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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1o XMMUHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTaBIEHA Ha OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpa3zoBanus, npeactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCIIUTaHUS U C YUETOM KOHLEMIMU IPENoAaBaHusl y4eOHOro mpeaMera
«XuMus» B 00pa3oBaTeNnbHbIX opranusanusx Poccuiickoii @eneparui.

[IporpamMma 1m0 XuUMUU Na€T TPEJCTABICHHWE O MEsIX, OOIIeH CTpaTeruu OOydYeHUs,
BOCIUTAHMS W Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMHM y4eOHOro NpeaMeTa, yCTaHaBIUBAET
o0s3aTenbHOE PEIMETHOE COJepKaHUe, MpeayCMaTpUBAaeT paclpeaesieHue ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEIEISIET KOJINYECTBEHHBIE
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO0 IOCJEeI0BaTEIbHOCTh
M3YYEeHHUS XUMHUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JOTHUKU y4eOHOTO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuxcs, onpeesieT BO3MOKHOCTH peaAMeTa s
peanuzanuu TpeOOBaHUM K Pe3yJbTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIbHOM MPOrpaMMBbl HA
YPOBHE OCHOBHOT'O 00111er0 00pa30oBaHus, a TaKKe TPEOOBaHUI K pe3yabTaTaM 00yUeHHUs] XUMHUH
Ha YpOBHE LieJell u3ydeHHs NpeIMeTa U OCHOBHBIX BHJOB Yyue€OHO-TIO3HABATEIbHOU
JESTENBHOCTH 00YYaIOIIErocst 10 OCBOEHUIO y4eOHOTO COJIepKaHus.

3HaHUE XUMHH CIYXKUT OCHOBOHU 1151 (POPMUPOBAHUS MUPOBO33PEHHUSI 00YUaIOIIErocs, ero
MIpe/ICTaBICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPaAIOT (hOpMUPYEMbIE XUMUEH
MIPEICTABICHUS] O B3aMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIOLMHU BEIIECTB B MPHUPOJIE, O MyTAX
pemeHust TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYeCKON, MUILIEBOM 1 SKOJIOrMYecKoi 0e301acHOCTH, POOIIeM 3paBOOXPAHEHHUS.

N3yuenune xumunu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH M caMopa3BUTHS U (POpMHUPOBaHUS
KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBbIKOB MX  CaMOCTOSITEJIbHOM  y4yeOHOM  JAESITENBbHOCTH, OKCHEPUMEHTANbHBIX U
HCCJIEeIOBATEIbCKUX YMEHHUI, HEOOXOMUMBIX KaKk B T[OBCEAHEBHOW JKHM3HHM, TaK M B
poeCCHOHANBHON AEATEIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBAE€T OCHOBBI IEIOCTHOTO
B3IJIs1a HAa €IMHCTBO MPHUPOJIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAloM B (HOPMHUPOBAHHUH
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00 y4aroIIuXcs;

crocoOCTByeT (OPMUPOBAHUIO ILIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B 53KOJOIMYECKOe OOpa3oBaHHE
oOyJaromxcs.

JlaHHble HampaBlieHHWs B OOYYEHUH XHUMHUH OOECIEYHBAIOTCS CHEIU(PUKON colepskaHus
y4eOHOro mpeaAMeTa, KOTOPBIA SABISETCS TMEJarorndeckd aJanTUPOBAHHBIM OTPAKECHHEM
0a30BOM HAYKW XUMHH Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0O0pa30BaHMA OPUEHTHPOBAH Ha OCBOCHHE
00y4aromMMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPTaHMYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKON XUMUH.

CtpykTypa coaepxaHHsl MPOrpaMMbl IO XUMHUH cOpPMHUpPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona k €€ usydeHuro. CopeprkaHUe CKIAIbIBAETCS M3 CHUCTEMBI MOHATUH O XMMHUECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XuUMHUYecKkoi peakuumu. OOe 3T CUCTEMBbI



CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUIY IOCIEJOBATEIBLHOIO Pa3BUTHs 3HAHUM 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:

— (OopMUpPOBaHHME MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, FTOTOBOM K CaM0O00pa30BaHMIO,
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;

— oOecrieueHne YCIIOBHM, CIIOCOOCTBYIONIMX MPUOOPETCHUIO OOYYAIOIIMMUCS OTIBITa
pa3zHOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UMEIOLNX YHUBEPCAIbHOE 3HAYCHHE JJIS Pa3IMUHBIX 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, TIOJIyYEHHBIE MPH W3YYEHUH XHMHH, TNPUMEHATH HMX TMpPH pEIIeHHH TpodieM 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 370POBbsl U OKPYKAIOIIEH NPUPOAHON
Cpelibl;



—pa3BUTHE MOTUBAIMH K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npodWis U HAITPABICHHOCTH JATbHEHIIIETO 00YyUCHHUS.

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).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBICe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XHUMHS B CHUCTeMe HayK. Tema u
BenlecTBa. PDusnueckne CBOWCTBAa BEILECTB. ArperatHoe cocrosHue BeniecTB. [lonsaTHE 0
METO/aX MO3HAHMs B XUMHH. UHCThIE BemecTBa U cMecH. CriocoObl pa3/iesieHus: CMeceil.

ATOMBI M MOJIEKYJIBl. XUMUYECKUE HJIEMEHTbl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckass @opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA CcOcTaBa BelecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAas
Macca. MaccoBast 105151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTel o popmynaM XUMUYECKUX COSIMHEHHH.

@dusnyeckue U XUMHUYECKHE SIBJICHUS. XUMUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUUECKue ypaBHeHus. Kiaccupukanuss XMMUYECKUX peakiui
(coenuHeHMs, pa3I0KEHUs, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBUWiIaMu paboThl B j1abopaTopuu M NMpUEMAMHU
oOpaiieHus ¢ 1abopaTOpHBIM O0OpPYIOBAHUEM, M3YYCHHE W ONUCaHUE (U3NYECKUX CBOKHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOIIOIeHne (pr3ndecKkux (TUIaBJIICHHE BOCKA, TASTHHUE JIb/IA,
pacTupaHue caxapa B CTyIKe, KHUIICHHE W KOHJIEHCAllUs BOJbI) U XUMHUYECKHUX (FOpEHHE CBeuH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJIECHCTBHE MeJla C KUCIOTON) SIBJICHUN, HAOII0JeHHIE
W ONHCAaHWE TMPU3HAKOB MPOTEKaHWs XHUMHUYECKHUX peakuuid (pas3jioxeHue caxapa,
B3aMMO/ICUCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJICHCTBHE jkene3a ¢ pactBopom comu menu (ll), m3ydenme cmocoboB
pasfeneHuss CMecei: C IOMOILBI0 MarHuTa, (QWIBTPOBAaHMWE, BbIIAPUBAHHUE, AUCTUILIALMSA,
xpomarorpadus, TpOBEIECHHE OYUCTKH IOBAPEHHOM CONM, HAOMIOJEHHE U OIUCAHHE
pe3yJbTaTOB MPOBEJIEHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE
MoJiesel MOJIEKy (IIapOCTEP)KHEBBIX).

