonsiTHE O CKOpOCTH
XUMHYECKON PEaKIIuu.
[loHsiTHE O TOMOTEHHBIX U
7 TeTEPOreHHBIX PEAKLUSX. 1
Ouepaus akmusayuu.
Ilonamue o kamanuse.
Depmenmol. Mneubumopul.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

[MoHsATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,
BIIMSIIOIIE HAa CKOPOCTh bubnuoreka LIOK

8 . .
XMMHUYECKON PeaKIuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHIECKOTO
paBHOBecCHs

OKuCIIHTEIIFHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
Oxucrumenvro-
60CCMAHOBUMETILHBIE

9 CBOLICMBA XUMUUECKUX 1
DNIeMEHMO08, 3A6UCUMOCTb OM
cmenenu oxkucienus. Basicuole
oKuUcCIUMenu u
60CCMAHOBUMEIU.

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

Tema 3. DnekTposuTnyecKas Aucconuanus. XuMHYECKHe peakniu B pacTtBopax (8 1)

Teopus dIEKTPOIUTUUECKON
10 nucconuanuu. Pacmeopenue bu6mmoreka [IOK

KaK QQu3uKo-Xxumudeckuil https://m.edsoo.ru/00adcd68

npoyecc. Ilonsmue o



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

auopamax u

KpUCmanio2uopamax.
CunbHbIe U clla0bie
ANEKTPOJIUTHI.
11 HNonnble ypaBHEHHS peakIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA
o e i B 10K
. https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUIECKON
JUCCOITHAITUU
XHUMUYECKUE CBOKCTBA COJIEH
13 B CBETE MPEJCTABICHUN 00 bu6mmoreka [JOK
JIEKTPOTUTHIECKO https://m.edsoo.ru/00add8b2
JUCCOLIMAIIUU
[lonsiTHe 0 rugponu3e comneil.
14 ZthI;HOI;;zi;f Zogjlzfg u;apakmep bubmorexa LHOK
' https://m.edsoo.ru/00add9d4
cpeobl 8 BOOHBIX PACMBOPAX
coneul
15 O6001mmenue u bubnuoteka [JOK
CHCTEMATH3aLMs 3HAHUI https://m.edsoo.ru/00addd12
" glg):;zlgleecxaﬂ paborta Ne 1. Bu6nuotexa LIOK
https://m.edsoo.ru/00addbfa
OKCIIEPUMEHTATIBHBIX 33124
KonrtponsHas padora Ne2 o
17 TeMe «DIEKTPOIIMTHIECKas bubnnorexka [JOK

aucconranus. XuMU4YecKue
peaxkiuu B pacTBOPAX»

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

Paznen 2. Hemerasuiibl U MX coeanHenus (25 v)

Tema 4. O6mas xapakTepucTuKa XuMudeckux 3j1eMeHToB VIIA-rpynnsl. I'anorens! (4 4)

18

OOm1ast XxapaKTEepUCTHKA

bubmuorexa [JOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

19

rajJJoreHoB. XMMHYECKHUE
CBOMCTBA Ha MPUMEPE XJI0pa

XJ10poBOAOPOI. Conguasa
KHCJIOTA, XUMUYECKUE
CBOIiCTBa, MOJTy4eHueE,
npumeHenue. [lowamue o
KUCTOPOOCOOEPAHCAUUX
KUCTIOMAX X10pa U UX COJISX.

https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edso0.ru/00ade104

20

21

[IpaxTnueckas padora Ne 2 o
teme «llomydyeHnue consHoit
KHUCJIOTBI, U3y4YCHHUE €€
CBOMCTB»

Bbruucnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
n30bITKE

bubmuorexa [JOK
https://m.edso0.ru/00ade348

bu6mmoreka [IOK
https://m.edso0.ru/00ade488

Tema 5. O6masi xapakTepUCTHKA XMMHYECKHUX 3J1eMeHTOB VIA-rpynnsl.

Cepa u eé coennnenus (6 4)

29 OO1as xapakTepucTUKa 1 bubnmnorexa [JOK
aseMeHTOB VIA-Tpymsl https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAUGUKAITTH

23 cepel. HaxoxieHue cepsl U e€ 1 bubnnoreka [JOK
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI

2 Dromccne nmcenne 1 uGorexa LIOK

. https://m.edsoo.ru/00ade802

CBOMCTBa
Oxcuppl cepsl. CepHas

o5 KHUCJIOTa, GU3HYECKUE 1 1 bu6mmorexa [IOK
XUMHYECKHE CBOICTBA, https://m.edsoo0.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, BuGmmotexa LIOK

26 TeKaIue B OCHOBE 1

MIPOMBIIIJICHHOTO CTIoco0a

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

MOJTyYEHUSI CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsi3sHEHUE
OKpYKaroILEeH Cpeibl
COCIMHEHHSIMU CEPBI
BrIunciaenne MaccoBoii 10IH
BBIXO0/J1a TPOJIYKTA PEAKIIUU

1

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

Tema 6. O0m1asi XapaKTepUCTHKA XMMHYECKHX 3J1eMeHTOB VIA-rpynnsl.

