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HHOACHUTEJIbHASA 3AIINCKA

[IporpaMMa 1m0 XUMHM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MporpaMMbl OCHOBHOTO OOIMIETO
oOpaszoBanus, npenctaBieHHbIx B PI'OC OO0, a takxe Ha ocHOBe (enepanbHOl pabodell pOrpaMMBI
BOCIIUTAHUS M C y4ETOM KOHIIEMIMM MpenojaBaHus y4eOHOro mpeamera «XUMHs» B 00pa3oBaTelbHBIX
opranusanusax Poccuiickoit denepanuu.

[IporpaMma mo xumum Ia€T MpeACTaBlIeHHWE O LENsIX, oOueil crparerud OO0y4deHHs, BOCOUTAHUS U
pa3BUTHS OOYYAIOUIMXCSl CPEICTBAMH YYeOHOTO IpenMeTa, yCTaHAaBIMBACT 00s3aTeNbHOE IMPEIMETHOE
coJiepXKaHue, IPeayCMaTpUBAET paCIpeNesIeHHe €ro Mo KiaccaM M CTPYKTypUpPOBaHUE IO pas3fesaM U
TeMaM MporpaMMbl [0 XHWMHH, OIPEICISCT KOJUYECTBEHHbIE M KAueCTBEHHBIC XapPaKTEPUCTUKHU
COZIEpXKaHUs, PEKOMEHAYEMYIO IIOCIIEOBATEIbHOCTh M3YUYEHHUS XUMHUU C YYETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarommxcs,
orpezensieT BO3MOXKHOCTU NpeaMeTa Uil peaju3alud TpeOOBaHUW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON TpOrpaMMbl Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs, a Takxke TpeOOBaHUU K
pe3yinbTaTaM OOydYeHHs XUMUU Ha YpPOBHE IleJied M3ydeHHs IpeaMeTa UM OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATEIBHOM JIESITEIbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJIEPKAHMUS.

3HaHMEe XHMHU CIYKUT OCHOBOM Ui (OpMUPOBAHHMS MHPOBO33PEHHUS OOYYaIOLIErocs, €ero
NpPEACTAaBICHUN O MaTepUalbHOM EAMHCTBE MHUPA, BAXKHYIO pOJIb HUrpaloT (HopMupyeMmble XHMHUEH
MPEJICTABICHUS O B3aHMMOIIPEBPAIICHHUSIX SHEPTUU U 00 3BOJIOLMHU BEUIECTB B MPUPOJIE, O MYTSIX PEIICHUs
MIOOANBHBIX MPOOJIEM yCTOHYHMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYCCKOW, MHIIEBON U
9KOJIOTHYECKOM 6e30MacHOCTH, TPOOIIeM 3JpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3allii BO3MOKHOCTEHN Al caMopa3BUTHsI M (POPMUPOBAHUS KYIbTYPhl TUYHOCTH,
e€ oOmIel U GyHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (YOPMHUPOBAHUE MBIIIICHUSI U TBOPYECKUX CIIOCOOHOCTEN 00yJarOIInXCsl, HABBIKOB X
CaMOCTOSITENIbHOW ~ y4eOHOWM  JESTENbHOCTH, OKCIIEPUMEHTAIBHBIX W  HCCIENOBATEIIbCKUX  YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPO(HECCUOHATLHOM NesTebHOCTH;

3HAKOMHUT CO CHenu(UKON HAyyHOrO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IJIfJa Ha
€IMHCTBO MPHUPOABI U YENOBEKa, SBISETCS OTBETCTBEHHBIM JTAaioM B (OPMUPOBAHWU E€CTECTBEHHO--
HayYHOU rPaMOTHOCTH O0y4aroLUXCs;

croco6cTByeT (HOPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO--HAYYHBIM 3HAHUSM, K
pUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMUYECKOE 00pa3oBaHHe 00Yy4arOIINXCS.

JlanHble HampaBleHUS B OOYYEHHH XUMHUHU OOecrleunBaloTCsa CrenuuKoi coaepkaHusi ydeOHOTo
npeaMeTa, KOTOPBIM SBISETCSA MENarornueckd aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKHW XUMHUU Ha
OIpPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero o00pa3oBaHUs OpPUEHTHUPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI NTEPBOHAYAIILHBIX TTOHATUN XUMHUHU, OCHOB HEOPTAaHUYECKOW XUMHHU U HEKOTOPBIX
OT/IENTbHBIX 3HAYMMBIX TTOHSITHI OPraHUYECKON XUMUH.

