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HOACHUTEJBHAA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O O0OIIEr0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO
obmero oOpa3zoBanus, npeactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHON
paboueil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHIEMILWHU MPENoJaBaHus yueOHOro mpeaMeTa
«Xumus» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit denepaunu.

[IporpamMma 1m0 XuUMHUU Na€T TPEJCTABICHHWE O WENsIX, OOIIEeH CTpareruu OOydYeHUs,
BOCHUTAHMS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMH Yy4eOHOro IpelMeTa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpeyCMaTpUBaeT pacHpe/iesieHue ero o Kjiaccam u
CTPYKTYpUpPOBaHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEIEISIET KOJINYECTBEHHBIE
U KaueCTBEHHbIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO0 IOCJEeI0BaTEIbHOCTh
U3YYEHHS] XUMHUH C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTMKH y4eOHOro
npoiiecca, BO3PaCTHBIX 0COOEHHOCTEH 00YJaloIMXCsl, OMPEAEIsIeT BO3SMOKHOCTH TpeIMeTa JJIs
peanuzanum TpeOOBaHUIl K pe3ynbTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMmbl Ha
YPOBHE OCHOBHOT'O 00I11eT0 00pa30BaHus, a TAK)Ke TPEOOBaHMI K pe3yabTaTaM 00yUeHHs] XUMHH
Ha YpOBHE LeJell u3ydeHHsl NpeIMeTa U OCHOBHBIX BHJOB Yyue€OHO-TIO3HABATEIbHOU
JEeSTEIbHOCTH 00y4aroIIerocs o OCBOSHUIO y4EeOHOT0 COIEPIKaHUS.

3HaHUE XUMHH CIYKUT OCHOBOHU 111 (POPMUPOBAHUS MUPOBO33PEHUSI 00YUaAIOLIETrocs, ero
MIpe/ICTaBIEHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMblEe XUMUEH
IPECTAaBICHNS O B3aMMOINPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJE, O MyTAX
pemeHust TI00aNbHBIX MPOOJIEM YCTOHYMBOIO Ppa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYeCKON, MUIIEBOM U FKOJIOrMYecKoil 0e301acHOCTH, MPOOJIEM 3ApaBOOXPAHEHHUS.

N3yuenune xumunu:

CHOCOOCTBYET peaiu3alii BO3MOXHOCTEW JJIsi caMopa3BUTHS U (POpMHUPOBaHUS
KYJBTYpPbI INYHOCTH, €€ 0011l U (PYHKIIMOHAIBHOM I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUSI U TBOPUECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBbIKOB HMX  CaMOCTOSITEJIbHOM  y4yeOHOM  JAESITENBbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIeIOBAaTEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B IOBCEJHEBHOM KM3HM, Tak MU B
npodecCHOHABHOM IeATETHbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBAE€T OCHOBBI IEJIOCTHOIO
B3IJISJ1a HA €MHCTBO MPHUPOJIbI U YETIOBEKA, ABJISETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAyYHOH I'PaMOTHOCTH 00 y4aroIInuXCs;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAaHUSAM, K TPHPOJE, K UEIOBEKY, BHOCUT CBOM BKJIAJ B D3KOJOIMYECKOE OOpa3oBaHHE
oOydJaromxcs.

JlaHHble HampaBieHHUs B OOYYEHHH XMMHU OOECHEeUMBAIOTCS CHEUU(UKON comep)kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SABISETCS TMEJarorndeckd aganTUPOBAHHBIM OTPAKECHUEM
0a30BOM HAYKW XUMHH Ha ONIPEACIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOIO 00ILIEro o0pa3oBaHHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4aromMUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHMYECKONH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKON XUMUH.

CrpykTypa cojaepskaHUsl MPOrpaMMbl IO XUMHUHM C(HOpMUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoja kK e€ mzydeHuro. CopepxaHHE CKIIAAbIBAETCS U3 CUCTEMbI MOHITHH O XUMHUYECKOM
JIEMEHTE M BELIECTBE M CHUCTEMbI MOHATHH O XuUMHMueckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMILY IOCJIEI0BAaTEIBHOIO Pa3BUTUS 3HAHUH HAa OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— Y4EHHsI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— MpeCTaBICHUH 00 MEKTPOIUTUYECKON TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IIOCIEJOBATELHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAS (YHKUMU OOBACHEHHs M IPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMSI U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHS U MOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe NpOrpaMMbl IO XUMHH CIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XMMHMYECKON COCTaBIIIOLIEH HAy4HOM KAapTUHBI MUpa B JIOTMKE €€ CHCTEMHOM NPUPOIBL,
LIEHHOCTHOTO OTHOIIEHMsI K HAyYHOMY 3HAHHIO M METOZaM IMO3HaHMs B Hayke. M3yueHue xumMun
IIPOUCXOIUT C TPUBICYCHHEM 3HAHUI M3 paHee U3YYEHHBIX Y4YEOHBIX IPEIMETOB:
«Okpyxaromuii Mup», «brnonorus. 57 knacce» n «®dusmka. 7 Kaacey.

