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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmMa o XMMHUU Ha YPOBHE OCHOBHOT'O OOLIEr0 0O0pa3oBaHus
COCTaBJIEeHa Ha OCHOBE TPEOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHOM MPOTPaMMBI  OCHOBHOTO  o0miero oOpa3oBaHmUs,
npeacraBieHHblx B PI'OC OO0, a Takxke Ha OCHOBe (helrepalbHOU
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLIETILIMM PENOJaBAHUS
yuyeOHOro mpenMera «XuUMHA» B 00pa30BATEIbHBIX OPraHU3aALUAX
Poccutickon @enepanumu.

[IporpaMMa 10 XuUMUU Aa€T TPEICTaBICHHE O IENAX, OOImen
cTpaTernu OOy4YeHHs, BOCIHUTAHUS W pPa3BUTUA  OOYYAIOIIUXCS
CpeICTBaMU  Y4YeOHOro IpeaMeTa, YCTaHaBIMBAeT 00s3aTelbHOE
IIPEAMETHOE COAEpKaHue, IPEAyCMaTPUBAET PACIPEIEICHUE €r0o 110
KJIacCaM M CTPYKTYPUPOBAHHE IO Pa3feiaM U Te€MaM IPOTrpaMMBbI IO
XUMHH, ONPEIEIACT KOTUYECTBEHHBIE U KaUECTBCHHBIE XAPAKTEPUCTUKHU
COZEP/KAHMS, PEKOMEHAYEMYIO IOCIE0BATEIBHOCTh U3YYEHUSI XUMHUHU C
Y4ETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKU
yueOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yyarommxcs,
OTIpEe/ICTIICT BO3MOXKHOCTH TIpeaMeTa [Jisl peanu3anuu TpeOOBaHUM K
pe3ynbTaTaM OCBOEHHSI OCHOBHON 0Opa3oBaTEeNbHOM MpOTrpamMMmbl Ha
YPOBHE OCHOBHOIO 00ImIero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3ysibTaTaM 00y4eHHs XMMUHU Ha ypOBHE LieJed M3ydeHus MpeaMera u
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEILHON JEATEIBHOCTH 00YyUYaronIerocs
10 OCBOEHUIO Y4eOHOI0 COIepKAHUSI.

3HaHWE  XMMHHM  CIIY’)KUT  OCHOBOM i (popMHUpOBaHUS
MHUPOBO33pEHUs 00YyYaroEerocs, €ro IMpeACTABICHHN O MaTepHaIbHOM
€IMHCTBE MHpa, BAXHYI pOJb WrpatoT (GopMUpYEMble XUMUEH
NPEJICTaBICHUS] O B3aUMOIIPEBPALLEHUSX HHEPrud U OO0 HSBOJIOLUU
BEIIECTB B TMpPHUPOJE, O IMyTSIX peueHuss TI00ATbHBIX MpodeM
YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, DHEPTETHUECKOM,
MUIIEBON M SKOJOTHYECKON 06€30MacHOCTH, POOIIEeM 3ApaBOOXPAHECHU.

N3yuyeHnue Xumuu:

CIIOCOOCTBYET peajin3allid BO3MOXHOCTEM MJii CaMOpa3BUTHS M
dbopMHUpOBaHUS KYyJIbTYPhl JUYHOCTH, €€ o0meld W (PyHKIIMOHAITBHON
I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHUE MBIIUIEHUS U TBOPYECKHUX
CIOCOOHOCTEN 00yyarolmxcs, HaBBIKOB UX CaMOCTOSITENIbHOM y4ueOHOMH
NEATENBHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEIOBATENBCKUX YMEHUH,



HEOOXOUMBIX KaK B TTOBCEHEBHOM JKM3HM, TaK U B MPO(PECCHOHATBHOMN
NEeSATENbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAy4dHOIO MBILIUICHUS, 3aKJIaJbIBacT
OCHOBBI IIEJIOCTHOTO B3IVIsiA@ HAa E€JUHCTBO IPUPOABI M 4YEJIOBEKA,
ABJISIETCS OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOU TPaMOTHOCTH 00YyYarOIIUXCS;

crocobcTByeT  (HOPMHUPOBAHHIO I[EHHOCTHOTO OTHOIICHHA K
€CTECTBEHHO--HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEITOBEKY, BHOCUT CBOM
BKJIaJ] B 9KOJIOTMYECKOe 00pa3oBaHUe 00y4arOIIUXCsl.

JlaHHblE HampaBiieHUs B OOY4YEHHH XHUMHUU OO0€CIEUUBAIOTCSA
CHeU(PUKON cofep)aHUs Y4eOHOro TMpeaMera, KOTOPBIA SIBISETCS
MeJarornyecky aJlaTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKU XMMHHU Ha
OIIPENIETIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro 00Iero o0pa3oBaHuUs
OpPUEHTHPOBAH Ha OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI IEPBOHAYAIbHBIX
MOHATUM XUMHH, OCHOB HEOPraHMYECKOM XUMHUUM U HEKOTOPBIX
OTJIETbHBIX 3HAUMMBIX MMOHATUNA OPraHUYECKON XUMHUH.

CrpyKTypa coaepkaHusi IporpaMMbl 0 XUMUU CPOPMHUpPOBAHA Ha
OCHOBE CHUCTEMHOro mnoaxozga Kk €& wusyueHuro. Copepxanue
CKJIQJbIBACTCSI W3 CHUCTEMBl MOHATHM O XHUMHYECKOM D3JIEMEHTE U
BEILIECTBE W CHUCTEMBI MOHATUH O XHUMHYECKOll peakuuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OpPraHW30BaHBI M0 MPUHLHUITY MOCIEI0BATEILHOTO
pPa3BUTHUS 3HAHMI Ha OCHOBE TEOPETHUYECKUX IPEICTABICHUN Pa3HOIO
YPOBHSIL:

—  aTOMHO--MOJIEKYJISIDHOTO  Y4Y€HUs KaK OCHOBBI  BCETO
€CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO
3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMHYECKOU CBSI3H;

— MpeACTaBICHUIN 00 3JIEKTPOJUTHUECKON TUCCOLMALINN BEIIECTB B
pacTBOpax.

TeopeTnueckne  3HAHUSA  PACCMATPUBAKOTCA  HAa  OCHOBE
OMIUPUYECKH TIOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCIIEAOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIMOJNHSS (YHKIUU
OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS UM BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHUS U TIOJyYECHHS M3y4aeMbIX BEILIECTB.



OcBoeHHE MPOrpaMMbl MO XHUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO
IIPEACTABIICHHUS O XMMUYECKOW COCTABJISIONIEH HAYYHOU KapTUHBI MHAPA B
JIOTUKE €€ CUCTEMHOM IPUPOJIbl, IEHHOCTHOI'O OTHOILIEHUS K HAyYHOMY
3HAHUIO U METOJaM TO3HaHMs B Hayke. V3yueHue XUMuu IPOUCXOAUT C
MpUBJICYCHUEM 3HAHUI M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» n «Pusnka. 7 Kmace.

[Ipu m3yd4eHHn XUMUU TMPOUCXOAUT (POPMHUPOBAHUE 3HAHHI OCHOB
XAMHYECKOM HayKd Kak oO0JacTM COBPEMEHHOTO €CTECTBO3HAHUA,
MIPAKTUYECKON NEATEIbHOCTU YEJIOBEKa U KAaK OJHOrO0 M3 KOMIIOHEHTOB
MHUPOBOM  KyJbTYphl. 3ajadya Yy4eOHOro TIpeAMETa COCTOUT B
(GbOpMUPOBaHUN CHUCTEMBI XUMUYECKUX 3HAHWNH — BaKHEHIIHNX (PaKTOB,
MOHITHM, 3aKOHOB M TEOPETUYECKUX TIOJOKEHUH,  JTOCTYIHBIX
000OILIEHNIT  MUPOBO33PEHYECKOr0  XapakTepa, s3bIka HAyKd, B
NPUOOILEHNN K Hay4YHbIM METOJaM MO3HaHMsI MPU U3YYEHHUU BELECTB U
XUMHUYECKUX DPEaKIUil, B (JOPMUPOBAHMU U PA3BUTHU [1O3HABATEIbHBIX
YMEHHM W WX TNPUMEHEHHH B Y4YeOHO-TIO3HABATEIBHOW M y4eOHO-
UCCIIEIOBATENILCKOM  JAESTENbHOCTH, OCBOCHHU TMpaBWil 0€30IacHOTO
oOpallleHus C BELECTBAMU B [IOBCETHEBHOM KU3HHU.

[Ipu M3yyeHUH XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs
BaYKHOE 3HaYCHHE MTPUOOPENU TaKUe LIETH, KaK:

— ¢hopMHPOBaHNE UHTEIUIEKTYAIbHO Pa3BUTOM JTUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO
pelIeHnH, CHOCOOHOW aJanTHUPOBaThCA K OBICTPO  MEHSAIOIIKUMCS
YCIIOBUSIM JKU3HH;

— HaNpaBJIEHHOCTh OOYYEHHMs Ha CHUCTEMaTHYECKOe MPHOOIICHUE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOU JI€ATEIbHOCTH,
HAyYHBIM METOJIaM TO3HaHUA, (POPMUPYIOUIIM MOTHBAIMIO M Pa3BUTHE
CITOCOOHOCTEN K XMMHH;

— o0ecreyeHne YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO
OoOy4arolMMHUCSl ONbITa Pa3HOOOPA3HOM JEATENBHOCTH, MO3HAHUA U
CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX  KOMIIETECHIIUN),
UMEIOIUX  YHUBEpPCAJbHOE  3HA4YeHHWE s Pa3jMYHbIX  BHJIOB
JEsITeIbHOCTH;

— (opmupoBanue o0meld (YHKIUOHAIBHOW U €CTECTBEHHO-
HAayYHOM TpaMOTHOCTH, B TOM 4YHCJE YMEHHH OOBSICHATH M OLIEHUBATH
SBIICHUSI OKPY’KAIOIIETO MHUPA, UCTONb3Ysl 3HAHUS U OIBIT, MOTYYCHHBIE



MpU U3YYEHUM XUMHH, NPUMEHATh MX TMpPU pPEHICHUU MpodiieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOU IESITENBHOCTH;

— (popmupoBaHMe y 00YyYaIOIUXCS TYMAHUCTUYECKUX OTHOILICHHM,
MOHMMAHUSI  I[EHHOCTHM  XWMHMYECKHUX 3HAHUW ISl BBIPAOOTKH
HKOJIOTMYECKH II€JIECOO0PAa3HOro0 IMOBEACHUS B OBITY U TPYAOBOM
NEATENBHOCTH B LEISIX COXPAHEHUS CBOETrO 3J0POBbS U OKPYXKarOIIEH
IIPUPOJHON CPEMBL;

— pa3BUTHE MOTHMBAallMM K OOYy4YEHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKDO M  CaMOBOCIUTAaHWIO HAa  OCHOBE  YCBOEHUS
OOIIIeUeI0BEYECKUX 1IEHHOCTEM, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ WISl ¥ HAMIPABJICHHOCTH JAaTbHEHIIIEr0 00yUeHuUs.

OO1iee 4McIO YacoB, OTBEAEHHBIX A W3Y4YEHHMs] XHMHUU Ha
YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, coctaBisger 136 dacos: B 8
Kiacce — 68 gacoB (2 yaca B Henen0), B 9 kiacce — 68 vacoB (2 gaca B
HEJIETTIO).



COAEPKAHUE OBYYEHUASA

8 KUIACC

IlepBoHaya/IbHBbIE XUMHUYECKHE IIOHSATHSA

[Ipenmer xumun. Ponb XuUMHUM B KU3HM YEJNOBEKa. XHUMHUS B
cucreMe Hayk. Tena u BemiectBa. Du3nyeckue CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHUE BellecTB. [loHsATHE 0 MEeTOaX MO3HAHHS B XUMHUH.
UYucteie BemnecTBa 1 cMecu. CrocoObl pa3aeieHUs] CMECEH.

ATOMBI ¥  MOJIEKYJIbl. XHUMHYECKHE 3leMEHThl. CHMBOJIBI
XUMHYECKUX 3JeMEHTOB. I[IpocTele W ClOXHbIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass  ¢opmyna. BaneHTHOCTP aTOMOB  XMMHYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BewecTB. (OTHOCUTENbHAS
atoMHasg Macca. OTHOCUTENbHAA MOJEKYJsipHas Macca. MaccoBas J0Jis
XUMHYECKOTO 3JIEMEHTA B COEUHEHHUH.

KomnuectBo BemectBa. Monbs. MoisipHas macca. B3anmocBsisb
KOJINYECTBa, MACChl M YMCJIa CTPYKTYPHBIX €IWHMUI] BellecTBa. Pacuérel
o popMysiaM XUMHAYECKUX COCTMHEHUM.

