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IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmMa 1Mo XWMHM Ha YpPOBHE OCHOBHOTO 00mImIero oOpa3oBaHUS COCTaBlieHAa Ha OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa30BaTENbHOM MNpOTrpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanms, npencraBieHHbIXx B PI'OC OO0, a takxke Ha OCHOBE (efepalbHON paboyel mporpamMmbl
BOCHHUTAHMUS M C y4ETOM KOHIIETIHMU TMpEenoJaBaHusi yueOHOro mpeameTra «XHUMHsS» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanuu.

[IporpamMma mo xumuM Ja€T MpEACTaBICHUE O IIeNIAX, O0mel cTpaTternu OOydeHHUs, BOCIIUTAHUS U
pa3BUTHS OOy4YalOIIUXCS CpPEACTBAMHU Y4e€OHOrO MpeAMETa, YCTAaHABIMBAET 00s3aTENbHOE MNPEAMETHOE
coJiep’KaHue, MpeAycCMaTpUBAaeT paclpeiielieHue €ro Mo KijaccaM M CTPYKTYpPHpOBaHHE IO pa3jiesiaM U
TeMaM [MpOrpaMMbl MO0 XHUMHHU, ONPENENSeT KOJUYECTBEHHbIE M KAaYeCTBEHHBIE XapaKTePUCTHKHU
COJIEp)KaHUsI, PEKOMEHIYEeMYIO TIOCIECIOBATEIBHOCTh M3YYCHHS XHUMHH C YYETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipollecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs,
OTIpe/ieNIsieT BO3MOXHOCTU TMpeAMeTa sl peanu3alu TpeOOBaHUI K pe3yjabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNpHON MpPOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKXke TpeOOBaHUU K
pesynbrataM OOydYeHHs XUMHUU Ha YpPOBHE IIeNiel W3Yy4eHHUs MpeAMeTa W OCHOBHBIX BHJIOB Yy4eOHO-
MO03HABATEIBHOM EATEILHOCTH 00YUYaIOLIErocs 0 OCBOCHUIO YUeOHOTO COIep KAHMUS.

3HaHME XHUMHU CIYKUT OCHOBOM s (OPMHUPOBAHHS MHUPOBO33PEHUS O0YyYarolerocs, €ro
MPEJICTABICHH O MAaTEpPHaIbHOM EIWHCTBE MHpPA, BAXHYIO pPOJb WrparoT (opMmupyemble XuMuei
MPEJICTABJICHHS O B3aMMOIIPEBPAIICHHUSIX SHEPTUU M 00 DBOJIOIMU BEIIECTB B MPUPOE, O MYTAX PEIICHUS
IO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIETHUECKOW, MHUIICBON U
AKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3paBOOXPAHCHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pean3aliii BOZMOXKHOCTEH JIJIsi caMOpa3BUTHUS U (DOPMHUPOBAHHSI KYJIbTYpPhl THYHOCTH,
e€ o0mieit 1 GyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHKE MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs, HaBbIKOB UX
CaMOCTOSITENILHOM ~ y4eOHOM  JeSTeNbHOCTH, OJKCIEPUMEHTANbHBIX W  HMCCIEOBATEIbCKUX YMCHHIA,
HEO0OXOIUMBIX KaK B MIOBCEHEBHOM XM3HU, TaK U B IPO(HECCHOHATLHOU I TEIILHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIILIICHUS, 3aKJIaJbIBaeT OCHOBHI IEJIOCTHOTO B3IJIsAa HA
€IMHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (P OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPHUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIA]] B 9KOJOTHIECKOE 00Pa30BaHKE 00YJIArOIIUXCSI.

JlaHHbIC HampaBlieHUS B OOyYEHWHU XUMHUU OOECIIEUMBAIOTCS CHEIU(UKON CcopepkaHusl Y4eOHOTO
MperMeTa, KOTOPbIN SBJSETCS MeNaroruyecku aJanTHPOBAaHHBIM OTpa)kKeHHEM 0a30BOM HAayKM XHMMHUHU Ha
OIpeIeIEHHOM JTare e€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OImero oOpa3oBaHHWS OPHEHTHUPOBAH HA OCBOCHUE
00y4aloIMMUCS CUCTEMBI IEPBOHAYAIIBHBIX MOHATUI XUMHUH, OCHOB HEOPraHUYECKOW XUMUU U HEKOTOPBIX
OTJENbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coaepKaHUs MIPOrpaMMbI IO XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/1a K e&
m3yueHnro. CojepkaHue CKIAJbIBACTCS M3 CHCTEMBI MOHSITHA O XMMHYECKOM DJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATHH O XUMHUYecKol peakuuu. O0e 3T CUCTEMBbI CTPYKTYPHO OpraHM30BaHbl MO MPUHIUIY
MOCJIEI0BATEIHHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

— YUYCHHSI O CTPOCHHH aTOMa U XMMHYECKOH CBSI3H;

— MpeJCTaBIIeHUH 00 ANEKTPOIUTUUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopetnueckue 3HaHUS PACCMaTPUBAIOTCS Ha OCHOBE SMIUPHUYECKU MOJYYEHHBIX M OCMBICICHHBIX
(akToB, pa3BUBAIOTCS MOCIEA0BATENBHO OT OJHOTO YPOBHS K IPYrOMY, BBIMOMHSSA (QYHKIUN OOBSICHEHUS U



IIPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH NPAKTUYECKOIO NPUMEHEHUS U TOIy4EHUs
M3y4aeMbIX BELIECTB.

OcBoeHne MporpaMmbl MO XMMHHU CHOCOOCTBYET (POPMHUPOBAHHUIO NPEICTABICHUS O XUMHUYECKOU
COCTABJISIOLIEH HAay4YHOM KapTUHBI MHUpa B JIOTHUKE €€ CUCTEMHOM IPUPOABI, LIECHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HaHMIO U METOJlaM MO3HaHUs B HayKe. V3ydyeHne XMMHUU MPOUCXOAUT € NMPHUBJICUEHUEM 3HAHUI
W3 paHee M3YYCHHBIX YUCOHBIX MpeamMeToB: «OKpyxaromuid Mup», «buonorus. 5—7 kimacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHUH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB XMMHUECKOW HAyKH KakK OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUECKOW NEATEIbHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbI. 3a7auya yueOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUI
— BaXHEHMUX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHM, IOCTYIHBIX 0000LIeHUN
MHUPOBO33PEHYECKOTO XapakTepa, sA3blka HAyKH, B NPUOOIICHWHM K HAy4YHBIM METOJaM IO3HAaHUS TpH
M3Yy4EHHUH BEUIECTB M XMMUYECKUX peakiyil, B JOPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUHN U MX
IPUMEHEHUH B Y4eOHO-IIO3HABAaTEIILHOW M y4eOHO-MCCIIEI0BATENbCKON 1EATEIbHOCTH, OCBOGHHM IPABUI
0€e30MmacHOTo 00paIeHNS C BEIECTBAMH B IIOBCETHEBHOM JKU3HU.

[Ipu m3yuyeHHH XMMHM Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs Ba)XHOE 3HAYCHHE NPUOOpEIH
TaKue LeJH, KaK:

— (opMupoBaHHEe HHTEUIEKTYyaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPY/IHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO pELICHWH, CIIOCOOHOM aJanTHpOBaThCsi K OBICTPO
MEHSIOLMMCS YCIOBHSIM JKU3HH;

— HaIIPaBJICHHOCTh OOyUYEHMsI Ha CHCTEMaTH4yecKoe NMPUOOIIEHUE 00YyJaroUIMXCs K CaMOCTOSITEIbHON
MIO3HABATENIBHOM N1E€ATENILHOCTH, Hay4yHbIM METOJAaM IO3HaHMs, (OPMUPYIOIIMM MOTHBAIMIO U pa3BUTHE
CIIOCOOHOCTEH K XUMHUHU,

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIMX MPUOOPETEHHUIO 00YYaIOUIMMHUCS OTbITa pazHOOOpa3HOM
NESTENIbHOCTH, NO3HAHMWSI U CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), MMEIOIINX
YHHUBEpCAIIbHOE 3HAYEHUE JUIsl PA3JINYHbIX BUAOB JAEATEIBHOCTH;

— ¢dopmupoBanue o0IIeH (YHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE
YMEHUHN OOBSCHSATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIET0 MHpa, UCIOJb3ys 3HAHUA U OMbIT, MOTy4YEHHbIE
OpU M3YyYCHUU XUMHH, MPUMEHATh UX TPU PELICHUH MpoOJIeM B TOBCEJAHEBHOW JKU3HU M TPYIOBOM
NESITENIbHOCTH;

— (QopmupoBanue y 0OydarOUMXCS TyMAaHUCTMYECKMX OTHOLIEHMH, ITOHMMAaHUS LIEHHOCTH
XMMUYECKUX 3HAHUU JUIs BBIPAOOTKH HSKOJIOTMYECKU IIeJIeCO00Pa3HOro IMOBENEHHUs B OBITY M TPYIOBOH
JESATENIBHOCTH B LIETSIX COXPAHEHUs CBOETO 37]0POBbS M OKPYIKAIOLIEH PUPOJHON Cpeibl;

—pa3BUTHE MOTHUBALIUHM K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO HA OCHOBE
YCBOEHHsSI  OOIIEYENIOBEYECKHX LIEHHOCTeH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpYy mpoduis u
HaMpaBIEHHOCTHU JaJbHENUIIEro 00yueHHMs.

OO11ee yKco yacoB, OTBEAEHHBIX AJIS U3yYEHHUs XMMHUU Ha YPOBHE OCHOBHOT'O 00111€ro 00pa3oBaHus,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefient0), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Ipeamer xumuu. Posib XMMHM B JKM3HM 4YellOBeKa. XUMHUS B CHCTEME HayK. Teila M BellecTsa.
du3nYeCcKre CBOMCTBA BEIIECTB. ATrperaTHOe COCTOIHUE BenlecTB. [IoHsATHE 0 MEeTOaX MO3HAHUS B XUMUU.
Yuctsle BemecTBa U cMecu. CrocoObl pa3jiesieHus: cMecei.

ATOMBI M MOJEKYNIbl. XUMHUYECKHE 3yIeMeHThl. CHMBOJBI XMMHMUYECKHUX 3JeMeHTOB. IIpocTeie un
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckas popmyna. BareHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHocuTenbHas aroMmHass Macca. OTHOCUTENbHAs MOJEKyJsApHas Macca. MaccoBas 10
XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHNH.