[py u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN NeATEIbHOCTH YeJOBeKa U KaK OJHOIo
13 KOMIIOHEHTOB MHUPOBOW KyJBTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaHHU
CUCTEMBl XMMHUYECKHX 3HAHMM — BaKHEHIIMX ()aKTOB, MOHSTHUH, 3aKOHOB M TEOPETHUECKHX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MIPUOOIIEHNN K HAyYHBIM METO/IaM IO3HaHUS [IPU U3YYEHHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(GbopMUpPOBaHMM ¥ pPa3BUTUU I[IO3HABATEJIIBHBIX YMEHUH M HMX TNPUMEHEHUH B Yy4EOHO-
M03HABATENbHON M y4eOHO-HCCIIEeI0BATENbCKOM AEATEIbHOCTH, OCBOCHUU NpaBUil 0€30MacHOro
o0paleHns C BEIECTBAMU B TIOBCEAHEBHON KU3HH.

[Ipy u3ydyeHHHn XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUECHHE
npuoOpenu Takue ey, Kak:

— (OpMHUpPOBaHHME MHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, FOTOBOM K CaMO00Opa30BaHMIO,
COTPY/AHUYECTBY, CaMOCTOSTCIIBHOMY MPHHATUIO PEILICHUH, CHOCOOHOM aJanTHpOBAaTBCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HampaBJICHHOCTh OOYyYeHHUs Ha CHUCTEMaTHYecKoe mpuoOiieHrne oOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JEATEIbHOCTH, HAy4yHbIM  METOJaM  IIO3HAHUf,
(hopMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnedyeHrue YCJIOBHUH, CHOCOOCTBYIOIIUX MPHOOPETEHHIO OOY4YalOIIMMUCS OIbITa
pa3zHOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UIMEIOLINX YHUBEPCATbHOE 3HAUYCHHE JJIS1 pa3JIMUHBIX BUJOB JESTEIbHOCTH;

— (hopmupoBanue obmel QpyHKIMOHATBHONW U €CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIET0 MMpa, UCIONb3ys 3HAHUS U
OTBIT, TIOJIyYECHHBIE MPH HW3YYEHUH XHUMHH, TNPUMEHATH HMX MpPH pEIeHHH TpobdieM B
MOBCEAHEBHOM KM3HU U TPYAOBOU JEATEIbHOCTH;

— (GopmupoBaHue y 00y4aromUXCsl T'YMAHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTH
XMUMHUYECKUX 3HAHUN JJI1 BBIPAOOTKU SKOJIOTMYECKH LIEeJIecOO00pa3HOTro NOBENEHHS B OBITY U
TPYAOBON IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbsl M OKPY)KAIOIIEH NPUPOAHOMN
Cpelibl;



— pa3BHTHE MOTHBAIMU K 00YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npodWIs U HAITPABICHHOCTH JATbHEHINIETO 00yUCHHUS.

OO1mee yuciiO 4acoB, OTBEACHHBIX I M3YYCHHs] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Heselno), B 9 kimacce — 68
yacoB (2 yaca B HE/ICIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauYa/bHbIe XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Ponb XuMuHM B JKU3HHM 4eloBeKa. XHWMHS B CHUCTeMe HayK. Tema u
BemiecTBa. Pu3nyueckue CBOMCTBA BELIECTB. ArperarHoe cocrosinue BemiecTB. [lonstue o
MeTojaX Mo3HaHus B XUMHUH. YucThie BemecTBa 1 cMecH. CriocoObI pa3iesieHrs CMeceil.

ATOMBI U MOJEKYIbl. XHUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JEMEHTOB.
[IpocThie u cioxkHbIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCT aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeliecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIApHas
Macca. MaccoBast 105151 XMMUYECKOT0 JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Monb. MomnsipHas macca. B3anmMocBs3b KOIWYecTBa, MacChl U
YHClia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacu€Tel mo opMmynaM XMMHUYECKUX COCTUHEHHM.

OuU3NYECKME U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss U e€ NpU3HaKh. 3aKOH
COXPaHEHMS MAacCChl BEIEeCTB. XUMHUECKHe ypaBHeHUsA. Kinaccupukanus XUMUYECKUX PEaKIIii
(coenuHeHMS, Pa3I0KEHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJOi, MpaBuiIaMu paboThl B 1abOpaTopuu U MpUEMaMu
oOpatieHus ¢ 1abopaTOpHBIM O0OpPYIOBAHUEM, M3YYCHHE W ONUCaHUE (U3UUYCCKUX CBOUCTB
00pa310B HEOPraHUYECKUX BELIECTB, HaOMoieHne pu3ndyeckux (IUIaBlieHue BOCKa, TasHUE JIb/a,
pacTupaHue caxapa B CTYIKE, KHIIEHUE U KOHJIEHCAIUs BOJAbI) U XMMUYECKUX (TOPEHUE CBEUH,
MPOKAJIMBAaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBICHUM, HaOII0IeHNE
W ONHCAaHWE TMPU3HAKOB TMPOTEKaHWs XUMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUJIOM Oapus, pasnoxkeHnue ruapokcuaa menu (1) npu
HarpeBaHWHW, B3aWMOJCHCTBUE >kene3a ¢ pacTtBopoM coiu Mmeau (), m3ydenme cmocoboB
pa3fiesieHnss CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIBTPOBAHUE, BBIMAPUBAHUE, TUCTHILISAIUS,
xpomatorpadusi, TMPOBEICHWE OYUCTKA TOBAPEHHOW CONHM, HAONIOJICHHE U OIHCAaHUE
pe3yJIbTaTOB MPOBEJEHHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MaccChl, CO3JaHHE
MojieNielt MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kHeililue npeacTaBuTe 1M HEOPraHNYECKUX BelIeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — saeMeHT M MpPOCTOE BEIIECTBO.
HaxoxneHnue xuciopoja B mpupoae, GU3NIecKue U XMMHUUECKHE CBOMCTBA (pPEeaKIMK TOPSHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl MOJydyeHUs KuCIOpoja B Jjabopatopuud U
MpPOMBIIIIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — amIoTpomHass MOAU(UKALUs
KHCIIOpO/A.