Ou3nvecKue U XUMUYECKUE ABJICHUSA. XUMUYECKass peakuus U eé
MPU3HAKHU. 3aKOH COXPAHEHHUSI MACChI BEIIECTB. XUMUYECKHE YPABHEHUSI.
Knaccudukanus XumMudeckux peakinui (COeAMHEHUs, pPa3IoKEHUs,
3aMenIeHns, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW TMOCYIOW, TMpaBWiIaMH paboOThl B
nabopaTopuu U puéMaMu 00palleHus ¢ Ta00paTOPHBIM 000PYI0BAHUEM,
M3Y4YEHUE M OINUCaHHE (PU3NYECKUX CBOMCTB 00pa3lloB HEOPTraHUYECKHUX
BEILIECTB, HaOmtojeHue Qui3ndeckux (IJIaBICHUE BOCKA, TasHHUE JIbJA,
pacThpaHue caxapa B CTyIKe, KUIIEHHME UM KOHJIEHCAIlus BOJbI) U
XUMUYECKUX (TOpEHHE CBEYHM, MPOKAIMBAHWE MEIHOM MPOBOJIOKH,
B3aUMOJICUCTBUE MeJla C KHUCIOTOM) SIBIICHWUH, HAONIOJICHHE U ONUCaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakiui (pasiokeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pasioKeHHE
ruapokcuna meau (II) mpm HarpeBaHuM, B3aMMOJEWCTBHE JKeje3a C
pactBopoMm coiu Menu (II), uzyueHune crnocoOOB paszieieHus CMecei: C
MOMOIIbI0 MarHuTa, (GUIbTPOBAHHME, BBIMAPUBAHUE, JAUCTHIUISAIMS,
xpomartorpadus, TpoBEICHUE OUYHUCTKH MMOBAPEHHOU COJIM, HAOII0IeHUE U
ONKCAHUE PE3YyJbTATOB IMPOBEACHUS OINbITA, WIUIFOCTPUPYIOUIETO 3aKOH
COXpaHEHUs MacChl, CO3JJaHUE MOJIETIEH MOJIEKYJ (IIapOCTEPKHEBBIX).



BaxHeiine npeacTaBuTe/ Il HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinoposm — 3neMeHT u
MpocToe BemecTBo. Haxokmenne Kuciopoaa B mpupoje, GU3ndecKue u
XuMuyeckue cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumeHnenue
kuciopoga. CrnocoObl TONy4eHUs KHCIOpojJa B JabopaTopud u
npomelluieHHOCTH.  KpyroBopor kucnopoaa B npupoge. O30H —
AJUTOTPOITHAS MOAU(PUKAIIHS KUCIOPO/Ia.

TeruoBoit 3(@PexT XUMUYECKOHM peakuud, TEPMOXUMHUYECKHUE
YPaBHEHUsI, DK30- U HHIOTEPMHUUYECKUE PEAKUUH. TOIUIMBO: Yrojib HU
MeTaH. 3arps3HEHUE BO3/yXa, YCWICHHE MapHUKOBOro sddekra,
pa3pylieHue 030HOBOTO CITOSI.

Bopopon — sneMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B
npupoje, GU3nYecKue U XMMUYECKHUEe CBOMCTBA, MPUMEHEHUE, CIIOCOOBI
nonyuyenus. Kucnotsl u comnm.

Monsipabiii 00bEM ra3oB. Pacuérbl Mo XMMHUYECKHM YPaBHECHHSM.

dusnyueckne CBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpSL.
HacpiieHHble 1 HEHACBIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B
Bose. MaccoBass noJig BewiectBa B pacTBOope. XUMHUECKHE CBOKCTBA
BoJbl. OcHOBaHus. Ponp pacTBOpOB B MPUPOAE U B KU3HU YEIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsi3sHeHUE NpUpOAHbIX Boa. OXpaHa U
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus  HEOpPraHWYECKUX  COCAMHCHHI. Okcupl.
Knaccudukanus okcuaos: cosieobpasyromue (OCHOBHBIE, KHUCIOTHBIE,
ampotepHbpie) U  HecojieoOpasyromue. HomeHkimaTypa  OKCHUIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHUIOB. [lomyuenue okcuaos.

OcHoBaHus. Knaccudukanus OCHOBAaHHMU: EI0YHN u
HEpacTBOpUMbIE OCHOBaHUA. HoMeHknatypa ocHoBaHui. dusznueckue u
XMMHUYECKUE CBOWCTBA OCHOBaHMM. 11omyueHne oCHOBaHUM.

Kucnorel. Knaccudukamus xucior. HomeHknaTypa KHCIOT.
DU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIIOT. PsiJT aKTUBHOCTH METAJIIIOB
H. H. bekerosa. [Tonydyenue Kucmnor.

Commm. Homenknarypa comneil. @PU3ndecKue U XUMHUYECKUE CBOMCTBA
conei. [TonydyeHnue comnei.

I'eneTnueckas cBsA3b MEXKAY KIaCCAMU HEOPraHUYECKUXCOEAUHECHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COJICPKAHUS KHUCIOPOJa B BO3IYyXE,
MoJIy4eHue, coOupaHue, pacrio3HaBaHUe U U3yUYeHHUE CBOMCTB KUCIOPO/Ia,



HaONIOZICeHUE B3aMMOJEHCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBUSA
BO3HUKHOBEHHUSI U TMPEKpaIlleHUs ropeHus (mokapa), O3HAKOMJICHUE C
oOpasliaMi OKCHJIOB M OMHCAaHUE WX CBOMCTB, IMOJy4YeHUE, cCOOMpaHue,
pacro3HaBaHWe€ M HM3y4YE€HHE  CBOWCTB  Bojopona  (ropeHue),
B3auMoOJielicTBUe Bojopona ¢ okcuaoM wmeau  (II)  (Bo3MoxkHO
WCITOJIb30BAaHNE BHJICOMATECPUAIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | Mosb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS
BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C
ONpPENEIEHHOM  MacCOBOM  JOJIEM  PAacTBOPEHHOIO  BEILECTBA,
B3aMMO/ICHCTBUE BOJIbI C MeTaulaMu (HATpUEM U KajblueM) (BO3MOXKHO
HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), HCCIIEIOBAaHUE 00pa3ioB
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHUE U3MEHEHUS
OKpacKu HMHIUMKATOPOB B pACTBOpPAX KHUCIOT W IIEJIOYEH, U3YUYEHHE
B3aumojeiicteusi okcuna meau (II) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT €  METaJUIaMHM, pEaKUWd  HEUTPAIM3ALNUH, IIOJy4YECHHUE
HEpPACTBOPUMBIX OCHOBAHUW, BBHITECHEHHE OJIHOTO MeTajlla JIPYTUM U3
pacTBOpa COJM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeiiue Ki1acchl HEOPraHUYECKUX COECTUHEHUI.

IHepuoanueckuii 3axoH u [lepuoanyeckasi cucreMa XUMHUYECKHUX
jemeHTOoB [I. U. MenneneeBa. Crpoenne aroMoB. XMMHYeECKas
cBsi3b. OKHMCANTETBLHO-BOCCTAHOBUTEILHbIE PeAKIIUU

IlepBbie MOMBITKKM KJIaCCU(UKAIMK XUMHUYECKUX DJIEMEHTOB.
[lonsiTue ©0  Tpynmax  CXOJHBIX  DJEMEHTOB  (IEJIOYHBIE U
IEJIOYHO3EMEIbHBIE METAJIJIbl, TaJOTeHbI, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yoT aMm(OTEPHBIE OKCU/IBI U TUIPOKCHIBI.

Ilepponmueckuinn 3akoH. llepuonnueckas cucTeMa XHUMHUYECKHUX
anemeHToB /1. 1. MenneneeBa. KopoTkoneproaHas u JIIMHHONEPHUOAHAS
dbopmbr  Tlepuognueckoit cucTeMbl XuUMHYecKux odnemeHtoB JI. U.
MenpneneeBa. Ilepuonsl u rpynmbl. OU3NUECKUN CMBICT ITOPSAIKOBOIO
HOMEpPA, HOMEPOB MEPUOIA U TPYIIIbI SJIEMEHTA.

Crpoenne atomoB. CoctaB atoMHBIX saep. M30Tombl. DIEKTPOHBL.
CtpoeHue HJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUUYECKUX
anemeHToB  Ilepumommueckonn  cucremsr JI. M.  Menneneesa.
XapakTepuCTUKa XHUMHYECKOIO »JJEMEHTa [0 €ro IMOJOKECHUI0 B
Ilepnonmueckoii cucreme JI. 1. Menneneesa.

3aKOHOMEpPHOCTU M3MEHEHUS pajgdyca aTOMOB XHMHYECKHX
AJEMEHTOB, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U
repuoaam.



3Hauenue [lepuomnueckoro 3akoHa W IleproaMYECKON CUCTEMBI
XUMUYECKUX OJJIEMEHTOB JJIsi pa3BUTUs Hayku u mpaktuku. J[. .
MenzeneeB — y4€HBIN U IPaXKIaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (1oyisspHas U HEMOJISIpHASI) CBA3b.
DIEKTPOOTPULIATEILHOCTh XUMUUECKUX 2JIEMEHTOB. MIOHHAas CBA3b.

Crenenb okucieHus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE PEAKIINH.
IIpomieccbl  okuciaeHus W BoOCCTaHOBIeHUs.  OKuciauTenu
BOCCTAHOBUTEJH.

Xumuueckuii IKCnepumenm:

M3yuyeHHE  O0Opa3loB  BEIIECTB METAJIOB UM  HEMETAJUIOB,
B3aMMO/JICUCTBUE TUIPOKCHIA IIUHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH,
MPOBEJICHUE OMBITOB, WJUIIOCTPUPYIONIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX  peakiuil  (FOpeHHe, pPeaklud  Pa3IoKEHUs,
COCTMHEHUS).

Mesxcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€d MPU U3YYCHUU XUMHHU B 8§
KJIACCE OCYIIECTBIISIETCS YEPE3 UCTOIb30BAHUE KaK OOIIHUX €CTECTBEHHO-
-HAyYHBIX TOHSATUN, TaK WU IOHATHUM, SBISIOMIUXCSA CHUCTEMHBIMU JIS
OTJEJIbHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIC TIOHITHS: HAYIHBIA (PaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHalIW3, CHUHTE3, KIacCUu(PUKaNUsi, TMEePUOIUIHOCTD,
HaOMI0ZIcHNe, OKCIEPUMEHT, MOJEIMPOBaHUE, HW3MEPEHHE, MOJECIb,
SBJICHUE.

®u3uka: MaTepusi, aTOM, 3JIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIU],
M30TOIIbl, PAAMOAKTUBHOCTh, MOJICKYJIA, JICKTPUUYECKUM 3apsi/l, BEIIECTBO,
TeNno, O00bEM, arperaTHOE COCTOSIHUE BEIleCTBA, ra3, (HU3NUYECKUe
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI,
MTOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHL.

9 KIIACC

BemecTBO 1 XUMHYeCKasi peaKkuus

Ilepponmueckuin 3akoH. llepuonnueckas cucTeMa XHMHUYECKHX
anemeHToB /. . MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B
M3MEHEHUM CBOMCTB XMMHMYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB,
KaJIWs, Kalblusl M HX COCJWHEHUN B COOTBETCTBUU C IOJIOKEHHEM
31eMeHTOB B [lepnognueckoit cucteMe U CTpPOCHUEM UX aTOMOB.



CtpoeHue  BelecTBA: BUAbI ~ XHMHUYECKOM  CBA3W.  THIIbI
KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHUYECKHX BEIECTB.
XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KJIacCaM
HEOPraHMYECKUX COCIMHEHHM, TECHETUYECKas CBS3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanus XuMMUIECKUX pEaKIyil M0 pa3InYHBIM MPU3HAKAM
(O YMCIly ¥ COCTaBY y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo U3MEHEHHUIO CTETICHEH OKHUCICHHUS] XUMUYECKUX IJIEMEHTOB,
o0 0OpaTUMOCTH, TIO YYACTHIO KaTalln3aTopa). IK30- U SHAOTEPMHUUYECKIE
pEaAKINH, TEPMOXUMHUYECKUE YPABHECHUSI.

[lonsitTue o ckopoctu xumuueckou peakiuu. [lonarue o0
oOpaTUMBIX U HEOOpAaTUMBIX XHMMHUYECKHX peakiusx. I[lonarue o
TOMOT€HHBIX U TeTeporeHHbIX peakuusx. [lonstue o karamuse. [lonstue
O XHMHUYECKOM paBHOBeCHUU. DaKTOpPhI, BIMSAIOIIME HA CKOPOCTh
XMMHUYECKOU PEAKIIU U TTOJ0KEHUE XUMUYECKOTO PABHOBECHUSL.

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKIuu, BHCKTpOHHBIﬁ
0ajlaHC  OKHCJIUTECIBHO-BOCCTAHOBUTEILHOM PCAKINU. CocraBnieHue
ypaBHeHI/Iﬁ OKHUCIUTCIBHO--BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C

MCITOJIb30BAaHUEM METO/1a AJICKTPOHHOTO OanaHca.