CtpyKkTypa coaepkaHusi MporpaMMbl 10 XUMHUH chOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJX0Aa K e
uzydenuto. CopaepxaHue CKIAAbIBA€TCS M3 CHCTEMbI MOHATHI O XMMHYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATUH O XUMHUYecKoW peakiuu. O0e ITH CUCTEMBI CTPYKTYPHO OPTaHH30BAHbBI MO MPUHIUIY
MOCIIEI0BATENBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHSI O CTPOCHHUH aToMa U XUMUYECKOHN CBSI3H;

— IpEeJCTaBIEHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMM BEIIECTB B pACTBOPaX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU MOJYUYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOIO YPOBHS K APYTrOMY, BBIMONHAS QYHKIIMN OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXXHOCTEW MPAKTUYECKOTO MNPUMEHEHHS W TMOJyYEHHUS
M3Yy4aeMbIX BEIECTB.



OcBoeHne mporpammbl MO XHUMHH CIIOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XHUMHUYECKOM
COCTABJISIOLIEH HAay4HOW KapTUHBI MHUpPA B JIOTHKE €€ CUCTEMHOW MPUPOABI, LIEHHOCTHOIO OTHOLICHUS K
Hay4YHOMY 3HAaHUIO U METOJaM IO3HaHMs B Hayke. M3yueHne XMMUM NPOUCXOIUT C MPUBICYECHUEM 3HAHUI
U3 paHee M3yYeHHBIX YUeOHBIX mpeameToB: «Okpyxawmuid Mupy», «buomorus. 5—7 kmaccel» u «Dusnka. 7
KJIace».

[Tpy M3ydeHUH XUMHH MPOUCXOAUT (OPMHUPOBAHUE 3HAHMIA OCHOB XMMHUYECKOH HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESATEIBHOCTH 4YEJIOBEKAa M KaK OJAHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYpbI. 3a7a4a y4eOHOro mpeiMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbl XUMUYECKUX 3HAHUH
— BaXHEHMMX (HaKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHX IOJOXKEHHUH, TOCTYMHBIX 00001IeHui
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B MPHOOLUICHHMM K HAyYHBIM METOAaM IIO3HAHUS TPH
M3YYEHUU BEUIECTB U XMMHUECKUX peakluii, B GOPMUPOBAHUU U PAa3BUTHU [MO3HABATEIBHBIX YMEHHUM U UX
NPUMEHEHUN B y4eOHO-TIO3HABATEIBHOM U y4eOHO-HCCIIEIOBATENLCKON NESTEIbHOCTH, OCBOCHHH MPaBUII
0e30MacHOro 00palleHus C BEIECTBAMU B MTOBCEIHEBHOM JKU3HHU.

[lpy m3yueHNH XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYEHHUE MPHOOpenn
TaKHue 1eJIH, KaK:

— (GOopMUpOBaHHME HWHTEIJIEKTYaJlbHO pA3BUTOM JIMYHOCTH, TOTOBOM K C€aM00Opa3oOBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY MPUHATUIO PpEUIEHUM, CIocoOHON aganTupoBaThcsi K OBICTPO
MEHSIOIINMCS YCIIOBUSM JKU3HU;

— HaNpaBlIEHHOCTh O0OYYEHHs Ha CUCTEMAaTUYECKOe MPUOOIICHHE 00YJarOIIMXCs K CaMOCTOSTEIbHON
MIO3HABATEIBHOM NIEATENFHOCTH, HAYYHBIM METOJAM TO3HaHUS, (OPMHPYIOUIMM MOTHBAIMIO M PA3BUTHE
CIOCOOHOCTEH K XUMUU;

— ofecrevyeHne yCIOBUN, CIOCOOCTBYIOIIUX MPUOOPETECHHIO 00YyYalOIIMMUCS OMbITA Pa3HOOOPa3HOM
NEeSTEIbHOCTH, MO3HAHUSI M CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUM), MMEIOLIUX
YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3JIMUYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBanue o01el (yHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM 4YHCIIE
YMEHHUM OOBSCHATH U OLICHUBATh SIBJICHMSI OKPY)KAIOILErO0 MHUpPA, UCIOJb3Ysl 3HAHUS U OIBIT, IOJyYCHHbIE
IpU U3YYCHUU XHUMHUHU, MPUMEHATh HUX TMPU PEIICHUH MpoOJieM B IMOBCEAHEBHOW JKHU3HM U TPYIOBOU
JeSITEIIbHOCTH;