Baskneliue npeacTaBuTe M HEOPraHUYECKHUX BelECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B npupoze, Gpu3ndeckue U XUMUYECKHEe CBOMCTBA (peaKMi TOPEHus).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TOJMydeHHUs KHCIOpoAa B JIAaOOpaTopuu U
poMblIUIeHHOCTH. KpyroBopot kuciopona B npupoge. O30H — auIOTpONHas MOJUPHUKALMS
KHCJIOPO/A.

TeroBoit 3¢p(deKkT XUMHUECKONW peakluH, TEePMOXHUMHUYECKHE YypaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE DPEaKUUHU. TOINIMBO: yronb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
MApPHUKOBOTO AP eKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
¢bu3nyecKre U XUMHUYECKUE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI MoydeHus. KucioTsl u comu.

MossipHblid 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BoAbpl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pPAcTBOpBL. PacTBopuMOCTh BewiecTB B Boae. MaccoBas 10js BeELIECTBa B
pactBope. XumHuueckue cBoiicTBa Boabl. OcHOBaHUsA. Poib pacTBOpOB B NPUPOJE U B JKU3HU



yenoBeka. KpyroBopor Boawsl B mpupoje. 3arpsi3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
coneobpa3ymomure (OCHOBHBIC, KUCIOTHBIC, aM(OTepHbIe) U HeconeoOpazyromue. HomeHnknarypa
okcua0B. PU3nUecKue U XUMUYECKUE CBOMCTBA OKCHUIOB. [lonydeHue okCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHui. Pu3nyeckue M XMMHUYECKHE CBOMCTBAa OCHOBaHui. [lomyuenue
OCHOBaHUM.

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

Comu. Homenknartypa coseil. @uzndeckue U XMMUYECKUE CBOWMCTBA cojel. [lomyuenue
COJICH.

I'enetnueckas cBA3b MEKy KllacCaMU HEOPTaHUYECKUX COCTUHEHHU.

Xumuueckuii IKCnepuMeHm:

KaueCTBEHHOE ONPECIICHUE COMEPIKaHUs KUCIOpOoia B BO3MyXe, MOTyYeHHe, coOupaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MpEKpaIleHHus TOopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoia (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOKHO HCIIONB30BAHKUE BHACOMATEPUAIOB), HAOMIOEHHE O0PA3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJBI 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 cepHO#l KHCIOTBI, KHCIOT C MeTallJlaMH,
peaKuuii HEUTpalIu3aluu, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajlla IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakuelue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux djiemeHtos JI. W.
MenpaeseeBa. CtpoeHne aToM0OB. XUMHYeCKasl ¢BA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U IMIETOYHO3EMEIbHBIE METAIIbI, TaIOTEHbI, UHEPTHBIC 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 ssiemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3WYECKHANA CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snep. M3ortombel. Onextponbl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUUYECKHX A1eMeHTOB [leproandeckoil CUCTEMBI
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 [leproguueckoil CUCTEMBI XUMHUYECKHUX DJIEMEHTOB
JUISl pa3BUTUA HayKH U npakTuku. [[. M. Mennenees — y4€HbIl U IpakJaHUH.

Xumunyeckas CBS3b. KoBasienTHas  (mosiipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATEIBHOCTh XUMUYECKHUX 2JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHCINTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccel
OKHCJICHHUS U BOCCTaHOBJICHUs. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LIMHKA C PAacTBOPaMH KHCJIOT W LIEJIOYEH, NMPOBENCHUE OIBITOB, WLIIOCTPUPYIOIIMUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
yepe3 MCMOJb30BaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX IIOHATUH, TaK W IOHSTHH,
SIBJIFOILMAXCSI CACTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'O LIUKJIA.

OOme ecTecTBEHHO--Hay4YHbIE IOHSATHS: HAaY4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  NEePUOJUYHOCTb,  HAOJIIOJEHHE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (pU3NyYecKHe BETUYMHBI, €IUHUIBI U3MEPEHHUs, 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 3axkoH. Ilepmoamueckas cucrtema XuMudeckux dieMeHtoB J[. .
Menpeneea. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
IOJIO’KEHHUEM DJIEMEHTOB B llepnonndeckoil cucteMe U CTPOCHUEM 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, OTHOCSIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUM, TeHeThdecKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX pEaKLUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B pPEAaKIUU BEIIECTB, IO TEMJIOBOMY 3(QeKkTy, Mo H3MEHEHHIO CTeleHei
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHUIO KaTalu3aTopa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIMH, TEPMOXUMHUECKUE YPaBHEHUS.