Teopus dIEKTPOJUTUYECKON JTUCCOIUALIMHU. JIEKTPOJUTHI U
HE3JIEKTPOauThl. KaTHOHBI, aHMOHBI. MeXaHU3M JIUCCOIMAIIMU BEIIECTB C
pa3IMYHBIMH BHUJIAMU XHUMHUYECKOM CBs3U. CTENeHb JUCCOLMALINU.
CuiibHBIC U CclTa0bIE SJIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. Y clioBus NpOTEKAHUS PEaKLUid HOHHOTO
oOMeHa, TIONHBIE M COKpaIlIéHHbIE HWOHHBIE YpPaBHEHMS  PEAKIIM.
CBoiicTBa KHCIIOT, OCHOBAaHMM W COJied B CBETE€ IPEACTaBICHHUN 00
AJIEKTPOJIMTUYECKON auccormanvu. KauecTBEeHHbIE pEakUyMU Ha HOHBI.
[TonsiTre 0 TUAPOIIN3E COTIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C  MOJEISAIMHU  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJUIOB M HEMETaJLIOB (TpaduTa 1 aamasa),
CJIOKHBIX BEIIECTB (XJIOpUAAa HATpHUs), MCCIEAOBaHUE 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKON pPEaKIMu OT BO3ICUCTBHS Pa3IMIHBIX (DAKTOPOB,
HCCJIEIOBAHUE DJICKTPONPOBOJHOCTA PACTBOPOB BEUIECTB, IIpoliecca
JUCCOIMAIIMKM KHUCIIOT, IIEJIo4Ye M coyiell (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICO MaTE€pUAJIOB), IIPOBEACHNE ONBITOB, MILTIOCTPUPYIOIIMX MPU3HAKH



MPOTEKaHUsl peakuuid HMOHHOro oOMeHa (oOpa3oBaHuME  Ocajka,
BBIJICTICHUE Ta3a, 0Opa3oBaHWE BOJBI), OMBITOB, HWJLTIOCTPUPYIOIINX
IpPUMEpPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKkIUil  (TopeHue,
peaKluu pasjoKEHUs, COCAUHEHMS), PacCHO3HABAaHUE HEOPraHUYECKUX
BEILIECTB C IIOMOLIBIO KAaYeCTBEHHBIX PEAKUUN HAa HOHBI, pEIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranbl n X coeMHEHUSsI

OOmiass xapakTepucTUKa TranoreHoB. (OCOOEHHOCTH CTPOECHHMS

aTOMOB, XapaKTepHbIe cTeNeHU okuciaeHus. CTpoeHue u puznyeckue

CBOMCTBA MPOCTHIX BEIIECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA
npuMmepe xJjopa (B3aUMOJEHCTBHE C MeETallaMH, HEMETaJIaMHu,

nieouamu). Xsopooaopoa. ColisiHasi KUCJIOTa, XUMUUECKUE CBOMCTRA,
NOJIy4eHHE, IpuUMeHeHue. JlelicTBUE Xjopa M XJOPOBOAOpOJAa Ha
OpraHM3M uesoBeka. BaxkHelme XJI0puabl U UX HAXOKJICHUE B IPUPOJE.
Oobmas xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHuss. CTpoeHue Hu
¢u3nueckue CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOpOAa U CEPBbI.
AnnoTtponHbsle MOIU(UKALUYA KUCIOPOa U cepbl. XUMHUYECKHUE CBOMCTBA
cepbl. CepoBOOPOI, CTpOEHUE, (PU3NUECKUE U XUMHYECKUE CBOICTBA.
Oxcuibl cepbl Kak NPeCTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIOTa,
bu3znyecKkrue U XUMUYECKHE CBOMCTBA (001IMe KakK MpeACTaBUTENS Kiacca
KHUCIIOT U crienuduyeckue). XUMHUUECKUE PEaKIMH, JIeXKallUe B OCHOBE
IPOMBIIIEHHOTO CII0C00a MOJIy4eHUsl CepHON KUCTOThI. [IpuMeneHue
cepHOU KUCHOThI. COJIM CEpHOM KUCIIOThI, KAYECTBEHHAS! pEaKIUs Ha
cyibdar-uon. HaxoxzaeHwe ceppl U €€ COCAMHEHUI B IPHUPOAE.
XHUMHUUYECKOE 3arpsi3HEHUE OKPY>KAOUIEH Cpelibl COEAUHEHUSIMU CEPBI
(KUCIIOTHBIE JOXAM, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CIIOCOOBI €ro
IIPEIOTBPALICHUS.

OObmass xapakrepucTuka 3JaeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHS  aTOMOB, XapaKTEpHbIE  CTENEHU OKHUCIEHHS.  A3OT,
pacnpocTpaHeHUe B MNpupoie, (HU3nuecKkue W XHUMHUYECKHUE CBOMCTBA.
KpyroBopot a3zota B npuposae. AMMHUakx, ero pusndeckrue 1 XUMHYECKUe
CBOICTBa, NoJdyuyeHue U npuMeHeHue. Coanm aMMOHUS, UX (pU3NUECKHE U
XUMUYECKUE CBOWCTBa, NMpuMeHeHue. KauecTBeHHass peakuus Ha HMOHBI
aMMOHUS. A30THasl KMCIIOTa, €€ MOJydYeHHue, (PU3NYECKUEe U XUMUYECKUE
CBOIcTBa (001IME KaK IPEICTaBUTENS Kilacca KUCIOT U CelU(pUUECcKUe).
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MUHEPAIBHBIX
yaoOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpeabl



COEIMHEHHSIMU a30Ta (KUCIOTHBIE TOXKAN, 3arpsi3HEHHE BO3/1yXa, OYBBI
u  BomoémoB). Dochop, amrorpomHble Momudukamuu docdopa,
¢busndeckue u xumudeckue cpoiictea. Oxcup dhocdopa (V) u pochopnas
KUCIOTa, (U3MYECKHWEe U  XUMHUYECKHE CBOWCTBA, IMOJyY€HHE.
Hcnonb3oBanue (pochaToB B Ka4€CTBE MUHEPATBHBIX YIOOPEHUN.

Obmas xapaktepuctuka s1eMeHToB [VA-rpynmbel. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIEpO[,
aJJIOTPOTIHBIE MOAU(DUKAIINH, PACIPOCTPAHEHUE B MIPUPOJE, PUINIECKHUE
U XUMHYECKHe cBoicTBa. Ancopbuus. Kpyrosopot yriepona B mpupoJe.
Oxcuapl yraepoaa, ux (Gpusnueckrue U XUMUYECKUE CBOICTBa, JEHCTBUE
Ha JKMBBIE OPraHU3Mbl, IOJIYYEHUE U NPUMEHEHHE. OKOJOTHYECKUE
po0JIeMBI, CBSI3aHHBIC ¢ OKcHaoM yriiepoaa (IV), runoresa riro6abHOTO
NOTEIJICHUS] KJIMMAaTa, NapHUKOBBIA 3QQeKkT. YroibHas KHUCIOTa U €€
cColM, HX (U3NYECKHE U XHUMHUYECKUE CBOICTBA, IMOJNlyY€HUE U
MIPUMEHEHUE. KauecTBennas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHayanbHble MOHATUSA 00 OpPraHMYECKHX BEUIECTBaX KaK O
COCIMHEHUSX yriepoja (MeTaH, 3TaH, OSTWIEH, AalETWIECH, 3TaHoI,
IIMLEPUH, YKCYCHasi KUCIoTa). [IpupogHbie HCTOYHUKH YTJI€BOJOPOI0B
(yross, mpupoOaHBIN Ta3, He(TH), MPOAYKTHI UX TMepepaboTku (OCH3UH),
UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE O OMOIOrNYeCKU BaXKHbBIX
BEIIECTBAX: JKUpaX, OEJIKax, yriaeBoax — U UX POJM B KU3HU UYEIOBEKA.
MartepuaibHO€ €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COETMHEHHM.

KpeMHuii, ero pusnyeckne u XuMUYECKHUE CBOKCTBA, MTOIYYEHUE U
npumeHenue. CoeMHEeHHsI KpeMHUS B npupoae. O01ue npeacTaBieHus

00 okcune kpemuus (IV) u kpemHueBoit kucinore. CUIUKATHI, UX
UCIOJb30BaHWE B OBITY, B  MPOMBILUIEHHOCTH. Baknelue
CTpOUTENbHbIE MaTepuajbl: KepamMHhKa, CTeKJIo, IIEMEHT, O€TOoH,
xene300etoH. [Ipobiembl 6e30MacHOTO MCHOIB30BAHUSI CTPOUTEIHHBIX
MaTepHUaoB B TOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3ydeHue o0pa3IoB HEOPTraHMYECKHUX BEIIECTB, CBOWCTB COJITHOU
KHCJIOTBI, MPOBEJCHUE KAYECTBEHHBIX pEAKIHU Ha XJIOPUA-HOHBI U
HAOJIIOJICHUE TMPU3HAKOB MX MPOTEKAaHUs, OIbITHl, OTpaKarolIne
¢u3znueckue M XUMHUYECKHE CBOICTBA TaJlOTEHOB U HUX COEIUHEHUI
(BO3MOXHO  HMCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), O3HAKOMIIEHHE C
oOpa3lamMu XJI0pUA0B (TAIOT€HUIOB), O3HAKOMIIEHUE ¢ 00pa3lamMu cepbl



n e€ COeAMHEHUAMHU (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HaOMIOZICHUE  Tporiecca  OOYIJIMBaHWSA  caxapa oA JCHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, U3YYEHUE XUMUUYECKUX CBOMCTB
pa30aBiIEHHON CEpHOM KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakiuy Ha
cysb(paT-uoH U HAOIIOJICHUE MPU3HAKaA €€ MPOTEKaHUsI, O3HAKOMIICHHUE C
buznueckuMu cBOMCTBaMH a30Ta, pocdopa 1 UX coeANHEHNUN (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMHu a30THBIX U (POCPOPHBIX
ynoOpeHuil, moiayuyeHue, coOupaHue, paclo3HaBaHUE U  U3y4YCHUE
CBOMCTB aMMHaKa, IIPOBE/ICHUE KAUECTBEHHBIX PEaKI[Mi HA NOH aMMOHUS
u dochaT-uoH U U3ydeHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHLICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI €  MEIbpl0  (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4CHUE MOJIeIIeH
KPUCTAJUIMUECKUX PEHIETOK anmMasa, rpadura, pysiepeHa, 03HaKOMIICHHE
C TIPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM
yrJI€M W YCTPOMCTBOM  MpOTUBOrasa, IOJy4Yy€HHE, CcOoOupaHue,
pacno3HaBaHUE W M3YYEHHE CBOWCTB YIJIEKUCIIOrO ras3a, MPOBEIACHUE
KAueCTBCHHBIX peakiuii Ha KapOOHAT W CWIMKAT-UOHBI U HU3y4YEHUE
[IPU3HAKOB MX IPOTEKaHMWs, O3HAKOMJIEHUE C IMPOAYKIMEU CUIIMKATHOU
MPOMBIIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BaxxHenre HEMETAIUTBI U UX COCUHEHUSD.

MeTa/uibl U MX COETUHEHUS

OO6miast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaNIOB Ha
OCHOBAaHMU HX IOJIOKEHUS B llepuoguueckor cHUCTEME XMMUUYECKUX
anemeHToB /. 1. Menneneesa u crpoenus atoMoB. CTpOCHHE METAIIIOB.
Mertamnuyeckass CBSI3b W METAUIMYECKas KPUCTAUIMYECKAS PEIIETKA.
DNEKTPOXUMHUYECKUA PAI HamnpsskeHuil mertamwioB. duznueckue u
XUMUYECKHE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOMy4YeHHs] METaJIOB.
[ToHsiTHE O KOPPO3UH METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3uu. CruaBel (CTalb, 4YyTryH, AIOpaJlOMUHUHN, OpoH3a) U UX
MIPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[llenounsle merayuipl: mnonoxenue B Ilepuogmyeckon cucreme
xuMudeckux asemeHtoB JI. WM. MenneneeBa, CTpOE€HHE HX aTOMOB,
HaxoXJeHue B mpupoge. Puznueckue W XUMUYECKHE CBOMCTBa (Ha
npuMepe Hatpusg W Kayius). OKCHUIIBI M TUJIPOKCHUIBI HATPUS U KaJUsl.
[IprmMeHeHne METOYHBIX METAIIOB U KX COCIMHEHHUM.

[IlenoyHO3€eMENBHBIE METAJUIBI MAarHUM U KaJdbLHMU: TOJIOKEHUE B
ITepuonnueckoit cucreme xumuueckux snnemeHtoB [[. M. Menneneesa,
CTPOEHHUE MX ATOMOB, HAXOXJECHUE B mpupone. duznueckue u



XAMUYECKHE CBOWCTBA MarHus W KaJblusa. BaxkHeWlume COeauHEHHS
Kablusl (OKCHJ, THAPOKCHI, coyii). JKECTKOCTh BOJBI M CHOCOOBI €€
yCTpaHCHUS.