Cepa u eé coennnenus (7 4)

28

OOm1ast xapaKTepUCTHKA
31eMeHTOB VA-TpymIbL.
A30T, pacIpOCTpaHEHUE B
npupoae, Gpuznueckue u
XUMHYECKHUE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

29

30

AmMHaK, ero Gu3nvecKue u
XMMHUYECKHE CBOMCTBA,
MOJTyYeHHE U IPHUMEHEHHE.
Hon ammonusi, 00HOpHO-
AKYenmopHblll MEXAHUZM €20
00pazosanus.

[IpakTuueckas padora Ne 3 o

teMe «IlonyyeHne ammuaka,
M3Y4YEHUE €r0 CBOMCTBY»

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmoreka [IOK
https://m.edso0.ru/00adf180

31

32

A3oTHag KHUcIoTa, €€
(bu3znyecKkrue 1 XUMHUYEeCKHe
cBoMcTBa. Xumuueckue
peaxyuu, nexcawue 8 0CHO8e
NoJIy4eHuUs: a30MHOU KUCTOMbL
8 NPOMBIUUTEHHOCTU.
Kauecmeennwvie peakyuu na
HUMpam- -QHUOHbL.

Hcnonws3oBanre HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI00pEHU.
XHUMUYECKOE 3arpsi3HEHUE

bubnmoreka [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [IOK
https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

OKpYKarolleu cpeibl
COETMHEHUSIMH a30Ta

docdop. Oxeun pocdopa (V)

33 1 ¢ocdopHas KUCIIOTa, 1 bubnmoreka [JOK
(busnyecKre 1 XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4YCHUE
Hcnonp3oBanue GocaToB B
KauecTBE MHHEPAIBHBIX Butmorexa LIOK

34 yA0OpeHuid. 3arpsi3HEHUE 1

MPUPOJHON CPEIIbI
dbocharamu

https://m.edso0.ru/00adfc20

Tema 8. O6mas xapakTepuCTHKAa XMMHYECKHX 3J1eMeHTOB |VA-rpynnsl.

Yriepoa u KpeMHUIi U UX coeinHeHud (8 4)

Yraepon, pacipocTpaHEHHE B

35 npupoie, Gu3nIecKue u 1 bubmorexa [IOK
PHPOZE, . https://m.edsoo.ru/00adfd9c
XAMUYECKHE CBOUCTBA
Oxcujipl yriaepona, ux
3 raterma. Sronommscme. 1 BuGmiorexa LIOK
' https://m.edsoo.ru/00adfebe
poOJIeMBbl, CBSI3aHHBIE C
okcuiom yriepoaa (1V)
" bubmuorexa [JOK
l YTOMbHAA KHCIIOTA | €€ COMU 1 https://m.eds00.ru/00ae006¢c
[IpakTnueckas padorta Ne 4 o
3 yraeccnose s ] ) BuGmorexa LIOK
Y ) https://m.edso0.ru/00ae027¢
KauecTBeHHast peakiius Ha
KapOoHaT-NOH"
39 opme senommas | 1 BuGmorera LIOK
p 1 https://m.edso0.ru/00ae054e
0 COEMHEHUAX yriaepoaa
40 Kpemnuuii u ero coenunenust 1 bubmmorexa LJOK

https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

41

42

[TpakTuyeckas pabora Ne 5.
Pemenne
IKCIIEPUMEHTAIBHBIX 33724
o Teme «Baxxnenmue
HEMETaJUIbI U UX
COEIMHEHUS

Kontposbnas padota Ne3 mo
Teme «Baxueiimue
HEMETaJUIbl U UX
COCJIMHECHHUSI

bubmuoreka [JOK
https://m.edso0.ru/00ae0bf?2

bu6mmoreka [IOK
https://m.edso0.ru/00ae0e18

Pazjnen 3. Mera/ibl u ux coeqnHeHus (20 4)

Tema 9. O611ue cBOMCTBAa MeTAJLIIOB (4 1)

43

44

OOm1ast xapaKTepUCTHKA
XHUMHYECKHUX 3JIEMEHTOB —
MeTauIoB. MeTamindeckas
CBSI3b U MeTaJlNInYecKas
KPUCTAJUINYECKasl PELIETKA.
dusznyeckue CBOMCTBA
METaJIJI0B

XUMHYECKHE CBOMCTBA
METAaJJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsDKEHNUH METaJUIOB

bubmuorexa [JOK
https://m.edso0.ru/00ae103e

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156

45

46

OO6mmwme crmocoOb! MOTydeHUs
MeTasnoB. CIUIaBbL
Brruucnenus no ypaBHeHHSIM
XUMHYECKUX PEaKIIUid, €Cln
OJIMH U3 PEareHTOB COJICPIKUT
IPUMECH

[TonsiTHE 0 KOppO3UNU
METAJIJIOB

1

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bubmuorexa [JOK
https://m.edso00.ru/00ae1278

Tema 10. BaxkHeililne MeTaJLJIbl U UX coeqHeHus (16 u)

