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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TPEerojaBaHusl Y4yeOHOTo IpeaMmeTa «XUMHUS» B
oOpazoBaTeabHbIX OopraHu3amnusax Poccutickoit deneparuu.

[Iporpamma 1Mo XuMuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpelyCMaTPUBAECT paclpeleieHUe €ro Mo KijaccaM W CTPYKTYpUPOBAaHHE TIO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACNSAET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XUMHU C Y4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXCs, OMNpeaessseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTElIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataMm 00yUYeHUs] XUMUU Ha YPOBHE 1I€JIEH U3ydeHUsl peaMeTa U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTEpPUAIBHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTpatOT (POPMUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJIEC, O IMYTAX PEIICHUS TI00aTBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTUYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM y4eOHOM  JEesATENbHOCTH,
OKCIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(ECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
1IEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MIPUPOILI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAa/l B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. ColiepaHHUE CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOJUTHYECKOW JTMCCOIMAIIMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSASI PYHKITUH OOBSICHEHUS ¥ IPOTHO3UPOBAHMS CBOWCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUCHHS U3YUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XMMUUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. VM3yueHue XMMUU MPOUCXOJUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3y4YeHHBIX Y4eOHbIX mpeameToB: «Okpykawomuid Mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIeATEIIbBHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUM, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIka HayKd, B MPHOOIICHUU K



HAyYHBIM METOJIaM IMO3HAHUS MPU W3YYEHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpalleHHsI C BEIECTBAMU B IIOBCEHEBHON KU3HU.

[Tpu u3yueHUn XMMHUK Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IETH, KaK:

— (¢$opMUpOBAaHHE WHTEIJICKTyaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHbBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclioBUil, CHOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIlIEr0 MHUpa, UCIHOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3YyUYEHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TMOBEICHUS B OBITY W TPYJIOBOM JACATEILHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIe MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY Npo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHUH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemlecTB. OTHOcHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3l0OB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOABI) U XUMHUYECKUX (FOPEHHE CBEUYH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
meau (II) npu HarpeBanuu, B3auMoIeicTBHE Xkene3a ¢ pactBopoM cosd meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPOBEACHNE OYHUCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  Pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJI
(I1IapOCTEPKHEBBIX ).

BaxHeliue npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jmeMeHT U mpoctoe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B mOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Okcunpl. Ilpumenenue xkucinopona. CrocoOsl
NOJIy4eHHUs] Kuclopoda B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KUCIOPOA.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B Ipupoe,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUUECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacellieHHbIE M HEHACHIIIEHHBIE PAcTBOPbI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BeleCTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpupo/ie U B KU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yroiniue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XHUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3NMYECKHE UM XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue coueil.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AyXe, MOJyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYCHHE CBOICTB KHUCIOPOJa, HAOIIOACHHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmokapa), 03HaKOMJICHHE C 00pa31laMH OKCHUJIOB M OTTMCAaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pAClO3HABaHHE M U3YYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPENACIEHHOW MAaCCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJAEIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbIlu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHNE N3MECHECHMUSI
OKpACK{ MHJIMKATOPOB B PaCTBOPaxX KUCIOT U IIEI0UEH, NU3yUEHUE B3AUMOACHCTBHUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkui
HEUTpaNIN3alMy, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBfA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMUYECKUX diemMeHToB. [loHsitne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMpOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckunii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u qiuuHHonepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux aneMeHToB J[. WM. Menneneesa. Ilepuonsl u TpyIimbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B Ilepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenue [lepuoaunueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs)) CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpas3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€H MPHU M3YYEHHM XHUMUH B 8 Kilacce
OCYIIECTBJISIETCS. 4epe3 HCMOJIb30BaHME KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT' O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYyYHBIN (pakT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TEJI0, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3axoH. [lepuoandeckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUSI, KAIBIUSA U UX COCMHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKONW PEHIETKHU U
BHJAa XUMHYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMU4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCITy
M COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKIE
ypaBHEHUS.

