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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYarOIMXCA CpPEACTBaMHU Y4YEOHOIo IIpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
U Ka4yeCTBEHHbIE XapPaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYyI0 II0CIEJ0BATEIbHOCTh
U3YyUYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUEe XUMUH CIYKUT OCHOBOU [T (POPMUPOBAHHS MUPOBO33PEHHS 00YYAIOLIETOCS, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pelieHus TI00albHBIX IPOOJIEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodecCHOHATBLHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUN
€CTECTBEHHO-

ay4YHOH IpaMOTHOCTH 00YyYaroIuXxcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHMH 00ECIEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOro mpeaMeTa, KOTOPBIH SIBISIETCS TEJarorMueckd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepxaHusl MpOorpaMMbl MO XMMHH c(OpMHUpOBaHAa Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepiaHue CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OIHOTO YPOBHS K JApPYroMmy,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KAPTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
OPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «Pu3nKa. 7 KJ1accey.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YUYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBAaHMM W pPa3BUTUM [I03HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTeMaTH4ecKoe NpuoOIIeHrne o0ydarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUA M CaMOINO3HAHMS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPY’KAIOLIEr0 MHpa, UCIOJNb3Yysl 3HAHUA U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU JUIS BBIPAOOTKU SKOJIOTMYECKH IIeIeCOO0Pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BUTHE MOTUBALMU K 00YyUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IJI1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).

COIEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEME Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BemlecTBa U cMecu. CriocoObl pasielieHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XHMUYECKUX DJIEMEHTOB.
[IpocThie u cioXHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUECHHE.

Xumudeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJICMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
Yyucia CTPYKTYPHBIX €AUHUI] BeriecTBa. Pacy€Tsl o ¢hopmyiiaM XUMUYECKUX COCTUHEHUM.

Ouznyeckue W XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukamnus XuMUYecKuX peakiuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJ0#, mpaBuwiamMu paboThl B JabopaTtopuu U mpuéMaMu
oOpartieHus ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYEHHE U ONMUCAHUE (PUINYECKUX CBOICTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBICHUM, HaOII0IeH e
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiuil (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHAOM Oapusi, paznoxkenue ruapokcuaa menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM conu menu (II), msydenme cmocoOoB
paszieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON CONMM, HAONIOJCHHE U ONHCAHUE
pe3yIbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MacChl, CO3/1aHUE
MoJIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3agyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nuecKkue U XMMHUUECKHUEe CBOWCTBA (peaKiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOJTydYeHHS KHCIOpoja B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaAIUs
KHCIIOPO/JIa.

TermoBoit A(}PekT XUMHUYECKONW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonmopon — »snemeHT M mpocroe BemiecTBO. HaxoxkneHue Bojgopoja B MPUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrBoputrens. PactBopbl. Hacelmennsie u
HEHACBILLICHHBIE PAacTBOpPbL. PacTBOPUMOCTh BemIECTB B Bojae. MaccoBas [10Js BEIIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranudecknx coeauneHnid. Oxcunwl. Kiaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaos.

OcHoBanmsi. Knaccudukaius oOcCHOBaHMA: MIENOYM W HEPACTBOPUMBIC OCHOBAHWUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousndeckiue U XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [losmyyenue Kucior.

Comu. Homenknatypa coseil. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/IeNICHUE CONEpKaHMsI KHCIOPOoJa B BO3/yXe, MOJydeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, MOJy4YeHUE, COOMpaHHUe, pacliO3HABaHUE U
W3yueHue CBOMCTB Boaopojaa (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHuE OCOOCHHOCTEH PAacCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/IEHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAacTBOpAaxX KHUCIOT W IIEI0Yel, U3ydeHue
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpaIu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIH, PEIIEHHE SKCIEPUMEHTANIbHBIX 3a7a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNKN XUMHUYECKUX dleMeHTOB. [loHATHEe o rpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIBI, TaJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonHnas u anuHHomepuonHas ¢opMmbl [leprnonndeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX snep. M3otomsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI



. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpaKIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenmn.

u3y4YeHue OOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpPamMHu KUCIOT M IIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3yioKeHUs, COETUHEHHS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3€H MpHU U3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 HCIIOJIb30BAaHME Kak OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCS] CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSTHS: HAy4HBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  Kilaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3aps]l, BELIECTBO, TeJI0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KaJlbLUs M HUX COEAUHEHUIl B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKH U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3lUYHbIM MpHU3HaKaM (TI0 YUCIY U COCTaBy
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 yYacTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu XuMmMuueckoil peaxiuu. [loHarue o6 oOpaTMMbBIX U HEOOpATHMBIX
XUMUYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o



karanuse. llomarme o XxumuueckoM paBHOBecHH. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pEeaKIMU U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OamaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKuMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAAMHU XHMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoilcTBa KHCJIOT, OCHOBAaHUM U COJEH B CBETE
IpeJCTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakIud Ha HMOHBI
[TonsiTe 0 rupoONIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEILIECTB —
METaJUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpus),
UCCJIEJOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM PEAKUUU OT BO3ICHCTBHS DPAa3IMUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIPOBOJIHOCTU PACTBOPOB BEILIECTB, IMpOLECcCa AUCCOLMALUN
KHUCJIOT, ILIEJIoYe U cojeil (BO3MOYKHO HCIIONb30BAaHUE BHJIEO MAaTEpUasIOB), IMPOBEAECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs PeaKUil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIAEJICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (ropeHue, peakiuu pa3jIokKEeHUs, COCIUHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IOMOIIbIO KAayeCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX COeUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (pU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJyueHHeE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOJa HAa OPTaHMU3M 4YeJIoBeKa. Baxxnenue Xmopuasl
U UX HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue M (u3nyecKHe CBOWCTBA NMPOCTBIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOICTBa
ceprl. CepoBomopoj, cTpoeHue, ¢GU3MYecKue M XUMHUUYECKHe CBoWcTBa. OKCHABI CEphbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE MU XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCTaBUTENs Kilacca KUCIOT M crneuududeckue). XHUMHUYECKHE peakiHH,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyydeHus cepHoi KucinoTel. IIpumenenue
cepHolt kucioTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxaenue
ceppl U €€ CcoelMHEHUH B TMpupoAe. XHUMHUECKOe 3arpsA3HEHHE OKpYKalollehd cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmiass xapakrepucThka 31eMEeHTOB VA-rpymnnbl. OCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qusmdeckue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3zora B npupoje. AMMUaK, ero (u3n4eckue 1 XMMUYeCcKHe
CBOWCTBA, MoylyueHue u npumeneHue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYEHHE,



bu3MYecKue W XMMHYECKHE CBOHCTBa (00mue Kak TIPEACTaBUTENS Kiacca KHUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH CpPeIbl COSAMHCHUSIMHA a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, aloTponHble MOAUDUKALNU
docdopa, puznueckue u xumuieckue cpoiictBa. Oxcuna dochopa (V) u dochopnas Kuciorta,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrtepucthka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, alUIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcuapl yriuepona, ux (U3UYecKue U XMMUYECKHE CBOWMCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTnYecKue mpobieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO MOTEIUICHHUS KJIMMaTra, MapHUKOBBINM 3QQeKT. YToibHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHune. KadecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHAaTOB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBAX KaK O COSAMHEHMSIX yriepoja
(MeraH, JTaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kuciota). [Ipuponnsie
UCTOYHUKH YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTH), MPOAYKTH HX TNepepabOTKh
(OeH3uH), uX poJib B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMONOrHMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeIOBeKa. MarepuallbHOE EIUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemHus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn.