KonnuectBo BemectBa. Monb. Monsippas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacuérsl o hopmynam XUMUYECKHX COETUHEHUH.

dusnyeckue U XUMHUYECKHE SIBICHMS. XHUMUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXpPaHEHMsS
Macchbl BeIIECTB. XHMHUYeckue YypaBHeHHs. Kiaccupukaiuss XUMHUECKUX peakiuil (coenTuHeHus,
pasoKeHus, 3aMEeIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOH MOCYI0, MpaBuiIaMHi padOThl B TaOOpaTOpHH U MpHEMaMH 00paIlieHUs C
1abopaToOpHBEIM 00OPYJIOBAaHHEM, M3YUEHUE U ONMUCAaHWE (PU3NIECKUX CBOMCTB 00pa30OB HEOPTaHMUECKHUX
BeleCTB, HaOmoaeHue ¢u3nueckux (IJIaBJIeHHE BOCKa, TasHUE JbJa, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCAlMs BOJbI) M XUMHYECKHX (FOpEHHE CBEYH, NpPOKaJMBaHHE METHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCJIOTOM) SIBICHW, HAOJIOJCHHWE M ONHCAHUE TNPU3HAKOB TPOTEKAHUS
XUMUYECKHX peakuuid (pa3okeHHe caxapa, B3aUMOJEHCTBHE CEpPHOM KHCJIOTHI C XJOpUIOM Oapwus,
pasnoxxenue ruapokcuna menu (1I) mpu HarpeBanuu, B3auMoiecTBUE Kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHHE CMOcOoO0B pa3[eNieHus CMeceil: C TMOMOUIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIapUBAHUE,
IUCTWUIAIMS, Xpomarorpadus, NpoBeleHHE OYHMCTKUA MOBAPEHHOM couu, HaONIOJEHHWE M ONHMCAHUE
pE3yJIbTaTOB IPOBEJACHHUS OINbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI Macchl, CO3/IaHHME MOAenei
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kuciopoa — sneMeHT U mpoctoe BemecTBo. HaxoxneHnue
KHCIIOpOJia B MpHpoje, PU3NUECKHEe U XUMHUYECKHe CBOWMCTBA (peakuuu ropenus). Oxcunsl. [IpuMenenue
kucaopoaa. CriocoObl MOTy4YeHUsT KHCIOPOa B JIa0OPaTOpUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa
B nipupoje. O30H — alIOTPONHAsE MOAU(PUKAIIUS KUCIOPOa.

TennoBoii 3¢hpexT XxuMuYeckor peakuu, TEePMOXUMUUYECKIE YPABHEHHMSI, SK30- U IHIOTEPMUYECKHE
peakiuu. TOIIMBO: yroib U METaH. 3arpsi3HEHHE BO3/1yXa, YCHIIEHHE MAapHUKOBOrO 3 deKTa, pa3pylieHne
030HOBOTO CJIOS.

Bogopon — snemeHT u mpoctoe BemiecTBo. HaxokneHue Bojopona B MpHponae, (U3MYECKHE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOOBI Toay4YeHus. KucioTs! u comu.

MossipHblii 006EM Ta30B. PacuéTbl 1o XUMHUUECKUM YpaBHEHUSIM.

@dusnueckue cBoMcTBa BoAbl. Boma xak pacrBopureins. PacTtBopbl. HachllieHHBIE 1 HEHACHIIICHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB B Bojie. MaccoBas J0Jisl BEIIECTBA B PaCTBOpE. XMMHUYECKHE CBOMCTBA
BoAbpl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE M B JKU3HU 4YelnoBeka. KpyroBopoT BOAbl B IHpPUPOJIE.
3arpsi3HeHue NpUpoaHbIX Bod. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccupukanuss ~ Heopranmueckux  coeamHeHwit.  Okcuasl.  Kiaccudukamuss — OKCHIIOB:
coyieoOpasyroiire (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U Hecoleobpasyromue. HoMeHKIaTypa OKCHUIIOB.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA OKCUAOB. [TomyueHre okcuioB.

OcnoBanus. Knaccudukanus ocHOBaHMIA: MIETOYM M HEpacTBOpUMBbIE OCHOBaHUS. HomeHkiaTypa
ocHOBaHUH. DU3nYeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUN. [loydeHne OCHOBaHMIA.



Kucnorel. Knaccudukamus kucinor. Homenknarypa kucinor. Ouznueckue M XUMHUYECKHE CBOMCTBA
kuciot. Psan aktuBHoctn metaiuioB H. H. bekerosa. I[lonyyenue kucior.

Comu. Homenknarypa coneil. @u3nueckne 1 XUMHUYECKUE cBoWcTBa comel. [lonydenue conen.

['eneTnueckas CBA3b MEXKIYy KJIaCCaMH HEOPTaHUYECKUX COETMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEeNeIeHHe COAepX aHUs KHUCIopoJa B BO3AyXe, TMOJydeHHe, coOupaHue,
pacro3HaBaHWE U W3YYCHHE CBOMCTB KUCIIOPOJa, HAOIIOICHNE B3aUMOICHCTBHS BEIIECTB C KHCIOPOIOM U
YCIIOBUSI BO3HMKHOBEHHUS U TPEKpaIleHUs TOopeHus (Mokapa), 03HAKOMJICHHE ¢ oOpa3laMud OKCHJIOB U
OIHMCaHHE UX CBOMCTB, MOIy4YeHHE, COOMpaHHEe, PaclliO3HaBaHHWE U M3y4YEHHE CBOMCTB BOAOpOJa (ropeHue),
B3auMojieiicTBue Bojopona ¢ okcuaoM wmeau (II) (BO3MOXKHO HCIONB30BaHHME BHICOMATEPHAIIOB),
HaOmoieHrne 00pa3IoB BEMIECTB KOJUYECTBOM | MOJIb, HCCIIeIOBAaHNE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C pPa3sIu4YHOM pPACTBOPUMOCTBIO, IIPUIOTOBIICHHE PACTBOPOB C ONPEACIEHHOM MAcCOBOM  JI0JIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHUCTBUE BOJBl C MeTaUlaMHM (HAaTpUeM U KaibliieM) (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHUATIOB), HCCIIEOBaHUE OO0pa3l0B HEOPraHMYECKHX BEUIECTB pa3IUYHBIX
KJIACCOB, HAONIOJICHHE W3MEHEHHS OKPAaCKH HWHIWKATOPOB B PACTBOPAaX KHUCIOT W INEIOYEH, H3ydeHHE
B3aumojeiictBuss okcuaa menu (II) ¢ pacTBopomM CEpHOM KHMCIOTHI, KHUCIOT € METaUlaMH, PEaKLUil
HEWTpalIu3alny, IOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHHWM, BBITECHEHHE OJIHOIO MeTajla APYTUM H3
pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad Mo TeMe «BakHeWline Kiacchl HEOPraHMYECKHX
COEUHEHHUI».

IHepuoanueckuii 3akoH U Ilepuoanyeckas cucrema xumuyeckux d1emenToB JI. M. Menaeneesa.
Crtpoenne atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

[lepBble MONBITKM KJIacCUPUKAIUU XHUMHYECKHUX deMeHTOB. [loHsATHe O rpynmax CXOJIHBIX
3J€MEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMENbHbIE METAJIbI, TaJIOTE€Hbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE
00pa3yroT aM(pOTEPHBIE OKCHJIBI U THAPOKCHUJIBIL.

[Tepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux siemeHToB JI. WM. Menpgeneena.
Kopotkonepruoanas u nmuaHONIeproaHas ¢opmbl [leproandeckoit cucteMbl XUMUYecKux aeMeHnToB JI. U.
Menpneneesa. Ilepuonst u rpynmnsl. PU3HYECKUN CMBICIT IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI
3JI€MEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHsl. CTpOeHUE AIEKTPOHHBIX 000JI04YEK
aTOMOB MepBbIX 20 xumMuueckux sneMeHToB [lepuoanueckoit cuctemsl Jl. 1. MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTA 110 €ro nojoxeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pajJdyca aroMOB XHMHUYECKHUX OJEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEpUOaM.

3nauenue llepmoamueckoro 3axkoHa u Ilepronnueckod CHCTEMBI XHUMHUYECKUX AJIEMEHTOB A
pa3BuTHUs Hayku U npakTtuku. [l. . Menzaenees — yu€HbIN U TpaXk1aHVH.

Xumnueckasi cBsi3b. KoBaneHTHas (moJisipHas M HEMOJISIPHAs)) CBSI3b. DJIEKTPOOTPULIATENLHOCTH
XUMHUYECKHX AIIEeMEHTOB. VIOHHas CBS3b.

Crenenbp okucinenus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpoueccel oxucineHus u
BoccTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe O00pa3lloB BEUIECTB METAJUIOB W HEMETAJJIOB, B3aUMOJEHCTBUE THUIPOKCHIA IMHKA C
pacTBOpamMu KHUCJIOT M IIENOYEH, MPOBEIACHUE OIBITOB, WJUIFOCTPUPYIOIIUX IPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTEBHBIX PEaKLINi (TOpeHUE, peakliuy Pa3ioKeHHs, COSTUHEHNUS).

Mescnpeomemmnwie ceasu

Peanmu3anus MeXNpeaMEeTHBIX CBS3€M NpPH M3YYEHHMM XUMUM B 8 KJIacce OCYIIECTBISIETCA 4epes
HCIOJIb30BaHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TMOHATUH, SBISIFOIIUXCS CHUCTEMHBIMH
JUTSl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIN (DAaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJM3, CUHTE3,
KJaccupuKanus, NEPUOAUYHOCTb, HAONIOEHUE, SKCHEPUMEHT, MOJEIMPOBAHHUE, H3MEPEHHE, MOJEIb,
SIBJICHHE.

duznka: mMarepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, HU30TOIbI, PaJIMOAKTUBHOCTD,
MOJIEKYJa, DJEKTPUYECKUM 3apsij, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BeIeCTBa, ras,
¢bu3nyeckre BeIMUNHBI, EAMHUIIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3BE3b1, COHIIE.

buonorwus: porocunres, neixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbI, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMIAeMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHu4ecKasi peakius

Ilepnonnueckuin 3akoH. Ilepumonmueckas cucremMa xumudeckux siemeHroB JI. M. Mengeneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHYECKHX JJIEMEHTOB NEPBBIX TPEX
MIEPUOJIOB, KaJIMsl, KaJblUs U X COCAUHEHNN B COOTBETCTBUH C MOJIOKEHUEM 31eMEHTOB B [leprnoanueckon
CUCTEME U CTPOECHUEM HUX aTOMOB.

Crtpoenue BeliecTBa: BHUAbl XMMUYECKOM CBSI3U. THUIBI KPUCTALTMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOWMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BEIleCTB. XHWMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSL K PA3JIMYHBIM KJlaccaM HEOPraHMYECKUX COCIUHEHHM, Fr€HEeTUYEeCKas CBSI3b HEOPTaHMYECKUX
BEILIECTB.

Knaccudpukanus XuUMHUECKHX peakUMi [0 pa3Iu4HbIM TMpU3HAKaM (110 YUCIYy U COCTaBy
Y4acTBYIOUIMX B PEaKIUU BELIECTB, MO TEIIOoBOMY 3((dexTy, Mo HM3MEHEHHIO CTENeHeW OKHCIeHUs
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYAaCTHIO Karaiam3aTopa). DK30- U IHIOTCPMUUYECKHE
peakiuu, TePMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTrie 0 ckopocTH XxuMudeckoi peakiuu. [loHarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusax. [loHsATHe O TOMOreHHBIX M TeTeporeHHnIXx peakuusax. [lomarne o karanuze. Ilonstue o
XUMUYECKOM paBHOBeCUU. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKOMW pPEaKUUd U TOJIOKEHHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE peakuuu, 3JEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBbHON peakiuu. COCTaBJIeHHME YPAaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN C
MCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus 3JEKTPONUTUYECKOW TUCCOIUALMU. DIEKTPOJUTHl U HEINEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JucconManuy BEIIECTB C PA3IUYHBIMM BHJIAMH XUMHUYECKON CBsi3H. CTENEeHb OUCCOLMALUU.
CunbHbIe U clla0dble JIEKTPOJIUTHI.