AnroMuHuA: nonoxkeHue B Ilepuogumyeckoil cucTeMe XMMHYECKHUX
aneMmeHToB [l. 1. MeHeneeBa, CTpoeHUE aToMa, HaXO0XJICHHUE B IPUPO/IE.
dusznyuecknue ©W XUMHUYECKHE CBOWCTBA amMOMHHHSA.  AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUIA AITFOMUHMUS.

Keneszo: mnonoxenne B Ileproanyeckoil CUCTEME XUMHUUYECKHAX
anemeHToB /. 1. MeHeneeBa, CTpoeHUE aToMa, HaXO0XJECHHUE B IPUPO/IE.
DuU3NYECKUE U XMMHUYECKHE CBOMCTBA keye3a. OKCUbl, TUAPOKCUIBI U
cosn xkene3a (1) u xxenesa (I11), ux cocras, CBOMCTBA U MOTYUYCHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE ¢ 00pa3llaMi METaJIJIOB U CIJIABOB, MX (PM3UICCKUMHU
CBOWMCTBAaMHU, H3yYCHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
WCIIOJB30BaHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS
OKCHJIa KaJblldd M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BAHUE
BHJICOMATEPHAIIOB), HMCCJIEAOBAHUE CBOWCTB >KECTKOW BOJBI, Mpoliecca
TOpEHHS  JKelle3a B KHUCIOpoje  (BO3MOXKHO  HMCIIOJIb30BaHHE
BHUJICOMATEPHUAIIOB), MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi Ha
MOHBI: MarHusl, Kajabliusl, aTllOMUHUS, [IUHKA, *keneza (I1) u xenesa (111),
Menu (1), HaOmroieHNe U ONKMCAaHUE MPOIECCOB OKpAIIMBAHUS JIAMEHU
WOHAMHM HATpusl, Kaausg MW KalublHusd (BO3MOXKHO HCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUSL ¥ TUJPOKCUJIA IIMHKA, PEIICHUE AKCIEPUMEHTANIbHBIX 3ajad
1o Teme « BakHenIme MeTajluibl U UX COSTUHEHUS.

XHMUA M OKpPY:KaoUias cpeaa

BemectBa M maTepualibl B TOBCEAHEBHOM KHM3HU YEJIOBEKA.
be3omnacHoe HCmonb30BaHKWE BEIISCTB U XUMHUUYECKUX PEaKIUil B OBITY.
IlepBast momolIib MpU XUMHUUECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarolied cpenbl (mpeaenbHas
nomycTuMas KoHIleHTpauus BemectB, gainee — IIJIK). Ponp xumuu B
pelIeHUH SKOJIOTHYECKHUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3oB MaTepHaioB (CTEKJIO, CIUIaBBl METAJIOB,
MOJIMMEPHBIE MaTEPUAIbI).

Mesxcnpeomemnbnie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3CW MpPU HU3YYECHUM XUMHU B 9
KJIACCE OCYIIECTBIISIETCS] YEPE3 UCTOIb30BAHUE KaK OOIIHUX €CTECTBEHHO-



HAyYHBIX TOHATHH, TaK W TIOHSATHH, SBIISIOMIUXCS CHCTEMHBIMH JIJIS
OTJICTBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1me ecTeCTBCHHO-HAYYHbBIC IMOHSATHS: HAYYHBIM (haKT, TUIIOTE3a,
3aKOH, TEOPHS, aHaJu3, CHHTE3, KiIacCU(UKAIUA, IICPHOIUIHOCTD,
HaOMIOZICHUE, OKCICPUMEHT, MOJCIUPOBaHUE, HW3MEPCHHUE, MOJCIb,
SIBIICHUE, TAPHUKOBBINA 3P (EKT, TEXHOJIOTHS, MaTCPUAIIbI.

duznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIU/I,
W30TOTBI, PAAMOAKTHUBHOCTh, MOJIEKyJa, OJEKTPUUYSCKHA  3apsij,
IIPOBOJIHUKH, ITOJYIIPOBOJHUKH, TUIICKTPUKH, (POTODIECMEHT, BEIIECTBO,
Telo, 00BEM, arperaTHoe COCTOSIHME BeIlecTBa, Tras3, pacTBOpP,
pPacTBOPUMOCTh, KpPHUCTAUTMYECKas pPEMIETKa, CIUIaBbl, (Pu3ndecKue
BEJIMYMHBI, CAMHHIIBI H3MEPEHUSI, KOCMHUYECKOE TTPOCTPAHCTBO, TJIAHETHI,
3BE311b1, ComHIIE.

buonorusi:  ¢gortocuHTe3, npIxaHue, Ouocdepa, SKoOCHUCTEMA,
MUHEpaJIbHbIC yI00peHHS, MHUKPOJJIEMCHTHI, MaKpOAJICMEHTHI,
IMATaTCIbLHBIC BEICCTBA.

['eorpadus: armocdepa, runpochepa, MUHEpPaAIbl, TOPHBIE TTOPOIBI,
MIOJIC3HBIEC CKOMAEMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI
nHOo XMMHUHU HA VYPOBHE OCHOBHOI'O OBILIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS TMPOTPAMMBI  OCHOBHOTO
o01mero oOpa3oBaHus JOCTUTAIOTCS B XOJ€ OOYUEHUS XHUMHUH B €IUHCTBE
y4eOHOM W  BOCIIUTATEIIbHOM JEATCIbHOCTH B  COOTBETCTBHUU C
TPAIUIIMOHHBIMA ~ POCCUMCKUMM  COITMOKYJIBTYPHBIMH M JyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSMH, MPUHATHIMH B OOIIECTBE MpaBUIaMU U
HOpPMaMH TIOBEICHUS W CIOCOOCTBYIOT TIpolleccaM CaMOITO3HAHUSA,
CaMOPa3BUTHS U COIMATIU3AIIUN 00YUYarOIIUXCS.

JIngHOCTHBIE pEe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOUIHUXCS
PYKOBO/JICTBOBAThCS CUCTEMON MO3WTHUBHBIX IIEHHOCTHBIX OPHEHTAIIUNA U
pacIIMpeHNE OTBITA ACATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIUTAHMSA:

IICHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY ¥ HAayYHOMY HACJICIUI0, TIOHUMAaHUS 3HAYCHUS
XUMHYECKON HAyKd B JKM3HH COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH
BIIQJICTh JTOCTOBEPHOW WH(POPMANMEH O TMEPEIOBBIX IOCTHKCHUSIX U
OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHMMMH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUSI O  CONHMAJBHBIX  HOpPMax U mpaBujIax
MEXJIMYHOCTHBIX ~ OTHOIICHWH B  KOJJICKTHBE, KOMMYHHKATHBHOMN
KOMITETCHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, YICOHO-HUCCIIET0BATEIHCKOM,
TBOPYECKOM W  JPYrux BUJAX  JCATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOM COBMECTHOM JIESITCIHPHOCTH IPH BBIMOJHEHUH YYEOHBIX,
MMO3HABATEIbHBIX 3a7a4, BBITIOJIHCHHH XUMHUYECKHX DKCIICPUMEHTOB,
CO3JaHUU YUYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aWMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIA B IIPOIECCe ATOM y4yeOHOH AesATEIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHUE M IOCTYNKH CBOMX TOBAPHIIECH C IMO3UIUU
HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM OCO3HAHHUS ITOCJICIACTBUIMA
MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT' O NMO3HAHUS:

MUPOBO33PEHUYECKUE TIPEJACTABICHUS O BEIIECTBE M XUMHYECKOMU
peaKIuy, COOTBETCTBYIOIIHME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIFOIIME OCHOBY JUIsI TTIOHUMAaHUS CYITHOCTH HAyYHOW KapTHUHBI



MHpa, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS
MPUPOJIbI, B3aUMOCBSI3SIX YEJIOBEKa C MPUPOJAHOM CPENIoN, O PO XUMUHU
B [I03HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABaTEJIbHbIE MOTHBBI, HAMPABJICHHBIE HA IOJYYEHHE HOBBIX
3HAHUM 10 XHUMHH, HEOOXOJUMble i OOBSICHEHMS] HaOII0JAEMBbIX
MpOLIECCOB W  SIBJICHWM, MO3HABaTEIbHOW, WH(YOPMAUMOHHOW U
YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ yUeOHBIMU TEKCTaMHU, CIIPABOYHOU JIUTEPATYPOU, TOCTYITHBIMU
TEXHUYECKUMHU CpeIcTBaMU HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00yYEHHUIO U TTO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh
U CIIOCOOHOCTH K CaM000pa30BaHUIO, MMPOCKTHONW M HCCIIEI0BATEIHCKON
NEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIPaBJICHHOCTH M YPOBHS
oOy4eHHs B TaJIbHEUIIIEM;

4) popMmupoBaHUs KyJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIICHUSI K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pPOBBIA 00pa3 JKHU3HU, OCO3HAHUE
MOCJIC/ICTBUM U HEPUATHUE BPEJIHBIX MPUBBIYEK (YIIOTPEOJICHUS alTKOT OIS,
HAapKOTUKOB,  KypeHHUs),  HEOOXOJIMMOCTH  COOJIOJIEHUS  IMpPaBUI
0e30macHOCTH TPU OOpaIeHNH ¢ XUMHUYECKHMH BEIICCTBAMU B OBITY U
pEATbHOM JKU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K TMPAaKTUYECKOMY M3y4YeHUIO TMpodeccuit u Tpyaa
pa3IMYHOrO poAa, YBAXKEHUE K TPyAy U pe3yJbTaraM TpPyAOBOM
NEATEeIbHOCTH, B TOM YKCJI€ HA OCHOBE TPUMEHEHHUS MTPEAMETHBIX 3HAHUI
M0 XUMHWHW, OCO3HAHHBIH BBIOOP WHIWBHUIYyAIbHOW  TPAaeKTOPUU
MPOJIOJDKEHUST 00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
yCHEeMHON MpodecCuOHaATbHON AESTEIHHOCTA U PA3BUTHUS HEOOXOIUMBIX
YMEHHI, TOTOBHOCTb aJJaliTUPOBATHCS B TPOPECCUOHATILHOU CPEJIE;

6) ’K0JI0TNYeCKOr0 BOCIIUTAHMS:

AKOJIOTHYECKU IIeJIeco00pa3HOe OTHOIIGHHE K TMPUPOJE Kak
HMCTOYHUKY JKA3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS, NOHUMAHHE
[IEHHOCTH 3JI0pOBOTO W 0e30macHOro obOpasa >KW3HHU, OTBETCTBEHHOE
OTHOIICHUE K COOCTBEHHOMY (hPM3MYECKOMY W TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHWE IIEHHOCTH COOJIIO/ICHUS TPaBUJ O€30MaCHOTO MOBEACHHS MPU
paboTe C BelIecTBaMH, a TAKKE B CUTYAIUSAX, YTPOXKAIOIINX 3JOPOBbIO U
YKU3HU JTI0JICH



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMble MPU H3YyUYCHUHU
XUMUH, IJI9 PEIICHUS 3a7ad, CBSI3aHHBIX C OKpY)KArOUIeH MNPUPOTHOM
Cpenoii, 1 MOBBIIMIEHUSI YPOBHS 3KOJIOTHYECKON KYJIbTYpPhl, OCO3HAHUS
IJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTeld MX pelieHus
MOCPEACTBOM METOJOB XHUMHH, HKOJOTMUYECKOTO MBIIUICHUS, YMEHHS
PYKOBOJICTBOBaThCS KM B TIO3HABaTEIbHOM, KOMMYHHMKATHUBHOU U
COLMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanpeIMETHBIX pe3yJIbTATOB BBIACISIOT 3HAYUMBIE IS
(dhopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHbIC TTOHATHS (3aKOH, TEOpHs,
MPUHLINI, TUTIOTE3a, PaKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYTOE.),
KOTOPBIE UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U
MO3BOJISIIOT HAa OCHOBE 3HAHWM M3 3TUX MpeaIMeToB (HOPMHUPOBATH
MPEJCTABIICHUE O IEJIOCTHOW HAYyYHON KapTUHE MUpPA, U YHUBEPCAIbHBIE
y4eOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE,
PETYISATUBHBIE), KOTOPBIE 00ecTeunBaroT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY — TUIAHUPOBAHUIO U OCYILIECTBJICHUIO  y4eOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble jornyeckue AecTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUSI TPU
OCBOEHUHU 3HAHUW: PACKPHIBATh CMBICT XUMUYECKUX MOHATUH (BBLACIATH
X XapakTEepHbIE MPU3HAKH, YCTAHABJIMBATH B3aNUMOCBA3b C JPYTHUMHU
MOHSTUSIMU), HCIONB30BAaTh TMOHATHUS JUIsi OOBSCHEHHS] OTIEIbHBIX
(GhakTOB ® SIBICHWH, BBIOMpATh OCHOBAHWS U KPUTEPUH IS
KIaccu(UKalui XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIuH,
YCTaHABJIMBATh MPUYUMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMHU
U3Y4YeHUs, CTPOUTh  JIOTUYECKHE  PpaCCYXACHUS  (MHIYKTUBHBIC,
JEAYKTUBHBIE, 10 AaHAJIOTHH ), JIEJIaTh BHIBOJIBI U 3aKITFOUCHHUS;

YMEHHE NMPUMEHSTh B MPOIECCE TTO3HAHUS MOHATHUS (TIPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICTHU, UCTIOIb3yEMbIC
B XMMHH, TPE0OPa30BHIBATH MIUPOKO MPUMEHSIEMBIC B XUMUU MOJICITbHBIC
MPEACTABICHUS] — XUMHUYECKUN 3HAK (CHUMBOJI JJIEMEHTa), XUMUYecKas
dbopmyna ¥ ypaBHEHHUE XUMHUUYECKOW PEaKIMU — MPHU PEHICHUU Y4eOHO-
MO3HABaTENbHBIX 3a7a4, C YYETOM OTHUX MOJICTBHBIX MPEICTABICHUIN
BBIABJISIT UM XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU H3Y4aeMBbIX
O00BEKTOB — XMMHYECKUX BEHIECTB M XUMHUYECKUX PEAKIIU, BBISBISATH



oOmue  3aKOHOMEPHOCTH,  NPUYHUHHO-CICJACTBEHHBIE  CBSI3M U
MIPOTHBOPEYHS B M3YIAEMBIX TIPOIECCAX U SIBJICHHSIX.