[TonsiTue O CKOPOCTM XUMHUYECKOM peakuuu. lloHsTHe 00 00paTUMbBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIIUH. CocraBieHue  ypaBHEHHIA

OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIHMil ¢  HCIOJb30BaHUEM MeETOja
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALIMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaoB (rpaduTa M anMmasa), CIOKHBIX BEIECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUIEO MAaTEPHUATIOB), MPOBEJIECHUE OIBITOB, HIUIIOCTPUPYIOLINX
NPU3HAKKM TNPOTEKAHMsS peakuidl HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BO[Ibl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U MX coeiNHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MYEeCKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wiesnodamu). Xnopooaopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M YeJIOBEKa. BaykHel e XI0puabl U UX HAX0KIACHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEaKIUH, JeXalllue B OCHOBE
IMPOMBIIIUIEHHOTO CIOcOo0a MOMy4YeHUsi CepHOM KUcHoThl. [IpumeHeHue cepHoit
kuciaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIC. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaIOIEe Cpelbl COECOUHEHUSMH Ccepbl (KHCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
busznyeckue U XuMu4yeckue cBoicTBa. KpyroBopot a3ora B mpupojae. AMMHUak, €ro
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMydyeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydYeHHe, (QU3MYECKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEACTaBUTENS Kiacca KHUCIOT U CrHenupuvecKue).
Hcnonb3oBaHruEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, aOTpOIHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALIUY,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrnepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOMCTBA, JEHUCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyY€HUE U
npUMEHEHUe. DKOJIOTMYEeCKUe MpoOJieMbl, CBsI3aHHbIE ¢ OKcUaoM yriepona (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTAa U €€ COlM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO035UCTBE.

[TepBoHaUaNbHBIE TTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYyCHas KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B KHM3HM 4YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npumeHnenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKCHe
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHele cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. Ilpobiembl 06€30MacHOTO  MCIOJIL30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAaYeCTBECHHBIX PEAKIIUH Ha XJIOPUJI-UOHBI U HAOIOJACHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 0OYTIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4YEHUE XUMHUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaUYEeCTBEHHON peakly Ha CyJb(haT-uoH U HAOI0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUxX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIAEOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpaHue, pacro3HaBaHUE U U3y4YEHHUE
CBOMCTB aMMHaka, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3yuEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJECHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJEIEH KPUCTAUIMYECKUX PEETOK anmasa,
rpadura, (QyiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacrio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUSD).

MeTaJuibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpspKeHU MeTawoB. OU3NYecKne U XMMUYECKHe CBOMCTBa MeTaiioB. Oomue
CrocoObl TIONTydeHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenouynbie MeTambl: nonokeHne B [leprnoauueckoil cCuCTeMe XUMHUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIECHUE B MIPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3eMenbHbIE META/UIBl MarHud W KaJdbLUMM: IIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHre B mpupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coefuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAecHWe B mpupoae. dDuszmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoanuecko cucremMme XMMHYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaxXOoxAeHuWe B mnpupoae. Dduznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U comu xxenesa (1) u sxenesa
(III), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BHJICOMATEPUATIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KA4EeCTBEHHBIX PEAKIIMi HA HOHBI: MAarHus, KaJblKs, A TIOMUHUS, IUHKA, xkene3a (1I)
u xenesa (II), menu (II), HabGmrogeHNME W OMHMCaHUE IPOIECCOB OKpAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCHAA LIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 3aja4 1o Teme «BaxHeumme
METaJUIbI U KX COCTUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XHUMHUECKOE 3arpsi3HEHHE OKpYKarolieh cpenbl (MpeienbHas TOoMyCcTUMas
KOHLeHTpanus BeuiecTs, aainee — [1JIK). Poias xumMun B pemieHrn 3KoJI0rHuecKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwie céasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU HM3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, NepUOAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

dusuka: matepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIBI,
PaANOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUIECKUI 3apsij, MPOBOJHHKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJIINYECKas]
pemérka, CrulaBbl, (PU3MYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHbIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUM H
pacCIIMPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCE ITON YUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJACHUWE W MOCTYNKH CBOUX TOBApUIICH C TMO3ULMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BEUIECTBE U XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTAaBIISIOLIUE
OCHOBY I TIOHUMAHUSI CYIIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IS OOBSICHCHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhI, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBuid O€30MacHOCTH Tpu  OOpalleHUuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHON KU3HH;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii u Tpyaa pa3IinyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAHUW MO  XHMHH, OCO3HAaHHBIA  BBIOOp
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEemHOW npoecCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) PK0JIOrHYECKOro0 BOCIUTAHUS:

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, IOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTyalUsX,
YIPOXKAKOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUH, IS
peneHns 3a/1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTbCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAYMMBIC IS
(bopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTeMa, IMPoLecC, 3KCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHS HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHMS,
CTPOUTH JIOTUUECKHE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUu — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMbIX MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI 11O TIPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllMd W TIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABJICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPENEIEHHOTO THUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JAuarpaMMaMH,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce y4yeOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ AUasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  MPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThl  IMO3HABATEIIbHOU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTo OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0BAaHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATEeIbHOCTD, BBIOUpaTh Hanbosee 3PpGeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO PE3YJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCu(pUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJICHTHAs CBS3b, HOHHAS
CBSI3b, HWOH, KaTHWOH, AaHWUOH, pacTBOp, MaccoBas JOJs BeIlEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBlieHHs (popMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAacCy COEAMHEHHUM Mo
dbopmyiaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B [lepuoanueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabMuuHyr ¢opmy Ilepromnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTeMa XuMHYeckux diemeHnToB J[. U.
MeHneneeBay ¢ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sAApa, 00IIee YUCIIO IEKTPOHOB U
pacnpezielieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpALCHUA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrOo 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIMH MBICITUTEIILHOMN NEITETEHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEIOBATH MPaBUJIAM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA0OPaTOPHBIM
o0oOpyJOBaHMEM, a TaKXe ImpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB T10 TIOJYYCHHUIO M COOMPAHHUTO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JakMyc, (eHONPTAICHH, METUIOPAHK

U IpyTHe).

K xoHiy 00ydenus B 9 kJjacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

PacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTn4yecKas ), KpucTtaindeckas pereéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKINH, MPEACIbHO JIOMYyCTUMAas KOHIICHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITH MOHSTHUS MPU ONMMMCAHUU BEILIECTB U UX MPEBPAILICHHU;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJII COCTaBJICHUS (GopMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUU To (dopmysiaM, BUJ XHUMHUYECKOU
CBS3U (KOBaJCHTHAs, WOHHAS, MeTaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIica [lepuonmueckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuynyto popmy Ilepuogmdeckoi CUCTEMBbI XHMHUYECKUX HJIEMEHTOB:
pazuuath MOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)» U «mnodouyHast
noarpynmna (b-rpynma)», manbie u OOJbIIME MEPUOABl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIUE 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYMI ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpuMepaMi MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJII0O XHMHYECKOIo J3JieMeHTa 1o ¢dopMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTIOIaTh TIPaBHIIA MTOIB30BAHNUS XUMHUYECKOHN TIOCYI0M B Ta00paTOPHBIM
obopynoBaHMEM, a TakK)e TMpaBwia oOpalleHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TIO BBIIOJHEHHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIONINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHOM JISATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE PUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3Y4YEHUsI CBOMCTB BEIIECTB M XUMHYECKUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHWS — HaOIIOICHHE,
U3MEpEeHue, MOJICIMPOBaHUE, IKCTIEPUMEHT (PEeaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero Kontponuere Tpakrieckue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
yesoBeKa
12 BelecTBa 1 XuMH4ecKue 15 | bubnuoreka [{OK
peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsatue o kucinorax 2 | bubmmnoreka HOK
MU COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bubnnorexa [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJ1aCChI 1 | 1 bubmuoreka [JOK

HCOPTraHNYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢

Hroro no pazneny

30




Pasznea 3. [lepuoauyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /[. U. MenpaeseeBa. CTpoeHue aToOMOB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaknumn

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XHMHYECKUX dj1eMeHToB /I, H. 7
Menaene-eBa. CtpoeHue

aroma

XuMHYeECKas CBA3b.