TennoBoit 3D@PeKkT XUMHUYECKOH pEaKIUHd, TEPMOXHMUYECKHE YpPaBHEHHS, 3K30- H
SHIOTEPMHUUYECKHE peakuuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3AyXa, YCHUIICHUE
MApPHUKOBOTO P eKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocroe BemiecTBO. HaxokaeHue BOAOpoAa B INPHUPOJE,
(du3nuecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHHE, CTIOCO0bI monyyeHus. Kucinoter u conu.

Mounsipabiit 00BEM ra3oB. Pacu€Thl 1o XUMHUYECKUM ypaBHEHHSIM.

®duznueckue CcBoMcTBa BOAbI. Boma kak pactBoputenb. PactBopsl. HackimeHnsie u
HEHACBHIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BelIeCTB B Bojie. MaccoBasi /0Jsi BEIIECTBA B
pactBope. Xumudeckue cBorcTBa Bonbl. OcHOBaHMSA. Pollb pacTBOpPOB B MPUPOJIE U B JKU3HHU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3zyromie (0OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HeconeoOpazyrone. Homenkarypa
okcu10B. PU3NUECKUe U XMMHUYECKHE CBOICTBa OKcUI0B. [losyueHne okCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatrypa ocHoBaHui. PuU3M4YecKMe M XMMHYECKHE CBOMCTBA OCHOBaHuH. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @U3N4YecKue U XUMHUUECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknartypa cosneil. @uzndeckue U XUMUYECKue cBoiicTBa cosel. [lomydenue
COJICH.

['enernueckas cBA3b MEXKAY KjaccaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepuMeHm:

KayeCTBEHHOE OIpEJIeJICHUEe COACP)KaHUs KUCIOpOoaa B BO3JyXe, MOJydeHue, coOupaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aUMOJAEHMCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MpEKpaIleHHus TOopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCIIOJIb30BaHME BHIEOMAaTepUaoB), HaOIr01eHHEe 00pa3l0B BELIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/slaMd (HATpUeM U KaibliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB), UCCIE0BaHNE O0pa3l[0OB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumoieiicTBust okcuna menu (Il) ¢ pacTBopoM cepHOl KHCIOTBI, KUCIOT C MeTalljlaMH,
peaKuuii HEUTpalIu3aluu, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajlla IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakuelue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanveckuii 3akoH u Ilepumoanyeckasi cucrema xummu4yeckux jiemenros J{. U.
MenpaeseeBa. CtpoeHne aToM0OB. XUMHYeCKasl ¢BA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMENbHBIE METAIIbI, TaJOTeHbI, THEPTHBIC Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHU4YecKux »daeMeHtoB J[. U.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux siiemeHToB J[. M. Menneneesa. Ilepuonst u rpymnmbl. DU3WYECKHAN CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snep. M3ortombel. Onextponbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBhIX 20 XUMHUUYECKHUX 31eMEHTOB [lepnoandeckoil CHCTEMBI
J. W. MengeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
[lepnonnueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaM.



3nauenue llepuonnueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTUA HayKH U npakTuku. [[. M. Mennenees — y4€HbIl U IpakJaHUH.

Xumunyeckas CBS3b. KoBasienTHas  (mosiipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHCINUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. [Iponeccel
OKHCJICHHUS U BOCCTaHOBJICHUs. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LIMHKA C PAacTBOPaMH KHCJIOT U ILIEJIOYEH, MPOBEACHUE OINbITOB, WLIIOCTPUPYIOIIMUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 MCMOJIb30BaHME KaK OOLIUX €CTECTBEHHO--HAyYHBIX IIOHATUH, TaK W MOHSTHH,
SIBJIFOILMAXCSI CACTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'O LIUKJIA.

OOme ecTecTBEHHO--Hay4YHbIE IOHSATHS: HAaY4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHaiM3,  CHUHTE3,  KiacCUpUKauus,  NEePUOJUYHOCTb,  HAOJIIOJEHHE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHHME BEIIEeCTBa, ra3, (hpU3NyYecKre BETUYMHBI, €JUHUIIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOpPHBbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrtema XuMuueckux »dieMmeHtos JI. .
Menpeneea. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
IIOJIO’KEHHUEM DJIEMEHTOB B lleprnonndeckoil cucteMe U CTPOCHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMUYECKOW CBS3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKONM PEIIETKM M BHJA XUMUYECKOU
CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPraHHYECKHUX BeLIeCTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3IMYHbIM KJlaccaM HEOpPraHMYECKHUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX pEaKLUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHen
OKHCJICHHSI XUMHYECKHUX DJIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHUIO KaTalu3aTopa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIMH, TEPMOXUMHUECKUE YPaBHEHUS.