Peakiium woHHOrO oOOMeHa. YCIOBHS TPOTEKAaHUS pEaKUui HMOHHOrO OOMEHa, TOJHBIE |
COKpalIEHHbIE HOHHBIE YpaBHEHMsI peaklinid. CBONCTBA KUCIIOT, OCHOBAHUI M COJIEH B CBETE MPEACTABICHUM
00 PJIEKTPOIUTHYECKOM aucconnani. KadecTBeHHbIE peakiiuy Ha HOHBL. [IoHSATHE O THAPOIN3E CONICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTANTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U
HeMeTaIsIoB (TpaduTa W anmasa), CIOXKHBIX BEHIECTB (XJOpUAAa HATpHsl), UCCICIOBAHHE 3aBUCUMOCTH
CKOPOCTHM  XMMHYECKOM  peakuud OT  BO3ACWUCTBHUA  DPA3NUYHBIX  (AKTOPOB,  HCCIIEJOBAHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MpOIlecca AUCCOLUUALUU KUCIOT, MIelI04Yeil U coneill (BO3MOKHO
WCIIOb30BAaHUE BHUIEO MAaTEPHANIOB), MPOBEACHUE ONBITOB, HILIIOCTPUPYIOMIMX MPU3HAKH MPOTEKaAHUS
peakiuii MOHHOTO oOOMeHa (oOpa3oBaHHME OCaaKa, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIINX ~ IPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHHe, peakiuu
pa3ioKEeHUs, COETUHEHUS ), paCllO3HAaBaHUE HEOPTraHMYECKUX BEUIECTB C MOMOIIbI0 KaUeCTBEHHBIX peaKiuit
Ha MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uibl M UX COeIMHEHUS



OObmass xapakTtepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTENEeHH
okucnenus. CtpoeHue u (HU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — raJJOTCHOB. XMMHUYECKHE CBOMCTBA HA
IIpUMepe XJIopa (B3aUMOJEHCTBUE C MeETaJlJIlaMH, HEMETAUIaMH, Lienodamu). Xioposogopon. ComnsHas
KHCJIOTA, XUMHYECKHME CBOWCTBA, IIOJNy4ECHHE, IpUMEHEHME. JlelcTBUE XJIOpa M XJIOPOBOAOpOAA Ha
OpraHu3M uesoBeka. BaskHele XJI0puabl U UX HaXO0XKJICHHUE B IPUPOJE.

O6mras xapakrepuctuka 37aeMeHTOB VIA-rpynmbel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
crerieHH okucieHus. CTpoeHne W (u3MUECKUe CBOWCTBA MPOCTHIX BEILECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHbeie MOIUGPUKAIIME KUCIOpOaa M cepbl. XUMHUYECKHE cBOIcTBa cepbl. CepoBOJOPO, CTPOCHHE,
¢buznueckue U XuMuUeckue cBorcTBa. OKCHUIBI Cepbl Kak MPEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (U3NYecKue W XHUMHUYECKHMe CBOWcTBa (0OImMe Kak TpeNCTaBUTeNs Kiacca KHUCIOT |
cneunpuyeckrue). XUMHUYECKUE PEAKLIUH, JIeXKAIIHEe B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOJIyYeHHs CEPHOI
KkucaoThl. [Ipumenenne cepHoit kucaoTel. Coiau CepHON KUCIOTHI, KAUECTBEHHAsI peakius Ha Cyab(paT-uoH.
Haxoxnenue ceppl M €€ COECOAUHEHWH B NpUpoJe. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCTUHEHUSIMU cepbl (KUCJIOTHBIE JIOKIU, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHMUS.

OOmrast xapaktepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTETNIEHU OKHUCJICHHs. A30T, pacmpoCTpaHeHHWe B mpupone, (u3MYecKhe U XHMMHYECKHE CBOMCTBA.
KpyroBopor a3zora B mnpupome. AMMHAK, ero (PU3MYECKHE M XUMHUYECKHE CBOWCTBA, IOIYYEHUE U
npuMeHenre. Conu aMMOHHMSA, UX (U3MYECKHEe M XUMHUYECKUE CBOMCTBa, nmpuMeHeHHue. KauecTBeHHas
peakiysi Ha MOHBI aMMOHHUA. A30THAasi KUCIOTa, €€ MoyiyueHHe, (hU3nyYeckrue W XMUMHYECKHE CBOMCTBa
(oOmme kak TpeAcTaBUTENS Kiacca KUCIOT W crnenuduueckue). Vcmonb3oBaHME HUTPATOB W COJICH
aMMOHHS B KaueCTBE MHUHEPAJIbHBIX YA0OpeHui. XHMHUYECKOe 3arpsA3HEHHE OKPYXKAIoLIEH Cpelibl
COCMHEHUSIMH a30Ta (KUCJIOTHBIC O, 3arps3HEHHE BO3JyXa, IMOYBBI MU BoaoéMoB). Docdop,
ajioTponHble Moaudukanuu ¢ochopa, pusnueckne u xumudeckue coiictBa. Oxcun ¢ochopa (V) u
dbochopnHas kuciora, GU3NUECKUE M XUMHUYECKHE CBOWCTBa, moiydyeHue. Mcmomp3oBanue ¢ocdaToB B
KauyecTBE MUHEPAIbHBIX YA0OPEHUH.

OOmiast xapakTepucTuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCIICHUS. YTJepol, aJUIOTPOIHbIE MOAU(HUKAINY, PACIPOCTPAHEHHE B IPUPOJE, GU3NIECKUE U
XUMHUYecKue cBoicTBa. Aacopoius. Kpyrosopot yriepoaa B mpupoje. OKCUIbI yriaepoaa, ux Gu3nvecKue
U XUMHYECKHE CBOWCTBA, NEICTBHE Ha KMBbIE OpPraHU3MbI, MOJYYEHHE U NPUMEHEHHE. DKOJOTHYECKHE
npoOiemMbl, CBA3aHHbIE ¢ oOkcugoM yriepoaa (IV), rumore3a ri106aabHOrO TMOTEIJICHUS KIUMAara,
NapHUKOBBIN YPQEKT. YToNbHas KUCIOTa U €€ CONU, NX (U3NUECKUE U XUMUUECKUE CBOMCTBA, OTyYCHHUE U
npuMmeHeHue. KauectBenHas peakiys Ha kapOoHaT-MOHBL. Mcnonab3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH M CETLCKOM XO3HCTBE.

[lepBoHauanbHbIC MOHATHA 00 OPraHMYECKUX BEUIECTBAX KAaK O COCAMHEHUX yriepoja (MeTaH, 3TaH,
STHJIEH, allETWIEH, 3TaHOJ, TJIULEPUH, YKCYyCHas KucioTa). [I[pupogHble HCTOUHUKH YITIEBOAOPOAOB (Yrodib,
MPUPOJHBIN Ta3, He(Th), MPOAYKTHl UX MepepaboTku (OEH3MH), MX POJb B OBITY W MPOMBIILICHHOCTH.
[TonsiTrie 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OCNKax, YIIIeBOAaX — U UX POJIM B )KM3HH YEJIOBEKa.
MatepuranbHO€ €EAMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnuyeckue M XUMHYECKHE CBOMCTBa, MoyiyueHHMe W mpuMeHeHue. CoeauHeHHs
KpeMmHHs B ipupoze. O0mue npeacrarieHus 06 okcuae kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI,
UX UCIOJB30BaHUE B OBITY, B NPOMBILIUICHHOCTH. BaxxHeilline cTpouTenbHbIE MaTepHalbl: KepamHKa,
CTEKJIO, IEMEHT, OeTOH, kene300eToH. [Ipobiembl 6e30macHOTO HCIIOIB30BaHHUS CTPOUTEIBHBIX MAaTEpHAIIOB
B MOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEIECHUE
KayeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJICHUE TPU3HAKOB UX MPOTEKAHHUS, OTBITHI, OTPAXKAIOIINE
¢usnyeckue W XUMHUYECKHE CBOWCTBA TaJOICHOB W HX COCJUHEHUH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3llaMu XJIOPHIOB (TaJOTEHHUJIOB), O3HAKOMJICHHE C OOpa3laMu



ceppl M €€ COoeaUHEHUAMH (BO3MOXKHO HCIIOJIb30BAaHHWE BHICOMATEPHANIOB), HAOIOICHHWE IMpoIecca
oOyriauBaHUs caxapa NOJ JEHCTBHEM KOHIICHTPUPOBAHHON CEpHOI KHUCIOTHI, HU3yYEHHE XHUMUYECKUX
CBOMCTB pa30aBJICHHOM CEpPHON KHUCIIOTHI, MPOBEJICHHE KAueCTBEHHOH peakuuu Ha cynbdar-uoH u
HaOI0IcHNe MpU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHE ¢ (U3NYECKMMHU CBOWCTBAMHM a30Ta, ¢ochopa u ux
COCMMHECHHN (BO3MOXHO WCIIOJIb30BAaHHWE BHJICOMATEpPUAIOB), oOOpa3iaMu a30THBIX H  (HOCHOPHBIX
ynoOpeHui, moilyueHue, coOupaHHe, paclo3HaBaHME K U3yYE€HHE CBOMCTB aMMHuaka, IPOBEIECHUE
KAueCTBEHHBIX pEaKIMii Ha HMOH aMMOHUsA M (ochaT-nOH M U3yUYEHHE MPU3HAKOB HUX TMPOTEKAHUS,
B3alMOJCICTBUE KOHLEHTPUPOBAHHONM Aa30THOM KHCIOTBI C MeAbl0 (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIOB), HM3YyYCHHE MOJENICH KPUCTALIMYECKUX PemETOK anMasza, Trpadwura, dymiepena,
03HaKOMJIEHHE C MPOIIECCOM a/ICOPOIUU PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTUBOTAa3a, MOTy4YeHHe, COOMpaHne, paclio3HABAaHUE U U3YUYCHHUE CBOWCTB YTIIEKHCIIOTO ra3a, MPOBEICHUE
KAueCTBEHHBIX peaknuii Ha KapOOHAT M CHIMKAT-HOHBI W W3yYEHHE TPU3HAKOB WX TNPOTEKaHMUS,
O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHOW IPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANbHBIX 3a7ad IO
TeMe «BakHelne HeMeTaIIbl U UX COCTUHEHUSD.