47

Ileno4ynbie MeTaIbI

1

bubmuorexa [JOK



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

https://m.edsoo.ru/00ael14b2

48 OKcuabl U THIPOKCUIBI bubnmoreka [JOK
HATPHS U KaJIusl https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHEIC bu6mmoreka [IOK
METaJUIbl — KaIbI[Ui 1 MarHWi https://m.edso00.ru/00ae15e8
50 Baxwuetimme coenuHeHUs bubmuorexa [JOK
KaJIbIIUs https://m.edsoo.ru/00ae15e8
51 O0600111eHE U
CUCTEMaTHU3aIl1sl 3HAHUH
52 JKEcTKOCTh BOABI U CLIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHust https://m.edsoo.ru/00ae1886
IIpakTrueckas Ta Ne 6
53 Tell)\?e "}KggTI?ocI;i6;o§LJIVH6 ° bubmmorexa LOK
N " https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHCHHUS
. bubnuorexa [JOK
>4 AJTIOMUHHT https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOMCTBA bubnuoreka [IOK
OKCHJIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64
XKeneso. Yyeyn u cmanv —
cniaevl dicenesd.
56 Ilpouzeoocmeo uyeyna u bubnuoteka [JOK
cmanu. Jxono2uyeckue https://m.eds00.ru/00ae1d86
npooembl, C8A3AHHbIE C
MeMmanLypeudecKumu
OKcHIBI, THIPOKCHIBI H COJTH
. e (e (1), Busorea 101
https://m.edsoo.ru/00ae35e6
Kamuonwl dceneza (2+) u
acenesa (3+).
58 O600mmenue u }
CUCTEMaTH3aIUs 3HAHUH
59 [TpakTuueckast pabora No 7. bubnmoreka [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Pemenue
AKCIEPUMEHTAIBHBIX 3a]1a4
no TeMe «Baxknenmmme
METaJUThl M UX COSITMHCHUS

Bbruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHToB JIaH B

60 M30BITKE W COACPIKUT
npumMecH. Beraucnenus
MacCOBOM J0JIM BbIXOa
IPOAYKTA peaKIuu

61 O0600111eH1E U }
cHCTEeMaTH3alus 3HAaHUH

https://m.edso0.ru/00ae3de8

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

KonTponbnas padora Ne4 no
62 TeMme «BaxxHeile MeTauibl
U UX COETUHEHUD)

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa (4 4)

BemectBa u Marepuansl B
IMOBCEHEBHOM JKU3HU
63 yenoBeka. Hoevie mamepuanvl
u  mexuonocuu. Ilpunyunsi
«3eAEeHOU XUMUUY.

64 XUMHUECKOE 3arpsi3sHEHUE
OKpYKaroIleu cpeibl

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bu6nmoreka [JOK
https://m.edso0.ru/00ae4270

65 Ponp xumuu B pemreHnn

HKOJIOTHYECKUX MPOoOIeM
O06o01enue u

66 .

cUCTEMaTH3aInsI 3HaHUH

bu6mmorexa [IOK
https://m.edso0.ru/00ae4270
bubmuoreka [JOK
https://m.edso0.ru/00ae0d0a

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

66



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenbcTBo «IIpocBenieHney

» Xumus, 9 xinacce/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenbcTBo «IIpocBenieHne)

METOJAUYECKUE MATEPUAJIbI JIJI5S1 YUUTEJISI

1. I'abpuensu O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HacronpHas KHUra yqauTers.
Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Ipoda, 2021.

2. T'abpuensu O. C., Smykosa A. B. Terpaap aiis 1a60paTOPHBIX OMBITOB M MPAKTHYECKUX
pabort. 8 k1. K yueonuky O. C. I'abpuensna «Xumust. 8 kmace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna « Xumus». 8
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. 'abpuensHa «Xumus». 9
knacc / O. C. N'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kapthl K yueOHuky O. C. ['abpuensna «Xumus. 8 Kiacey :
Metonmdeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHosorudeckre kapthol K yueoHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumust. 8 ki1.: KoHTpoabHbBIE M TpoBepouHbie paboThl K yueOHuKy O. C. ['abpuensHa
«Xumust. 8» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Yrakosa u ap. - M.: Ipoda, 2022
HUDPOBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://school-collection.edu.ru/catalog

https://orgchem.ru/?ysclid=11fn4w508901445436

http://www.chemnet.ru/

http://www.chemnet.ru T"azera « Xumus» 1 caliT 1y1s yautens «5 uay Ha ypoK XUMHUK»
http://him.1september.ru Exunas komtekius IIOP: TIpeameTHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumust. Komnekuust Poccuiickoro o61eo0pa3oBaresibHOTo mopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onuMIiaia mKkoJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranndeckast XUMHUsI: SIEKTPOHHBIN YICOHHK JIJIs CPETHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHUS

http://www.chemistry.ru JlucraniimonHas OJIMMITHA/IA 10 XUMHUH: TEJIEKOMMYHHUKAITMOHHBIH
00pa30BaTEeNbHBIN MPOCKT