U3yueHne o0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPHUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
UCIMOJIb30BaHUE BHJEOMATEpHAliOB), O3HAKOMIIEHHE C 00paslamH XJIOPUAOB (raJOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMporecca OOyriauWBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBiIeHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOM peakiy Ha Cyiab(paT-uOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEHNUH,
MoJlyyeHue, coOupaHue, pacro3HaBaHHME M H3Y4YeHHE CBOICTB aMMMaka, IpPOBEJIEHUE
Ka4eCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocdar-uOH M H3ydYeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTBI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yUEHHE MOJeNeld KpUCTANIMYECKUX pEHETOK aMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOras3a, NojJy4deHue, CoOupaHue, paclo3HaBaHue
U M3y4YCHHE CBOWCTB YIJIEKUCIIOTO ra3a, NMpPOBEJeHHE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl U H3Y4YEHHE MPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOIyKIHUel



CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ady Mo TeMe «BaxkHenmne
HEMETAJIBI U UX COEIUHEHHUS.

MeTaJiibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalnyeckas CBsI3b M METaJNIMYECKas KpUCTalIndecKas
peméTka. DIEKTPOXUMHUYECKUN Pl HanpsokeHUN MeTauioB. DU3MYECKHe U XUMHUYECKHUE
cBoiictBa MetayyioB. OOiue crnocoObl moixydeHusi MeTaioB. [loHATHE O KOPPO3UK METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CiiaBsl (CTalb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY W MIPOMBIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil CUCTEME XMMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEHUE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHui M KajdplUWW: moJokeHue B Ilepuogmdeckon
cucreMe xumudeckux sneMeHToB JI. M. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXKIEHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. Baxuneinmmue coeanHeHUs
KaJbLHs (OKCHUJI, THAPOKCHU, COJH). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme Xxumuueckux syemeHTo [ U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuoanueckoir cucremMe xumuyeckux osnemenroB /[l .
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJIE€HHE B npupoae. Ousznyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokcuasl u conu skenesa (II) m xenmesa (III), mx cocras, cBoiicTBa u
MOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMM METajlIoB M CIIaBOB, UX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHHE PE3yNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJIOH (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIIEIOBAHUE CBOWCTB JKECTKOM BOJBI, MpOIlECCa TOPEHUs JKele3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, NWHKA, *kene3a (II) u xenesza
(IIT), memgu (II), HaGmroieHNEe U OMMCAaHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpus,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMus M OKpyKaLias cpeaa

BemectBa n Marepuansl B TOBCEJHEBHOM KU3HU YelIOBEKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeipl (peenabHas A0MyCTUMasl KOHIEHTpalus
BenlecTs, gainee — [1/IK). Ponp xumuu B penieHuu 3K0JI0THYECKUX MPooIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHue o00pa3ioB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNpPeIMETHBIX CBA3€H MPU M3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBISICTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJIAOINUXCA CUCTECMHBIMU IS OTACJIIBHBIX IPEAMCTOB €CTCCTBCHHO--HAYYHOTI'O LIUKJIA.

OO1Me eCTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJ M3,  CHHTE3,  KIacCHpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  SKCIICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHs, MaTepHaIbl.

®usuka: Marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIaHEThI, 3BE31b1, COHIIE.

buosorus: ¢orocunre3, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEpPAIbHbIC YI0OpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HACKOIIaEMBIE, TOTLUIMBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA ITPOT'PAMMBI 11O XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yNbTaThl OCBOCHMs IPOrpaMMbl OCHOBHOIrO o0miero oOpa3oBaHuUs
JOCTUTAIOTCS B X0J¢ OOy4YeHHs] XUMHUHU B €MHCTBE Y4€OHOH M BOCIUTATENBHOU NEATEILHOCTH B
COOTBETCTBUH C TPAJAUIMOHHBIMUA POCCHHCKMMHU COLIMOKYJIBTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, NPUHATHIMM B OOILIECTBE NpPaBUIAMHU M HOPMAaMHU IIOBEAECHUS U CIIOCOOCTBYIOT
poleccaM caMOIO3HaHUs, CAMOPA3BUTHA U COLMATIU3ALMH 00yUYarOIIUXCsl.

JIMuyHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIlMA M pacIIMpEHHE OMbITa AEATEIbHOCTH Ha €&
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HACJIEINIO, TOHMMAHUS 3HAYCHWS XWMHUYECKOHM HAyKH B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(OpManueil O MepeJoBbIX TOCTHIKEHUSAX M OTKPBITHSIX
MHUPOBOW U OT€YECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa
1 00IIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IpPEJCTAaBICHNUS O COLMAIbHBIX HOpMax W IMpaBUJIaX MEXKIMYHOCTHBIX OTHOLUICHUH B
KOJIJIEKTHBE, KOMMYHUKaTUBHON KOMIIETEHTHOCTH B OO0IIECTBEHHO MIOJIC3HOM,
y4eOHO-HUCCIIeIOBATEIbCKOM, TBOPYECKOW W JPYyrUX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOM JESITEIbHOCTH IPU BHIIOJHEHUH Y4YEOHBIX, IO3HABaTEJIbHBIX 3aj]ad,
BBIMOJIHEHUM XHUMHUYECKUX HKCIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B Mpolecce 3TOoW y4eOHOW JesSTeNTbHOCTH, T'OTOBHOCTH
OILICHUBATh CBOE MOBEIEHNE M TIOCTYIIKA CBOMX TOBAPHUINEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  MpPEJCTaBICHMSs O  BEleCTBE U XMMHUYECKOM  peakuud,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKd M COCTaBJISIOIIAE OCHOBY JIJIS
MOHMMAaHHS CYIIHOCTH HAYYHOH KapTHHBI MUpA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPasBUTHSI MIPUPOJIBI, B3aUMOCBA3AX UEIOBEKA C MPHUPOJHON Cpelod, O poJid XUMHUHM B MO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAIpPaBICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHWH 10 XHWMUH,
HEoOXonuMBbIe it OOBSICHEHUS HAONIOMaeMBIX TPOLECCOB W  SIBJICHWH, IT03HABATEIHHOMH,
WHPOPMAIIMOHHON W YUTATENBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CaMOCTOSITEIIbHON paboTHI ¢
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYMHBIMM TEXHUYECKHMMHU CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JHO03HATEIBHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIHCKON NESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B JAJIbHEHILEM;

4) ¢popMHUPOBaHHS KYJIBTYPHI 3/10POBb

OCO3HAHHE [IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, YCTAaHOBKH
Ha 370pOBBI 00pa3 JKW3HW, OCO3HAHWE TIOCIEACTBUH W HENPHUSATHE BPEIHBIX IPUBBIUEK
(ynorpeOyieHUsI aKOrojisi, HAapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHUS MPaBUI
0€30aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIMTAHMS



MHTEPEC K MPAKTUYECKOMY H3yUeHHUIO0 Mpodeccuil U Tpyaa pa3indHOTO pPoja, yBAKECHHE K
TPYy U pe3ysibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU MO XMMUH, OCO3HAHHBII BHIOOP MHAMBHUAYAIbHON TPACKTOPUU MPOJOJIKEHHSI 00pa3oBaHUs
C y4€TOM JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIENHON MPOodeCCHOHATBHON JESITEILHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMECHHIA,
TOTOBHOCTb aJaNTUPOBATHCA B IPOPECCUOHATIBHON cperie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHONICHHE K MPUPOJe KaK UCTOYHHUKY KH3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMs, MOHMMAaHHE ILIEHHOCTH 3J0pOBOr0 W 0Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 370POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHHs MPaBUil O€30MacHOr0 MOBEJACHUS NpU pabOTEe ¢ BEIIECTBAMH, a TAaKXe B
CUTyalUsX, YIPOKAIOIIKUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydyaeMble MPU U3yUYEHUU XUMUU, JJIs PELIeHUs 3a1ad,
CBSI3AHHBIX C OKpPYKalOWEH MPUPOAHON CpeloW, s TOBBIIIECHHUS YPOBHS 3KOJOTHYECKON
KYJBTYpPbI, OCO3HAaHHUS TJIOOAJIBHOTO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTel MX pelIeHus
MOCPEJICTBOM METOJ0B XUMHHU, HKOJIOTHYECKOTO MBILUICHUSI, YMEHHS PYKOBOJCTBOBAaThCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJILHOMN MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeranmpeaMETHBIX pPe3yJIbTATOB BBIACISAIOT 3HAYUMBIC IS (HOPMUPOBAHHS
MHUPOBO33pEHHUsI OOIlEHAyYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHLMII, THIOTEe3a, (PakT, cucrema,
MPOLIECC, IKCIEPUMEHT U JAPYTroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
peIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHWH M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, M yHHUBEpCaIbHBIC y4eOHBIC JCWCTBHS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHbIC, PETYJIATUBHBIC), KOTOpbIE 00ecrneynBaloT (POPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/ibHBbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue a1eiicTBUA:

YMEHUS MCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS TP OCBOCHUH 3HAHUM: pACKpPbIBATh
CMBICTT XUMUYECKHUX MOHATUHN (BBIACNIATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABINBATh B3aUMOCBSI3b
C APYTUMU TIOHSTUSIMHU), UCIIONH30BATh MOHATUS JJIsi OOBSICHEHUSI OT/AEIBHBIX (PAKTOB U SIBICHHUIA,
BBHIOMPATh OCHOBAHUS W KPHUTEPUU ISl KIACCU(PUKAIMH XUMHYECKUX BEIIECTB U XUMHUYECKHUX
peaxiuii, yCTaHaBIMBaTh MPUYHMHHO-CIEICTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3YyYEHHUs, CTPOUTH
JIOTUYECKHE pacCyXAeHUsl (MHIYKTHBHBIC, ACIyKTHUBHBIC, MO aHAJOTUH), AeNaTh BBIBOJABI U
3aKJIFOYEHUS;

yMEHUE MPUMEHSTh B MPOIECCE TMO3HAHUS TMOHATHUS (TMPEIAMETHBIE M METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICNH, WCIOIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUU MOJICTbHBIC MPEICTaBICHUS — XUMHUYECKHH 3HaK (CHMBOJ JJIEMEHTA),
XUMUYeckass ¢opMyra W ypaBHCHHE XHMHYECKOW peaKkIuu — TpH PEIIeHUH Y4eOHO-
MO3HABATENIbHBIX 3a/1a4, C YYETOM ATUX MOJEIIbHBIX MPEACTABICHUHN BBISBIATh U XapaKTEPU30BaTh
CYIIIECTBEHHBIC TIPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIHi,
BBISIBJISITH OOIIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3U U TPOTHBOPEUHS B M3y4aeMBbIX
MIPOLIECCAX U SIBJICHUSAX.

Ba3oBble uccienoBarebCKkue AeiCTBUA:

YMEHHUE MCTOJIb30BaTh NOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TaKkKe
B Ka4eCcTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3HI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

NpUOOpETEeHUE OMbITa IO IUIAHWPOBAHMIO, OPraHU3allMd U TPOBEICHHUIO YUYECHHUYECKHX
AKCMIEPUMEHTOB, YMEHHE HaOII0IaTh 3a XOJOM TMPOIEcca, CaMOCTOSTENILHO MPOTHO3UPOBATH €ro



pe3yabTar, (GopMynupoBaTh O0OOLICHMS W BBIBOJBI MO pE3yjibTaTaM MPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O POJCIaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO Pa3TUYHBIX BUJIOB U
dopM mpencTaBieHUs, MONyYaeMyl0 U3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-TIOMYJSApHAs JUTEparypa
XUMHUYECKOTO COJIEp)KaHUsI, CIIPaBOYHbIE OCOOus, pecypchl VHTepHeTa), KPUTUYECKH OLICHUBAThH
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(GOPMAIHUIO;

yMEHHE MPUMEHSATH Pa3InyHble METOJAbl U 3alpPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX ISl BBIMIOJHEHHUS Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4
OTpeNeNIEHHOT0 THUMa, NPUOOpEeTeHHe ombiTa B O0JAaCTH HCMOJIB30BaHUS HMH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJAJECHUE KYJIbTYpPOH AKTUBHOI'O MCIIOJIb30BAHMS Pa3IMUHbBIX
MOMCKOBBIX  CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMy MpeAcTaBICHUS
uH(bOpMallMl M WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpaMMamy,
npyrumu GpopmamMu rpaduKe U 1X KOMOUHALIUSMU;

YMEHHE HCIIONIb30BaTh W aHAIM3UPOBAaTh B Ipolecce Y4eOHOM M HCCIEeA0BaTENbCKOM
JESATENIbHOCTH UH(POPMAIIMIO O BIUSHUHU MPOMBIIIIEHHOCTH, CEILCKOTO X035HCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKpYKarolel TPUPOJHON Cpebl.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHUS 337]aBaTh BOIPOCHI (B X0J1€ rajora u (Wjiu) AUCKYCCHH) MO CYIIECTBY 00CyX aaeMoi
TeMBI, ((OPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