MeTa/uibl M UX COeIHMHEHUSI

OOmiasi XapakTepUCTUKa XUMHYECKHX D3JIEMEHTOB — METAJUIOB HAa OCHOBAaHWU WX TIOJOKEHUS B
[Tepuonuueckoit cucreme xumudeckux sjaemeHToB [[. M. MenneneeBa m crpoeHust aromMoB. CTpoeHue
MeTauioB. Meramndeckas CBsI3b U METAIMYECKAss KPUCTAIIMYECKAs PEeIIETKA. DIEKTPOXUMUYECKUN Pl
HanpspDKeHud MetayioB. dusnyeckue M XUMUYECKHE CBOiicTBa MetaimioB. OOIIHMe CrOCOOBI MOTyYeHHs
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb,
YyT'yH, TIOPATIOMHUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIICHHOCTH.

[Ilenounbie meTamibl: moJjioxkeHue B llepuoamueckod cucreme Xumudeckux sjemeHToB [l U.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaxOXJAEHUE B npupoze. Puznueckue U XMMHUYECKHE CBOMCTBA (Ha
npumepe HaTpus U Kanus). OKCUIIbI U TUAPOKCHUIBI HATpusl U Kanus. [IpuMeHeHre 1menoYHbIX METaJIOB U
HUX COEIUHEHUMN.

[[lenoyHO3eMENBHBIE METAJUIBl MarHui M Kalbluil: mnojoxeHue B Ilepuomnueckodt cucreme
xumuueckux anemeHToB . . MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJICHUE B npupoae. dusznueckue u
XUMHUYECKHAE CBOMCTBA MarHus W Kajblus. BaxHeilmne coeMHEHUs Kalblus (OKCHUJI, TUAPOKCHUJ, COJIH).
JKécTkoCcTh BOIBI M CIOCOOBI €€ yCTpaHEHHUS.

Amomunnii: nonoxenue B Ilepuonnueckoit cucteMe xumuyeckux asnementoB JI. M. Menpaeneena,
CTpOCHHE aTOMa, HaXOXJeHHE B Mpupoje. OU3NUecKre U XUMUIECKUE CBOMCTBA amfoMUHUS. AMDOTEpHBIE
CBOMCTBA OKCHJIA U THIPOKCU]IA ATFOMUHHUSL.

Kenezo: monoxenue B Ilepuommnueckoit cucteme xumuyeckux snemeHtoB . M. Menpgeneesa,
CTPOEHHE aToMa, HaxoxaAeHue B mnpupoxae. duznueckne M XuUMHUYECKHE CBOMCTBa xene3za. OKcHnpbl,
ruapokcuabl ¥ conu xenesa (1I) u xxenesa (III), ux cocras, cCBONCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenmn:

O3HaKOMJIEHHE C oO0pa3llaMH METalIoOB U CIUIaBOB, MX (DU3MUECKUMU CBOICTBaMH, H3y4YEHHE
pe3yJabTAaTOB KOPPO3UU METAIOB  (BO3MOXKHO HCIIOJIb30BaHHWE BHUCOMATEPUATIOB), OCOOCHHOCTEH
B3aMIMOJICHCTBUS OKCHJA KallbllMs M HATPUS C BOJOW (BO3MOXHO HCIOJIB30BAaHHE BHICOMATEPUAIIOB),
HCCIe0BaHUE CBOMCTB KECTKOU BOJIbI, MPOLIECCa TOPEHUS JKelle3a B KUCIOPoie (BOZMOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), TNPU3HAKOB TMPOTEKAHUS KAayeCTBEHHBIX pEaKlIMi Ha HOHBI: MarHus, KajbIus,
amromuHusi, 1uHKa, keneza (II) wm xenmeza (III), memm (II), HaGmrogeHWe W OMHMCAHHWE TMPOIIECCOB
OKpalllMBaHUs TUIAMEHH MOHAMU HATPUsl, KAJIUS U KaJdbIUs (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB),
UCCIIeIOBaHNEe aM(pOTEPHBIX CBONCTB THIPOKCHIA aJIOMHHUS W TUAPOKCHAA IIMHKA, pEUICHHE
JKCIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «BakHeHIne METaIIIbl U UX COCTUHEHUS».

X¥MHUSA U OKPYKAKOIIAs cpeaa

BeniectBa n Marepuasisl B IMIOBCEAHEBHOW >KM3HU YEJIOBEKA. be30macHOe MCIOJIb30BAHUE BEIIECTB U
XUMHYECKHUX Peakiuii B ObITy. [IepBasi HOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.



XuMuYecKkoe 3arps3HeHHe OKpyKarwolel cpeabl (mpeneibHas JOMyCTHMasi KOHIEHTpAalusl BEIIeCTB,
nanee — [1JIK). Posib XxuMuu B pelieHUN SKOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3IloB MaTepUaoB (CTEKIIO, CIIaBbl METAJIOB, MOJIMMEPHBIC MaTEPHAIIBI).

Meoscnpeomemnuwie ceasu

PeanuzanusiMexnpeIMeTHBIX CBsI3ed NpU H3YYEHWH XMMHMHU B 9 Kilacce OCYILECTBISETCS uepe3
UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W TOHSATUHU, SIBISIFOIIUXCS CHCTEMHBIMH
JUTSL OTAETBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAY4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUS, aHAIMU3, CUHTE3,
KJaccupuKanus, NEPUOAUYHOCTb, HAONIOEHUE, SKCHEPHUMEHT, MOJEIMPOBAHME, H3MEPEHHE, MOJEIb,
SBJICHUE, TAPHUKOBBIH 3()(HeKT, TEXHOIOT U1, MaTEePUAIIbI.

®dwuszuka: mMarepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, U30TOIbI, PaJHOAKTHBHOCTS,
MOJIEKYJIa, JIEKTPUUECKUM 3apsij, IPOBOJAHUKH, MOIYIPOBOAHUKH, TUIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIECTBa, ra3, pacTBOpP, PACTBOPUMOCTh, KPUCTAJUIMYECKash peleTkKa,
CIUIaBbI, (DU3UYECKHE BEITUYMHBI, AMHHUIIBI M3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
ComnHue.

buonorust:  ¢dorocunTe3, apixaHue, Ouocdepa, DIKOCHUCTEMA, MHUHEpaJbHbIE  yI0OpeHus,
MHUKPODJIEMEHTBI, MaKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMIAeMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XMMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOI'O OOILEro 0Opa3oBaHUsl TOCTUTAIOTCS B
XoJie OOy4YeHHMs] XUMHUH B E€JUHCTBE Y4e€OHOW U BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMH POCCUUCKUMU COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU
B 00IIIeCTBE MPaBWJIAMUA U HOPMAaMH MTOBEJEHUS U CIIOCOOCTBYIOT MpoIieccaM CaMOTIO3HAHUS, CAaMOPA3BUTHS
Y COIMAIM3aIlN 00yJaIOmuXCsl.

JluuHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMM M PACHIMPEHHE OIbITa JESITEIIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1)naTpuoOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U Hay4HOMY HacleIuIo,
MOHWMAHUS 3HAYCHUS XUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJICTh
JOCTOBEPHOUN MH(OpMAIHEH O MEPEIOBBIX TOCTIKCHUSX U OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpaaaHcKOro BOCIIUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBWIAX MEXKJIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HON, yUeOHOUCCIIEIOBATEIbCKON, TBOPUECKON U
IpYTUX BUJAX JESATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOW NEATENbHOCTH MPU BBITOJHEHUH
yueOHBIX, IO3HABATENbHBIX 3a/1ay, BBINOJHEHUHM XUMHUYECKUX OHKCIEPUMEHTOB, CO3/IaHHUU Y4eOHBIX
MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO U B3aWUMOIIOMOIIIH B IPOIIECCE 3TON y4eOHOH NeaTeabHOCTH,
TOTOBHOCTU OLICHUBAaTh CBOE IMOBEJIEHHWE M TOCTYIKH CBOMX TOBapHINEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C Y4ETOM OCO3HAHHMSI MOCIIE/ICTBUI OCTYIKOB;

3)IeHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUECKHE TMPEACTABICHUS O BEIIECTBE W XHMMHUYECKOW peaklUuu, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIME OCHOBY JUISi MOHUMAHUS CYIIHOCTH HAYYHOU
KapTUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHs MPHPOMIBI, B3aMMOCBS3SIX
YeJIoBeKa C MPUPOIHON CPesIoH, O PO XMMHUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO03HABaTEIbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA MOJIY4YEHHE HOBBIX 3HAHUM MO XUMUH, HEOOXOAMMBIE
i oOBsSCHEHUs HAOIIOZAeMbIX TMPOLIECCOB W sIBIICHWH, MMO3HABATENbHON, WHMOPMAIIMOHHOW U
YUTATEIbCKON KYIbTYyphl, B TOM 4YHCJIE HABHIKOB CaMOCTOSITENIbHON pabOThl C Y4EOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPeICTBAaMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHI0 U [O3HAHUIO, JIO003HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW W UCCIEAOBATEIbCKOM JEATETbHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABICHHOCTH U YPOBHS O0yUYCHUS B HajbHEHIIIEM;

4)(popMupoBanus KyJabTypPbl 310POBbA:

OCO3HAaHHE IICHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3[0pOBBIO, YCTAaHOBKM Ha
3I0OPOBBI 00pa3 >KWU3HMU, OCO3HAHWE TMOCIEACTBHA M HENPHITHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHHs1), HEOOXOAMMOCTH COOJIIOJICHHUSI TIPABHII OE30MACHOCTH MPHU OOPAIIEHUH C
XUMHUYECKUMHU BELIECTBAMH B OBITY U pealbHOMN KU3HU;

5)TpyaoBoro BocnuTaHus:

MHTEPEC K MPAKTHYECKOMY M3YUCHHIO0 MPOodecCuil U TpyAa pa3IndHOTO Poja, YBAXKEHHE K TPYLy H
pe3yiabTaTaM TPYIOBOM AESITENbHOCTH, B TOM YHUCJIE HAa OCHOBE NMPHUMEHEHHUS MPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BHIOOp WHIMBUIYaJbHOM TPAEKTOPUU NPOAODKEHHS 00pa3oBaHus € y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH, YCIENTHON
npoecCHOHATLHON AESITENTFHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHW, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIbHON cpee;



6)3K0J10r149ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11e71ecO00pa3HOe OTHOUIEHNE K MPUPOJAE KaK UCTOYHMKY JKU3HU Ha 3emile, OCHOBE e
CYIIECTBOBaHMSA, IOHHUMAaHUE IIEHHOCTU 3J0poBOro U Oe3omacHOoro oOpas3a >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY M IICUXMYECKOMY 3/10pPOBBIO, OCO3HAHNE IIEHHOCTU COOJIIOICHHS
npaBui 0€30MaCHOro MOBEACHMS TPU padoTe C BELECTBAMH, a TAKXKE B CUTYALUSIX, YTPOKAIOIIUX 3/10POBbIO
W >KU3HH JIIOJICH;

CMOCOOHOCTH TPUMEHATh 3HaHUS, MOJIy4aeMble NpPU H3YUYEHHUH XUMHH, JUIS peIleHHs 3ajad,
CBA3aHHBIX C OKPYXAIOLIEH IPUPOJHOM CpefoW, VIS IOBBILICHUS YPOBHS HKOJOTMYECKOM KYJBTYPBI,
OCO3HaHMA INTOOAIBHOIO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX peleHHs MOCPEeICTBOM METOJI0B
XUMHH, DOKOJIOTMYECKOIO  MBIIUICHWs, YMEHUS  DPYKOBOACTBOBAaTbCA WM B  IIO3HABaTENIbHOM,
KOMMYHUKATUBHOU U COLIMAJIBHOU ITPAKTHKE.