— ¢opmupoBaHue Yy OOy4arOIIUXCS TYMaHHUCTUYECKUX OTHOIICHWH, TOHUMAHHUS LEHHOCTH
XUMUYECKUX 3HAHWU N7 BBIPAOOTKU SKOJOTUYECKH I€JIeCO00pPa3HOro IMOBEAEHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3JJ0POBbS M OKPYKAIOUIEH PUPOIHON CPEIBI;

— pa3BUTHE MOTHBALUM K 00YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE
YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduis H
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHusI.

O011ee 9KnciIo 4acoB, OTBEIEHHBIX JUIS U3yUEHHUS] XMMHH Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus,
cocraBmsieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeZleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuu. Poiib XMMUM B KU3HM 4YeNOBEKA. XUMHS B CUCTEME HayK. Tema W BellecTBa.
®du3nuecKkue CBOKMCTBA BELIECTB. ArperaTHoe coctosiHue BeniecTB. [loHATHE 0 MeTOax MO3HAHUS B XUMHH.
UYucteie BemecTBa U cMecd. CriocoObl pa3jieneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XMMHUYECKUX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JE€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeulecTB. OTHocutenbHas aromHas Mmacca. OTHoOcuTeNbHas MoOJIEKYJsipHas Macca. MaccoBast [1ois
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KoymuectBo BemecrBa. Moisib. MonsipHas macca. B3auMOCBSI3b  KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€Tol mo hopMynaM XMMHUYECKUX COSTUHEHHI.

@u3nyeckue M XUMHUYECKHE SBJICHUSA. XHUMHMUECKas peakuuss M €€ NPU3HAKU. 3aKOH COXpaHEHHUs
Macchl BellecTB. XuMmHuueckue ypaBHeHus. Kiaccubukanus XUMHYECKHUX peakiuil (coequHeHws,
pa3noKeHusl, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYION, TPaBHJIaMU paOOThI B JIa0OpaTOpUU U MprUEMaMu 00paIeHus C
71ab0paTOpHBIM 000PYIOBaHHEM, U3YUYEHUE U OMHCAaHUE (PU3MUECKUX CBOMCTB OOpPa3IOB HEOPTaHMYECKUX
BEIIECTB, HaOmoJeHne (U3NYeCKuX (IUTaBICHHE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHWE M KOHJICHCAllMs BOJBI) U XUMHUYECKHX (TOpEeHHE CBEYH, MPOKAIMBAHHE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIIOTOW) sIBIICHWH, HAONIOJEHNE W ONHMCAaHWE MPU3HAKOB MPOTECKAHUS
XUMHYECKHX peakluui (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJOPUAOM Oapws,
pasnoxenue ruapokcuaa meau (I1) mpu HarpeBaHuH, B3aMMOICHCTBHE Keite3a ¢ pactBopom conu meau (11,
U3y4eHHE CIoco0OB pasleleHHs CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIBTPOBAHHE, BBINAPUBAHUE,
TUCTHIUISAIMS, Xpomarorpadwusi, MPOBEIECHUE OYUCTKHA TOBAPEHHOW CONIM, HAOJIOJIEHWE U OIHUCaHHe
pe3yabTaTOB IPOBEIACHUS OIbITA, HWIUIIOCTPUPYIOLIEITO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJeEeH
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — anemMeHT U mpocTtoe BemiecTBo. HaxoxneHnue
KHCIIOpOJia B MpUpoje, GU3NUECKHE U XUMHUYECKHUEe CBOMCTBa (peakiuu ropenus). Oxcumasl. [Ipumenenue
kuciopoia. CrnocoObl moMydeHus: KUCIOpoAa B 1ab0paTopuu ¥ MPOMBIIUIEHHOCTH. KpyroBopoT kucinopoaa
B nipupojie. O30H — aJJIOTPOIIHAs MOAU(DUKALIMS KUCIOPOAA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUUYECKHE YPAaBHEHUS, IK30- U SHAOTEPMUUYECKUE
peakuuu. TormBo: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUJIEHHWE MapHUKOBOTO 3 ¢eKra, pa3pylieHue
030HOBOTI'0 CJIOS.