Ba3oBblie ncciienoBare/ibCKue 1eiiCTBUA:

YMEHHE HWCTOJIb30BaTh IIOCTaBJICHHBIC BOMPOCHI B KadeCTBE
WHCTPYMEHTA MO3HAHUS, a TAaK)Ke B KAUECTBE OCHOBBI /ISl (JOPMHUPOBAHUS
TUIIOTE3BI IO MPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXKJICHHUI;

NpuOOpETEHUE OIbITa 110 IUIAHWPOBAHWIO, OpTaHU3ANNH U
MPOBEICHUIO YYEHWYECKHX OKCIIEPUMEHTOB, YMEHHE HaOII0IaTh 3a
XOJIOM TPOIECCa, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro Pe3yJbTar,
dbopmynupoBaTh 0000IICHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIATh OTUET O MPOJICIAaHHON padoTe.

Pab6ora ¢ unpopmanuei:

yMEHUE  BbIOMpaTh, AHAIU3UPOBATH U  HHTEPIPETHPOBATH
uH(DOpMAIUIO Pa3IUYHBIX BUJIOB M (POPM Mpe/CTaBICHUS, MOTYy4aeMyIO
U3 Pa3HBIX UCTOYHUKOB (HAYYHO-NOMYJIApHAs JINTEpaTypa XUMUUYECKOTO
coliepKaHusl, CIPaBOYHBIC MOCOOWs, pecypchl MHTEpHETa), KPpUTHISCKU
OIICHWBATh MPOTUBOPEUNBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3jIN4Hble METOJIbI W 3aMPOCHI MPHU MOUCKE U
otOope MH(OpMAIMKU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JIJIS
BBITIOJTHCHHSI YICOHBIX M TIO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THIIA,
MpuOOpETEeHUE OMbITa B 00JACTH HWCIOIB30BAHHUS HWH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJCHUE KYJIbTYPOH aKTUBHOTO
WCIIOJIb30BAHUS  PA3NIMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSITEIHHO
BBHIOMpPATh ONTUMAJBHYIO (opMy mpencTaBieHus UHPoOpMAUU U
WUTIOCTPUPOBATh ~ peliaeMble  3aJadd  HECJIOXKHBIMH  CXEMaMH,
auarpaMMaMu, IpyrumMu GopMamu rpauki U UX KOMOMHAIUSIMU;

YMEHHE HCITOJIb30BaTh W aHAIM3WPOBATh B TIpollecce YUCOHOU W
UCCJIEIOBATENIbCKOM  ACSATENBHOCTH  MHGOPMAIMI0 O  BIUSHUU
MIPOMBIIIUIEHHOCTH, CEJIbCKOTO XO03iHMCTBAa M TPAHCIIOPTa HAa COCTOSIHUE
OKPYXaroUEen MPUPOTHON CPEIBI.

KoMMyHHKaTHBHBIE YHHBeEpCAJIbHbIE YUeOHbIe 1eiicTBUSI:

yMEHHUs 33J1aBaTh BOMPOCH (B X0/ IUajiora U (Win) IUCKYCCUH) T10
CYIIECTBY OOCYyKJlaeMOW TeMbl, (OPMYJIHPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOTHEHUS MPE/II0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIATh TOIYYCHHBIC PE3yIbTaThl MO3HABATEIBHOU
JEATENHPHOCTH B YCTHBIX W MUCHBMEHHBIX TEKCTaX; JEJaTh MPE3CHTAIUIO
PE3yJIbTATOB BBIMOJHEHUSI XUMUYECKOTO dKCIIEPUMEHTA (J1Ta00paTOPHOTO



OTbITa, JTAOOPATOPHOM pPabOTHl MO WCCICIOBAHHUIO CBOWCTB BEIECTB,
y4eOHOT 0 TPOCKTA);

YMEHHMsI Y4eOHOT0 COTPYJHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCJEN0BATEIBCKOW JIESITEIIBHOCTH IMPU PELICHUN
BO3HUKAIOIIMX MpOOJIeM Ha OCHOBE Yyd4€Ta OONIMX HWHTEPECOB U
corjacoBaHusl TO3WIUK (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYpMbD», KOOPAMHALAA  COBMECTHBIX  JEHUCTBUHM, OIPEIEIICHUE
KPUTEPUEB MO OLIEHKE KaUE€CTBA BBIIIOJHEHHON paOOTHI U IPyTHeE).

PerynsiTuBHbIC YHHBeEpPCAJbHbIC YUeOHbIC 1eliCTBUA:

YMEHUE CaMOCTOSITEIbHO  ONpENeNsATh LEIu  JeSATEIbHOCTH,
MJIaHUPOBATh, OCYLIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTHU
KOPPEKTUPOBAaTh  CBOK  JAESATEIBHOCTb, BbIOMpAThH HauboJee
3¢ (deKkTuBHBIE CIOCOOBI pEIIEHUsl YYEOHBIX M MO3HABATEJbHBIX 3ajad,
CaMOCTOATENIBHO COCTAaBIATh WIH KOPPEKTHUPOBATH IPEIIOKECHHBIN
ANrOPUTM JEHUCTBUM IIPU BBINIOJIHEHWH 3aJaHUN C YYETOM IOJIYUYEHUS
HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTaXx — BEIIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LIEJH,
YMEHHUE MCIOJIb30BaTh W aHAIM3UPOBATH KOHTEKCTHI, IPEIJaracmble B
YCIIOBHUU 3a/IaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHUIO 00S13aTEIBHOTO
CONIEp)KaHusl, YCTAaHOBIEHHOTO  JaHHOW  deaepanbHOM  paboueit
IPOrpaMMOii, BBIJAEISIOT: OCBOEHHBIE 00yYarolIMMUCA HAy4YHbIE 3HAHUS,
YMEHHMSI U CLIOCOOBI IEUCTBUM, cieliMpUUecKue 1Jisd MpeIMETHON 001acTu
«XuMus», BUABl NIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpETaluy, MpeoOpa3oBaHUI0 M TPUMEHEHUIO B  Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaI[UsX.

K xoHiy oOydyenuss B 8 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha
0a30BOM  ypOBHE JIOJDKHBI  OTpakaTb  C(OPMUPOBAHHOCTb Yy
oOy4Jaronmxcsi yMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX IOHSITHH: aToM,
MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE
BEILECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJHAS), BaJIEHTHOCTD,
OTHOCUTEJbHAS aTOMHAs M MOJIEKYJISIpHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas JI0JIsI XUMUYECKOTO
AJIEMEHTa B COCIWHEHWH, MOJSIPHBIM OOBEM, OKCHI, KHUCIOTA,
OCHOBAHME, COJIb, ANEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCICHUS,
XUMHUYECKas peaklusl, KilacCU(PUKAIUs peakluil: peakuuu



COCIMHEHHMSI, PEaKUUU PpA3NOKEHUs, PpEaKIUU 3aMEIICHMUS,
peakuuu oOMeHa, FK30- U SHAOTEPMHUUYECKHE PEAKIIMH, TEIIOBOM
3¢deKT peaknuu, SApPO aroma, 3JIEKTPOHHBIM CIJIOM arToma,
aTOMHasi opOuTaib, paJuyc aroMa, XUMUYECKas CBsI3b, MOJIApHAs
Y HENOJspHas KOBAJICHTHAsI CBA3b, HOHHAS CBS3b, MOH, KATHOH,
aHWOH, pAcTBOp, MaccoBas JoOJisi BeulecTBa (MPOLEHTHAs
KOHLIEHTpalusi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHSATHI
U TPUMEHATh 3TU MOHATHS TPH ONHUCAHMM BEUIECTB U HX
[IPEBPALCHU;

UCIIOJIB30BaTh XHMHMYECKYI0 CHMBOJIUKY JUI COCTaBJICHUS
(dbopMyI1 BEIIECTB U ypaBHEHUN XUMUYECKUX PEAKIINH;
OTIPECTSATh BAJICHTHOCTh ATOMOB DJEMEHTOB B OHHApHBIX
COCIMHEHUSIX, CTETEHb OKHUCIIEHHS DSJIEMEHTOB B OHHApHBIX
COCIMHEHMSX, NPHUHAMIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COEOUHEHHH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KoBaJieHTHasl U MOHHAsA) B HEOPraHUYECKUX COCUHEHUSX;
packpbiBath cMbica [lepuoanueckoro 3akona /. 1. Menaeneena:
JEMOHCTPUPOBATh IMOHMMAHHUE NEPHOJUYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKHX OJJIEMEHTOB OT HX IIOJOXKEHUS B
Ilepuonueckoi cucTeMe, 3aKOHOB COXPAHEHUsI MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYEHUs, 3aKOHA
ABoranpo;

ONMUChIBATh M XapakTepu3oBaTb  TaOAMuHyr0  (opmy
Ilepponueckol CHCTEMBI XMMHUYECKMX 3JIEMEHTOB: pa3jInyaTh
NOHATUSL «rJIaBHasg mnoarpymnmna (A-rpymma)» u  «noOoudHas
noarpynna (b-rpynnma)», wmansle u  OosblIME  TEPUOABI,
COOTHOCUTH 0003HAYEHHS, KOTOPbIE MMEIOTCS B TaOIuIe
«Ilepuoguueckass cucremMa XuUMUYecKux oanemeHtoB [l .
MeHnpneneeBa» € YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsii sA1pa, ooiiee
YKCIIO AJIEKTPOHOB U PACHPEEICHUE UX IO JIEKTPOHHBIMCIIOAM);
KJIACCU(PUIIMPOBATh XUMHUYECKHUE HIIEMEHTBI, HEOPraHU4YEeCKUE
BELIECTBA, XWUMHUYECKHE peakuuu (MO0 4YUCIy U COCTaBy
YUYacCTBYIOIIMX B PEAKLIUU BEIIECTB, M0 TEIUIOBOMY 3P (DEKTY);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OIMCAHUE



MpUMEPAMH  MOJICKYJISIPHBIX ~ YPABHEHUHM COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX
Ka4eCTBEHHOI'0 COCTAaBa, BO3MOXHOCTH MPOTEKAHNSI XUMUYECKUX
MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYMCIIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYEO U MOJISIPHYEO MACChI
BEIIIECTB, MACCOBYIO JOJII0 XMMHUYECKOT0 JIEMEHTa 110 (hopMyie
COEIMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, MPOBOIUTH
pacu€Thl 10 YPAaBHEHUIO XUMHUYECKOW PEAKIINH;

PUMEHSATh OCHOBHBIEC OTICPALMHA MBICIIUTEIIBHON IEATEIBHOCTH —
aHaJgu3 M CHHTE3, CpaBHEHHE, 00O00IIEHHEe, CHCTeMaTH3aIlUIo,
KJIacCCU(DUKAIIMIO, BBISIBJICHUE MPUYMHHO--CIICICTBEHHBIX CBS3€H
— JUI1 W3Yy4YE€HUS CBOWCTB BEIIECTB M XUMHYECKHX PEAKIUU,

€CTECTBEHHO-HAYYHBIE METOJbI TIO3HAHWS — HaOIIOACHUE,
U3MEpPEHHE, MOJICIMPOBAaHUE, OKCHEPUMEHT (peasibHbId U
MBICJICHHBIN);

CIEN0BATh IMPABUJIAM IIOJB30BAHUSA XUMHUUYECKOW NOCYAOM H
1abopaTOPHBIM 000OPYAOBAaHUEM, a TAKXKE MPABHIIAM OOpaIeHUS
C BEHECTBAMH B COOTBETCTBUH C HWHCTPYKIUSAMH  TIO
BBITIOJIHEHUIO  JIAOOPATOPHBIX ~ XMMHYECKHUX  OMBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJIOpOAa U
KHCIIOPO/Jia), TPHUTOTOBJICHHIO PACTBOPOB C  OMNPEACIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XUMHUYECKUE ODKCIHEPUMEHTHI IO PACIO3HABAHUIO
pPacTBOPOB IIENIOYEeH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U APYTHE).