YMEHUS IPEICTaBIATh MOJIYYEHHBIE PE3YJIbTATHI I03HABATEIBHON AESATEIBbHOCTH B YCTHBIX U
NUCBbMEHHBIX TEKCTax; JelaTh INPE3CHTALUI0 PE3YyJbTaTOB  BBINOJIHEHUS  XMMHUYECKOIO
JKCIIepUMEHTa (71a00paTOPHOTO OIbITa, JIAOOPATOPHOM pPabOTHl MO HCCICAOBAHUIO CBOMCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHUsI y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABaTENbHOW M
HCCJIEIOBATENILCKOM AESITEbHOCTH MPU PEIICHNH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE yuéTa 00IIUX
MHTEPECOB U COIJIaCOBaHUs MO3ULUN (0OCYXIAEHHS, OOMEH MHEHMSIMHU, «MO3TOBBIE LITYpMBD»,
KOOpJMHAILIMsI COBMECTHBIX JEMCTBHI, ONIPENEICHUE KPUTEPHUEB TI0 OLICHKE KayeCTBa BBIIOJIHEHHON
paboThl U ApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIbHO OIpPEAeNsATh LENH JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBAThH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTh, BHIOMpATh Hanboee
3 PeKTUBHBIE CTTOCOOBI PELIeHUs] YUeOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM JIEHCTBUN MPU BBINOJHEHUU 3aJaHUN C YUETOM
MOJIyYE€HUsI HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLUsAX, OLEHUBATh
COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBJICHHOM I€IM, YMEHHE HCIOJb30BaTh U
AQHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCJIOBUH 3a/laHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO O00S3aTENbHOIO  COAEPIKAHUA,
YCTAHOBJIEHHOTO JIaHHOM  (enepanbHOil  paboueil  mporpamMMmoil, BBIJENSAIOT: OCBOCHHBIE
00yyaromyMuUCs Hay4Hble 3HaHUS, YMEHHUS U CIIOCOOBI IeHCTBH, criennpudeckue 11 IpeaMeTHON
ob0nact «XuMUS», BUIBI JEATEIbHOCTH MO TOJYYEHHIO HOBOTO 3HAHHWS, €ro WHTEpIIpEeTallH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYyAIHSIX.

K xoHmy oOyueHuss B 8 kiacce mpeaMeTHble pe3yJbTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLIUXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHSATHH: aToM, MOJIEKYJa, XUMUYECKHUM

AJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH (OHOPOAHASI U HEOIHOPOAHAS),
BAJICHTHOCTh, OTHOCUTEJbHAsI aTOMHAasl U MOJIEKYJIIpHAs Macca, KOJWYECTBO BELIECTBA,



MOJIb, MOJISIDHAas Macca, MaccoBas J0Js XMMHYECKOTO »3JEMEHTa B COEAMHEHMUU,
MOJISIPHBINA 00BEM, OKCU, KHCIIO0TA, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIIATEIbHOCTD, CTETIEHb
OKHCIICHMsI, XUMHUECKasi peaklus, KiIacCU(PUKaLus peaklHil: peakuud COeAUHEHUs,
PEaKLMU pa3I0KEHUs, PEaKLUU 3aMEILEeHHs, peaKlul OOMEHa, IK30- U SHJOTEPMUYECKHE
peaKIuu, TEIIOBOM YPPEKT peakiuu, AApo aToMa, FIEKTPOHHBIA CIIOW aroma, aTOMHast
opOuTanb, paanyc aroMa, XMMHYECKas CBsI3b, IOJIIpHAs U HENOJSApHAs KOBAJIECHTHAas
CBs3b, MOHHAs CBfA3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MAaccoBas JOJIs BEIECTBA
(IpoLeHTHAsl KOHLIEHTPALMs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IIOHATHM M INPUMEHATH 3TU
IIOHSTHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY Il COCTaBJICHUS ()OPMYJI BEIIECTB U YPaBHEHUI
XUMHUYECKHUX PEAKIIU;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHHSX, CTENEHb
OKHMCIICHHMsI 3JIEMEHTOB B OWHApHBIX COEJUHEHUSAX, NPUHAUIEKHOCTh BEIIECTB K
ONpeNe€éHHOMY KJIacCy COCOUHEHMH 1o ¢GopMmyiaM, BHJI XHUMHUYECKOW CBSI3U
(xoBaJIeHTHasl U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca [lepumonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATH
IIOHMMAHHE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJJIEMEHTOB OT HX
noyoxkeHuss B Ilepuoaudeckoil CcUCTEME, 3aKOHOB COXPAHEHHs MacChl BEILIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;

ONHKCHIBATh W XapakTepu3oBaTh TaOmmuHylo ¢opmy Ilepuommveckoit cuctembl
XUMHUYECKHX DJJIEMEHTOB: pa3iuyaTh MOHATHUS «rJaBHas noArpynna (A-rpynma)» U
«mobouynas noxarpynna (b-rpymnma)», Manbsle U OosiblIME NEPUOABI, COOTHOCHUTH
o003HaueHusl, KOoTopbele HMeroTcsi B Tabnuue «llepuoandeckas cucremMa XHMHYECKHUX
anemeHToB JI. M. MeHneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHHUS aTOMOB
XUMHYECKMX OJJIEMEHTOB (cocTaB W 3apsal sAapa, oOliee 4YHuciIo DSJIEeKTPOHOB U
pacnpeneseHne ux Mo 3JIEKTPOHHBIM CII0SIM);

KJaccu(UIUpOBaTh XUMHUYECKHUE 3JEMEHThl, HEOPraHWYECKHE BEIECTBAa, XUMHUYECKUE
peakuuu (MO 4YMCIy U COCTaBy YYacTBYIOLIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME XMMHMYECKHE CBOMCTBA BELIECTB PpPa3IHMYHBIX
KJIaCCOB,  TOATBEp)KAAasl  OMNMCAHME  TPUMEPAMH  MOJEKYJSAPHBIX  YpPaBHEHHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT KX KadeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHX MTPEBPALLIEHUH B Pa3IMUHbIX yCIOBUSIX;
BBIUHCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHYECKOT0 3JIeMeHTa 1Mo (opMyJie COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XMMUYECKOM peakiuu;

IIPUMEHSATh OCHOBHBIE OIEpPALlUU MBICIUTEIBHON JEATENIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IIeHHEe, CHCTEMaTH3aluio, KiIacCU(UKAINIO, BBISIBJICHHE HPUYUHHO-
-CIEICTBEHHBIX CBSI3€M — AJI1 M3YyYEHUs CBOWCTB BEIIECTB M XMUMHYECKHX pEaKLui,
€CTeCTBEHHO-HAYYHbIE METObI MMO3HAHUS — HAOJI0JIEHHE, U3MEPEHHE, MOJICTUPOBAHHE,
9KCTIIEPUMEHT (peasbHbII U MBICIICHHBIH);

cleoBaTh IpaBWJIaM  IOJIb30BAHUA  XMMHUYECKOM TMocyJod U JabopaTopHBIM
o0opysOBaHHEM, a TaKXKe IpaBuUjaM OOpalleHUs] C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLIHSAMHU MO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHUIO U
coOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOAOPOAAa M KHCIOPOAA), IPHUTOTOBJICHUIO



pPacTBOPOB C ONpPEACIEHHOW MAacCOBOU JIOJIEW pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh U
[IPOBOJUTH XMMHYECKUE DKCIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C HOMOILBIO UHMKATOPOB (JIAKMYC, (heHOIPTATIEHH, METUIOPAHXK U APYTHE).