[Tonsitne o ckopocTn XUMHUecKor peakiuu. [ToHsATHE 00 OOpaTUMBIX M HEOOPATHMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonstue o
karanuse. [loHstne o xumuueckoM paBHOBecHU. DaKTOpbI, BIUAIOIIME HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBi€HHE YpaBHEHHM OKHCIINTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnonsl,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XMMHYECKOH CBS3H.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0ble 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 nucconuanuy. 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 3aBHUCHMOCTH CKOPOCTHM XMMHMYECKOM pEakLUU OT BO3JICHCTBUS pPa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHUCJIOT, IIeJa0o4ed M coieil (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEO MATEpUANIOB), IPOBEICHHE
OIBITOB, WUTIOCTPUPYIOIIUX MPHU3HAKU NPOTEKaHWs peakUuil MOHHOro obMeHa (oOpa3zoBaHME
ocajJka, BBIJCJICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pas3iokKeHHs, COCAUHEHHMS),
pacro3HaBaHHE HEOPraHMYECKHX BEILIECTB C IOMOIIBI0 KAadyeCTBEHHBIX pEaKkLMi 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.
XUMHUYECKHE CBOICTBa Ha IpuMepe Xjaopa (B3aMMOJEHCTBME C MeTaulaMHu, HeMeTallaMi,
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 37eMeHTOB 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 XHMMHUYEeCKHe 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 KucioTsl. [Ipumenenue
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,
XapaKTepHble CTENEHH OKHCIEHHA. A30T, pPACIpOCTpaHEHHE B MpHUpoJe, (GU3NYECKHE WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOICTBa, noinydeHue 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 KadeCTBE MHHEPAIbHBIX



ynoOpeHuii. XuMU4ecKoe 3arpsisHeHHEe OKpYKarollled cpebl COeIMHEHUSAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, pusndeckue u xumudeckue cBoiictBa. Oxcun 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. YTIEPOH, alUIOTPOIHbIE MOIU(DUKAIIUH, PACIPOCTPAHEHUE B
npupoje, pu3nueckne 1 XUMUYECKHe CBOMCTBA. AncopOumsi. KpyroBopot yriepona B mpupoe.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE U TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a INI00AIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora u eé
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknust Ha  KapOoHart-MoHBL.  lcmomb3oBaHme — KapOOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHSATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIUWHEHHSIX yIriepojaa
(MeraH, STaH, STHWICH, alETHIEH, JTAaHOJN, TJHIEPHH, YyKCycHas Kuciora). [IpupomHbie
WCTOYHUKU YIJIEBOAOPOJOB (yroib, MPHUPOAHBIN Tra3, HE(QTh), MPOAYKTHl UX MepepadOTKH
(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.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, NOJYYCHHE W TPUMEHEHHE.
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, xene300eToH. I[IpobOiembl
0e30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAueCTBEHHBIX pPEaKlWi Ha XJOPUA-UOHBI M HAONIOJEHHUE MPU3HAKOB WX MPOTEKAHUS, 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
BUJIEOMATEpHAIOB), HAONIOJIEHHE TMpollecca OOyIJIMBaHUSA  caxapa TMOJ JeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHUE XMMUYECKUX CBOMCTB pa30aBICHHONW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONOJEeHUE MpH3HaKa eé
MIPOTEKaHUs, 03HAKOMJICHHE C (PU3NYECKHMMM CBOWCTBaMHU a30Ta, gocdopa M MX COEAMHEHUM
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (pocopHBIX yaoOpeHui,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX peakIWid Ha HWOH aMMOHUS U QocdaT-HOH W U3YYCHHE TPH3HAKOB 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, PEIICHHE SKCIEPUMEHTANBHBIX 3a/ad Mo Teme «Baxueime
HEMETAaJUIbl U MX COSTUHEHHS.



MeTaibl M X COeIUHEHUS

OOmass xapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHus B [lepuonnueckoil cucteme xumudyeckux 3iaeMeHToB [l. YI. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAJUIMYECKas KpUCTajuiMuecKas
peméTka. DNeKTPOXUMUYECKUM psAl HaNpsHKeHUH MeTauioB. Dusmyeckne M XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crocoObl MmoydeHuss MeTauioB. [IoHsATHE O KOPPO3UU METAJUIOB,
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, CcTpoeHHE MX aTOMOB, HaxoxjaAeHUEe B npupoje. dusmveckue 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
cucrteMe xumudeckux syeMeHtoB [I. 1. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXKICHUE B
npupoge. dusnyeckue ¥ XUMUYECKHE CBOMCTBA MarHus M Kajablus. BakHeHue cOequHEHUs
KaJblus (OKCHJI, TUIPOKCU, coin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TonoxxeHue B Ilepuoanueckold cucrteMe 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, HaxoXkaeHUe B mpupojae. Ousnyeckne u XUMUYECKUE 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,
W3Y4YCHHE PEe3YNIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HCIOJIB30BAaHUE BHUICOMATEPHAIIOB),
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 HCIIOIH30BaHUE BUICOMATEPHAIIOB), HCCIETOBaHNE 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 4YeJIOBEKa. be3omacHoe 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 TOHSTHH,
SIBJISTFOILIAXCSI CHCTEMHBIMU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.



OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOJUYHOCTD, HaOIoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHS, MATCPHAIIBL.

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

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC YI00pPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

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



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3yJabTaTbl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0OIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0 O0Y4EHUs] XUMUHU B €JUHCTBE YU4eOHOI M BOCIUTATEIbHOM J1eATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLUOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMHU M  JYXOBHO-
HpPaBCTBEHHBIMM IICHHOCTSMH, MPUHATHIMU B OOILIECTBE NPaBWIAMU M HOPMAaMM IOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIN3ALNN 00YJaOLIHXCS.

JIMYHOCTHBIE pE3yNbTAaThl OTPAKAIOT T'OTOBHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPHEHTALUN U PAaCUIMPEHUE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoOTH4Y€CKOro BOCIIMTAHUSA

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHHS 3HAUYEHUS XUMHMUYECKOM HAyKM B JKM3HM COBPEMEHHOTO OOLIECTBa,
CHOCOOHOCTH BIIA/IETh JOCTOBEPHON MH(pOpManUed 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHOW XHUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 00IIEeCTBa;

2)rpamaaHCcKoOro BOCIIMTAHMS:

IIPEICTABIEHUS] O COLMAIbHBIX HOPMax M IIpaBWJIAaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE, KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B 001IECTBEHHO MIOJIE3HOM,
y4eOHO-UCCIIEJOBATENbCKOM, TBOPUECKOW M JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM JEATEIbHOCTH P BBIMOJHEHUN YUeOHBIX, ITO3HABATENILHBIX 3a7ad,
BBITIOJTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJIEHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOILM B INpoLecce 3TOW y4eOHOW HesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEJEHUE M IIOCTYIIKM CBOMX TOBApHILUEH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS ITOCIEICTBUH OCTYIIKOB;