K xonmy oOydyenuss B 9 kiacce mpeaMeTHBIE pe3yiabTaThl Ha
0a30BOM  ypOBHE JOJDKHBI ~ OTpakaTh  C(OPMUPOBAHHOCTH Yy
00y4Jaronmxcsi yMEHUM:

pacKpblBaTh ~ CMBICI  OCHOBHBIX  XUMHUYECKHX  TTOHSTHI:
XMMHWYECKUN DJIEMEHT, aTOM, MOJIEKyja, WUOH, KaTHOH, aHHWOH,
MPOCTOE€  BEIIECTBO, CJIOKHOE  BEIECTBO,  BAJICHTHOCT,
AIEKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHUCJICHUS, XUMHUYECKAas
peaKIus, XUMHYECKasl CBsA3b, TCIUIOBOM 3(PHEKT peakiuu, MOoJb,
MOJISIDHBIN  00BEM, pacTBOp, DJICKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOIUTHYECKAS JTUCCOLMAIIUS, PEAKIIUM HMOHHOTO OOMEHa,
KaTajau3aTtop, XUMHUYECKOE  paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEeaKIuh, OKUCIHTEIHbHO-BOCCTAHOBUTEIbHBIC



pEaKlUMH,  OKHUCIWTENIb, BOCCTAHOBUTEIb,  OKHCJIEHHUE U
BOCCTAHOBJICHUE, aJUIOTponusi, amM(OTEPHOCTh, XUMHUYECKAs
CBs3b (KOBAJICHTHAsI, MOHHAS, METAJUTMYECKas), KPUCTAILUTNYECKAS
pemeéTKka, KOPpo3usi METAJIOB, CIUIABbl, CKOPOCTh XUMHUYECKOM
peakunu, npeaenabHo gonyctumas konnentpanus [1/IK BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHSITHI
U TPUMEHSATH JTU TIOHATHUS TIPU OINKUCAHUU BEIIECTB U UX
IIPEBPAILCHU;

HCIIOJB30BaTh XUMHUYECKYHD CHUMBOJIUKY [JII COCTaBJICHHUS
(dhopMyJ1 BEIIECTB U YpaBHEHUN XUMUYECKUX PEaKIU;
ONPENENATh BaJCHTHOCTh U CTENEHb OKHUCICHHUS XUMHUUYECKUX
3JIEMEHTOB B COEIMHEHUAX Pa3JIMYHOTO COCTaBa,
IIPUHAJIEKHOCTh  BEIIECTB K  ONPENEIEHHOMY  KJaccy
coemuHeHH 1o  dopMmysaMmM, BHJI  XUMHYECKOM  CBA3U
(koBajieHTHasi, MOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHCHMSIX, 3apsj] MOHA M0 XUMHUYECKOU (opMyJsie, XapakTep
cpeabl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX COCIUHEHUH, THUII
KPUCTAJUTNYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIch [lepuoanueckoro 3akona /[. 1. MenneneeBa
U JIEMOHCTPHpPOBATh  €ro  IOHHMaHWE: OMNHUCHIBATH U
XapakTepu3oBaTh Tabau4HYI0 Gopmy [leprogmdeckoit crucTeMbl
XUMUYECKUX  DJIEMEHTOB:  pa3fiiyaTh TMOHATHUS  «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobouynas noxarpynmna (b-rpymnma)y,
MaJjibie U OOJIBIIIKE MEPUOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPHIE
UMEIOTCST B TEPUOJMYECKOM  Tabnuie, ¢  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHWMHYECKUX 3JIEMEHTOB
(coctaB u 3apsan  sanpa, oOIIee YUCIO DJIEKTPOHOB U
pacnpeneneHrue UxX MO JIEKTPOHHBIM CJIOSM), OOBSICHATH 00IIre
3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB DJJIEMEHTOB U UX
COCIMHEHUN B TIpejieiaX MaJlbIX MEPUOOB U IJIaBHBIX MOJTPYIII
C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKUE
BEIIIECTBA, XHWMHUUYECKHE peakuuu (M0 YHUCITy U COCTaBy
YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3(h(exTy, 1mo
M3MEHEHUIO CTEIICHEW OKUCIICHUS XUMUUECKUX DJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOmMe W  crenuduaeckue
XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,



MOATBEPXkKAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;
COCTaBIISAITh ~ YPaBHEHUSI  DJICKTPOJIMTHUYECKONM  AUCCOIMALIUU
KHUCJIOT, IIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHUS
peakuui HMOHHOT'O oOMeHa, YpaBHEHHS peaKkuuu,
MOATBEPAKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKITY
BEILIECTBAMHU PA3JINYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBbHBIX
peakiuii TOCPEJACTBOM COCTaBJEHUS JJIEKTPOHHOro OanaHca
ATUX PEaKIUM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTpPOCHUS, BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBPAICHUN B pa3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA 1Mo (hopmyJie
COEMHEHHUSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH
Pacy€Thl MO ypaBHEHUIO XUMUYECKOUN peaKIuu;

coOoIaTh TIpaBWjIa TOJB30BAHHMS XWMHYECKOW IIOCYIOH U
1abopaTOPHBIM 00OPYIOBAHHEM, a TAKXKE MPaBUIa OOPAIICHUS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLIHSIMU IO BBITIOJTHEHUIO
7a00paTOPHBIX XMMUYECKUX ONBITOB IO TOJYYCHUID U
coOMpaHuio Ta3000pa3HBIX BEMIECTB (aMMHaKa M YTJICKHCIIOTO
rasa);

MIPOBOAUTH PEAKLHH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM IYTEM XJIOPH/I-,
Opomua-, monun-, kapOoHar-, docdar-, cuUIMKat-, Ccyibdar-,
TUAPOKCUJ-UOHBI, KATHOHBI aMMOHUS M HWOHBI HM3YYEHHBIX
METAJIJIOB,  MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OINEPALIUH MBICIIUTEIIBHON €SI TEIbHOCTH —
aHAIM3 W CHUHTE3, CpPaBHEHHE, OO0OOIIECHUE, CUCTEeMaTH3alIUIO,
BBISIBJICHUE MPUUYUHHO-CIIECJICTBEHHBIX CBSA3€U — JJISI WM3YUYCHUS
CBOWMCTB BEIIECTB M XHMHUYECKHX PEAKIHH, E€CTECTBEHHO-
Hay4yHbIE METOJAbl TO3HAHUS — HaOMIOJACHUE, W3MEpEHue,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (pEaibHbIA U MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KounvecTBO 4acos
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIe (HH(POBHIE)
Kourpoasn | IIpakTnuec
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE pecypchl
ble paboThl | KHe padoThl
Pa3zneu 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BakHas 00J1aCTh bu6mmoreka [IOK
1.1 €CTECTBO3HAHMS U IPAKTUUECKOMN 5 0 2 https://m.edsoo.ru/7f41837¢ IIYJI mo
NEeSITeTbHOCTH Y€JI0OBEeKa XUMHAH
Bemectsa ccKite bubmuoreka [JOK
TBa U XUMHUYECKHU
1.2 » 15 1 0 https://m.edsoo.ru/7f41837¢ II1YJI mo
peakuuu
XUMHAH
1.3 0 0 0
Wroro no pazneny 20
Paznen 2. Baxkneiinmue npeacraBuTe/ M HEOPraHuYeCKUX BellecTB
bu6mmorexa [IOK
B .K T 0
2.1 OSAYX. BHCTOPOX. LIOHATHE O 6 0 0 https://m.edsoo.ru/7f41837¢ II1YJI nmo
OKCHJIaX
XUMHH
B H bubmuoreka [JOK
onopox.llonstue o kuciaoTax u
2.2 HOPOA 8 0 1 https://m.edsoo.ru/7f41837¢ II1YJI mo
COJISIX
XUMHAH
B p N 5 bubmuoreka [JOK
onaa. PactBopel. [Tonsarue o
2.3 A P 5 1 1 https://m.edsoo.ru/7f41837¢ IYJI o
OCHOBAHMSIX
XUMHUH



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

24 OCHOBHBIE KJIACCHI
' HCOPraHUYCCKUX COGI[I/IHeHI/Iﬁ

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢ IYJI o
XUMUHU

Hroro no pasacity

30

Paznen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnuyeckux 3j1eMeHToB /. . Menneneea. Ctpoenne

aTOMOB. XUMHYeCKas CBA3b. OKHCINTEIHHO-BOCCTAHOBHTEILHDIE pPeakIumn

[Tepuonnueckuii 3aKOH U

31 [Tepunonnueckas cucrtema . bubnnoreka [IOK
’ XUMHUYECKUX dJieMeHToB /. 1. https://m.edsoo.ru/7f41837¢
Mennene-esa. CTpoeHue aTomMa
XuMHYECKast CBS3b. bu6mmoreka [IOK
3.2 OkucauTenbHO- 8 https://m.edsoo.ru/7f41837¢ I{YJI no
BOCCTAaHOBUTEIIHHBIC PEAKITUU XUMHAH
bu6mmorexa [{OK
Hroro no pazneny 15 https://m.edsoo.ru/7f41837¢ I1YJI no
XUMHAH
bu6mmorexa [{OK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41837¢ LI1YJI nmo
XUMHH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC

KosanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabn | IlpakTHuec (pp )
NMPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
ble padoThI KHe padoThl
pecypcsbl
Paznea 1. BemecTBo M1 XMMHYeCKHe peaKIUH
[ToBTOpEeHUE U yrioyOineHe 3HAHUIMA bubmorexa [IOK
1.1 P ey 2 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca 11YJ1 1o xuwmn
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubmmorexa LIOK
1.2 . p 4 0 0 https://m.edsoo.ru/7f41a636
pearti LYJI no xumun
DIEKTPOTUTHYECKAS TUCCOIAALINS bubmorexa [IOK
1.3 < P g HHALI 8 1 1 https://m.edsoo.ru/7f41a636
UMUYECKHUE PEAKIIUU B PACTBOPAX 11YJ1 1o xummn
Hroro no pazaeny 17
Pazgen 2. HeMeTa/JILI M X COeAMHEHHUS
OO01mas XxapakTepuCTUKa XUMUYECKUX bubamorexa LIOK
2.1 Hl pVIIAp r 4 0 1 https://m.edsoo.ru/7f41a636
3JIEMEHTOB -rpynisl. ['anorexsr 11YJ1 1o xummn
OO6m1as xapakTepUCTUKA XUMHUYECKUX bubnmnoreka [IOK
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 https://m.edsoo.ru/7f41a636
COEIMHEHUS LYJI no xumun
23 OO01mas XxapakTepuCTHKa XUMUYECKUX 7 0 1 bubnmoreka [JOK

anemMeHToB VA-rpynmsl. A30T, hocdop u

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

HnX COCAMHCHUA

Y JI no xumuu

OO6m1as xapakTepUCTUKA XUMHUYECKUX

bubnuoreka [JOK

2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX COETUHEHHUS IYJI no xumun
Hroro no pazneny 25
Pasjnen 3. MeTa/uibl 1 UX COeTUHEHUSI
bubnuoreka [JOK
3.1 OO6mue cBoOMiCTBa METAJIJIOB 4 https://m.edsoo.ru/7f41a636
Y JI no xumuu
bubnuoreka [JOK
32 Baxueriime MeTaisl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
IIYJI no xumuu
Wroro no pazneny 20
Pa3nen 4. XuMus u okpy:kamomas cpeaa
BelecTBa u MaTepualibl B )KU3HU bubmorexa [IOK
4.1 o p 3 https://m.edsoo.ru/7f41a636
HeloBeKa YJI no xumun
Hroro no pazneny 3
bubnuoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a636
Y JI no xumuu
OBHIEE KOJIMYECTBO YACOB 110 68