METANIPEJMETHBIE PE3YJIbTATBI

B cocTtaBe mMeTanpeqMETHBIX pe3yabTaToOB BBIAESAIOT 3HAUMMBbIE 1715 (POPMUPOBAHMS MUPOBO33PEHUS
oOIIeHay4YHbIE TOHATHUS (3aKOH, TEOpHs, MPUHILMII, TMIIOTe3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U
Apyroe.), KOTOPbIE UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJISIOT Ha OCHOBE
3HAaHUH W3 ATUX MpeaMeToB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAay4yHOW KapTHHE MHpa, U
YHUBEpCallbHble Yy4eOHbIE JeHCcTBUsA (MO3HABaTEJIbHbIC, KOMMYHUKATHUBHbIC, DPETYJISATHBHBIE), KOTOpHIE
obecrneynBarOT (POPMHUPOBAHME TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAaHMIO M OCYILIECTBICHHIO
yueOHOH eI TeTbHOCTH.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE AeHCTBUS

Ba3zoBble Jloruyeckue AeicTeus:

YMEHHMSI HCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS IIPU OCBOCHUM 3HAHUM: PACKPBIBATh CMBICII
XUMHMUYECKUX TMOHATUHN (BBLACIATH MX XapaKTepHbIE NPU3HAKU, YCTAaHABIMBATH B3aHUMOCBSI3b C JPYTMMH
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHA [T OOBSICHEHUS OTACIBHBIX (DAKTOB M SBICHUIA, BEIOMPATh OCHOBAHUS
U KpUTEpUHU Ui KJIACCU(PUKAIMM XHMHUYECKHUX BEIIECTB M XUMHUYECKHUX pEaKLUH, YyCTaHaBJIMBATh
INPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXAY OOBEKTaMHM M3Y4YEHHUS, CTPOMUTH JIOTMUECKHE PaCCYXKJEHHS
(MHIYKTUBHBIE, J€1YKTUBHBIE, [10 AaHAJIOTUH), JIEJIaTh BBIBOJBI U 3aKJIIOUEHUS;

YMEHME TPUMEHATH B INPOLECCE TMO3HAHWS TOHATHSA (IIPEIMETHBIE M  METANPEAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH, IPEOOPa30BbIBATh IIMPOKO MPUMEHSEMBIE B
XVMMUU MOJIENIbHBIE TPEACTaBICHUS — XMMHUYECKMH 3HAaK (CHMMBOJI JJIEMEHTA), XUMHUecKas (Gopmynia U
ypaBHEHHE XUMHUECKOM peakIuu — MpH pPEUICHUH Y4eOHO-TO3HABATEIbHBIX 33734, C Y4YETOM ATHUX
MOJICJIBHBIX MPEJICTABICHUH BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX 00BEKTOB
— XMMUYECKMX BEIIECTB M XUMMUYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CIICICTBEHHBIE CBS3H U IPOTUBOPEUUS B U3y4aEMBbIX IIPOLECCAX U SIBICHUSX.

Bba3oBble uccienoBarebCKue A1eHCTBHA:

YMEHHME HCIOJIb30BaTh IIOCTABJIEHHBIE BOINPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a TaKXKe B
Ka4yecTBE OCHOBBI JUIs1 (POPMUPOBAHUS TUIOTE3BI IO IPOBEPKE MIPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHH;

IpUOOpETEeHNEe OMbITa [0 IUIAHUPOBAHWUIO, OpPraHM3allUd U [POBEACHUI0  YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0I0JaTh 32 X0/I0M IPOLIEeCcca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €TI0 Pe3yibTar,
(dbopmynHupoBaTh 0000IIEHHS ¥ BBIBOJBI 110 Pe3yiIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUSA, COCTABIIATD
OTUYéT O MPOCIAHHON paboTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHAJIM3UPOBATh U WHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BHIOB U (OpPM
IIPEJICTABICHNS], TIOJYyYaeMyl0 M3 Pa3HbIX HCTOYHMKOB (HAyYHO-IOMYJISIpHAs JIMTEPATypa XUMHUYECKOTO
COJIEp’KaHusl, CIpPaBOYHbIE MOCOOMs, pecypchl VHTepHEeTa), KpUTHUECKH OLIEHWBATh MPOTHBOPEUYHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TPUMEHATh pPA3IUYHbIE METOABl M 3alpochl MpPHU MOUCKE U OTOOpe HHPOpMALUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAWMBIX JJIsI BBINOJHEHHS YYEOHBIX M II03HABATENBHBIX 33134
ONpeNeNIEHHOTO  TUMA, MNpHOOpeTeHHe ombiTa B 00JacTH  UCHOJB30BaHUSA — HMH(GOPMAIIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KyJIbTYpOil aKTUBHOTO UCIIOJIb30BAaHUS PA3IMYHBIX TOMCKOBBIX
CUCTEM, CaMOCTOSTEJIbHO BBIOMpATh ONTHUMaJbHYIO GOpMy TpeiAcTaBieHUs HHPoOpMaALMU |
WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIIO)KHBIMU CXEMaMH, TUarpaMmMamu, IpyruMu popMamu rpaduku u
HUX KOMOMHALIMSIMU;
yYMEHHE UCMOJIb30BaTh U aHAJIM3UPOBATH B MpOLECCe YyUeOHOW U HCCIEI0BATEIbCKON AESITeTbHOCTH
MHGOPMALIMI0O O BJIMSHUM TPOMBIIUIEHHOCTH, CEJbCKOIO XO3sIiCTBA M TpaHCHOPTa Ha COCTOSTHHE
OKpY>Karolle NPUPOIHON CPEBI.
KoMMyHuKaTHBHBIE YHHBepPcadbHbIe YieOHbI€ 1eiCTBUS:
YMEHUS 3a/1aBaTh BOMPOCHI (B X0/€ auanora u (Wiu) ITUCKYCCHH) TI0 CYIIECTBY O00CYKIaeMOU TEMBI,
(bopMynUpoBaTh CBOM MPEUI0KEHHSI OTHOCUTEIHHO BHIMOIHEHHS IPEATIOKEHHOM 3a/1a4;
YMEHHsI TPEICTaBISITh TOMyYEHHBIC PE3YNbTaThl TO3HABATENBHON JAESITETbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JAeNaTh TMPE3CHTALMI0 Pe3yJbTAaTOB BBIMIOJHEHUS XUMHYECKOTO SKCIEpUMEHTA
(J1abopaTOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);
yMEHHsI y4eOHOrO COTpYIHHUYECTBA CO CBEPCTHUKAaMH B COBMECTHOH IO3HAaBAaTE€IbHOM U
HCCIIEIOBATENILCKON JIEATEIIBHOCTH TPH PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE ydéra oO0mux
HWHTEPECOB U COTJIACOBAHUS MO3HIIHIA (00CYKICHHS, 0OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBUIL, Onpe/iesieHne KpUTepreB MO OIIEHKE KayecTBa BBITTOJIHEHHOW pabOThI U APYTHE).
PeryasiTuBHble YHUBeEPcAJbHbIE YUeOHbIE 1€HCTBUSA:
YMEHHE CaMOCTOSITENIbHO  OMPEACNATh IeNd  JCATEIbHOCTH, IUIAHHUPOBATh, OCYIIECTBISTH,
KOHTPOJHMPOBaTh U TPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO ESATEIBHOCTH, BBHIOMpATh HamOolee
s exTuBHBIC CIOCOOBI perieHus] YIeOHBIX W TMO3HABATENIBHBIX 3a/1ad, CaMOCTOATEIBHO COCTAaBJISATH WU
KOPPEKTUPOBATh MPETIOKEHHBIM aJITOPUTM JEHCTBUM TPU BBIOJIHEHUU 3aJaHUNA C y4ETOM MOJy4YCHUS
HOBBIX 3HaHHUH 00 M3y4aeMbIX O0BEKTaX — BEIIECTBAX M PEAKIIHIX, OLIEHUBATH COOTBETCTBHE MOJIyUYEHHOTO
pe3ynbrata 3asBICHHOW IIeNIM, YMEHHE HCIIOJIb30BaTh W aHATU3UPOBATh KOHTEKCTHI, TpeJiaracMble B
YCJIOBUHM 3aJIaHHI.
MNPEAMETHBIE PE3YJBTATbBI
B cocrtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOSHUIO O0S3aTEIILHOTO COJMEPKaHUS, YCTAaHOBICHHOTO
TaHHOM (enepanabHON pabodell MporpaMMoi, BBIACNSAIOT: OCBOEGHHBIE OOYYAIOIIMMUCS Hay4HbIC 3HAHMA,
YMEHHS U CIOCOObI NeHCTBUH, crenuduueckue s IpeIMeTHOW obnacTu «XUMHs», BUIBI 1€ATEIbHOCTH
M0 TIOJYYEHUI0 HOBOTO 3HAHHWS, €r0 HMHTEpHpeTalud, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIIUsX.
K koniy oOyuenust B 8 kJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM
® pacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHX IOHSITHIA: aTOM, MOJIEKYJa, XMMUYECKUU DSJIEMEHT,
MIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJIHAsS), BAaJCHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJIspHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasl JOJii XMMHYECKOTO J3JEMEHTa B COCIWHEHUH, MOJISIPHBIA O0BEM, OKCHMA, KHUCIOTA,
OCHOBaHHUE, COIlb, JJCKTPOOTPUIATEILHOCTh, CTEMEHb OKHCICHUS, XHMHUYECKas pPEeaKIus,
KJIacCUpUKalUg peakuil: peaklUH COEAMHEHHUS, PEaKIMH Pa3JoKEHUs, peaklnH 3aMelleHus,
peaknuu oOMeHa, dK30- U DHJIOTEPMHUYECKUE PEAKIMH, TEIUIOBOU 3P PEKT peakiuu, aIpo aToMa,
JNIEKTPOHHBINA CJION aToMma, aTOMHas OpOWTab, paguyCc aToMa, XMMHYECKas CBS3b, MOJSIpPHAS U
HEMoJIIpHAas KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHWUOH, PacTBOP, MaccoBasi IO
BelecTBa (MPOICHTHAs! KOHIIEHTPAIIUs) B PaCTBOPE;

® WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN W MPUMEHSATH 3TH TOHSITUS TPU
OIHMCAaHUU BEIIECTB U UX MPEBPALICHUII;

® CIIOJIB30BAaTh XUMHYECKYI0O CHMBOJIMKY JUISI COCTAaBJICHHS (OpMyNn BEIIECTB W ypaBHEHUH
XUMHUYECKUX PEAKIINI;