3)11eHHOCTH HAYYHOI'0 TO3HAHMSA

MHPOBO33PEHUYECKHUE  MPEACTaBICHUS O  BEIIECTBE W XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBISIOIIUE OCHOBY JUIS
MOHMMAaHMUsI  CYIIHOCTH HAayyHOW KapTHUHBI MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJABI, B3aUMOCBA3SIX YEJOBEKa C IMPUPOIHOM Cpefoi, 0 posn
XMMHH B [TIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJYYEHHE HOBBIX 3HAaHUN IO XUMHH,
HEOOXOAMMBIE [UIsl OOBACHEHHMs HAOIOJAaeMBbIX IIPOLIECCOB M SIBJICHUM, I103HABATEIbHOM,
MH(GOPMAIIMOHHOM M YUTATEIbCKON KYJIBTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOIN pabOThI
C y4eOHBIMHU TEKCTaMHM, CIPABOYHOMN JUTEPaTypOM, JOCTYMHBIMU TEXHHUUYECKHUMM CpPEICTBAMU
MH(QOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M IO3HAHUIO, JI0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HMCCIIEIOBATEIBCKON ACATEIHLHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJIEHHOCTH U YPOBHS 00y4YeHMs B AajbHEHIIeM;

4)dopMupoBaHNSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE LEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 3J0pOBBIH 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI M HENpUSITHE BPEIHBIX
OpUBbIYEK (yHOTpPEeOJEHUSI aJKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJEHUS



MpaBmwI 0€30MaCHOCTU TMPH OOpalleHWHd C XMUMHYECKUMHU BEIIECTBAMU B OBITY W peajbHOU
YKU3HH,

5)TpyaoBOro BoCnuTAHMS:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TpyAy W pe3yabTaTaM TPYAOBOW MAESITEIHHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS
MpPEeIMETHbIX 3HaHUM 1O XWUMHUHU, OCO3HAaHHBIM BBIOOP MHIUBUAYATbHOW TPAEKTOPHUH
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)3K0/10rMYeCKOro BOCTIUTAHUSA:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBCHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)KE€ B CUTYAIUSAX, YTPOKAIOLIUX 3JOPOBbIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJTydaeMble TMPU WU3YyYECHUW XUMHH, IS PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYKaIoIel MPUPOJTHON Cpeioi, IJIsl TIOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MOCPEJCTBOM METOJIOB XUMHUH, IKOJIOTHIYECKOTO MBIIUICHHS, YMEHUsI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHOM, KOMMYHUKATUBHOMN U COLIMAJIBHON NTPaKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE HUCIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIE 00ecneunBaloT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM eATeIbHOCTH.

IHo3naBaTebHBIE YHHBEPCAIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornueckue aeicTBHUs:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIICHUS MpPU OCBOCHUM 3HAHMI:
pacKpbIBaTb CMBICI XUMHUYECKUX TMOHATHM (BBIACIATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMUYECKHUX BEIIECTB U XUMUYECKHUX PEAKINH, YCTaHABIUBATh IPUUYMHHO-CIICJICTBEHHBIE CBS3U
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHEIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIbI U 3aKJIFOUCHHS;

yMEHUE TPUMEHSATh B MPOIECCe MO3HAHUS MOHATUSA (NIPEAMETHBIC U METaIpeJIMETHBIE),
CUMBOIIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATh IIUPOKO
MPUMEHSAEMbIE B XUMHH MOJEJIbHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XxuMHuueckass ¢opMyla M ypaBHEHHE XHMHUECKOW peaklud — TpU peHieHud YydeOHo-
MO3HABATENbHBIX 3a/la4, C Y4€TOM OTHUX MOJEIBHBIX MPEICTABICHUN BBIABIATH U
XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKKA H3Yy4aeMbIX OOBEKTOB — XHMHUUYECKHX BEIIECTB U
XUMHUYECKHX pPEaKIHi, BbISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYUS B U3yUAE€MBbIX MPOIIECCAX U ABICHUSIX.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:



YMEHHME MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH! B KAUECTBE HMHCTPYMEHTAa IO3HAHUSA, 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, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3TIUUHBIX BUIOB
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHUBOPEUYMBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSATH Pa3IUIHbIe METO/IBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHMS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
Ipyrumu popmMamu rpa@uKu U UX KOMOUHALUSAMU;

YMEHHUE HCIMOJIb30BaTh M aHAIU3UpPOBaTh B Ipolecce y4yeOHOM M HcCCiIe0BaTeNnbCKON
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 (Wiau) AMCKYCCHMH) MO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U TNHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALMI0 PE3YJIbTaTOB BBINOJHEHUS XHUMHUYECKOIO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
HCCJIEIOBATEIbCKON AESITEbHOCTH IPHU PELIEHUM BO3HMKAIOUIMX NpPOoOJIEM Ha OCHOBE YyuéTa
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU PabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHbIX W I03HABaTENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM JEHCTBHM IIPU
BBIMOJIHEHUM 33JaHUN € Y4ETOM IMIOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLUAX, OLICHUBATh COOTBETCTBUE IMOJIyUEHHOI'O pe3yibTaTa 3asiBICHHON LIENH,
YMEHHE MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

NPEJMETHBIE PE3YJbTATHI

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



O6y‘-IaIOH_[I/IMI/IC$I HAay4YHBIC 3HAHUWA, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(I)I/IHCCKI/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 xonHuy oOyuenust B 8 kjiacce MmpeIMETHbIE Pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyJa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJTHOPOJHAs), BaJCHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, KilacCupukanus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
NOJIIpHasl M HEIOJIIpHAas KOBAJEHTHAas CBSA3b, WOHHAsl CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast 10JIs BelecTBa (IPOLIEHTHAs: KOHIIEHTpPALUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IMOHSATHUI M NPUMEHSTHh 3TU
MOHATUS NPU ONMCAHUY BELECTB U MX MPEBPALICHUN;

UCTIOJIb30BAaTh XMUMHYECKYI0 CHUMBOJHKY JJIsi COCTaBJIeHHS (OpPMYIT BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OHHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
Onpene€HHOMY KJIAacCy COEAMHEHHH 10 ¢opMmynaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucrteMe, 3aKOHOB COXPAHEHHs MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaJIpo;
ONKCBHIBaTh M XapakTepuszoBaTh TabauuHyro ¢(opmy Ilepuonnueckoit cuctembl
XUMHUYECKHX AJIEMEHTOB: pa3inyaTh IMOHATUS «IJIaBHas mnoArpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie ¥ OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKMX 3JEMEHTOB (COCTaB M 3apsAl A1pa, oOllee 4YHUCIO D3JIEKTPOHOB U
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJIaccU(pUIUPOBaTh XMMHUYECKUE JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB PA3JIMYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHU XMMUYECKHX MPEBPALCHUNA B PAa3JIMUHBIX YCIOBHSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOI0 3JIeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUYETHI 10 YPABHEHHUIO XMMHUYECKON PEaKIUu;