[TPOIT'PAMME



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




ITOYPOYHOE INIAHUPOBAHUME

8 KIIACC
KosmuecTBo yacoB JIeKTPOHHbIE
JlaTa
Ne Kontpoa | IlpakTuu mudpoBbIe
Tema ypoka usyye
n/m Bcero bHBIE ecKHne st o0Opa3oBaTeJIbHbIE
padoThI padoTbI pecypchl
[Ipeamer xumun. Ponb XuMuu B )KU3HA bubmorexa [OK
1 pedl ) 1 0 0 https://m.edsoo.ru/ff0d210c
yenoBeka. Temna u BelecTBa
IYJI o xumuu
bu6mmoreka [IOK
2 I1 1
OHSITHE O METOJIaX IMO3HAHUS B XUMHH 0 0 hitps://m.edsoo.r/f0d227c
[Tpaktuueckas padota Ne 1 «I[IpaBuia
560%1 B 11200 paTo WU U 1T Héﬁ/{bl bubmorexa HOK
3 P ; P ; PHIILIP 1 0 0 https://m.edsoo.ru/ff0d23de
oOparieHus ¢ 1abopaToOpHBIM L1YJT 1o ximun
000pyIOBaHUEM)
Uucteie BemecTBa U cMech. CriocoOsl brbmorexa [TOK
4 . . ' 1 0 0 https://m.edsoo.ru/ff0d26ca
paszJeneHus cmecei L1YJT 1o xumm
[IpakTuueckas padora Ne 2 «Paznenenue bub6nuorexa IIOK
5 cMmeceil (Ha mpuMepe OYUCTKH MOBAPEHHOMN 1 0 0 https://m.edsoo.ru/ff0d28c8
COJIN)» Y JI mo xumun
bu6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
Y JI mo xumum
7 XHUMHUYECKHUE ITIEMEHTBI. 3HAKU (CUMBOJIbI) 1 0 0 bubnnoreka [IOK



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

XUMHNYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ff0d2be8
Y JI mo xumum

bu6mmoreka [IOK

8 [IpocTeie U COKHBIE BEMIECTBA https://m.edsoo.ru/ff0d2a6¢
Y JI mo xumum
bu6mmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0d2d50
IYJI o xumuu

3aKOH IMOCTOSTHCTBA COCTAaBa BEIIECTB. bubmuorexa [JOK
10 Xumuueckasi popmysia. BareHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX AJIEMEHTOB YJI mo xumun
OtHOcHTENIbHAS aTOMHAs Macca bubmorexa TIOK
11 o ' https://m.edsoo.ru/ff0d323c
THOCUTEJIbHAsI MOJIEKYJISIpHAs Macca L1YJT 1o xummn
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTa B bubmmorera TIOK
12 g https://m.edsoo.ru/ff0d350¢
COCMHECHUH L1YJT 1o xummn
bubmuorexa [JOK
KommuectBo BemectBa. Mosib. MossipHast
13 - P https://m.edsoo.ru/ff0d5230
macea YJI mo xumun
DOu3UYECKUEC U XUMUYECKUE SBICHUS bubmorexa [OK
14 X ' https://m.edsoo.ru/ff0d37fa
MMHUYECKasi peaKIus L1YJT 1o ximun
[Ipu3HaKky U yCcIIOBHUS MPOTEKAHUS bubmorexa TIOK
15 P M . p https://m.edsoo.ru/ff0d3al6
XUMHYECKUX PEaKIIui
peaxt YJI mo xumum
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6nuoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

XUMHUYECKHE YpaBHCHU

https://m.edsoo.ru/ff0d3b88
Y JI mo xumum

Breraucnenus KOJIMYE€CTBA, MacCChbl

bubmuortexa [JOK

17 BEILIECTBA 10 YPABHEHUSAM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peakuuii YJI no xumun
Knaccuukanust XaMUYecKuX peakiui bub6nuorexa IIOK

18 (coenuHeHus, pa3noKeHHs, 3aMEICHUS, https://m.edsoo.ru/ff0d3{34
oOMeHa) YJI no xumuu
M. B. JloMOHOCOB — y4EHBIN- bub6nunorexa IIOK

19 sHmKIoneauct. O6o0menue u https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHuH IYJI o xumuu

bubmuorexa [JOK
KonTponbnas padota Nel no reme

20 HIpOIbHAi pabot HO TEM https://m.edsoo.ru/ff0d4290

«BemiecTBa U XUMHUYECKHUE PEAKITUNY
YJI o xumuu
Boznyx — cmech razos. CocTaB Bo3ayxa. bu6numorexa LIOK

21 Kucnopoa — snemeHT u npoctoe https://m.edsoo.ru/ff0d448e
BemiecTtBo. O30H LYJI no xumun
DOU3NYECKUE U XUMUIECKHE CBOMCTRA bubmuorexa [JOK

22 KHCTI0po/ia (peakliuy OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTre 06 okcuaax YJI no xumun
Crioco0Obl moNTyueHus: KUCIopoaa B bubmuorexa [JOK

23 1abopaTopuu U IPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciaopoaa YJI mo xumun
TemnoBoit ekt xuMudeckoil peakiumy, bubnuorexa [JOK

24 IIOHATUE O TEPMOXUMHUYECKOM YPaBHCHUHU, https://m.edsoo.ru/ff0d4790

9K30- U DHAOTCPMUYCCKUX PCAKIHAX

YJI mo xumum



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TomnuBo (He(dTh, Yroiab U METaH).

bu6mmoreka [IOK

25 3arpsi3HeHue BO3/IyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
NPEAOTBPAILICHUS IYJI no xumun
[TpakTuueckast pabota Ne 3 o Teme bubnuorexa [JOK

26 «[lonyuyenue u cobupanue KuciIopoaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB» YJI no xumun
Bonopoa — anemeHT u nnpocroe bubmorexa [OK

27 Aopo o P https://m.edsoo.ru/f0d4dd0
BemecTBo. Haxoxaenue B mpupo

- g PHPOAE Y JI mo xumum
DOU3NYECKUE U XUMUIECKHUE CBOMCTRA bubmorexa TIOK

28 oopona. TbMeHeHIe BOToPoma https://m.edsoo.ru/ff0d4dd0

B . [Ipumenenne B
Aopoa. 1p AOPO YJI mo xumum
bu6mmoreka [IOK

29 [ToHsiTHE O KHCTTIOTaX U COJIAX https://m.edsoo.ru/ff0d50d2

IYJI mo xumuu
Crioco0sI TOJTydeHHUs BOJAOPOa B bubmorexa [TOK
30 p i HOPOR https://m.edsoo.ru/ff0d4ddo
abopaTopuu
Habopatop Y JI mo xumun
[IpaxTuueckas padora Ne 4 o reme bub6numorexa LIOK

31 «[lonyuenue u cobupanue Bogopoja, https://m.edsoo.ru/ff0d4{42
M3Y4YEHUE €r0 CBOMCTB» VJI no xumun

bu6mmorexa [IOK

32 MonsipHbiii 006EM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e

IYJI mo xumuu
Breruucnenus o0béMa, KoIMUecTBa bu6mmoreka [IOK
33 BEILIECTBA ra3a I10 €r0 U3BECTHOMY https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEUIECTBA MM 00BEMY

IYJI mo xumuu
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Brruncnenus 005EMOB ra3oB 1Mo bubnuorexa [JOK

34 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B YJI mo xumum
PuznuecKkre U XUMUYECKHE CBOMCTBA bubmmorexa [JOK

35 https://m.edsoo.ru/ff0d587a
BOJBE YJI mo xumum

bu6mmoreka [IOK

CocraB ocHoBanuid. [lonsitue 00

36 https://m.edsoo.ru/ff0d59e2
WHJIUKATOpax L1YJT 1o xummn
Bopna kak pacrBopurens. HacbleHHsie u bubmuorexa [JOK

37 HEHACBIIICHHBIE pacTBOPLI. MaccoBas https://m.edsoo.ru/ff0d5b40
ZIOJIs BELECTBA B PACTBOPE YJI mo xumun
[IpaxTuueckas padora Ne 5 o teme
«IIpuroroBiieHre pacTBOPOB C bubmmorexa [TOK

38 P . P \,p . https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOU J0JIei L1YJT 1o xivun
PacTBOPEHHOTO BEIIECTBAY

bubmuorexa [JOK

Kontposbnas padora Ne2 mo Teme

39 P P https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bonopoa. Boga» ITYJT 1o xumun
Oxcuppl: cocTaB, KiacCUpUKalus bubmorexa [TOK

40 AR ’ e, https://m.edsoo.ru/ff0d664¢
HOMEHKJIaTypa ITYJ1 1o xumun
[Tony4yenue u XUMUYECKHE CBOMCTBA bub6nuorexa IIOK

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB YJI mo xumun

47 OcHoBaHUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK

HOMCHKIJIAaTypa

https://m.edsoo.ru/ff0d67ca
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YJI mo xumum

[Tonydyenue n XuMrU4eCKue CBOMCTBA

bu6mmoreka [IOK

43 . https://m.edsoo.ru/ff0d67ca
OCHOBaHUI L1YJT 1o ximun
Kucnoter: cocras, kinaccuduxarms bubmorexa LHOK

44 ’ ’ ’ https://m.edsoo.ru/ff0dfee2
HOMCHKJIaTypa

1atyp Y JI mo xumum
[Tonydyenne u XUMHYECKUE CBOMCTBA brbmorexa [OK

45 v https://m.edsoo.ru/ff0dfee2
KHeoT Y JI mo xumum
Conu (cpeaHue): HOMEHKIATYpa, CIIOCOObI bubmorexa [OK

46 pea ’ }:p ’ https://m.edsoo.ru/00ad9474
MOJTyYeHUs, XUMUYECKUE CBOKUCTBA L1YJT 1o ximun
[IpaxTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmmorexa [TOK

47 P g https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX

. YJI mo xumum
COCITUHEHUIN
I'eneTnyeckas CBsI3b MEKIY KIIaCCAMH brbmorexa [OK

48 Y . https://m.edsoo.ru/00ad9a50

HEOPTaHMYECKUX COCTMHCHUN
P A YJI mo xumum
bu6mmoreka [IOK

49 O00011IeH1E U CUCTEMATH3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2

IYJI mo xumuu
KonTponbnas padorta Ne3 mo teme bubnuorexa [JOK

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coeqnHeHH" IYJI o xumuu

51 [TepBbie MOMBITKU KJIaccuPUKAIIUU bubnunoreka [IOK
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XMMHUYECKHUX 3J1eMeHTOB. IloHsTHe o
rpyimimax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9fta

[Iepnonnueckuit 3akoH u [lepuonnueckas

bubmuorexa [JOK

52 cHCTEMA XUMHUYECKUX 31eMeHToB /JI. 1. https://m.edsoo.ru/00ada52¢
MenpeneeBa LYJI mo xumun
53 Ilepuossl, rpyIIibl, MOATPYIIIHI bubmorexa TIOK
PHOJEL, TPYITHIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnuorexa [JOK
H3otornsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YEeK aTOMOB
. bubmuorexa [JOK
55 aneMeHToB llepuoanyeckoii cucremsl /1.
https://m.edsoo.ru/00adabbe
N. Menneneena
XapakTepucTuKa XUMHUYECKOT0 2JIEMEHTA
N bubmuotexa [JOK
56 o ero noJjioxkeHuro B [lepuonnueckon
https://m.edsoo.ru/00ada824
cucreme /1. 1. Menaeneera
3navenue [lepuoauyeckoro 3akoHa s
57 pa3BuTUA HAyKu U npaktuku. /. 1. bubnnoreka [IOK
MenpeneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
rpak1aHuH
DNEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
58
XAMUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6 K
59 HNonnas xumuueckasi CBs3b nosmorexa O
https://m.edsoo.ru/00adac34
bubmuorexa [JOK
60 KoBanenTHas nosisspHasi XuMudeckas CBsI3b
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHast XUMHUUYECKast bubnnoreka [IOK
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CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1
6 Crenens oxkucnenis https://m.edsoo.ru/00adae28
OKHUCIUTETHFHO-BOCCTAHOBUTEIHLHBIC bubmorexa [OK
63 1 https://m.edsoo.ru/00adb076
peakiii YJI mo xumum
bu6mmoreka [IOK
64 OKucauTeny U BOCCTAHOBUTEIHU 1 https://m.edso00.ru/00adb076
IYJI o xumuu
65 KonTponbnas padota Ne4 o reme | bubmuotexa [JOK
«CTtpoenue aroma. XUMUYECKas CBSI3b) https://m.edsoo.ru/00adb486
bu6mmoreka [IOK
P i . 0606
66 C3CPBHBI YPOK © umeHHe 1 1 https://m.edsoo.ru/00adb33c
cucTeMaTu3aluys 3HaHUM ITYJT 1o xumun
bubmuorexa [JOK
P i . 06006
67 C3CPBHBIN YPOK © umeHHe 1 1 https://m.edsoo.ru/00ad9cb2
cucTeMaTu3alys 3HaHUM
YJI mo xumum
bubmuorexa [JOK
P i . 06006
68 C3CPBHBIN YPOK © umeHHe 1 1 https://m.edsoo.ru/ff0d61c6
cucTeMaTu3alys 3HaHUM
IYJI o xumuu
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHBIE
JlaTa
Ne Koutposn | Ilpakruy uudposbie
Tema ypoka usyue
n/n Bcecero bHBIE ecKue 06pa30BaTeHLHLIe
HUSA
padoThbI padoThbI pecypchl
[Tepuonuueckuii 3akoH. [lepuoanueckas
bubnuorexa [JOK
1 cHUcTeMa XMMHUYECKUX 3yemMeHToB /1. 1. 1 0 0
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
2 XHMHYSCKHX DJIEMEHTOB IIEPBBIX TPEX 1 0 0 bubmmorexa TIOK
P P https://m.edsoo.ru/00adb6b6
MeproI0B
3 Krnaccudukanus 1 HoMeHKIaTypa | 0 0 bu6mmorexa [IOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabl xuMudecKoi CBSI3M U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mmo teme
5 «[ToBTOpEHUE U yriTyOieHNE 3HAHUI 1 1 0
OCHOBHBIX pa3/ieJIoB Kypca § Kiacca
Kiaccupukanuss XUMHYECKUX PeaKIIHiid bubmorexa LOK
6 P 1 0 0 https://m.edsoo.ru/00adbcb0
10 pa3IMIHBIM IIPU3HAKAM
P P IYJI o xumuu
[TonsATHE O CKOPOCTU XUMUYECKOM bubnuorexa [JOK
7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 0 0 https://m.edsoo.ru/00adbe9a
TE€TEPOTeHHBIX PEAKIUSIX YJI mo xumun
8 [ToHsiTHE O XUMUYECKOM PABHOBECHUHU. 1 0 0 bubnnoreka [IOK
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CDaKTopBI, BJIMAIOIIUC HA CKOPOCTb
XHUMHYSCKOM PCaKMU U MMOJIOKCHUC
XUMHYCCKOT'O paBHOBCCHUA