® ONpeneNsITh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENEHb OKHCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY KIaccy



coeuHEHMH 1o ¢opMyaMm, BUA XUMUUYECKON CBSA3M (KOBAJEHTHAsl MU MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMmbich [lepronuueckoro 3akoHa [[. M. MeHneneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XHWMHYECKHUX OJEMEHTOB OT UX TMOJIOKCHHUS B
Ileproauueckoii cuctemMe, 3aKOHOB COXPAaHEHMsI MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4YEeHHsI, 3aKOHa ABOTaipo;

OMKCHIBATh M XapaKTepu30BaTh TaOMMuHyr0 Qopmy [leprogndeckoil CHUCTEMBI XUMUYECKUX
AJIEMEHTOB: pa3inuyaTh MOHATHUA «TJaBHas moArpymma (A-rpymma)» u «mobounas nmoarpynna (b-
TpyIIa)», Majible U OOJIBIIAE MEPUOJIBI, COOTHOCUTH 0003HAYEHUsS, KOTOPhIE UMEIOTCS B TaOIuUIIe
«Ilepuognyeckas cucrema xumuueckux d3nemeHToB [l WM. MeHnngeneeBay ¢ 4UCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsn sapa, odiiee
YHCIIO 3JIEKTPOHOB M PAaCHpPEIEIICHNE UX 10 3JIEKTPOHHBIM CIIO0SM);

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIEeCTBA, XUMUYECKUE PEaKIUU
(TI0 YMCTy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (D deKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOJATBEPK/1asi ONMHMCAHKE MPUMEpPaMH MOJICKYJISPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XMMUYECKUX
peaKuuii;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXHOCTH
MPOTEKAHUS XUMHUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJISPHYI0O U MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMUYECKOr0 3JIeMEeHTa N0 (opMysie COCTUHEHHs, MacCOBYIO IOJNIO BEIIECTBA B PAacTBOPE,
IIPOBOJUTH PACYETHI II0 YPABHEHUIO XMMUYECKON PEaKIUU;

MPUMEHSITh OCHOBHBIE OMEpAIlMU MBICIUTEIHHON NEATEeIbHOCTH — aHAllU3 U CHUHTE3, CpaBHEHUE,
000011eHNe, CHCTEeMAaTH3alnI0, KIaCCU(UKAIINIO, BRISBICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H —
JUIS U3y4eHUsS CBOMCTB BELIECTB W XUMHUYECKHX pEaKUud, eCTECTBEHHO-HAy4YHbIE METOJbI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHNE, MOJCIINPOBAHNE, YIKCIIEPUMEHT (peabHbI U MBICICHHBIN);
CJIeI0BaTh MpaBUiIaM IOJIb30BAaHUS XUMUYECKOW MOCY0i U Jab0paTOpHBIM 00OpyIOBaHUEM, a
Tak)Ke MpaBWJIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKILHUSMHU IO BHITIOTHEHHUIO
71a00paTOPHBIX XMUMHUYECKHX OIBITOB MO MOJYYCHHUI0O W COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoza W KHCIOpOAa), TPHUTOTOBJICHHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM Jojei
pacTBOPEHHOTO BEILIECTBA, IUJIAHUPOBATh U TMPOBOAUTH XMMHYECKHE HKCIEPUMEHTHI 110
pacrmo3HABaHHWIO PACTBOPOB IIENOYed M KUCIOT C TIOMOINBID HWHAMKATOPOB (JIAKMYC,
¢benondranenH, METUIOPAHXK U APYTHE).

K koHIy oOy4yeHus B 9 Kjacce mpeaMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHITHH: XMMHYECKUN 3JEMEHT, aTOM, MOJEKyIa,
WOH, KaTUOH, AaHWOH, TMPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJICHTHOCTD,
ANIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJIECHHSA, XUMHUYECKas pPEaKLUs, XHMUYECKas CBS3b,
TEIUIOBON 3P EKT peakiy, MOJb, MOJSAPHBIA 00BbEM, pPaCTBOp, MEKTPOIHUTHI, HEIIEKTPOIUTHI,
ANEKTPONIUTHYECKAsT JUCCOLMALNS, pPEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, 0OpaTUMbIE U HEOOpAaTUMBbIE PeaKkIui, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLIUU,
OKHCIIUTEb, BOCCTAHOBHUTENb, OKHUCICHHWE W BOCCTAHOBJICHHE, AIOTPONHs, aM(OTepHOCTH,
XMMHUECKas CBA3b (KOBAJIEHTHAs, HOHHAs, METAJUIMYECKAs ), KPUCTAIUINYECKAs PELIETKA, KOPPO3HS
METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW peakinu, MpeaeabHo qonyctuMas konmentpauus [1IK
BEIIECTBA;

WTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUN W MPUMEHATH 3TU MOHSITUS NPHU
OIHMCAaHUU BEIIECTB U UX MPEBPALICHUII;



UCTOJIb30BAaTh XMUMHYECKYIO CHMBOJIUKY Ul COCTaBICHHsS (OpMYJT BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEAKIINI;

ONpEAEATh BAJIEHTHOCTb M CTENEHb OKUCJIEHMS XMMHMUYECKHUX DJJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, IPHUHAUICKHOCTH BEILECTB K ONPENEIEHHOMY KIJIACCy COCOUHECHHM I10
(bopmynaM, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, NOHHAsA, METAJUIMYECKasl) B HEOPTaHUYECKUX
COCMHEHUSX, 3apsii MOHA MO0 XMMHUYECKOH (opmylie, XapakTep cCpeabl B BOJHBIX pPacTBOPax
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BELIECTBA;
packpbiBath cMbici Ilepuomnueckoro 3axkona JI. M. MenaeneeBa M JE€MOHCTPUPOBATH €ro
MOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHylo ¢opmy Ilepuonuueckoil cucTembl
XMMUYECKHX 3JIEMEHTOB: pa3ivyaTh IOHATHs «JaBHas noiarpymnna (A-rpynma)» U «moOouHas
noarpynma (b-rpynma)», manbsie w OOJbIINE MEPUOIBI, COOTHOCHUTH OO0O3HAYECHHS, KOTOPHIC
UMEIOTCSI B TEPUOJMYECKON Tabiuie, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMUYECKHX AJIEMEHTOB (COCTaB U 3apsij siipa, oOliee YKCIo IEKTPOHOB U paclpeesieHue ux 1o
JIEKTPOHHBIM CJIOSIM), OOBSICHATh OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB U MX
COCIUHEHMH B NpeelaX MajbIX IEPUOIOB U ITIaBHBIX IMOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJIacCu(UIUPOBaTh XMMHUYECKHUE 3JIEMEHThl, HEOPraHUYECKHUE BELIECTBA, XUMHUYECKUE DPEaKLUU
(110 YMCITy ¥ COCTaBY YYacCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 N3MEHEHHIO
CTETIEHENW OKUCIICHUS XMMHUECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIKME M cHenu(HUUecKHe XMMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXKAAsl ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHMM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUM;

COCTaBJISATh YPaBHEHUS JIEKTPOJUTUUYECKOW JUCCOLMALUU KUCIOT, IIEJ0Yed U COJIEH, MOJIHbIE U
COKpAIllEHHbIE YpaBHEHMsI PEeakLMii MOHHOTO OOMEHa, ypaBHEHHUs peakiuil, MOATBEp)KIArOIINX
CYLIECTBOBAHME FCHETHYECKOM CBS3U MEXKIy BEILIECTBAMH PA3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX PEAKLIUHA MOCPEACTBOM COCTaBICHUS
JIEKTPOHHOIO OajaHca 3TUX PEAKIIMA;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH IPOTCKaHMS
XMMHUYECKUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOrO 3JIeMEeHTa MO0 (opMyse COCTUHEHMs, MacCOBYIO IOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI II0 YPABHEHUIO XMMUYECKON PEaKIUU;

coOJroaTh MpaBWIIa IMOJB30BAHMS XUMHUYECKOW MOCYIoW M J1abopaTOpHBIM 00OpYJOBaHUEM, a
TaKXke IMpaBHja OOpaIleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO
71a00paTOPHBIX XMMHMYECKMX OIBITOB IO MOJYYEHHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaKa 1 yrieKucioro rasa);

IIPOBOAWTHh  PEaKLUHH, MOATBEP)KIAIONIME KA4YECTBEHHBIM COCTaB  Pa3JM4YHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOPHUA-, OpOMHI-, MOIUA-, KapOoHaT-, Qocdar-, CHIMKAT-,
cynb(}at-, TMAPOKCHI-MOHBI, KATHOHBI AMMOHHUS U MOHBI U3yYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIHE
B BOJHBIX PAaCTBOpPaxX HEOPraHMYECKUX BEUIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHUE,
0000111eHNe, CUCTEMATU3AlLUI0, BBIABICHUE NPUUYMHHO-CIECICTBEHHBIX CBA3CH — IJI W3ydeHHs
CBOMCTB BEIICCTB M XHMHYECKHUX PEAKUUH, €CTCCTBCHHO-HAY4YHbIC METOIbl IO3HAHMS —
HaOJI0IeHNE, U3MEPEHKE, MO/ICTTMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
N KosaunvecTBouyacon DJIeKTPOHHbIE
o
HaumeHoBaHuMepas3aeioB U (undposbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTuyeckuepador
TEMIIPOrPaMMBbI o0pa3oBaTteibHBIEpeCyp
I 0 bl bl ChI

Paszgea 1.IlepBoHavyanbHbIeXUMHYECKUECTIOHSITHS

Xumus — BaxkHas 001acTh
Bbubnmunoreka [IOK

1.1 7 5 2
€CTECTBO3HAHUA U IPAKTHYECKON hitps://m.cdsoo.ru/741837c

JCATCIIBHOCTH 4YCJIIOBCKA

1.2 BeniecTBa 1 XumMuyeckuepeakimu 15 1 bubmorexa [TOK
’ Hl peaKtt https://m.edsoo.ru/7f41837¢
Wroronopazneny 20
Pasznen 2.BaxHeiiune npeacTaBUuTe M HEOPraHU4eCKUX BellecTB
Bbu6nmuoreka [IOK
2.1 B .K L 0 6
O3AYX. RHCIOPOLL. LIOHATHE b OKChiax https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B 1 8 1
OAOPOALLIOHATHE O KHCIOTaX H cOLAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bona. P Nl 0 5 1 1
ona. PactBopsl. [TonsaTne 06 ocHOBaHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIEKIIACCHIHEOPTAHUYECKUX COETUHE 1 1 1 bubnnorexka HOK
’ HU https://m.edsoo.ru/7f41837¢

Wroronopazneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuognueckasi cucrema xumnueckux 3jeMeHToB . U. MenneneeBa. CTpoeHHeaTOMOB.
XumuyeckasicBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINHU

3.1 [Tepuonnueckuii 3akon u [lepuoanueckas 7 bu6mmoreka [IOK




cucTeMa XUMHUYECKUX AieMeHToB [[. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHreaToma
39 Xumuueckas cBsizb. OKMCIUTEIHLHO- 3 1 bubmuorexa [JOK
BOCCTaHOBHUTEJIBHBIE PEAKIUU https://m.edsoo.ru/7f41837¢
Hrororopasery 15 Eggg;;fg;gg%mmc
PezepBHOEeBpems 3 bubmorexa HOK
https://m.edsoo.ru/7t41837¢
OBUIEE KOJIMYECTBO YACOB I10 63 4 5
[TPOI'PAMME
9 KJIACC
N KosaunyecTBouyacon DJIeKTPOHHbIE
; (undpoBbie)
n/ HaumenoBaHuepa3sjesnioB u reMnporpaMmmbl ~ Becer ~ KonTposabHbiepaGor = IIpakTHueckuepador
0 o o o o0pa3oBaTe/ibHbBIEpPeCypc
bl
Pa3nen 1.BemiecTBO U XUMHYECKHE PeaKIIUA
L1 [ToBTOpEHME U yriayOieHne 3HaHUH OCHOBHBIX 5 1 bubnmoreka [JOK
pa3aenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKIL 4 bubmmoreka [JOK
ui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIUALIHS. 2 1 1 bubnnoreka HOK
XHUMHYECKUE PEAKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Nroronopazneny 17
Pa3zgen 2.HeMeTaJJILI M X COeIUHEHUS
)1 OO61as xapakTepuCTHKa XUMUYECKUX 4 1 bubnmoreka [JOK
sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636




OO01mas XxapakTepruCTUKa XUMUIECKIX
2.2 snemMeHToB VIA-rpymomel. Cepa u 6 buGnnorexa LIOK
) .. pymHsL. &P https://m.edsoo.ru/7f41a636
e€coeqMHEHNS
OO01mas XxapaKTepruCcTUKa XUMUIECKIX
2.3 aneMeHTOB VA-rpymmsl. A30T, pochop u ux 7 bubmmorexa HOK
) Py ’ ’ p https://m.edsoo.ru/7f41a636
COEINHEHNS
OO6mrast XxapakTepruCTUKa XUMHYECKHUX
2.4 sneMeHTOB [VA-rpymnel. Yriepon u KpeMHUI 8 bubmmorexa IOK
) PYITHIBL POA M KP https:/m.edsoo.ru/7f41a636
U UX COEIUHEHUS
Uroronopazneny 25
Pasznen 3.MeTa/JIbI 1 UX COeANHEHHS
. bu6mmoreka [IOK
3.1 ObmpecBoiicTBameTan 0B 4 https:/m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
32 Baxkueiinine MeTaibl U UX COeIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Uroronopazneny 20
Pa3znen 4.Xumus u okpyxamomas cpeaa
4.1 BemiecTBa 1 MaTepHabl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpEMS 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME










HOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
Ne KosaunyecTBouacoB
aTan3yd @ JJIeKTPOHHBIeNN(pPOBLIEOOpPa30BAT
n  Temaypoka Bce  Konrpoabnsie = IlpakTnueckme A y P p P
eHusl eJibHbIepecypchl
/ ro padoThbI padoThI
n
| [Ipenmer xumuu. Ponp XuMuu B KU3HU | 01.09.202 bu6mmoreka [IOK
yenoBeka. Tena u BeniecTBa 3 o https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 ITousaTue o MeTOMaxX MMO3HAHUS B XUMUU 1 27.09.202 hitps://m.cdsoo.rw/f0d227c
[Tpaktuueckas padota Ne 1 «IIpaBuia
paboThl B 1a00paTOpun U IPUEMBI bubnmoreka [JOK
3 1 08.09.202
oOparieHus ¢ J1abopaTopHBIM 3 https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM
4 .C 0
4 HCTHIC BEIIECTBA 1/1 cMecu. CrocoObl 1 14.09.202 bubmuorexa [JOK
pa3zeneHus cMecen 3 https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2 Eub 10K
noIMoTeKa
P i 1 21.09.202
5 «Pa3nenenue CMeceHV (Ha mpumepe 09.20 hitps:/m.cdsoo.ru/f0d28¢8
OYUCTKHU TTOBAPCHHOM COJIH )» 3
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 §2.09.202 hitps://m.cdsoo.r/f0d2a6e
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmoreka [IOK




(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB 28.09.202 https://m.edsoo.ru/ff0d2be8
3
bu6mmoreka [IOK
IT 29.09.202
8 POCTBIE U CIIOKHBIEBELIECTBA 39 09.20 hitps://m.cdsoo.ru/fl0d2a6e
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOCYUEHHE ;)5.10.202 hitps://m.cdsoo.rw/fROA2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuyeckas popmyia. bubnmoreka [JOK
10 06.10.202
BaneHTHOCThaTOMOBXMMHUYECKUXAJIEME 3 https://m.edsoo.ru/ff0d2eae
HTOB
OtHocuHTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
11 12.10.202
OtHocuTeNnbHAas MOJIEKYJIIPHAs Macca 3 https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 107151 XUMHYECKOTO 13.10.202 bubmuorexa [JOK
3JIEMEHTA B COCAUHEHUU 3 https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemecTBa. Mob. 19.10.202 bubmunotexa [JOK
MomnsipHas macca 3 https://m.edsoo.ru/ff0d5230
14 OU3NIECKUEe U XUMUYECKHUE SIBICHUS. 20.10.200 bubmuorexa [JOK
XuMHueckas peakuus 3 https://m.edsoo.ru/ff0d37fa
15 [Ipusnaku u YCJ'IOBI/ISIV MIPOTEKAHNUS 26.10.202 bubnmoreka [JOK
XAMUYECKHAX PEaKINH 3 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bubnmoreka [JOK




XUMHYECKUE yPABHEHUS 27.10.202 = https://m.edsoo.ru/ff0d3b88
3
BruIunciieHIsa KOIU4YeCTBa, MACChl
17 BEIIECTBA [10 YPABHEHUAM XUMHYECKUX bubmorexa HOK
N o P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukammsi XuMruuecKux peakiiii
18 (coemuHeHHUs, pa3IOKEHUS bubmorexa HOK
a P ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O000IIeHNE U bubmorexa [IOK
H FHCT Ijl https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3alMI3HaHUI
20 Konrponsnas padora Nel mo teme bubmmoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKITANY https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB
21 BO3 nya Kuciaopox — siemeHnT u bubmorexa HOK
Ayxa. poaL https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
dusndeckne ¥ XUMUUECKIE CBOMCTBA
22 KHCJIOpo/ia (PeaKIuu OKUCICHUS bubmorexa HOK
pOAa (peaKit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTueobokcugax
Crioco0BI ITOJYYEHHS KHCI0POoaa B
23 sabopaTopuu Zlqn OMI)II]_IJ'IerHOHCTI/I bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenunexuciopoaa
TennoBoit 3¢ ekt xumMudeckoit
24 peaKIuu, IOHATHE O Bbu6nmuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
)5 TormmmBo (He(Th, YToJib U METaH). bubmmoreka [IOK

3arpsi3HEHHE BO3/IyXa, CIIOCOOBI €ro

https://m.edsoo.ru/ff0d4c4a




IIPEIOTBPALLEHUS

[TpakTrueckas padota Ne 3 o Teme

bu6mmoreka [IOK

2 I1
6 «CIoyreHac 1 co?np R e https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Bomopon — anemeHT u nmpocToe Bbubnmuoreka [IOK
BenecTBO. Haxoxaenue B npupoie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nuecKkue U XUMUYECCKHE CBOMCTBA Bbu6nmuoreka [IOK
Bosopoa. [IlpumenenrneBogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmuoreka [IOK
29 I1
OIUITHE O KHCJOTax 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTydeHus BOAOPOia B bubnnoreka HOK
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITonyuenue u coOnpanue Bogopoaa bubmorexa LOK
i . P FOPOa, https://m.edsoo.ru/ff0d4£42
M3y4YEHUE €ro CBOMCTBY
1 Mounsipablii 00BEM ra3oB. 3aKoH bubnmoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienns o00béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa LIOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienus 00bEMOB Ta30B 110
34 aBHEHMIO PEaKIIMHU Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHUI Ta30B
35 dOu3nvecKue 1 XUMUYECKUE CBOMCTBA bubmunotexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonstue 00 bubmuorexa [JOK
AHAUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HacbieHHbie bubnmoreka [JOK




U HEHACBIIICHHBIEC pacTBOPLI. MaccoBas
JI0J1s1 BELIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C

bu6mmoreka [IOK

38
ONpeAeIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBAY
39 Kontponbras padora No2 mo teme bubnnorexka HOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, Bbubnmuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHUECKHE CBOMCTBA
41 KncnyhoHHx OCHOBHBIX ¥ aM()OTEPHBIX bubmmorexa LHOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
OcHoBaHHS: COCTaB, Kiaccuukams, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyyeHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarms, Bbu6nmuoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyeHnue u XMMUYECKUE CBOMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCO((SBI: nz([t)n )CHI/ISI XHMHquKHe buommorexa LHOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33]a4 I10 TEME bubnmoreka [JOK

«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b7c




43 ['eneTnueckas cBsI3b MEXKIYy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
Bbu6nmuoreka [IOK
49 O0001Ienne U cucTEMAaTH3allUI3HAHUI
m 1 https://m.edsoo.ru/00ad9cb2
Konrponsnast padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTAHUUECKUX buGnnorexa LIOK
on P https://m.edsoo.ru/00ad9¢ela
COeIMHEHHI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XUMHUYECKHUX 31eMeHTOB. [IoHsTHE O bubmmorexa IOK
' https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepnomnueckas cucTeMa XUMUYECKUX bubmorexa LOK
p https://m.edsoo.ru/00ada52¢
anemeHToB /I. 1. Menaeneesa
53 Ilepuonpl, rpymmoel, IOT Bl bubmorexa LOK
p » TPYIIIBL, oy https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTpOHHBIX 000JI0UeK
N bubmuorexa [JOK
55 aTOMOB 2J1eMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneera
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKECHHIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BuTHUs Hayku U npaktuku. J. W. bubnuoreka [JOK