MPUMEHSTh OCHOBHBIE OIEPAIlUU MBICIUTEILHON NEATeIbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
-CTICZICTBEHHBIX CBSI3€H — JJISi M3YUEHHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUH,
CCTCCTBCHHO-HAYYHBIC ~ METOJbI ~ TO3HaHWS  —  HAONOJeHWEe,  HW3MEPCHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICJICHHBIN);

CIeOBaTh TMpaBWIAM TIOJB30BAaHUS XUMHYECKOW TMMOCYyIoi U  J1ab0paTopHBIM
o0opysoBaHHEM, a TakXKe IMpaBWIaM OOpaIlleHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BHITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYCHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OIpeneaEHHON MaccoBOM JoJeil pacTBOPEHHOTO BEIIECTBA, TNIAHUPOBAThH
U TIPOBOJIMTH XUMHUYECKHE dKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakMyc, peHonranernt, METUIOpaHXK U IPYyTre).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE Pe3y/lbTaThl Ha 0A30BOM YPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMs, pPEAaKUMd HOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJIEHHE, aJIOTponus, amM(pOTepHOCTb, XUMHUUYECKas CBA3b
(koBalleHTHasi, MOHHAs, MeTaJUIM4yecKas), KpUCTAUIMUecKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuHu, TMPEeAeiabHO JOIyCTUMAas
koHneHnTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XMMUYECKYI) CHMBOJHUKY [UJISI COCTaBiCHHS (OpMyT BeEIIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COENMHEHUN Mo (QopmyaaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJUTMYECKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsiji HOHA IO XHWMHYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnmna (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymma)», manple u OONbIIHME TEPHUOIBI,
COOTHOCHUTH 00O3HAuU€HUs, KOTOpbIE MMEIOTCSI B IEpUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo AIEKTPOHOB U pacTpeelieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOMCTB DJIEMEHTOB W HX
COCAMHEHUN B MpeJeax MaJbIX MEPUOAOB M TJIABHBIX MOArPYII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



KJIaccu(pUIUpPOBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuu (IO YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIU;

COCTAaBIISATh YPABHEHMSI IJIEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYHNIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAIIECHUI B PA3JIMUHBIX YCIOBHUSAX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIiiu;

coOmoaTh MpaBWja TOJb30BAaHUS XUMHMYECKOW TMOCYIO0M U  J1abopaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUHU C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB 110 MOIYYEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAIOLINE KaUYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM NyTEM XJOpua-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEpAlMM MBICIUTEILHON NEeATeIbHOCTH — aHaJW3 M CHHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTHU3aLUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, HU3MEpEeHUue, MOJEIUPOBAHHE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

Ne

HaumenoBaHue pa3aejioB u

KoanuyecTBO 4acos

KonTpoabHbie

IMpakTH4yeckue

DJIeKTpOHHbIE (LU (POBbHIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoTsI padoThbI
Pa3nen 1.IlepBoHavyaibHble XHMHUYECKHE MOHATHS
Xumust — BaxHas 001acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK
NPaKTUYECKOH e TETbHOCTH https://m.edsoo0.ru/7f41837¢c
YeJIoBeKa
12 BertecTBa 1 xXuMuueckue 15 1 bubmuorexa [IOK
peaxuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2.BaxkHelinue npeacTaBUTE I HEOPraHUYECKUX BelIeCTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmmorexa [IOK
00 okcumax https://m.edsoo0.ru/7f41837c
29 Bonopoa.llonsitue o kucnorax 8 1 butmmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lousitue 06 5 1 1 bu6nuorexa LIOK
OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 1 1 1 bu6nunorexa [IOK
HCOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro o pasueny 30

Paznen 3.Ilepuoguuecknii 3axon u Ilepuoaunveckas cucrema xummnueckux 3jaemMeHToB /. U. MenneneeBa. CTpoenne aToMOB.
Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBHTEJIbLHbBIE pPe€aKIuu



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

[lepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1 XUMUYecKkux anemeHTon /. 1. 7 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
Mennene-eBa. Ctpoenue
aToMma
XuMu4decKas CBSI3b.
3.2 OKUCIUTEIBHO- 8 bubamorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIBHBIC PCAKIIUN
bu6nunorexa LIOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

ITO ITPOT'PAMME



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

9 KUIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aenoB U TeM uuppoBbIe
Ne i/mt P Konrpoabubie | IlpakTuyeckue (mucpp )
NpPOrpaMMsbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
Pa3zpnen 1.BemiecTBo 1 XMUMHUYeECKHE PeaKIIUA
[loBTOpeHue u yriyoieHne 3HaHUI bubmmorexa [IOK
1.1 5 1
OCHOBHBIX pa3/IeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bub6numorexa LIOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs TUCCOLHALIMSL. bubnmoreka [JOK
1.3 8 1 1
XUMHUECKUE PEeaKL B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2.HemeTanibl 1 HX COeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIECKUX 4 1 bubnmoreka [JOK
' aneMeHToB VIIA-rpymmsl. [anoreHs https://m.edsoo.ru/7f41a636
. JIEMEHTOB -TPYTIIIBI. "
Py P https://m.edso0.ru/7f41a636
COCIMHEHUS
06
23| onewewmon VArpynma, Asor, dochop x| 7 1 Bromorea LOK
' PR ’ P https://m.edso0.ru/7f41a636
COEJIMHEHUS
Ve OOmast xapallic/i:pncmxa XgMI/I‘-IeCKI/IX . , , BuGmorexa [IOK
. HJIEMEHTOB -rpyHIbl. YTIepoa u
. by pod https://m.edsoo.ru/7f41a636
KPEeMHUH U UX COEIMHEHUS
Hroro no pazneny 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