[Tonsitue o ckopoctn XuMHUecko peakiuu. [loHsTHE 00 OOpAaTUMBIX M HEOOPATHMBIX
XMMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusax. [lonstue o
karanuse. [loHstne o xumuueckoM paBHOBecHU. DaKTOpbI, BIUAIOIIME HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKUCIINTENbHO-BOCCTAHOBUTENFHBIE PEAaKIMM, SJEKTPOHHBIA OandaHC OKUCIUTENBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnonsl,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBSI3U.
Crenens aucconuanuu. CUIbHbBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakuun moHHoro oOMeHa. YCIOBUS MPOTEKaHUs peakldii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMHA M COJEH B CBETE
IPEICTABICHUH 00 H3JIEKTPOJUTHUYECKOW Jucconuanuu. KayecTBeHHbIE peakiMu Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HEeMeTauloB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCIIEIOBAaHUE 3aBHCHMOCTH CKOPOCTM XMMHYECKOW pEaKLHMHU OT BO3JIEHCTBUS pPa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHUCJIOT, IIeJa0o4ed M coieil (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEO MATEpUANIOB), IPOBEICHHE
OIBITOB, WUTIOCTPUPYIOIIUX NPHU3HAKU NPOTEKaHMs peakluil MOHHOro obOMeHa (oOpazoBaHME
ocajJka, BBIJCJICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pas3iokKeHHs, COCAUHEHHMS),
pacro3HaBaHHE HEOPraHWYECKHX BEILIECTB C IOMOIIBIO KAadyeCTBEHHBIX DPEAKLIUN Ha HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOICTBa Ha IpuMepe xjopa (B3aMMOJEHCTBHE C MeETaUlaMH, HeMeTasllaMi,
menoyamu).  XsopoBopopoa. ConsHas —KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJy4eHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0poBOAOpO/ia Ha OpraHu3M desioBeka. Baxueiue Xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nyeckue CBOMCTBA MPOCTBIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBomopoJ;, CTpoeHue, (U3NYeCKHe M XHMHUYECKHe CBOWCTBA. OKCHIBI Cephl Kak
IIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (QU3NYECKHEe M XMMHUYECKHE CBOICTBa
(oOmue Kak MpencTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMUYECKHE pPEaKIMy,
JeXallie B OCHOBE IPOMBIIIIEHHOIO croco0a MoiydeHus cepHo KuciotThbl. IlpuMenenue
cepHoi KucnoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCIEHHA. A30T, pPACIpPOCTpaHEHHE B IpHUpoJe, (GU3NYECKUe WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOICTBa, nonydyeHue u npumeHeHue. Conu aMMOHMSI, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢usnyeckue M XHMMHYECKHE CBOMCTBa (0OlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEPATbHBIX



yao0peHuii. XuMHUECKOe 3arpsi3HEHHE OKpYXKarollel cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, pusndeckue u xumudeckue cBoiictBa. Okcup docdopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, monyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPAITBHBIX yI00pEHUIA.

Obmas xapakTtepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCIEHHS. YTJIEPOH, aJUIOTPOIHbIE MOINU(UKAIIUH, PAaCIPOCTPAaHEHUE B
npupoje, pu3nueckne 1 XUMUYECKHe CBOMCTBA. AncopOumsi. KpyroBopot yriepona B mpupoe.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE W TPUMEHEHHE. JKOJIOTMYECKHe MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriaepona (1V),
TUIOTE3a INI00AIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora u eé
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknusi Ha  KapOoHar-MoHBL. ~ Vcmomb3oBaHwe — kKapOOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHSATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIUWHEHHSIX yIriepojaa
(MeraH, STaH, STHWICH, alETHIEH, JTAaHOJN, TJHIEPHH, YyKCycHas Kuciora). [IpupomHbie
WCTOYHUKU YITIEBOAOPOJOB (yroib, MPHUPOAHBIN Tra3, He(dTh), NPOAYKTHI HX MepepaboTKH
(6eH3uH), UX poJib B OBITY M MPOMBIIUICHHOCTH. [IoHATHE 0 OMOTOrMYeCKH BaKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHHYECKHUX M HEOPTaHMYECKHX COSTUHEHUIA.

Kpemunmii, ero ¢usndeckne W XUMHUYECKHE CBOMCTBA, MOJNYYCHHWE W MPHUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmue mnpeactaBieHuss o6 okxcuume kpemuus (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiime
CTPOUTENFHBIE MaTepualbl: KepamMHuKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0e30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAaueCTBEHHBIX pPEaKUWi Ha XJOPUA-UOHBI M HAONIOJEHHUE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
oTpaxkaromue (GU3MYECKUe M XUMHUYECKHE CBONCTBA TaJlOre€HOB U MX COCIUHEHH (BO3MOXKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpHAIOB), HAONIOJICHHE TMpollecca OOyrJIMBaHUsA  caxapa TMOJ JeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHUE XMMUYECKUX CBOMCTB pa30aBICHHONW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONOJEeHUE MpH3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3NYECKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX COCAMHEHUU
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (pocopHBIX yaoOpeHui,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX peakuid Ha HWOH aMMOHUS U QocdaT-HOH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHOW Aa30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAJUIMUECKHUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOWCTBOM MPOTHBOra3a, MOJIy4YeHHE, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOWCTB YIJICKHCIIOTO Tra3a, NMPOBEJCHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CHWJIMKAaTHON TIPOMBIIUICHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo Teme «Baxueime
HEMETAaJUIbl U MX COSTUHEHHS.