3.2 OKUCITUTEIIFHO- 8 1
BOCCTAHOBUTEJILHBIE PEAKITUN

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

Hroro no pazneny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4

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

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuoreka [OK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTepruCcTUKa XUMHYECKUX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
24 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [TOK
' . py ' post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubnuorexa [IOK
' B p https://m.edsoo.ru/7t41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJbHbIE
padoThbI padoThbI
pecypchl

| [Ipeamer xumun. Ponps xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c

’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMUHA https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOpariieHus ¢ 1a60paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoteka IIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

. bubmuorexa [IOK
5 «Paznenenue cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOM COJIN)»
b K

6 ATOMBI 1 MOJIEKYJIBI 1 noamorexa 1O

https://m.edsoo.ru/ff0d2a6c¢

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnokHBIE BENIECTBA 1 bubmmorexa [IOK

p . https://m.edsoo.ru/ff0d2abc
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommorexa 1O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BaentHoc
HIMITH A opuyx HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 1011 XUMHAYECKOr0o bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nYECKUEe U XUMUYECKUE SIBJICHUS. bubmmoreka [JOK
XumMmuyeckas peakis https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycaoBHsI IPOTEKAHUS Bbu6motreka [JOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bubmuoreka [IOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brranciienus komyecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubamorexa LOK
H YpapHen https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukanms xumuuecknx
18 €aKIuil (COeAMHEHUS, PA3I0KEHUS bubamorexa LOK
peakdl A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHnukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KontponsHast padora Nel mo teme bubmuoreka [IOK

«BGHIGCTBa U XUMHUYCCKUC PCAKITU)

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctas

bu6nmmoreka [IOK

21 o3nyxa. Kucinopon — aneme
BOLYXA. RHEIOPOA~— SJEMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
bubnmorexa [IOK
22 KHCJIOpoJia (peaKIuyu OKUCICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOsI MOTy4eHHST KHCIIOPO/ia B
bubnunorexa LIOK
23 1abopaTopuu U MPOMBIIUIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit a3 ekt xumuaeckoit
24 peakIu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKIUAX
TomnuBo (HedTh, yroiab U METaH).
(Hets, y ) bubnuoreka [{OK
25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonydenue u cobupanue bubmmorexa [IOK
‘ P N https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €T0 CBOMCTBY
7 Bonxopon — aneMeHT u mpocToe bubmmnoreka HOK
BelecTBo. Haxoxnenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bubmmoreka IIOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCIIOTAX U COMSAX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4YeHusT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «loxyenne i CO§HpaHHe BOAOpOAa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE €ro CBOMCTBY
0 Mounsipabiii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY bubmmorexa [IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MWIIU 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 YPAaBHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [IOK
B . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopuTens.
37 HacsIieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEIeCcTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
18 «IIpuroTtoBiieHHE PACTBOPOB C bubnnoreka [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 KonTponbnas padota Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaIus, but6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6nmmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBEIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIKS, bubnunorexa LIOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XUMHUYECKUE CBOMCTBA Bu6muoteka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, bu6nmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losyyeHne u XUMHYECKHE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
(cp ) P bubnunoreka LIOK
46 CTIIOCOOBI OJTYYCHHUS, XUMHUUECKUE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJTACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'eneTnueckast CBA3b MEXIY
48 KJIaCCaMH HEOPTaHHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06001IeHre U CUCTEMATU3 A bubnuoreka [{OK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 o teme
" bubnuotexa [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHnn"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