K xoHmy oOydeHuss B 9 KJiacce NpeaMETHBIC PE3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATUN: XMMHUYECKUN DJIEMEHT, aroM,
MOJIEKYJIa, UOH, KaTUOH, aHHUOH, IPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTb,
AEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKasl PEaKLIMsl, XUMAYECKAasl CBS3b,
TeroBoi 3¢ddexkr peakuuu, MOJb, MOJSAPHBIM 00BEM, PpacTBOp, 3IIEKTPOJIMTHI,
HEBJICKTPOJIUTHI, DJIEKTPOJUTHUYECKAss JAUCCOLMAIMs, pEeaKIUMM HOHHOro OOMeEHa,
KaTaJln3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbBIE pPEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTaHOBJIEHUE, AJUIOTPOMNHUsA, aM(pOTEpHOCTb, XUMHUECKasi CBs3b (KOBaJCHTHas,
MOHHAs, MeTa/NIM4yecKas), KpUcTaJulMyecKas pelérka, KOppo3us METaJlJIOB, CIUIABBI,
CKOPOCTh XUMHUYECKOW peaklny, peAesIbHO JomyctuMas konnenTpanus 1IJIK Bemectsa;
WJUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHMYECKMX IIOHATHH W NPUMEHATH OTH
IIOHATUS IIPU ONMCAHMM BEILECTB U UX IIPEBPAILCHUM;

UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIHMKY IS COCTaBJICHUs (DOPMYJT BEIIECTB U YPAaBHEHU I
XUMHYECKHUX PEAKIUN;

OIPEEIATh BAJCHTHOCTh U CTEIIEHb OKHUCIECHUS XMMUYECKUX DJIEMEHTOB B COCIMHEHUAX
Pa3JIMYHOTO COCTaBa, NMPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUN
no ¢opmynaM, BHJI XUMHYECKOM CBS3M (KOBaJEHTHas, WOHHAs, MeTaJUIMYecKas) B
HEOPraHMYECKUX COETMHEHUX, 3aps]] MOHA 110 XMMUYECKOH (opMyJie, XapakTep cpelibl B
BOJHBIX pAacTBOpPax HEOPraHUYECKUX COCIMHEHUH, TUIl KPHUCTAUIMYECKOM pPEIIETKH
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbica [lepuoanueckoro 3akona /1. . MenneneeBa U 1eMOHCTPUPOBATH €T0
MOHMMAaHUE: OIHUChIBaTh W XapakTepu3oBaTh TabauuHylo ¢opmy Ileprognueckoit
CHCTEMBl XMMUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHITHUS «TJIaBHAs NoArpynmna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpynma)», manele W GoJbIIME NEPHOJbI, COOTHOCHUTH
0003Ha4YeHMs, KOTOpblE MMEIOTCS B IEPUOJUYECKONW Tabiuue, C YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsl sjpa,
o011ee 4KCIO 3JIEKTPOHOB U paclpelielieHne UX MO AJIEKTPOHHBIM CJ0SIM), OOBACHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COEIMHEHUH B Mpesenax
MaJIbIX IEPUOJIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBAaTh XWMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBa, XMMHUYECKHE
peakiuu (MO YMCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 UBMEHEHUIO CTENIeHEH OKUCICHHSI XUMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATE) OOIIUE U CIICU(PHUECKUE XUMUUECKHUE CBOUCTBA MPOCTHIX
U CIIOKHBIX BELIECTB, MOATBEPKAAsl ONUCAHUE NMPUMEPAMHM MOJIEKYJISIPHBIX W MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIN;

COCTABJIATh YPAaBHEHHUs DJIEKTPOJIMTHUECKOW AUCCOLMALMM KUCIOT, IIEJIOYEeH U COJeH,
NOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEakUUi MOHHOTO OOMEHAa, YpaBHEHHs peaklui,
MOATBEPKJAOIINX CYHIECTBOBAHNE N'€HETUYECKON CBSI3M MEXKIY BEHIECTBAMHU PA3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX pEaKIUi IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;



MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3INYHbBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO
JOJIF0 XMMHYECKOTo 3JieMeHTa 1o (opMylie COCIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TpaBuUia TOJNB30BAHUS XUMHYECKOH TMOCYIOW ®  JTaOOpaTopHBIM
o0opysoBaHHMEM, a TakKe NpaBWia OOpAlIEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSAMHU T10 BBITOJHEHHUIO J1a00paTOPHBIX XUMHYECKHX ONBITOB MO MOJYYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJICKHCIIOTO Trasa);

MPOBOAMTH PEAKINH, TMOJTBEPKIAIONINE KAUYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpomMua-, HoauA-, KapOoHart-, Qocdart-,
CWJIMKAT-, CyNb(}at-, THAPOKCUI-HOHBI, KATUOHBI aMMOHHS 1 HOHBI H3YYCHHBIX METAJIIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpPallMd MBICIUTENLHOM JESTENbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000IICHIE, CHCTEMATH3AIIUIO, BBISBICHUE TIPUIMHHO-CIICICTBEHHBIX CBSI3CH
— JUIS W3y4YeHUs CBOMCTB BEIIECTB M XHMHUYECKUX PEAKIIHi, €CTeCTBEHHO-HAYYHbIE
METO/IbI I03HAHUS — HAOJI0IeHIE, U3MEPEHUE, MOJICIMPOBAHKE, YIKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMUYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [{OK
[PAaKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
19 BemiecTBa 1 xumnueckue 15 1 bu6nmnorexa LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [lonsitue 5 bubnmorexa LIOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 bu6nmorexa LIOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnorexka HOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepunoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. U. MenpgeneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn

3.1

[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c



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

XHMHUYECKUX djieMeHToR /1. U.
Menaene-eBa. CtpoeHue aToma

XUMHYECKas CBA3b.

3.2 OKHCIUTETBLHO- 8 bubmorexa LIOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIBbHBIC peaKI_[I/II/I
Hroro no pazneny 15 bubnxorexa LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubnrorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zneu 1. BemecTBo 1 XUMHYECKHE PeaKkIul
[loBTOpEeHue u yriy0OnaeHue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. bu6nmorexa LIOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
o | e e 6
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
23 snowormon Vaspyme, Aor Goobop i | 7 ;  DubmoreallOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24| saemerros Whcepymis Sensponn 5 1 ,  BumorlloK
' 3 PYIHIBL. poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
HWroro no pazneny 25

Pa3gen 3. MeTaJJILI M X COETUHEHU ST



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

bubnunoreka LIOK

3.1 Obmme cBoHCTB MeTAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxkueiime MeTautbl U UX CO€OIUHEHUS 16 bubmorexa [IOK
' 4 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTsa 1 MaTtepualibl B )KU3HUA YEJIOBEKA 3 bubmmorexa [IOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne

KoauuecTBo yacoB

DJIeKTpOHHBIE NU(POBLIE

Tema ypoxa Kourpoabubie TpakTuueckue data oGpa3oBaTenbHbIe

n/n Bcero A3ydeHHst

padoThI PadoThI pecypcbl

1 IIpenmer xumun. Ponb XumMuu B KU3HA 1 Bbubaunoreka [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 TlonsTre 0 MeToAaX MO3HAHHUSA B XUMUHU 1 Bubmorexa 10K

https://m.edsoo.ru/ff0d227e
IIpakTuueckas padora Ne 1 «IIpaBuia paObOTHI B
3 na%opaTopI/m I/Ipl'IpI/IéMLI O6paH.I[)CHI/I$[ c ’ 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d23dc
nmabopaTOpHEIM 000y IOBAHAEM»

4 Yuctoie BemecTBa U cMecH. CrmocoOsl 1 bubaunoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nenenue

5 c;:eceﬁ (Ha npnrl)wepe OUYUCTKU nozllsapeHHoﬁ 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 bubnuoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle 1 CIOKHBIE BEIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bubamorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa BEIECTB.