Paznena 3.MeraJJIbI M X COCIUHEHUSA

. bubmmnoreka LIOK
3.1 Obmue cBOHCTB MeTAIIOR 4 https://m.edso0.ru/7f41a636
3.9 B . 16 bubmuorexa [IOK
. AKHENIINE METAJUIBL U UX COSIUHEHUS https://m.eds0o.ru/7f41a636
Htoro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HH YEI0BEKA 3 bubmorera [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMmst 3 bubmorera [IOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KoanuectBo yacos Jlara JJIeKTPOHHbBbIE HU(PPOBbIE
B Tema Ypoka K()]-[Tpo_m,]-[b[e HpaKanecxne 06pa3OBaTe.m>m>le
n/n Bcero U3y4YeHHs
padoTsI padoThbI pecypcbl
1 [Ipeamer xumun. Ponas xumuu B 1 bu6mmoreka [IOK
KM3HM YesioBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTue o MeTodax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[Tpaktruueckas padorta Ne 1 «IIpaBua
3 paboThI B 1ab0paTopuu U IPUEMBI 1 bu6mmoreka [JOK
oOpaiteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Yucrelie BemecTBa U cMecd. CriocoObl but6mmoreka [IOK
4 . 1
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
[MpakTrdeckas padora Ne 2
5 «Il’)ae.zleneHHe cﬁeceﬁ (Ha mpumepe 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPESHHOMN COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHYCCKUE DJIEMCHTBI. 3HAKU 1 bu6mmorexa [IOK
(CHMBOJTBI) XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOXKHBIE BEIIECTBA 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamorewa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 bubmuorexa [JOK



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

BelIecTB. XUMuyeckas hopmyia.
BaneHTHOCTh aTOMOB XUMHUYECKHUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocuTeNnbHAs aTOMHAas Macca.

bu6moreka [IOK

1 OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1071 XMMAYECKOT0 but6mmoreka [IOK
3JIEMEHTA B COCIUHCHUHI https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Moib. bu6moreka [IOK
MossipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SBICHHUS. but6mmoreka [IOK
XuMudeckasi peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnuorexa LIOK
XMMHUYECKHMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MacChl BEIIECTB. but6mmoreka [IOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA 110 yPaBHEHUSIM Bubmworexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaAKITUN
Kiaccudukanus XuMHIeCKUX
18 peaKumg) (co:;[HHeHHH pasIoKEHUS bubmmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIH-
19 SHIUKJIONEIUCT. O60g;l_[eHI/Ie 5 bubmmorexa OK
B https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIUsl 3HAHUI
20 Konrponsnas padora Nel no reme bubnuorexa LIOK
«BeriecTBa 1 XUMHUCCKUE PCAKIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CocraB but6mmoreka [IOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



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

IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOslI MoNTy4eHus: KUCI0po/ia B
23 nabopaTopun }I:IHPOMI)IIHJ'IGHPHOHCTI/I. bubamorewa LIOK
https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKLnH, MOHATHE O bu6mmoreka [JOK
TEPMOXHUMHUYECKOM YPAaBHCHHH, 3K30- https://m.edsoo.ru/ff0d4790
U DHIOTCPMUYCCKUX PEAKITUIX
TomnuBo (He(Th, Yroiab U METaH).
25 3arpa3He1§Heq1;03n}}lfrxa CHOCOOBI )ero bubmmorexa OK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «IE)IonyquHe u 1(::)061/1paHHe bubnnorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3YUYEHUE eT0 CBOWCTBY»
97 Bonopon — snemMeHT u npocroe but6mmoreka [IOK
BerectBo. Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [IpumeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [loHsiTHE O KUCIOTAX U COMAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHus BOJ0OPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtrueckas padota Ne 4 o Teme BuGmorexa LIOK
31 «IlonyueHnue u cobupanue BoOIOPOa,

W3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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

Moutsipablii 00bEM Ta30B. 3aKOH

but6mmoreka [IOK

32 ABorapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA
33 BEILIECTBA rasa 1o €ro U3BECTHOMY Bubmworeia LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brraucienus 005EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMHU Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHIA Ta30B
35 du3nyeckue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuid. [lonsitue 00 bubnuorexa [JOK
MH/IMKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.
37 Hacreiniensrle 1 HeHACHIIIEHHEBIE but6mmoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmuorexa [JOK
OTpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBAY
39 Konrponsnas padora Ne2 o reme bubnuorexa LIOK
«Kucaopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cCocTaB, KilaccupuKaius, but6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHne U XUMHYSCKHE CBOMCTBA
41 Kljcn};;{bl; OCHOBHLEI:)((: u S Bubmrorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
42 OcHOBaHUA: COCTaB, KJIacCU(UKAIIHS, bu6moreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue 1 XuMU4ECKUE CBOKWCTBA bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccudukarus, bu6moreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [loryyenne u XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBIf HI:)JIyq)eHI/I;I XI/IMI/I‘IZCpKI/Ie Bubnroreia LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpakTueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3314 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHHMYECKHX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
I'eneTnueckas cBs3b M€
48 KJIaccaMu HeopraHquc;Kpilxy Bubnmorexa HOK
. https://m.edsoo.ru/00ad9a50
COCIUHCHUI
O0001IeHNE U CUCTEMATU3 AL
49 3HAHUI bubnuorexa [JOK
"OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9cb?2
coequHeHun"
KonTponbsHas padora Ne3 mo teme
50 "OCHEBHI)IC Knr;ccm HEOPraHUYECKUX bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCTMHECHUI
[TepBble NONMBITKU KJIACCU(DHKALIMI
51 XI:I\I/)II/I‘I:CK;X BJICMCHT;Z. ?IOH}I;II/IC 0 Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
52 [lepnonuueckuii 3aKoH U bu6moreka [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
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[lepunonuueckas cucrtema
XUMHYeCcKuX 3yeMeHToB [I. U.