MenpneneeB — y4E€HBIM, NIEJArOT U
rpak1aHUuH

https://m.edsoo.ru/00ada96e




58 DNEeKTPOOTPULIATEIIBHOCTHATOMOBXUMHU ) bubmmoreka [JOK
YECKUXAJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmuoreka [IOK
>9 VIOHHAXMMHYCCKAACBA3E ! https://m.edsogru/OOadac34
60 KoBaneHTHasmoaspHassX MUY ECKASICBS ) bubnuoreka [JOK
3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHasHENOMApHASIXUMUYECKASIC 1 bubnnorexka HOK
BSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenbokucenus ! https://m.edsocl)l.ru/OOadae28
63 OKHCIUTETBHO- | Bbu6nmuoreka [IOK
BOCCTaHOBHUTEIbHBIEPEAKIUN https://m.edsoo.ru/00adb076
Bbu6nmuoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 hitps://m.c dso<I)_.[ru 100adb076
65 Konrponsnas padora Ne4 o reme 1 bubmmoreka [JOK
«CtpoeHue atToma. XUMHUYECKAsSICBSI3b) https://m.edsoo.ru/00adb486
66 PezepBHblil ypok. O6o011eHne 1 | bubnuoreka [JOK
cHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O600611eHIE U 1 bubnnorexka HOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O6o011eHne 1 | bubmmoreka [IOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KosmnuecrBouyacos
Jarauzy JJIeKTPOHHBbIeNU(POBHIEOOPA30OB
n  Temaypoka Be KoHnTpoabHbI IpakTnyeckn
YeHus! areJibHbIepecypchl
/ ero  epaGoThbl epadoThbI
n
[lepronnueckuit 3akoH. [leproanueckas BuG 110K
nonuoTeka
cucTeMa XMMHYecKux 3iaeMeHToB JI. U. 1 httos://m.ed 100adb59
ps://m.edsoo.ru/00a e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWICTB BuG 110K
n nonuoTeka
XUMHUYECKHX AJIEMEHTOB MEPBBIX TPEX 1 httos://mLed 100adb6b6
ps://m.edsoo.ru/00a
NIEPHOJIOB
Knaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
Buibl XUMHUYECKOW CBS3U U THUIIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
«IloBTOpenue u yriay0OiaeHne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMHUeCKUX peakluii mo 1 bubnmoreka [JOK
Ppa3AYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN BuG 110K
nonnoTeka
peakuuu. [loHsTre 0 TOMOT€HHBIX U 1 httos://med 100adbed
ps://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XNMHYECKOM PAaBHOBECHH. BuG 110K
nonuorTeka
®DaKTOophl, BAUSAIONINE HA CKOPOCTh 1
pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLMM U MOJIOKEHUE




XUMHYCCKOI'0 paBHOBCCHUS

OKHCIUTEIBHO- bubnuotexa [JOK
9
BOCCTaHOBUTEJIbHBIEPEAKIINU https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTHYECKON JTUCCOLMALIIH. bubnmoreka [JOK
10
CuitbHBIC U C1a0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HonnrsleypaBHEHUSIpEAKITNHA bubmorexa [IOK
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MIPEACTABICHUN 00 bubmorexa [IOK
. e https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JTUCCOIHAITIHT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIIEHNAN 00 DIIEKTPOIIUTUUECKON bubmorexa LIOK
pea p https://m.edsoo.ru/00add8b2
JMCCOLUAIInA
14 ITonsaTue o ruapoIn3econei bubmorera [TOK
p https://m.edsoo.ru/00add9d4
Bbu6nmuoreka [IOK
15 O0001Ienre U cucTeEMaTH3allAsI3HAHHH
HHICHHE 1 CHCTEMATHS IS HARIH https://m.edsoo.ru/00addd12
[Ipaxruueckas padora Ne 1. «Perenue bubmmoreka [IOK
16
JKCIIEPUMEHTAIIBHBIX 3129 https://m.edsoo.ru/00addbfa
KoHnTtposbnas padora Ne2 mo teme
17 «IIIEKTPOIUTHUECKAS] TUCCOLIUAIIHAS bubmorexa HOK
p A HHATI. https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKLIUH B pACTBOPaX»
OO0m1as XxapakTepuCTHUKa TaJOTeHOB. bubnmoreka [JOK
18 .
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopona. ConsHast KMCJIOTa,
19 nggqecfng cgoﬁCTBa HOJIydeHHUE bubmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MpUMEHEHUE
20 = IIpaxTtuueckas padota Ne 2 o reme bubmmoreka [JOK




«IomydeHnue COITHON KUCIOTHI, U3Y4CHUE
e€ CBOWCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YpPaBHCHHUAM XUMHNYCCKUX

21 €aKIUi, €CJIU OJUH U3 PCarcHTOB JaH B bubmmorexa OK
p ’ P https://m.edsoo.ru/00ade488
U30BITKE

” OO0mras xapakTepucTuka 3J1IeMeHTOB VIA- bubnnorexka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.

23 Haxo;TKp €HUE Cepbl H(l)e:é coe I/IHeI})II/Iﬁ B bubmmorexa HOK

! P UH https://m.edsoo.ru/00ade64a
npupoie. XMMHYECKHECBONCTBACEPhI

24 CepoBoaopoji, cTpoeHHe, (U3HIECKUe U bubnmoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,

25 ¢u3nUecKrne 1 XUMUYECKHE CBOWCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE peaKliH, JIekKallle B OCHOBE
MIPOMBIIIIEHHOTO CII0C00a MOJIy4YeHUs
26 CEpPHOU KUCIIOTHI bubmmorexa [TOK

P ' . https://m.edsoo.ru/00adec8a
XuMHuuecKkoe3arpsi3HeHUEOKpy-Katoiencpe
JILICOETMHEHUSIMUCEPDI

7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmuorexa [JOK
NPOJIYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa 3JIEMEHTOB V A-

)8 rpymmsl. A30T, paclipOCTPaHEHHE B bubnmoreka [JOK
npupoje, GU3NIeCKue 1 XUMHUIECCKUE https://m.edsoo.ru/00adeeab
CBOMCTBA

79 AMMHaK, ero Gpu3n4YecKue 1 XUMHYECKUEe bubmmoreka [JOK

CBONCTBA, ITOJIy4EHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004




[Ipaktuueckas padora Ne 3 o reme

30 «lTonyueHne aMMuaka, U3y4eHHUE €ro bubmorexa [IOK
N e > YA https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCioTa, €€ hru3ndecKue u bubnnorexka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

39 T — bu6mmoreka [IOK
yA00P ' . https://m.edsoo.ru/00adf518
XuUMHUECcKOe3arpsI3HEHUEOKpYKatoencpe
JBICOETMHECHUSIMHUA30Ta
docdhop. Oxenn bocdopa (V) u

33 (1)00(%)0 pHaH Kncn(i)Ta (b(bPII)SPI(‘Ie)CKI/Ie u bubmorexa HOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOTYICHHE
Hcnonp3oBanue pocdaroB B kauecTBe
34 MUHEpaJIbHBIX YI0OpECHUI bubmorexa [TOK
p yA00p o https://m.edsoo.ru/00adfc20
3arpsi3HEHUETTPUPOIHOMCpeabidochaTamu

35 VYriepon, pacnpocTpaHEHUE B IPUPO/IE, bubmmoreka [JOK
bu3NYecKue U XUMUYECKUE CBOMCTBRA https://m.edsoo.ru/00adfd9¢
Oxkcupsl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE bubnuorexa [JOK
pOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIEpoa https://m.edsoo.ru/00adfebe
(Iv)

37 VYronpHas KUCIIOTa U €€ COTN bubmorexa HOK

https://m.edsoo.ru/00ae006¢c
[Ipaxtuueckas padora Ne 4 o reme
38 "IlonyyeHue yriaekucioro rasa bubmmorexa [OK
ya yr ) " https://m.edsoo.ru/00ae027¢
KauecTBenHnas peakmusi Ha KapOOHAT-HOH
39 [TepBoHa"aTbHBIC TOHATHS 00 bubnuorexa [JOK




OpraHUYECKUX BEIECTBAX KAK O
COEIMHEHUSIX yTiepoaa

https://m.edsoo.ru/00ae054¢e

40 Kpemunii u erocoequHeHust buGnnorexa LIOK
P https://m.edsoo.ru/00ac080a
[Ipaxrtuueckas pabora Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«Bakuenme HeMeTaJUIbI U UX https://m.edsoo.ru/00ac0bf2
COCIMHEHUS
KontponsHas padora Ne3 o reme

N bu6mmoreka [IOK
42 «Bakuenme HeMeTaJUIbI U UX
https://m.edsoo.ru/00ac0e18
COETUHECHHUS
OO0mas XxapaKTepUCTUKA XUMHUIECKUX

43 3JIEMEHTOB — METaJUIOB. MeTainueckas bubnnoreka HOK
CBSI3b U METAIIINYECKask KPUCTAIIMYECKAs https://m.edsoo.ru/00ael103e
pemérka. PU3nYECKUECBONCTBAMETAIIIIOB
XHMHUUYeCKre CBOMCTBA METAJIIOB.

44 DIIEKTPOXUMHUYECKUN PSI HAPSKEHUN bubmorexa LOK

p p p https://m.edsoo.ru/00ael 156
METAJJIOB
OO6mue crnocoObI MOTYyYEHUS METAJIIOB.

45 CmuiaBbl. Beramncienus no ypaBHEHUAM bubnmoreka [JOK
XUMHYECKUX PEAKIUA, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

46 ITousTHEe 0 KOPPO3HUUMETAIIIOB bubmorexa [IOK

pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 €IIOYHBICMETAIIIBI
m https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK

48 Oxcuapl ¥ TMIPOKCH]IBI HATPUSI U Kallus

https://m.edsoo.ru/00ae14b2




49 [llenouHo3eMenbHBIC METAITBI — KAJTbIUN 1 bubmuorexa [JOK
Maraum https://m.edsoo.ru/00ael 58
50 Baxneinimecoe tTMHEHUSKAIBITUS buGnnorexa LIOK
A 1 https://m.edsoo.ru/00ael 5¢8
51 O00011IeHNE U cCUCTEMATU3 A3 HAHUHA
bu6mmoreka [IOK
52 JKécTkocTh BOABI M CIIOCOOBI €€ YCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[IpakTruueckas padota Ne 6 o Teme
53 "XEcTKOCTDL BOABI M METOMELI €6 bubmmorexa IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUs
bu6mmoreka [IOK
54 AroMuHAH
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCH/IA U bubnnoreka HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
Bubnuoreka IIOK
56 Kenezo H
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI 1 conn kene3a (1) n Bbu6nmuoreka [IOK
xkenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O00011IeHNE U cCUCTEMATU3AASI3HAHUHA
[Ipaktruueckas padota Ne 7. Pemenne
59 JKCHEPUMEHTAIBHBIX 3a4a4 II0 TEME bubmorexa LOK
P . https://m.edsoo.ru/00ae3de8
«Baxxnennme MeTayIbl U UX COSTUHEHUS
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OIMH U3 PEarcHTOB JaH B
60 5136I>ITKC WJIHA COJIE }KI/ITI:'I HUMECH bubmorexa LOK
p . p ) https://m.edsoo.ru/00ael750
BrruncieHusMaccoBoO 10IUBBIXOTAMPOAYK
Tapeakiu
61 O0001eHre U cCUCTEMaTU3AMI3HAHUI




KonTtponsHas padora Ne4 o reme

62 1
«BaxxHeie MeTaljibl 1 UX COCAUHCHUS
63 BemecrtBa 1 maTepualsl B IOBCEAHEBHOM | bubnnorexka HOK
JKU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE3arpsI3HEHUEOKPYKAOIIEHCPe 1 bubnmoreka [JOK
bl https://m.edsoo.ru/00ae4270
65 Ponp xumum B pelieHMH 3KOJIOTMYECKUX | bubmumoreka [IOK
npo0emM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHue 1 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6006111eH1E 1 1 bubnmoreka [JOK
CHUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O6001eHue 1 | bubmmoreka [JOK
CHUCTEMAaTH3alMs 3HAHU T https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