10 | Xumuueckas popmymna. BaﬂeHTLI-LIIOCTI:. aTOMOB 1 Bubamorexa LIOK

https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX JICMEHTOB

11 OTHocuTeNbHASI aTOMHAs Macca. 1 Bubmmorexa [IOK
OTHocHUTeNbHast MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10719 XMMHYECKOI0 DJIEMEHTA B 1 Bbubnmoreka IJOK
COCIIMHCHUH https://m.edsoo.ru/ff0d350c

13 | Komuuectso BemecTsa. Moib. MonspHas Macca 1 brbmmorexa LIOK

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230

14 ®du3nueckre U XMMUYECKUE SBICHHS. Bubnuorexa I[TOK
XUMHYECKast peaKiust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBUs NPOTEKaHUSI XUMHUYECKUX Bubmmorexa IIOK
peaxmumit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHUsI MacChl BEIIECTB. Bubnuorexa [JOK
XUMHYECKUE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
BrranciaeHnsa koandecTBa, MacChl BEIIECTBA 110 Bubnuorexa I[TOK
17 . .
YPaBHEHUSIM XUMHUYECKUX PEAKIIUit https://m.edsoo.ru/ff0d5708
K .
lp |t o s
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN-3HIUKIIONEUCT. Bubnuorexa [JOK
OG6001IeHIe U CHCTEeMATH3AIINS 3HAHUIH https://m.edsoo.ru/ff0d40c4
20 KontponsHas padora Nel mo teme «Bemecta u Bubmmorexa [IOK
XUMHUYECKHE PEAKIIUI» https://m.edsoo.ru/ff0d4290
B — .C .
21 Kneaopos— ssewett  npocroe setncerio BuGmorexa IIOK
port P H ’ https://m.edsoo.ru/ff0d448e
O30H
2 |
PoZa tpeartt » TOP ' https://m.edsoo.ru/ff0d4614
[MonsiTue 006 okcumax
C §
g | oo oo
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
T . .
20 nommne o repmorammeeron ypamens BuGmonesa LIOK
p p ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUYECKUX PEaKIHIX
o5 TomnmmBo (He(Th, yroib U MEeTaH). 3arpsA3HEHHE Bubmmorexa IIOK
BO3/IyXa, CIIOCOOBI €T0 MPEIO0TBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
I1 6ota Ne 3
26 lonysere n cobpare xneropora Bumiorexa LIOK
Y . P poAa, https://m.edsoo.ru/ff0d4ae2
N3Yy4YCHHUE €T0 CBOUCTB»
27 Bonopoa — 3neMeHT 1 IPOCTOe BELECTBO. Bubnmorexa IIOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28  ®usuyeckue U XUMUUECKHE CBOICTBA Bu6morexa LIOK



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
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Bosopoaa. [Ipumenenne Bogopoaa

https://m.edsoo.ru/ff0d4dd0

29 | IloHATHe 0 KHCIOTaX U COJIAX Bubamorexa LIOK
https://m.edsoo.ru/ff0d50d2
bub. OK

30 | Cnoco6sI moydeHus BOAOPOA B 1a0OPATOPHH hftlpg:jI/:.egijzgo.ru Ff0d4ddO

3L lonyatame n coompanmc sovopons, wyscc brGmorexa LIOK

- P AopoAa, 1Y https://m.edsoo.ru/ff0d4f42
€ro CBOMCTB»
bubaunoreka [JOK
M i1 00BE .3 A
32 OJISIPHBIA 00BEM Ta30B. 3aKOH ABOTaIpO https://m.edsoo.ru/ffod542e
33 tesanosre mosoamony eomacersy mocrss bimorera L1OK
- Y v Bett https://m.edsoo.ru/ff0d55a0
W 00BEMY
B 0B8
M e
pesn . https://m.edsoo.ru/ff0d5708
OTHOIIICHHUH Ta30B
35 du3nueckre 1 XMMUYECKUEe CBOMCTBA BOIbI bubmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 | Cocras ocHoBanuii. [loHATHE 06 HHAMKATOPAX Bubmmorexa LIOK
’ A P https://m.edsoo.ru/ff0d59e2
B .H
37 nevacuutensi pacropi. Macconas Ao bimorera L1OK
B PacTBOPEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PAaCTBOpE
38 ipmrorommeonne paraopos ¢ ompercacor BrGmorexa LIOK
P N o P p Per https://m.edsoo.ru/ff0d5eba
MacCCOBO J0JIeH paCTBOPEHHOTO BEIICCTBAY
39 KonTtponsnas padora Ne2 mo teme «Kuciopoxa. Bubmmorexa IIOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHUbI: cOCTaB, KIacCH(pHUKALus, Bubmmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 [Tosmyuenne U XUMHYECKHE CBOMCTBA Bubmmorexa IIOK
KHCIIOTHBIX, OCHOBHBIX H aM(OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUS: COCTaB, KIACCU(HUKALINS, Bubmmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | TlonmyyeHue U XMMUYECKHME CBOMCTBA OCHOBAHMI Bu6mmotexa [IOK
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Kucnotsl: cocTas, kiaccupukaus, Bbubaunoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 | TlonydyeHue ¥ XUMHYECKHE CBOWCTBA KUCIIOT Brbmmorexa LIOK
y https://m.edsoo.ru/ffOdfee2
46 Comu (cpenHue): HOMEHKIIATypa, CIIOCOOBI Bubmmorexa IIOK
TIOJTyIEHUS, XHMHICCKHE CBONCTRA https://m.edsoo.ru/00ad9474
[Ipaktiueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTANbHBIX 33134 110 TeMe Bubnuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYIECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eneTnueckast cBA3b MEXIy KIaccaMiu Bubnuorexa [JOK
HEOPTaHHYECKUX COCANHECHHI https://m.edsoo.ru/00ad9a50
49 | O6o6mieHNe U CHCTEMAaTH3AIMs 3HAHUIT bubmmorexa LIOK
- t https://m.edsoo.ru/00ad9cb2
Kontponbnas pabora Ne3 o teme "OcHOBHbIC Bubnuorexa [JOK
50 o ;
KJTACCHI HEOPIaHMIECKUX COCTUHCHUIT https://m.edsoo.ru/00ad9ela
1T
1 | o e e
' TPy A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
1T i 1T
52 cnerewa ximccxix saevierron L 1. bitGmnorera LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53  Iepuomm TITBI, TIOTPYIIITBI bubmorexa LIOK
PHORL TPYIHIBL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne aTomoB. CocTaB aTOMHBIX SAEP. Bubmmorexa IIOK
W3ororst https://m.edsoo.ru/00ada342
C 0
55 snevenron Heproursecrot cnerenss . 1 bitGmnorera LIOK
PHOA T https://m.edsoo.ru/00adaébc
MenneneeBa
X
56 cro nonoxeno s Mepromwceroi crcrene BiGnorera LIOK
pHoa ’ https://m.edsoo.ru/00ada824
. MenneneeBa
57 3nauenue [leproandeckoro 3akoHa st Bbutnuorexa I[IOK

pa3BuTus Hayku U npaktuku. Jl. 1. Mennenees

https://m.edsoo.ru/00ada96e
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— y4€HBbIH, IEJAror U rpaXk1aHuH