MeTaJi1bl U MX COEIMHEHUS

OOmass xapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHus B [lepuonnueckoil cucteme xumudyeckux 3iaeMeHToB /. . MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAJUIMYECKas KpUCTajuiMuecKas
peméTka. DNeKTPOXUMUYECKUM psAl HaNpsHKeHUH MeTauioB. Dusmyeckne M XUMUYECKHE
cBoiictBa MeTaysioB. OOmIMe crocoObl MmoydeHuss MeTauioB. [IoHsATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Kopposun. CIUiaBkl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{erounble MeTAILIBL: TIOJI0KEeHUE B Ilepronueckoi cucteMe XMMUYECKUX 3eMeHTOoB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaxoxjAeHUE B npupoje. Ousmdeckue U XUMUYECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUIA.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuoamueckoit
cucteMe xumudeckux sneMeHTtoB [I. 1. MeHaeneeBa, CTpOCHHE HMX aTOMOB, HaxOXKICHUE B
npupoge. dusnyeckue ¥ XUMUYECKHE CBOMCTBA MarHus M Kajablus. BakHeHue cOequHEHUs
KaJblus (OKCHJI, TUIPOKCU, coin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMmunMil: nonoxenue B Ilepuonnueckold cucreMe xumuyeckux snemeHtoB J[. U.
Menaeneesa, CTpOEHHE aTOMa, HaxoxXAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHIA U THIPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux osaemeHtoB JI. M.
MenneneeBa, CTpOCHHE aTOMa, HaxoXKJAeHUE B mpupojae. dusnyeckne u XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (1) m xemeza (lll), ux cocras, cBolicTBa H
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
W3Y4YEeHHE PE3YNIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJIB30BAaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUIA KaJbIMs U HATPUsI C BOJAOW (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipolilecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIOJB30BAHUE  BHUJIEOMATEpPUANIOB), MPHU3HAKOB  MPOTEKAHUs
Ka4eCTBEHHBIX PEaKIMii HA MOHBI: MarHWs, KalbllUs, AIFOMUHUSA, IMHKA, xene3a (1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJlusl U KaJblus (BO3MOXHO HCIIOJIH30BAHKME BUICOMATEPHAIIOB), HCCIET0BaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IA AIFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeliue MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaomas cpeaa

BemectBa u Marepuaisl B TOBCEJHEBHON KM3HU YeJIOBEKa. be30macHoe MCIoIb30BaHUE
BEIIECTB M XUMHUYECKUX peakiuuii B ObITy. [lepBas moMomb NpU XUMHUYECKUX OXKOTrax u
OTPAaBIICHUSIX.

XuMUYecKoe 3arpsi3sHEHHE OKpY)KaoIel cpe/sl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beriects, naiee — [1/1K). Poibs XxumMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pasioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MATEPHATIBI).

Mesicnpeomemmuie ceazu

Peanuzanus MexnpeaMeTHBIX CBA3€H NPHU M3YYEHUHU XUMUHU B 9 Kilacce OCYLIECTBIISETCS
4yepe3 WCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TOHSATHH,
SIBJISTFOILIAXCSI CHCTEMHBIMU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.



OO0mue ecTeCcTBEHHO-HAYYHbIE TMOHITHS: HAy4dyHbId (DaKkT, rumoresa, 3aKOH, TEOpUs,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOJUYHOCTD, HaOIoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHUS, MATCPHAIIBL.

@dusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIbI,
PaaArOaKTUBHOCTD, MOJICKYIJIA, Z-)HGKTpI/I‘I€CKI/II\/JI 3apsn, IIPOBOIHUKU, MOJIYIIPOBOAHHKH,
JMDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIIecTBa, Ias,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbl, (U3UUECKHE BEITHMYUHBI,
SVMHHMIIB H3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

buonorusi: ¢orocunTe3, apixaHue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOpCHUS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIb, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yabTaTbl OCBOEHHUS NPOTrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZ€ O0Y4EHUs] XUMUHU B €JUHCTBE YUEeOHOI M BOCIUTATEIBHON JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHUHCKMMH  COLMOKYJIBTYPHBIMH M  JIYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOpPMaMH IOBEIEHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMAIN3ALNN 00YJaIOIIHXCS.

JIMYHOCTHBIE pE3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIUXCA PYKOBOJCTBOBATHCS
CHUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN M PACIIMpPEHHE OINbITa JESITEIbHOCTH Ha €&
OCHOBE, B TOM YMCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUSI:

LEHHOCTHOTO OTHOWICHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HacJIEINI0, MOHMMAaHMs 3HAYCHHMs] XUMHMYECKOW HAyKH B JKU3HHM COBPEMEHHOIO OOILECTBa,
CHOCOOHOCTH BJIa/IETh JOCTOBEPHON MH(pOpMAIMel O MEepeOBBIX JOCTH)KEHUSIX U OTKPBITHUSAX
MHUPOBOH M OTEYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa U 00IIEeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

MPEICTaBICHUS O COLMAIBHBIX HOpMax M MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEeIOBATENbCKOM, TBOPUECKOW M JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pazHo00pa3HOM COBMECTHOW JESTEIbHOCTH MPH BBINOJIHEHNN Y4eOHBIX, TO3HABATENbHBIX 3a/]1a4,
BBIITOJIHEHUM XHMHYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAaHHUIO M B3aUMOIIOMOIIM B IIpOLIECCE ITOW ydyeOHOH IEesATENIbHOCTH, FTOTOBHOCTU
OLIEHUBATh CBOE TMOBEIEHHE W TIOCTYIKHA CBOMX TOBAPHINEH C TO3WINK HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHMSI MTOCIIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS

MHUpPOBO33pDEHUYECKHE  MpPEJICTABICHMS O  BEIIECTBE U  XMMHUYECKOH  peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTUSl HAyKU M COCTABISIOLIME OCHOBY JJIst
NOHUMAHMUSA  CYIIHOCTH HAyYHOHM KapTHHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOABI, B3AaUMOCBA3SIX YeJIOBEKa C MPUPOJHON Cpesod, 0 posn
XMMHUU B TIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANpABJICHHBIC Ha IIOJIyYeHHE HOBBIX 3HAHUH 10 XUMHH,
HEoOXoluMBbIe Uil OOBSCHEHHs HaOMIOAAeMbIX IPOLECCOB U SBJICHWH, IO3HABATEIbHOM,
UH(QOPMALMOHHON U YUTATENbCKON KyJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIbHOM paboThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JIMUTEPaTypoH, JOCTYNHBIMM TEXHHUUYECKUMH CpPEACTBAMU
MH(QOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHIO M TIO3HAHUIO, JIF0OO3HATENBFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, ITPOEKTHON M HCCIIEN0BATEIbCKON NIEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHS 00yUeHUs B JaJIbHEHILIEM;

4) hopMupoBaHHs KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUI M HENPUSITHE BPEIHBIX
MpUBBIYEK (YHNOTPEOJIEHUSI aJIKOroJisi, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS



mpaBmw 0€30MacCHOCTH TpU OOpalleHMH C XMMHYECKUMHU BEIIECTBAMHU B OBITY M peajbHOU
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TPYAy H pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHCHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MIPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEN, YCHENTHOW MpOo(eCcCHOHATBHON NeATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrMYeCcKOro BOCIIMTAHMS

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHHS MpaBUil OE30MacHOTO MOBEACHUS PU paboTe ¢ BElleCTBAMHU,
a TaK)K€ B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMCHSTHh 3HAHUWS, IMOJydaeMble NPHU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKaIOIel MPUPOJTHON CPeIOif, ISl IOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOecrednBaroT ()OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHHUIO YU€OHO 1eATeIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeicTBUsI:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pacKphIBaTh CMBICT XWUMHUYECKHX TMOHATHH (BBIOEISITH WX XapaKTepHbIC TPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMHUYECKHUX BEIIECTB M XMMHYECKHUX PEaKIUi, YCTAHABIUBATH MPUIHMHHO-CIIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHEIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBHIBaTh IIHPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckass ¢opMyla M ypaBHEHHE XHUMHUECKOW peakuud — TpU pelleHuu YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4Y€TOM OTHUX MOJENBHBIX TPEJICTAaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:



YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTAa IIO3HAHUSA, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MPOIECCa, CAMOCTOSATEIBHO IPOTHO3UPOBAThH €TI0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMpaTh, AaHATU3UPOBATh U UHTEPIPETUPOBATh UH(OPMALIMIO PA3IUUHBIX BUIO0B
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHME IPUMEHATh Pa3IMYHbIE METO/IbI U 3alIPOChI IIPU MOUCKE U 0TOOpE MH(pOPMALUKU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpOil aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UpOBaTh B Ipolecce y4yeOHOM M HccieloBaTenbCKOM
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Auasora M (Miau) AUCKYCCHUH) MO CYUIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U TNHCBMEHHBIX TEKCTaxX; JejaTh NPE3eHTAlMI0 pPEe3yIbTaTOB BBINOJHEHHS XUMHYECKOTO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
HCCJIEIOBATENIbCKON AESITEIbHOCTH IPHU PELIEHUH BO3HHUKAIOUIMX NpPOOJIEeM Ha OCHOBE Yyuéra
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHbIe yHHBepPCcAJbHbIE YUeOHbIe 1eCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHbIX W [O3HAaBaTElIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM JEHCTBHM IIPU
BBINIOJIHEHUM 33JaHUN € Y4ETOM MOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM ILIEJN,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPe/IJIaraéMble B YCIIOBUU 3aJaHU.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



O6y‘laIOII_[HMI/ICSI HAay4YHbIC 3HAaHHA, YMCHUSA U CIIOCOOBI ,Z[eI\/'ICTBI/II\/'I, CHCL[I/I(I)I/I‘-ICCKI/IC JJIA
Hp@I{MCTHOfI obnactu ((XI/IMI/ISI», BUIblI OCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0
HUHTEpIIpETAllvN, Hp606p330BaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX yLIe6HBIX M HOBBIX CUTYyallUAX.