https://m.edsoo.ru/00ada52c

MenneneeBa
53 [lepromapl, TPYIITEI, TOATPYIIIBI bubmmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otorsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTPOHHBIX O60J‘IO‘{CKV BuGmorexa OK
55 aToMOB 3J1eMeHTOB [lepunonnueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. V1. Menneneena
XapaKkTeprcTHKa XUMUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Mepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ilepuonnyeckoro 3akoHa
57 JUISL pa3BUTHS HAyKHU U NIPaKTUKU. []. bubnuorexa LIOK
W. MenneneeB — y4€HBIi, egaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIIEKTPOOTPULIATETLHOCT AaTOMOB bubnuotexa [JOK
58
XHUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast xumudeckasi CBs3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosnsipHasi XuMu4ueckas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrHas HenosspHas bubnuorexa LIOK
XAMUYECKas CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 CreneHb OKUCIICHUS

https://m.edsoo.ru/00adae28
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OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE

but6mmoreka [IOK

63 peakum L https://m.edsoo.ru/00adb076
64 OKHUCIUTETN U BOCCTAHOBUTEIIH 1 bubmmorexa LOK
https://m.edsoo.ru/00adb076
55 | cCopocre srins, Smemesn | 1 Entmiotexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepHblil ypok. O60011eHNE U 1 bu6nuorexa LIOK
CHCTEMATH3ALMs 3HAHUHN https://m.edsoo.ru/00adb33c
67 Peseprubiil ypok. O60061eHIE 1 1 bubnuorexa [JOK
cUcTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Pezepublii ypok. O60011eHNE U 1 bubnuorexa LIOK
CHCTEMATU3ALNS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
No KoanuectBo yacos Jlara JJIeKTPOHHbBbIE HU(PPOBbIE
w/n Tema ypoka Beero Konrpoabubie | Ilpakruueckue A — o0pasoBare/ibHbIe
padoThbI padoThI pecypcbl
Ilepnonueckuii 3aKOH.

1 [lepuonnueckas cucrema 1 bu6nmoreka [IOK
XUMUYECKUX dieMeHToB J]. U. https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XEIMI/I‘-IGCKI/IX 3JIEMEHTOB 1 bubmorexa LIOK

- https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMHYECKOH CBI3U U THUIIBI 1 bub6moreka [IOK
KPUCTAJNTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme

5 «[loBTOpEeHue u yrioyoiaeHue 1 1
3HaHUI OCHOBHBIX Pa3J/iesIoB Kypca
8 kiacca»

6 Knaccudukanus XuMruueckux 1 bu6mmoreka [IOK
PEaKIyii 10 Pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOI

7 peaKIuu. HOHSII;I/IG 0 TOMOTCHHBIX U 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEaKIUIX

8 [TonsiTHE O XUMUYECKOM 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

paBHOBecHH. PaKTOPBI, BIUAIOLINE
Ha CKOPOCTh XUMHUYECKOW PEaKIIKU
U II0JIOKEHUE XUMHUYECKOTO
paBHOBeCHs

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

OKHUCIINTEIFHO-BOCCTAHOBUTEIIBHEIC

bubmuorexa [JOK

JUCccoIranysl. XUMHYECKHUE

o peaxiuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOITUTHUECKON
10 ,uucfounaunn.annLHHe U ci1a0ble buomorera [IOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHble ypaBHEHMSI peaKkLui bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOHUCTBA KUCIIOT U
12 OCHOBAaHHUH B CBETE IIPEACTABICHUI bu6mmoreka [IOK
00 3JIEKTPOTUTHYCCKOM https://m.edsoo.ru/00add5d8
JTACCOIHAITAN
XuMHUYECKHE CBOMCTBA COJICH B
13 CBeTe MpeCTaBICHUN 00 bubmmorexa HOK
. https://m.edsoo.ru/00add8b2
AIEKTPOIIUTUIECKON JUCCOLUAIIUU
14 [lonsitue o ruaponuse coneit bubmmorexa HOK
https://m.edsoo.ru/00add9d4
15 O0001IeHHEe U CHCTEMAaTH3aIUs bubmuorexa [IOK
3HAHHN https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 <<l£)emeHHe 31<cnpep1/1MeHTanLHHx bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
Konrtponsnas padora Ne2 o reme BuGmorexa LIOK
17 «INEKTPOTUTHICCKAS

https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

peakiuu B pacTBOPax»

OO6m1as XxapakTepUCTUKA TaJIOT€HOB.

18 XHUMHYECKHE CBOICTBA HA IPUMEPE buommorera [IOK
PHUMED https://m.edsoo.ru/00addfe2
XJIopa
X .C
o nopo:nos(;nov :)M;aﬂOKHCJ;OTt BuGmmorexa LIOK
XUMHUYECKUE CBOUCTBA, IT HU
> TOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IT 0 Ne 2
20 «I?I?)iTH:{(I:/IKea:on;HOoTI; KHCH(I)I:LIT o bubmorexa [IOK
YACHIe . ’ https://m.edsoo.ru/00ade348
H3y4deHue e€ CBOMCTBY»
B
21 mnc;f}imﬂ H;ZpafiHeeI;Hmi but6mmoreka [IOK
XAMHAYECKAX Wi, ECIIU OINH
DCAKIHH, A https://m.edsoo.ru/00ade488
U3 PEareHToB JlaH B U30BITKE
29 OO0m1as XapaKTEPUCTHKA JIEMEHTOB bubmuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ANnoTponHble MOAU(DHUKALINN CEPBI.
Haxoxnenue cepsl u eé but6mmoreka [JOK
23 .
COEIMHEHUI B PUPO/IE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPhI
C b b
2% | fuowccxne n xmarcone BuGmorera LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
) gxcnﬂm cepbl. CepHasi KHCIIOTA, BuGmorexa LIOK
W3UYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMECHECHHE
X
UMUYECKHE PEaKIInH, JIekKaIlIue B BuGmmorexa LOK
26 OCHOBE MPOMBIIIIEHHOTO CItocoba

MMOJIYYCHHA cepHoﬁ KHCJIOTHI.