bu6nmmoreka [IOK

51 XUMHUYECKUX 3JIeMeHTOB. [IoHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
50 [Tepuonuueckas cucrema bubnmnoreka HOK
XHMHYECKUX dj1eMeHToB /I, H. https://m.edsoo.ru/00ada52c
MemneneeBa
bubnuoreka [IOK
53 [lepuoapl, rpynnsl, NOATPYMIIIbI
https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
. bubnuorexa [IOK
55 aTOMOB 3JieMeHTOB [lepuoauueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKH U MPaKTUKU. []. bubmuoteka [IOK
N. MenaeneeB — y4€HbIi, MeIaror 1 https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
59 HMonHas xumuieckas CBA3b s
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XUMHUYECKas bubmuoteka [IOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanentHas nenomnsipas | bubnmnoreka HOK
XAMHUYECCKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKACIECHUS 1 bubnmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIIbHbBIC 1 bubnuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKUCINUTEIN U BOCCTAHOBUTEIHN 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
KonrponsHasg padora Ne4 1o teme
P P bubnunoreka LIOK
65 «CTtpoenue atoMa. XuMHUUYECKast 1
https://m.edsoo.ru/00adb486
CBS3bY
66 PezepHbiit ypok. O000mmeHue u 1 Bbu6mmotreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHrliit ypok. O6o0mieHue u 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001IeHNE U | bu6mmoteka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
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I[TPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypchl
Ilepnonnueckuit 3aK0H.
| [lepuoauueckast cucrema | Bbu6mmoteka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [IOK
2 CBOMCTB XMMHYECKHUX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoil CBSA3U U THIIBI | bubmmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yrnybnenue | |
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 Kacca»
6 Krnaccudukanus XuMuueckux | bubmuoteka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
2 ITonsiTE O XUMUYECKOM | but6mmoreka [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHUAOIINC

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




Ha CKOpPOCTb XHMHYCCKOM pE€aknuun
1 MMOJIOKCHUEC XUMHNYCCKOI'O

aucconuanysa. XuMHUECKUe
pCaKkuuu B paCTBOpax»

paBHOBECHs
9 OKHCIUTETBHO- bubnunorexa LIOK
BOCCTAaHOBUTEJbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUUECKON
10 nuccoranui. CUIbHBIC B clla0ble bubmorexa OK
' https://m.edsoo.ru/00adcd68
BJICKTPOIUTHI
11 HMonuble ypaBHEHUS peakui bubmorexa HOK
yp peaKtt https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JMCcCOLMaIuu
XHMUYECKHE CBOMCTBA COJICH B
. bubnuoreka [IOK
13 CBETE TPE/ICTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
. bubnuoreka [{OK
14 [TonsiTne o ruaponuse conen
https://m.edsoo.ru/00add9d4
s O06o001meHre 1 CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «PeleHne 3KcrnepuMeHTaIbHbIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a71a9»
KonrtponsHas pabota Ne2 o teme
17 «ONEKTpoIUTHYECKAs bu6muoreka [JOK

https://m.edsoo.ru/00addec(




OO01as xapakTepuCcTUKa rajJOreHoB.

18 XUMHUYECKUE CBOMCTBA HA IIPUMEPE bubmmorexa [TOK
pHMEp https://m.edsoo.ru/00addfe?
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
. bubnmorexa [IOK
19 XAMUYECKHE CBOMCTBA, OJYyUYECHHUE,
https://m.edsoo.ru/00ade104
MPUMEHEHUE
[Tpaktuyeckas padora Ne 2 o Teme
. bubnuorexa [IOK
20 «ITomydeHne consiHON KUCIOTHI,
B . https://m.edsoo.ru/00ade348
M3y4yeHUE €€ CBOMUCTB»
Brruucienust mo ypaBHeHUSIM
. bubnuorexa [IOK
21 XUMHYECKUX PEAKIUH, ECIIU OJUH
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

2 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnnorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAIIUN CEPBHI.