K xonuy oOyuenust B 8 kjiacce mpeIMeTHbIE pe3ynbTaThl HA GA30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHUI: aTOM, MOJEKyJa, XUMUYECKUN
AJIIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeECh (OAHOpPOJAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJEKYJIspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHash Macca, MaccoBas J0JIi XHUMHYECKOIro
AJIEMEHTAa B COEJUHEHHM, MOJIIPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COIIb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHUS], XUMUUECKas peakiysl, KjJaccuukanus
peakLuii: peakui COCIMHEHNUS, PEaKLUU Pa3JI0KEHHS, PEAKIIMM 3aMELICHUs], PeaKLIUN
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHIE PEaKIHH, TETUIOBOH dPPEKT peakuu, sIpo aToMa,
9JIEKTPOHHBIN CJOM aTroma, aTOMHas OpOMTajb, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
IIOJIIpHAasl M HEIOJIApHAas KOBAJEHTHAas CBA3b, MOHHAs CBS3b, UOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IIPOLEHTHAsA KOHLEHTpaLlKsi) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMYECKUX MOHSATHH U NPUMEHATh 3TH
IIOHSTHS IIPU ONIMCAHUM BEILECTB U UX IPEBPALLCHUI;

HCIIOJIb30BaTh XHMMUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HMsS (OpMyYNn BElIECTB U
YPaBHEHUN XUMHUYECKUX PEaKIUH;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHCJICHHsI JIEMEHTOB B OWHApHBIX COEAMHEHUSX, NPUHAJIEKHOCTh BELIECTB K
OnpesieIEHHOMY KJIacCy COeIMHEHMH 1o QopMynaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbici Ilepuonuueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX DJJIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucteMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO YU€HUs, 3aKOHa ABOIaJipo;
ONHKCBHIBaTh M XapakTepuszoBaTh TabmuuHyo ¢opmy Ilepuonndeckoit cucTembl
XMMHYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «rJlaBHas noarpynna (A-rpynma)» u
«mobounas noxrpynna (b-rpynma)», Manbsle U OoJbIIME TEPUOIbI, COOTHOCHTH
0003HaueHMs1, KOTOpble UMeroTcsl B Tabimue «llepuoanueckas cucteMa XMMHUYECKHUX
sanemenToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsia  sapa, oOIIee YHUCIO DJIEKTPOHOB U
pacnpeesieHne UX Mo 3JIEKTPOHHBIM CII0SM);

KJaccU(UIUPOBaTh XMMHUYECKUE 3JIEMEHTBI, HEOPraHUYECKHE BELIeCTBa, XUMUYECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
shdexty);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, IOATBEp)KJas  ONHCAHWE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOLMX XUMUYECKUX PEaKIHii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUUECKUX IIPEBPALICHUM B Pa3IUUHbIX YCIOBUSIX;
BBIUHUCIISATh OTHOCUTEIbHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKliH;



INPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATENTPHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, 0000IICHNE, CUCTEMATH3AINI0, KIacCH(PUKALNIO, BBISBICHUE TMPUYUHHO-
-CJIEJICTBEHHbBIX CBS3€H — JUIsI M3YYEHUs CBOWCTB BEILECTB M XUMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-HAyyHblE ~ METOAbl  TO3HAaHUS  —  HAOJIOACHHME,  HM3MEpeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHBINA U MBICJICHHBIN);

CIeI0BaTh IpaBMJaM IOJIb30BAaHUS XMMHYECKOH mOCyqod U  J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe MpaBWIaM OOpalleHUs] C BELIECTBAMU B COOTBETCTBUM C
WHCTPYKIHUSMH TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB T10 TTOJYYCHHUIO
U coOMpaHUIO ra3o00pa3HBIX BEIIECTB (BOJOPOJA M KHUCIOPOJA), NMPUTOTOBJIECHUIO
pPacTBOPOB € ONPEAECIEHHON MAaCCOBOW JOJIEW PaCTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
U TPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TOMOILBIO MHIUKATOPOB (JTaKMYC, (heHONPTaNCHH, METUIIOPAHXK U JAPYTHeE).

K xonmy oOydyenus B 9 kjacce mpeaMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHHA: XUMHUYECKUI AJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, MTPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTH,
ANIEKTPOOTPHULIATETILHOCTh, CTENEHb OKUCIICHUS, XUMUYECKas peaxius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3(h(eKT peakiuu, MOJib, MOJSIPHBIH 00BEM, PAcTBOP, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEeaKIMi HWOHHOTO OOMeHa,
KaTaJn3aTtop, XHMMHUYECKOE paBHOBecHE, OOpaTuMble U HeoOpaTUMblE peakKIuy,
OKHCITUTEIIbHO-BOCCTAHOBUTENPHBIE ~ PEAaKIWH,  OKHUCIHTENb,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTaHOBJICHHE, aJIOTponus, amMpOTepHOCTh, XUMHUYECKass CBA3b
(KoBaJieHTHasi, HWOHHAs, MeTaJUIM4yecKas), KpUCTaJulndeckas pemeéTrka, KOoppo3us
METAJUIOB, CIUIAaBBI, CKOPOCTb XHUMHYECKOW pEaKIHH, TMPEAeIbHO JOIMyCTUMAs
konnentpauus [1JIK BemecTna;

WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHH U NPUMEHSATH 3TH
MIOHSATHS TIPU ONIMCAHUH BEIIECTB U MX MPEBPALICHHN;