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



https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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XUMHYecKoe 3arpsi3HeHne
OKPYKaroIIeil Cpeabl
COCAMHEHUSIMU CEPBI

Briuunciienne MaccoBoi 101U

bu6moreka [IOK

27
BBIXO/1a TIPOJIyKTa PEaKIIUu https://m.edsoo.ru/00adec8a
OO0m1as XapaKTEePUCTUKA JIEMEHTOB
VA-rpynnsl. A30T,

28 acIpoCTpaHEHUE B IPUPOIC Bubmroreia LIOK
pactipoctp PHpOAe, https://m.edsoo.ru/00adeea6
buznyecKrue U XUMHUYECKUE
CBOMCTBaA
AMMuak, ero puznyecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJyICHUE Bubmmoreia LIOK

O https://m.edsoo.ru/00adf004
U TIpUMEHEHUe
IT o6ota Ne 3
p | et
yqv 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KUCIOTa, €€ GU3nIecKue u bub6mmoreka [IOK
XAMUYECKHAE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHMEe HUTPATOB U COJEH

” aMM60HI/I$I ? K;‘-IGCTBG MUHEPATBLHBIX BuGmorexa [OK

00penuii. XMMHUYECKOE
yAODP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOUIEH cpeabl
COCIMHCHUSMH a30Ta
) .0 V
S I BiSmorera LIOK
Hasi KHCJIOTa, (PU3UYECKUE U
p HU ’ https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOIyUYeHUE
34 Hcnonp3oBanue dhocharos B bubmuorexa [JOK

Ka4€CTBC MHUHCPAJIBbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuit. 3arps3HeHHe
PUPOJIHOH cpeabl hochaTamu

Yraepon, pacnpocTpaHEHUE B

but6mmoreka [IOK

3 HpHPOIE, (pmnqeucme 1 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBONCTBA
Okcuapl yraeposa, ux Gu3ndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOrHYecKue mpoodIemMbl bubmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepoja
(V)
37 VYronbHas KUCI0Ta U € COU Bubmroreia LIOK
https://m.edsoo.ru/00ae006c
[Tpaktuueckas padora Ne 4 o Teme
38 "[lonyyeHue yriaekuciioro rasa. bubnuorexa [LIOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[TepBoHaUaIbHBIC TTOHATHS 00
39 OpfaHI/I‘leCKI/IX BEIIIECTBAX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUAX YTIIepoaa
40 Kpemnwuii u ero coennHeHHst buGmorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemienue skcnepuMeHTanbHBIX bubmuotexa [JOK
3aja4 1o Teme «BakHeiime https://m.edsoo.ru/00ae0bf2
HEMETAaJUThl U UX COSTUHCHUS
KOHTpOJzLHaH pabota Ne3 o reme Bu6morexa LOK
42 «BaxHelre HeMeTaIIbl U UX

COCIHUHCHUA»

https://m.edso0.ru/00ae0el18



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO61mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB —
MeTaiioB. MeTannuueckas CBsI3b U

bu6moreka [IOK

43 MeTaJUTMYeCcKas KPUCTAIUINIECKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XuMHYECKHE CBOMCTBA METAJLJIOB.
44 DNEeKTPOXUMHUYECKHUH P Bubmmorexa HOK
N https://m.edsoo.ru/00ae1156
HaIpsKEHUH METaJIOB
OO0mre crnocoObl MOTyYEHUS
MeTajioB. CruiaBbl. BeraucieHnus
45 10 YPaBHEHUSAM XUMHUYECKUX bubmmorexa HOK
. https://m.edsoo0.ru/00ae1156
peakIuii, eciid OANH U3 PEarceHTOB
COEPKUT IPUMECHU
46 ITonaTHe 0 KOPPO3UK METAIIIOB Bubmmorexa HOK
https://m.edsoo.ru/00ae1278
47 [Ilenounble MeTaILTBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl U TUAPOKCUIBI HATPUS U but6mmoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3EMENBHBIE METAILIBI — bu6nmnoreka [IOK
KaJIbIUI ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuetimmue coefuHEHUS KAJIbIUI bubmmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CHCTEMAaTH3aIUs
3HaHUHI
52 JKEcTKoCTh BOIBI U CIIOCOOBI €8 but6mmoreka [IOK

YCTpaHEeHUS

https://m.edso0.ru/00ae1886
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[TpakTrueckas paborta Ne 6 o Teme

53 "YKEcTKOCTh BOMIBI M METOJIBI €8 bubmorexa [IOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa IIOK
>4 ATrOMHHHI https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBONCTBA OKCHIA U bu6mmoreka [IOK
55
THPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH but6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNEe U CUCTeMATHU3AIIHS
3HaHUU
ITpakTrueckas padota Ne 7.
59 Pemenne skciepuMeHTaIbHBIX bubmorexa [IOK
3aja4 1o TeMe «BaxHeiime https://m.edsoo.ru/00ae3de8
METaJTBI U UX COCTUHEHUS
Bbrancnenus no ypaBHEHUSIM
XUMHUYECKHUX PEAKITHH, eCITH OJIHH
50 U3 PEareHTOB JJaH B N30BITKE WU bubmmorexa [LIOK
COJZICP)KUT ITpUMecH. Beruuciienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIXOJIa TIPOAYKTA
peakuuu
61 O060011eH1e U cUCTeMaTH3alMs
3HAaHUN
Konrtponsnas padora Ne4 no reme
62 «Baxknelre MeTasibl U UX

COCTMHEHUS»
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63 BemecTBa u maTepuainsl B 1 but6mmoreka [IOK
[IOBCEIHEBHOM KU3HU YEI0BEKA https://m.edsoo0.ru/00ae3f50
XHUMHUUYECKOE 3arpsi3HEHHE bubnuorexa LIOK

64 . 1
OKPYXKAroIIei CpeIbl https://m.edso0.ru/00ae4270

65 Ponp xumMum B perieHuun 1 bu6mmoreka [IOK
9KOJIOTMIECKUX PoOIIeM https://m.edsoo.ru/00ae4270

66 PezepHslii ypok. O600111eHNE 1 1 bubnuorexa LIOK
cUCTEMATH3aMs 3HAHUHA https://m.edso0.ru/00ae0d0a

67 PeseprubIil ypok. O6001IeHIE 1 1 bubmuotexa [JOK
cHCTeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c

OBUIEE KOJIMYECTBO YACOB 11O 66

ITPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
» Xumus, 8 kiacc/ I'abpuensiu O.C., OctpoymoB N.I'., Cnaakxos C.A.,
AxuunonepHoe o6mectBo «M3narensctBo «IIpocBenienue
* Xumus, 9 kiacc/ I'abpuensin O.C., OctpoymoB U.I'., Cnaakxos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «IIpocBemienue
tabmuubl: [lepuoanyeckas cucteMa XuMuieckux aaementos 1. M.
MenieneeBa, Tabyna pacTBOPUMOCTH, NEKTPOXUMUYECKHN PsIl HAPsSKEHUs
METaJIOB
METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIH-YPOBEHb. -
Peanuzanus TpedoBanuii ®I'OC ocHOBHOT0 00111€TO 00pa30BaHUs.
Metoanueckoe nocodue 1 yuutens.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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