Bonopon — snmemeHT M mpoctoe BemecTBO. HaxoxaeHue Bomopoaa B mpupojae, (usnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KUCIoTsl U comu.

Momnsipabiii 00bEM ra3oB. Pacuérel Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacklllieHHbIE U HEHACHIIIEHHbBIE
pactBOpbl. PacTBOpHMOCTh BelIECTB B BOAE. MaccoBasl 107151 BEIIECTBA B PACTBOpPE. XMMHYECKHE CBONCTBA
BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MpUpoAe U B KU3HM uenoBeka. KpyroBopoT BOJbI B MPHUPO/IE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYHCTKA MPUPOJTHBIX BOJI.

Knaccudukanus  HEOPraHWYECKUX  COCIUHEHUH. Oxcunpl.  Krnaccudukamuss ~ OKCHIIOB:
coyieoOpa3yrorire (OCHOBHBIC, KUCIOTHEIE, aM(OTEpHBIE) U HeconeoOpasyrome. HoMeHkiaTypa OKCHIOB.
®du3nueckue U XUMHUECKUE CBOMCTBA OKCUIOB. [loyduenre okcuaoB.

OcHoBanus. Knaccudukarusi ocHoBaHUM: MIENOYM W HEPACTBOpHMMEBIE OCHOBaHHsS. HomeHkmaTypa
OCHOBaHUM. PU3HUYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyueHrne oCHOBaHUN.

Kucnotel. Knaccuduxamus xucnor. Homenkiarypa kucinor. @usnyeckue M XUMHUYECKUE CBOMCTBa
kucnor. Pan akruBHoctu metaiuioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknatypa coiseil. @u3nueckue 1 XuMA4YecKkre cBoiicTa conel. [lomydenue coneit.

['eneTnueckasi CBA3b MEXAY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUM.

Xumuueckuii IKCnepumMeHm:



KaueCTBEHHOE OIpEeNeJIeHHe COJEpKaHUS KHUCIOpoAa B BO3AyXe, IOJIydeHue, cobOupaHue,
pacrmio3HaBaHHe W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOCHIE B3aUMOICHCTBUS BEIIECTB C KHCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHHUS U MpEKpalleHusi TopeHus (moxapa), O3HaKOMJIEHHE C oOpas3lamMu OKCHIIOB U
OMHMCAaHUE UX CBOWCTB, TIOMyYeHUE, COOMpaHue, pacrio3HaBaHUE M M3y4eHHE CBOWCTB BOAOPOJIA (TOpEHUE),
B3auMojieiicTBue Bojopoga ¢ okcuaoMm wmeau (ll) (BO3MOXKHO UCIONB30BaHHE BHUICOMATEPHUATIOB),
HaOroieHne 00paslioB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEOBaHUE OCOOCHHOCTEW PAaCTBOPEHUS BEILIECCTB
C pa3IM4yHOM pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHONM MacCOBOM Jl0JeH
pacTBOPEHHOrO BEIIECTBA, B3aUMOJCHCTBHME BOABI C MeETaulaMU (HAaTpueM U KajiblueM) (BO3MOKHO
UCIIOJIb30BaHUE BUJECOMATEPHANIOB), HCCIEIOBaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAONIOJICHHE W3MEHEHHS OKPACKM WHAMKATOPOB B PAcTBOpPAaX KHUCIOT W MICNOYed, W3Yy4CeHUE
B3aumozeiictBus okcuaa menu (ll) ¢ pactBopoM cepHOW KHCIOTBHI, KHCIOT C METalJIaMH, pPEaKIIHii
HEUTpaNM3aliy, TOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHWE OJHOTO MeETajlla JIPYruM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAJbHBIX 3a7ad Mo TeMe «BaxHelmmue Kiacchl HEOPraHUYECKUX
COEIUHEHUIN.

Iepuonuveckuii 3axkoH u [lepuognueckas cucrema xumnueckux jaeMenToB /I. U. MenaeneeBa.
Ctpoenne atomoB. XumMudeckasi cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU

[TepBble ONBITKY KIaCCU(PUKALMU XUMUYECKUX 3JIeMEeHTOB. [loHATHE 0 rpynax CXOIHBIX JIEMEHTOB
(LIeMoYHbIE U MIEIIOYHO3EMEIbHbIE METaJIbl, TajJOreHbl, MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT
aM(pOTEepHBIC OKCUIBI U TUIPOKCHU/IBL.