58 DIEKTPOOTPHUIIATEIIEHOCTh ATOMOB XHMUYECKUX 1 Bubmmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubaunoreka [JOK
59 | Honmas xmrseoxas cuiss ! https://m.edscIJlo.ru/OOadacS4
60 | KopanenrHas monspHas XUMHYECKas CBA3b 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61  KoBaneHTHas HEMONAPHAS XMMHYECKAs CBS3b 1 Bubamorexa LIOK
https://m.edsoo.ru/00adaab9
62  CreneHs OKHCIICHHS 1 brbmorexa LIOK
https://m.edsoo.ru/00adae28
63 | OxucIMTeILHO-BOCCTAHOBUTENLHBIE PEAKIIUM 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
64  Oxwucnurenn u BOCCTAHOBHTEIN 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 KontpomsHas padora Ned mo teme «CtpoeHue 1 Bubmmorexa [IOK
aToMa. XUMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHsblil ypok. O600menue u 1 Bbubnuoreka [JOK
CHUCTEMATHU3ALUS 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHbIil ypok. O0001IEHNE 1 1 bubnuoreka [JOK
CHCTEMATH3AIHs 3HAHUI https://m.edsoo.ru/00ad9cb2
63 PeseprHbIil ypok. O6o0meHue n 1 Bubmmorexa [IOK
CHUCTEMATHU3ALUS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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9 KJIACC

KoauuecTBo yacoB

DJIeKTpOHHBIe HU(POBLIE

Jlj;-)ﬂ Tema ypoxa Beero Kontpoabubie IIpakTHueckne fl[:;:eﬂﬂﬂ o6pa3oBaTelbHbIE
padoThI padoThI pecypcsl
[lepuoauueckuii 3axon. [lepuoanueckas
1 cnfTeMI; XUMHUYECKUX 3H6M2HT§B J. W. Brbmmorexa [IOK
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B UI3MEHEHUH CBOWCTB
2 XI/IMH‘IeCKiX 9JIEMEHTOB TIEPBBIX TPEX Bubmorexa IOK
https://m.edsoo.ru/00adb6b6
MIepPHOJI0B

3 Knaccudukanus u HOMeHKIaTypa bubarorexa [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4ecKo# CBSI3H U THUIIBI bubanoreka [JOK
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo teme

5 «IToBTOpEHUE 1 yriryOiaeHne 3HAaHUH OCHOBHBIX 1
pasnenoB Kypca 8§ Kinaccay

6 Knaccuukamus XUMIYECKUX peakIuii mo bubaroreka [TOK
Pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcbQ
TloHsITHE O CKOPOCTH XUMUUYECKON PEAKITUH.

7 [Tonstue o FOMI())FCHHI)IX u reTepor:HHmL)l( Bubmorexa IOK

https://m.edsoo.ru/00adbe9a
PpeaxImsIx
[ToHsATHE 0 XUMHUYIECKOM PAaBHOBECHH.

8 @DaKTOpBI, BIUAIONINE HA CKOPOCTh Bubnuorexa IIOK
XUMHYECKOM PEakIiy 1 TIOJIOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCITUTENEHO-BOCCTAHOBUTEILHBIC PEAKITUH BrGmorexa LIOK

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

10 Teopus 3IeKTPOINTHYECKON AUCCOIHALIHH. Bu6mmorexa [IOK
CuitbHbIE U ci1a0ble IIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS peaKIuii bubamorexa LIOK

https://m.edsoo.ru/00add448

12 XuMHUYECKUE CBOCTBA KUCIOT U OCHOBAaHUH B Bubmuorexa [TOK

CBCTC Hpe,HCTaBHGHI/Iﬁ 00 BHCKTPOHHTHQCCKOﬁ

https://m.edsoo.ru/00add5d8
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Jucconmuanu

XUMHUYECKHE CBOMCTBA COJICH B CBETE

13 €JICTaBIECHUI 00 DIIEKTPO €CKOM bubmmorexa [IOK
i TaBJICHUN JIEKTPOIUTHYECKON
ped P https://m.edsoo.ru/00add8b2
JIFICCOTIAAITIH
14 ITo eo 0JIH3E COJICH BrGmorexa LIOK
HATHE O THIPOIIN e
P https://m.edsoo.ru/00add9d4
15 O0001ICHHIE ¥ CUCTEMAaTH3AIHS 3HAHHIMA Bubmorexa LIOK
B a https://m.edsoo.ru/00addd12
[MpakTuyeckas padbora Ne 1. «Pemenne bubnunorexa [JOK
16
IKCIIEPUMEHTANIBHBIX 332U https://m.edsoo.ru/00addbfa
K 60Ta Ne2
TPOJIUTUY S A HAITHSL.
FIERTpOTE g Hratt https://m.edsoo.ru/00addecO
XUMHUYCCKUE PEAKIIUU B PACTBOPAX)
18 O01mas xapakTepUCTHKA TaIOTCHOB. Bubmmorexa IIOK
XuMudecknue CBOWCTBA Ha IIPUMEpE XJIopa https://m.edsoo.ru/00addfe2
. Xnopo:gso:(;ﬂ;fsna;aaomCZOTz: Bu6miorexa LIOK
XUMHUYCCKHE CBOWCTRA, MOJIYyUYCHUE,
Y https://m.edsoo.ru/00ade104
MIpUMEHEHUE
YCHU SIHOM KHMCJIOTBI, H3Y4YCHU
,ﬂy . JIOTHL, M3y https://m.edsoo.ru/00ade348
CBOMCTBY
B
| e e e o
Peaiiuit, A P s https://m.edsoo.ru/00ade488
n30BITKE
O0mas xapakTepUCTHKA AIeMeHTOB VIA- Bubmmorexa [IOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
| e o
XOXKICHU bl U WHCHHUH B
A P VH https://m.edsoo.ru/00ade64a
npupoie. XMMUIECKHE CBOUCTBA CEPhI
24 CepoBoiopoJI, CTpocHHE, PH3UUSCKUE U Bubmorexa [IOK
XUMHYECCKHE CBOVWCTBA https://m.edsoo.ru/00ade802
25 Oxcunpl cepbl. CepHast KUCIIOTa, (pu3nueckue u bubamnorexa [[OK
XMMHUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
26 XUMUYECKUE pEaKIINH, JIKAIINE B OCHOBE Bbubnnorexa [IOK

MIPOMBIIIICHHOTO CIT0c00a IOTyYeH s CEpHOU

https://m.edsoo.ru/00adec8a
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KHCJIOTH. XUMHUYECKOE 3arps3HEHIE
OKpY>Karollei cpebl COSAMHEHUSIMU CEPbI