https://m.edsoo.ru/00adc28¢c
Y JI mo xumum

OKHUCIUTEIHEHO-BOCCTAHOBUTEILHBIE

bu6mmoreka [IOK

9 https://m.edsoo.ru/00adcade
peariun YJI mo xumum
Teopust 3IEKTPOIIUTHYECKON
bubmuortexa [JOK
10 nuccoruanu. CUIIbHEBIE U Cl1a0bIe
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMounnrie ypaBHEHUS peakIinn bubmorexa LHOK
yp peartl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
. . bubnuorexa [JOK
12 OCHOBaHHUH B CBETE IPEICTABICHUI 00
. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOLHAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOIUTHUECKON Bubmuoreia [JOK
p p https://m.edsoo.ru/00add8b2
UCCOLIMAINU
bu6mmoreka [IOK
14 [TonsiTue o rumponuse coneu https://m.edsoo.ru/00add9d4
IYJI o xumuu
bubmuorexa [JOK
15 O0001IeHNE U CHCTEMATH3a 3HaHUH
HHICHHE 1 CHCTOMATHIAIHA SHARHIH https://m.edsoo.ru/00addd12
bu6mmorexa [IOK
IIpaxtuueckas padora Ne 1. «Pemenue
16 P p https://m.edsoo.ru/00addbfa
SKCIIEPUMEHTAJIBHBIX 32139
p s YJI mo xumum
bub6 K
17 KonTponbnas padota Ne2 o teme nommorexa O

https://m.edsoo.ru/00addec0
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«DNEKTPOIUTUYECKAs JUCCOLIHALIUS.
XUMHYECKUE peaklii B pacTBOPax»

YJI mo xumum

OO6m1as XxapakTepuCTUKa raJoreHOB.

18 XUMHYECKUE CBOMCTBA HA IPUMEPE bubmmorexa TIOK
PHMED https://m.edsoo.ru/00addfe2
XJ0pa
Xnoposogopond. ConsHas KUcCJIOTa,
19 XI/IMIF/)I‘IeCKI/IS CBOMCTBA, MOJTy4YECHHUE bubmmorera TIOK
> oMYA ’ https://m.edsoo.ru/00ade104
MpUMEHEHNE
[IpakTuyeckas pabora Ne 2 o Teme bubnnoreka [IOK
20 «[lomydenne COJISTHOM KUCIIOTHI, https://m.edsoo.ru/00ade348
U3y4EHHUE €€ CBOMCTB YJI no xumun
Brruncnenus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUH, €CIU OJUH U3 bubmorexa LHOK
P ’ https://m.edsoo0.ru/00ade488
peareHToB JaH B U30bITKE
” OO6m1as xapakTepUCTHKA JIEMEHTOB bubnnoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(UKAIIUU CEPBI.
P ¢ R P N bu6mmoreka [IOK
23 HaxoxneHnue cepel 1 €€ cCOeAMHEHUH B
. https://m.edsoo.ru/00ade64a
npupoje. XUMHUYECKUE CBOMCTBA CEpPhI
24 CepoBoaopoi, cTpoeHue, PU3ndecKue u bubmuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTA,
25 ¢u3nveckre U XMMUYECKHUE CBOMCTBA bubamorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
26 XUMHYECKUE PEAKITUH, JICKAIIHE B bubnunoreka [IOK

OCHOBC ITPOMBIIIJICHHOT'O crocoda

https://m.edsoo.ru/00adec8a
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MOJTyYEHUS] CEPHOM KUCIIOTHI.
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
Cpebl COeIMHEHUSIMU CEPBI

Briuucienue MaccoBOii 10U BBIXOJa

bubmuorexa [JOK

27
NPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1eMeHTOB VA-
)8 rpynmsl. A30T, paclipOCTpPaHEHHUE B bubnuotexa [JOK
npupoze, GU3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHUak, ero ¢puznyecKue u
29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa TIOK
> oMYA https://m.edso0.ru/00adf004
pPUMEHEHUE
[IpakTuyeckas pabora Ne 3 o Teme bubmmoreka [IOK
30 «lTonyyenue ammuaka, u3y4yeHHe ero https://m.edsoo.ru/00adf180
CBOMCTB» YJI mo xumum
31 A3OTHas KUCIIOTA, €€ PU3NIECKUE U bubnnoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPAIbHBIX
. bu6mmoreka [IOK
32 ynoopeHuit. XuMU4YeCKOe 3arpsi3HeHHE
N https://m.edsoo.ru/00adf518
OKpYKaroIIel cpelibl COeAMHEHUSIMU
azoTa
®ochop. Oxeun pochopa (V) u
33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta (b(bI/FI)SI/I(IIez:KI/Ie u bubmmorera TIOK
P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyUCHUE
34 Hcnonb3oBanue dpocdaroB B kKauecTBe bubnnoreka [IOK
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MHHEPAIBHBIX YI00peHHH. 3arpsi3HeHHE
npUpoAHOii cperpl hochaTamu

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

VYriaepoa, pacipocTpaHeHHe B IPUPOIE,

bubmuorexa [JOK

35 N
bu3MYecKre B XUMHUECKUE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcupsl yriaepoja, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmoreka [IOK
po0JIEMBI, CBA3aHHBIE C OKCUJIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
37 YrosibHag KUCIIOTA U €€ CONU bubmorexa [OK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
"[TonydyeHue yriekuciaoro raza bubmorexa HOK
38 Y T ) https://m.edsoo.ru/00ae027¢
KauecTBenHnas peakuus Ha KapOOHAT-
" YJI mo xumum
HOH
[TepBoHavabHBIC TOHATHUS 00
39 OpTraHMYECKHX BEIISCTBAaX KakK O bubmaorexa [IOK
P https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yriepo/ia
bu6mmoreka [IOK
40 Kpemuuii u ero coeauHeHus
P g https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3374 110 TEME bubmorexa HOK
41 p . https://m.edsoo.ru/00ac0bf2
«BaxHenme HeMeTaJlJIbl U UX
YJI mo xumum
COCTUHECHUS»
KonTponbnas padota Ne3 o reme
. bubnuorexa [JOK
42 «BaxHeiie HeMeTaIbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el18
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0611_[8.5{ XapaKTCPHUCTHKA XUMHWYCCKHUX
QJICEMCHTOB — MCTAJIJIOB.

bu6mmorexa [{OK

43 Mertannuueckasl CBI3b U MeTalInYecKas https://m.edsoo.ru/00ael103e
KpUCTaJUIMYECKas peIIETKa. YJI no xumuu
dusnueckue CBOMCTBA METAIIOB
XHUMHYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUUECKUIN P HAIPSHKEHUI bubmaorexa [IOK

p p p https://m.edsoo.ru/00ael 156
METaJJIOB
OO61mue crocoObl MOTy4YeHHUS] METAJLIOB.
CnnaBbl. Berunciaenus no ypaBHEHHUSIM bubnnorexa [IOK

45 ’ . P https://m.edsoo.ru/00ael1156
XUMHYECKUX PEaKIMi, €CIIU OJUH U3

YJI mo xumum
peareHTOB COAEPKUT ITPUMECH

46 TlousTie 0 KOPPO3UU METAIIIOB bubmmorexa TIOK

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

47 eJIo € MeTall
[Henounpie meTams! https://m.edsoo.ru/00ae14b2

48 OKcHabl U TUAPOKCHUABI HATPUS U KAJIUS bubmorexa LOK

A AP A p https://m.edsoo.ru/00ae14b2

49 IllemouHO3eMeTbHBIC METAJLTBI — bubmuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ac15¢e8

50 Baxneiimne coennHeHns KajabIUsg bubmorexa LOK

A H https://m.edsoo.ru/00ael5e8

51 O0o01IeHre ¥ cucTeMaTU3alns 3HaHU I YJI no xumun

57 JKécTkocTh BOJBI U CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUA https://m.edsoo.ru/00ac1886

53 [IpakTuueckas pa6ora Ne 6 o Teme bubnnoreka [IOK
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"KECTKOCTH BOABI U METOIBI €6

https://m.edsoo.ru/00aelae8

ycTpaneHus" Y JI mo xumun
bu6mmoreka [IOK
54 AmroMuHAR
https://m.edsoo.ru/00aelc64
AmMoTepHBIe CBOHCTBA OKCHIA U bubmorexa LHOK
55 p https://m.edsoo.ru/00aelc64
THAPOKCHIA
P s Y JI mo xumum
bubnuorexa IJOK
56 Keneso &
https://m.edsoo.ru/00ac1d86
57 OKcu/ibl, THAPOKCHUBI U COJIH JKeje3a bu6mmotexa [IOK
(IT) m xxene3a (IIT) https://m.edsoo.ru/00ae35¢6
58 O0o01IeHre ¥ cuCTeMaTU3allns 3HAHU I YJI no xumun
[IpakTuueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33124 110 TEME bubmorexa LOK
59 p . s https://m.edsoo.ru/00ae3de8
«Baknenine MeTaIbl U X
IYJI o xumuu
COEIUHEHUSY
Boruncnenus mo ypaBHEHUAM
XUMUYECKHUX PEAKIIUH, €CITH OJIUH U3
60 €areHTOB JIaH B U30BITKE WU CONEPIKUT bubmorexa LHOK
p . p https://m.edsoo.ru/00ae1750
npuMecH. Beraucienus MaccoBoi 101
BBIXO/Ia MPOAYKTA PEaKIUU
61 O0o01IeHre ¥ cUCTeMaTU3allns 3HaHU I YJI no xumuun
KontponsHast padora Ne4 o teme
62 «BaxHenme MeTaylIbl U UX
COEUHEHUSDY
63 BeniectBa u maTepuaisl B bu6nunoreka [IOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBC@I{HGBHOﬁ KHN3HH 4YCJIIOBCKA

https://m.edsoo.ru/00ae3f50
Y JI mo xumum

XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIICH

bu6mmoreka [IOK

64 1 https://m.edsoo.ru/00ae4270
peist Y JI mo xumum
Poab XvMuH B pEIICHUN YKOJIOTHYECKUX bubmorexa TIOK
65 5 p 1 https://m.edsoo.ru/00ae4270
HpOBIEM YJI mo xumun
. bubmuotexa [JOK
P . 0600
66 CSCPBHBIN YPOK © umeHHe 1 1 https://m.edsoo.ru/00ae0d0a
cHUCTeMaTh3alys 3HaAHUH
YJI mo xumum
bu6mmoreka [IOK
P i .
67 CSCPBHBIN YPOK O6O6UmeHHe 1 1 https://m.edsoo.ru/00adb33c¢
CcHCTeMaTH3aIrs 3HAHUH
IYJI o xumuu
. bubnuotexa [JOK
P .
68 CSCPBIBIN YPOK O6O6UmeHHe 1 1 https://m.edsoo.ru/00ad9cb2
CcHCTeMaTH3aIrs 3HAHUI
IYJI o xumuu
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI VIS YYHEHUKA

» Xumus, 7 kinacc/ I'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
AxunonepHoe o6mectBo «M3narenbcrBo «IIpocsemenue»
» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxknuonepHoe oouiectBo «M3narensctBo «IIpocBenienue
» Xumus, 9 xnacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxnuonepHoe oouiectBo «M3narensctBo «IIpocBenienue

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

bu6nmmoreka LHOC
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