3 Haxoxnenue cepol u €€ bubmuoreka [IOK
COEIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoiopoJ1, CTpOEHHUE,

P P P bu6mmoreka IIOK
24 ¢busnyeckue 1 XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
bu6mmoteka IIOK
25 (bU3MYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CIToco0a bubnmoreka [JOK

MOJIYUCHUA CepHOﬁ KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpYKaroIllen cpeJibl
COCJIMHEHUSIMU CEPBI

Brruncnenue MmaccoBou 10U

bubnunorexa LIOK

27
BBIX0/1a IPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapaKTeprCTUKA SJICMCHTOB
VA-rpynisl. A3orT,

28 acnrpo}ICT aHeHME B IIPUPOE bubmorexa LOK
pactipoctp PHpoAe, https://m.edsoo.ru/00adeea6
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AmMMHaK, ero Gu3nvecKue u

. bubnuorexa [IOK
29 XUMHYECKHUE CBOMCTBA, MOJyYEHUE
https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilomyuenne aMmuaxa, U3ydeHUE bubnnorexa [IOK
T > 13 https://m.edso00.ru/00adf180
€ro CBOMCTB)

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bubnmorexa LIOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 noOpennii. XUMHUYECKOE bubnmorexa OK
YAODPEHHH. 5 hitps://m.eds0o.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpebl
COEIUHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ'I((l))Ta (1)(1)1/11)31/1(‘162:1(1/16 " bubnmorexa LOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyYeHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Kau€CTBC MUHCPATIbHBIX

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




ynoOpeHuil. 3arps3HeHue
MPUPOIHON cpenbl hocaTamu

Yrnepon, pacnpocTpaHeHue B

bubnunorexa LIOK

35 npupojie, GU3nIecKue u
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yraepojaa, ux Gpusndeckue
U XUMHWYECKHE CBOMCTBA.
bubnunorexa LIOK
36 DKoJoru4ecKue npooIemsl,
https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
.. Bubmuoreka IIOK
37 YroiipHasa KHUCI0Ta U €€ COJIn 3
https://m.edsoo.ru/00ac006¢
[IpakTuueckas padbora Ne 4 o Teme
18 "[lony4yeHue yrieKucioro rasa. Bbu6mmotreka [JOK
KauecTBenHas peakius Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHMYeCcKUX BeIIeCTBaX KakK O bubnmorexa OK
p https://m.edsoo.ru/00ac054¢
COEIMHEHUSX YIJIepoaa
. bubmnorexa [IOK
40 Kpemuuii u ero coeguHeHus 3
https://m.edsoo.ru/00ac080a
[IpaxTnueckas padora Ne 5.
A1 Pemenne skcnepruMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelimue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHU
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
42 «Bakuenime HeMeTaJUIBI U UX

COETMHEHU S

https://m.edsoo.ru/00aeOe18




OO6m1ast xapakTepucTHKa
XUMHAYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bubnmoreka [IOK

43 MeTaJIn4ecKas KpUCcTalllIndecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHYECKUN Psijt bubamorexa LOK
. https://m.edsoo.ru/00ael156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHUs
MeTasioB. CruiaBel. BerauciaeHus
45 10 YPAaBHEHMAM XUMHYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ael156
peakiuii, €ciiv OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
47 [llenounple MeTaIITBI bubmorexa HOK
https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [lenouHO3eMETBHBIC METAILIIBI — bubnuoreka [{OK
KaJILIIMA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coemuHEHUS KaJIbIU bubmmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3 AL
3HAHUH
5 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK

yCTpaHEeHUs

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




[IpakTrueckas padota Ne 6 o Teme

53 "KEcTKOCTL BOABLI M METOJEI €6 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 N — bu6nmmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [{OK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
53 O06o01IeHre U cCHCTeMaTH3aIs
3HaHUI
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3aj1a4 1o teme «Bakneime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUSD)
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUHN, €CIIH OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoteka [IOK
COACPKUT MpuUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MAacCOBOM J0JIA BbIXOJa MTPOJAYKTa
peakiumn
61 O060061IeHre U cucTeMaTH3alus
3HaHUI
KonrtponsHast padora Ne4 o reme
62 «BaxHeimme MeTabl U UX

COCOAUHCHU A




63 BemiectBa u maTepuaisl B | bubnmnoreka HOK
MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE | bubmmoreka [JOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600ICHHE 1 | bubnmnoreka HOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O6o01ienue u | bubmmoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600ICHHE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 63
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