Brruncnenue MaccoBoil 10711 BBIXOAA MIPOLYKTA

Bbubnnorexa [JOK

27
peakImn https://m.edsoo.ru/00adec8a
06 VA-
y | Cm—
PP YA > pactipoctp '© B HIPHPOAE, https://m.eds00.ru/00adeeab
¢du3nYecKkre 1 XUMUYECKUE CBONCTBA
AMMUaK, ero QU3nYecKre U XUMIIECKUE Bubmmorexa IIOK
29 N
CBOICTBA, MOTyYCHUE U TIPUMCHCHHUE https://m.edsoo.ru/00adf004
30 [paktrdeckas padora Ne 3 o Teme Bubmmorexa [IOK
«[ony4eHrne aMMHaKa, U3y4eHHUE ero CBOMCTBY» https://m.edsoo.ru/00adf180
31 A30THast KUCJIOTA, ¢€ (hU3NIECKUC U bubanorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrionp30BaHNE HUTPATOB M COJEi aMMOHHUS B
32 Ka4yecTBE MIUHEPAIHHBIX yIOOpEHUI. Bubmmorexa [IOK
XuMHUIeCKOe 3arpsi3HEHHE OKPYKAIOIIEH CpeIb https://m.edsoo.ru/00adf518
COCAMHEHUSIMH a30Ta
) .0 v
s | St oo (s b
’ ’ https://m.edsoo.ru/00adf68a
MIOJTydeHHe
“ I/ICHZHZS;OBaHHe (I())(%C(};aT(lB ; E:<at1e3CTeBe . BuGuorexa LIOK
MUH BHBIX HUIA. SI3HEHH
pai . yroop P https://m.edso0.ru/00adfc20
PUPOIHOIL cpesl hochaTamu
35 VYriepoJ, pacipoCTpaHEHUE B IPUPOJIE, Bubnuorexa IIOK
¢bu3nUecKre U XUMHIECKIE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKcuIBl yriaepoaa, ux (GU3NuecKue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE Bbubaunorexa [IOK
MIPOOJIEMBI, CBS3aHHBIC C OKCHIOM yTIepoa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHas KMCIOTa U €€ CONU Bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
38 }:[l'II)SKTH:eCI;aH p26OTca j)\r 904 Z;’;i‘;e €CTBCHHA. Bubarorexa IOK
JIydeHHe YriieKucioro raza. Kayecrsennas
Y Y " https://m.edsoo.ru/00ae027¢
peaxius Ha KapOOHAT-HOH
39 [TepBoHauabHBIE HOHATHS 00 OPraHUYECKUX bubaunorexa [JOK
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BEIIECTBAX KaK O COCAUHECHUAX YIJI€poJaa

https://m.edso0.ru/00ae054e

bubanorexa [JOK

40 Kpentuii it ero coeautienns https://m.edsoo.ru/00ae080a
IIpaktuueckas pabora Ne 5. Pemrenue

41 3KI()3HepI/IMeHTaJ'IIlHLIX 3aja4 1o TeMe Brbmmorexa [IOK

. https://m.edso0.ru/00ae0bf2
«Ba)kHeWIIne HeMETaJUTbl U UX COCAMHEHUSD)
Kontponsnas padora Ne3 mo teme Bubmmorexa IIOK

42 .

«BakHeHIIe HEMETAIIIBI U UX COEIUHCHUS https://m.edso0.ru/00ae0el8
O061as XapakKTePUCTHKA XUMHYCCKIX

43 3JIEMEHTOB — METAJJIOB. MeTainyeckast CBs3b bubarorexa [JOK
U METaJTHYeCKast KPUCTALTHYEeCKas peIéTKa. https://m.edsoo.ru/00ae103e
dm3yecKrue CBOMCTBA METAILIIOB
XuMHUUYECKUE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUYECKHH PsiJl HAMTPSKSHUH Bubmorexa LIOK

https://m.edsoo0.ru/00ae1156
METaJlJIOB
O061ue crrocoObl MOTYYCHUS METAIIIOB.

45 CnnaBsl. BeraucneHus o ypaBHEHUSIM bubmuorexa [TOK
XUMHYECKHUX PEaKIii, €CITH OJIMH U3 PEarcHTOB https://m.edsoo0.ru/00ae1156
COJICPIKHUT TIPUMECH

46 [oHsTHE O KOPPO3UH METAIIOB Brbmmorexa LIOK

https://m.edsoo0.ru/00ae1278

47 [lemoyHbIe METAILITBI Bubamorexa [IOK

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

48 OKCHIBI ¥ THAPOKCUIBI HATPHUS U KaJIHs bubmmorexa LIOK

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

49 [{enouHo3eMeNnbHbIE METAUIBI — KaJIbLUH 1 Bubmorexa [IOK
Maraui https://m.edsoo.ru/00ae15e8

50 Bakuneime coeJUHEHHS KaJIbIA bubmmorexa [IOK

https://m.edsoo0.ru/00ae15e8

51 O0600IIeHHEe U CUCTEMAaTH3alHs] 3HAHUH

52 JK€ctkocTh BO/IBI M1 CIOCOOBI €€ yCTpaHEeHUs bubamorexa LIOK

https://m.edso0.ru/00ae1886

53 [MpakTryeckas padbora Ne 6 o Teme bubnnorexa [JOK
"JKécTkoCTh BOMBI M METOIBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8

54 AnroMuHuN Bbubaunorexa [TOK
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55 AmMdoTepHbIe CBOICTBA OKCHA U THAPOKCHIA 1 bubmotexa OK
https://m.edsoo.ru/00ae1c64
bubnuorexa [TOK

36 | Keneso ! https://m.edscL)f).ru/OanldBG

57 Okcuapl, THIPOKCUABI 1 coin xene3a (1) u 1 Bbubnnorexa [JOK

xenesa (110) https://m.edso0.ru/00ae35e6
58 O06o001eHne 1 cucTeMaTH3alMsI 3HAaHUH 1
5 sxonspmnmutuson s 1o Tt ) bimorexa LIOK
«BakHeHIIne MEeTaUIbl U UX COSIUHEHU» https://m.edso0.ru/00ae3de8
BrrancieHus mo ypaBHSHHAM XHMHUYECKHAX
60 peakuuii, eciiu OJUH U3 PEarcHTOB JaH B 1 bubaunoreka [JOK
U30BITKE HITH COJCPIKUT IPUMECH. BrruucieHus https://m.edsoo.ru/00ae1750
MacCCOBOM JOJIH BBIXOJa MPOAYKTA PEaKIIuu
61 O0o001IeHre 1 cUCTeMaTH3aLMsI 3HAaHUI 1
62 KontponsHas padora Ned mo teme 1
«BaxHeHIre MeTauIbl 1 X COCIMHEHID)
63 BemecTBa 1 Marepualisl B IOBCEJHEBHOM 1 bubaroreka [TOK
JKHU3HHU YeJIOBEKa https://m.edsoo.ru/00ae3f50

64 XuMUUecKoe 3arps3HEHUE OKPYKAIOMICH Cpebl 1 Bubmmorexa IOK
https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perieHny 3K0JI0rHYECKUX 1 Bubmmorexa [IOK

npobiiem https://m.edsoo0.ru/00ae4270
66 PezepaHslil ypok. O600menwe n 1 Bubmmorexa IIOK

CHCTeMaTH3aLHsl 3HAHHUI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600meHne n 1 bubanorexa [JOK

CHCTeMaTH3AaLHsl 3HAHHUI https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600meHne n 1 bubnnorexa [JOK

cHCcTEMAaTH3alys 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET
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