UCIIONIb30BAaTh XHMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBieHHs (OpMyd BeEIIeCTB U
YPaBHEHUN XUMHUYECKUX PEaKIUH;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COEMHEHHUAX Pa3IMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COEMMHEHWH To Qopmyrnam, BUJ XUMHUYCCKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
MeTaJlJIn4yeckasi) B HEOPraHWYECKUX COEJIMHEHHUSAX, 3aps] HOHA MO XHUMHYECKOM
dopmyre, xapakrep cpelbl B BOAHBIX PACTBOPAX HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAUTHIECKOH PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHHUE: OMUCHIBATh M XapaKTepu3oBaTh Tabauunyo Gopmy Ilepuoauueckoii
CHUCTEMBbl XMMHYECKHX OJIIEMEHTOB: pasiuaTh IMOHITHA «rJ1aBHas monarpymma (A-
rpynma)» u «mnobounas mnoarpynna (b-rpymma)», manble u OonblIME TMEPHOIBL,
COOTHOCHTH 0003HAYeHUs,, KOTOpPhIE HUMEIOTCS B TEPHUOAMYECKOW Tabiume, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz sizipa, ool1ee YUCiIo AIEKTPOHOB M paclpeieNieHHe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOMCTB DJJIEMEHTOB U HX
COEIMHEHUH B Mpelenax MajiblX MEepUOJIOB M TIABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;



KIIACCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHE BEIECTBA, XUMUIECKUE
peakiuu (M0 YMUCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY
s¢deKTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS XUMHUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIMEe W crneur(puyeckue XMMUYECKHe CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMHCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUH;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTHUYECKONW JUCCOLMALMU KUCIIOT, EJI0UYEH U COJIEH,
TIOJIHBIE W COKpANICHHBIC YPABHCHUS PEaKIMii MOHHOTO OOMEHA, YpaBHEHUS PEaKInid,
MOJATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBS3M MEXAY BelIeCTBAaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca STUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHUMOCTU OT UX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAaHUsI XUMHUUECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 (hOopMyIie COETUMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI O YPABHEHUIO XUMHUECKON peaKIlnu;

coOmofaTh mpaBuia TOJIB30BAHUS XMMUYECKOW TMOCYIoW ©  J1a0OpaTopHBIM
obopynoBaHHeM, a TaKKe MpaBujia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYyYEHUIO
1 COOMPAHMIO Ta3000pa3HBIX BEIMIECTB (aMMHAKa M YTIIEKHCIIOTO ra3a);

MIPOBOJIMTH PEAKIMH, MOATBEPKAAIONINE KaYeCTBEHHBIN COCTaB Pa3IMYHbBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM IMYTEM XJIOPHI-, OpoMHI-, MOAHI-, KapOoHaT-, ¢ocdar-,
CWJIMKAT-, Cyab(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HM3YyYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTraHMUECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEPAIUU MBICTUTEILHON NeATeTbHOCTH — aHAJIU3 M CHHTE3,
CpaBHCHHE, OOOOIICHME, CUCTCMATH3AIMI0, BBIABICHUE MPHIYUHHO-CIICICTBCHHBIX
CBsA3EH — JUIsi M3y4CHHsI CBOWCTB BEIECTB M XMMHUYECKUX PEAKLUN, €CTECTBEHHO-
HAayYyHbIE METOJbI TO3HAHUS — HAONIOJCHWE, W3MEpPEHHe, MOJCIHPOBAHHE,
AKCTIEPUMEHT (PEATbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 31eMeHTOB [l. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HNOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U PUEMBI bubnnorexa [IOK
3 1 1
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 buoamorera LOK

https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENIbHASI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mouib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edso0.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIis 3HaHUH
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ra3a Mo €ro u3BeCTHOM bubmmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA MK 00BEMY
Brraucienus 005EMOB ra3oB 110

34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie

37 u HI;HaCI)I peHHLIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK

m p oI https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 .. . N
OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHIBl: COCTaB, KiIaccupUKaIs, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTru3alus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHECHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edso00.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmorexa LIOK
p https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI0YEeK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonasipHas XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/Ie aToMa. XMMHYECKas CBI3b»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHNEe U 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKHUX deMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukanus XuMHIecKux 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvz[ https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmiorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIPUMeEDE Bubmaiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK



https://m.edsoo.ru/00adcade
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XUMHYECKHE CBOMCTBA, I10JIy4YEHUE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCIOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK



https://m.edsoo.ru/00ade104
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VA-rpynnsl. A30T, pacpocTpaHeHUE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ i https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyeHne aMmmuaka, U3yuyeHue ero bubmmorexa [IOK
. I > 131 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa IOK
yAoop ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubamorera LOK

p P AC https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakuus Ha kapOoOHaT- https://m.edso00.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

. bu6nuorexa [IOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156
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OO6mre crnocoObl MOTyYeHUS
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHCHHUIM XHMHWYCCKUX pEaKITHit bubmorexa HOK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH
46 IloHATHE O KOPPO3HH METAIIOB bubmorera [JOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baknerinme coeTMHEHUS KaabIIHs bubmorera [JOK
a H https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 An I
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TIPOOIIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK
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CHUCTEMaTHU3alus 3HAHHUI

https://m.edsoo.ru/00adb33c

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AKunoHepHOe 00IIECTBO
«M3narensctBO «lIpocBemenue»

* Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AkioHepHoe 00IIecTBO
«M3narensctBO «lIpocBemienue»

tabauiel: [lepuoanueckas cucreMa xuMmudeckux aemenTos /.M. MennaeneeBa, Tabinuia

PacTBOPUMOCTH, BJICKTpOXI/IMI/ILIeCKI/II\/'I pAA HAIIPAKCHUA MCTAJIJIOB

METOJUYECKUE MATEPUAJIBI VI YYUTEJIA

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