[lepuonnueckuii 3akoH. Ilepumonnueckass cucrema xumuueckux snemeHtoB JI. M. MeHnneneesa.
KopoTtkonepuoanas u anmuaHONIEproaHas Gpopmbl [leproanyueckoll cucTeMbl XUMHUECKUX dneMenToB 1. U.
Menneneesa. [lepuoast u rpynnsl. @u3znyeckuil CMbICI MOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIbI
AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe 3IEKTPOHHBIX 000J1049eK
aToMOB IepBbIx 20 xumuueckux 3neMeHToB Ilepuonnyeckoii cucremsl /1. 1. Menneneesa. Xapakrepuctuka
XHUMHUYECKOI0 3JIEMEHTA T10 €ro MnoJiokeHuro B [lepuonnueckoit cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajJhyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U MEPUOIAM.

3nauenne llepuogumyeckoro 3axkoHa u I[lepumonnueckod CHUCTEMBl XUMHUYECKHUX JJIEMEHTOB s
pa3BUTHSA HAyKU U npakTuku. [. 1. MenneneeB — yd4€HbIN U IpaKIaHUH.

Xumuueckasi cBs3b. KoBanmeHTHas (MOJSIpHAsE W HEMOJSIpHAsi) CBs3h. JJIEKTPOOTPHUIATEIHHOCTD
XUMUYECKUX AJIEeMEHTOB. VIOHHas CBs3b.

Crenensb okucieHus. OKHCIUTETbHO--BOCCTAHOBHUTENIbHBIE peakiuu. [Ipomecchl OKHUCICHUS W
BOCCTaHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

u3ydeHrue o0OpaslloB BEIIECTB METAJUIOB W HEMETAJIOB, B3aWMOJEWUCTBHE THAPOKCHAA IHHKA C
pacTBOpamMu KHUCJIOT W IIEJI0Yei, MPOBEICHHE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUi (TOpEHNE, PEAKIIUN Pa3JI0KEHUSI, COEAUHEHUS ).

Mescnpedmemnnie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€M NpPU U3YYEHMHM XUMUU B 8§ KJIacCce OCYIIECTBIISIETCS 4epe3
WCIIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATHUM, TaK W MOHSATUMU, SIBISIONIUXCS CHCTEMHBIMU
JUTSL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0me ecTeCTBEHHO--HAYYHBIC MOHATHS: Hay4YHBIA (DaKkT, THUMOTE3a, TEOPHUS, 3aKOH, aHAJIN3, CHHTE3,
KIacCU(UKaIus, MEePUOAUYHOCTb, HAONIOJCHUE, JKCIEPUMEHT, MOJICIHPOBAHUE, H3MEPEHUE, MO/IENb,
SIBJICHHE.

®dusnka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, M30TONBI, pPaJlO0aKTUBHOCTb,
MOJIEKYJIa, DJIEKTPUUECKHI 3apsii, BEIIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSIHME BEIIeCTBa, Tras,
dbusznyecKre BEIMYUHBI, €AMHULIBI H3MEPEHUs, KOCMOC, TIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocuntes, npxanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE UCKOMAEMbIE, TOTLTHUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peakuusi

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudyeckux osneMeHtoB [[. M. Menneneesa.
Ctpoenne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWCTB XHMHYECKHUX OJJIEMEHTOB TEPBBIX TPEX



NIEPUOOB, KaJlns, KAJIbLUA U UX COCINHEHUN B COOTBETCTBHH C MOJIOKEHHEM 3JIEMEHTOB B [leprnoandeckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUIBI XMMHYECKON CBSA3H. THIBI KPUCTAUNIMYECKUX PEHIETOK, 3aBUCHUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanus m HOMEHKIATypa HEOPraHWYECKMX BELIECTB. XHUMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIIMXCS K Pa3IMYHbIM KJ1accaM HEOPraHMYECKUX COECJUHEHMM, F€HETUYECKasl CBA3b HEOPraHMUYECKUX
BELICCTB.

Knaccupukanuss XUMHUECKHMX pEAaKUMH TO pa3IMYHbIM TpU3HAKaM (110 YHUCIYy U COCTaBy
YyYacTBYIOUIMX B PpEaKUUH BEIIECTB, IO TEIUIOBOMY 3(QQeKTy, IO HM3MEHEHHUIO CTEIEeHEH OKHUCICHHS
XUMHUYECKHX 3JIEMEHTOB, M0 OOpaTHUMOCTH, MO YYaCTHIO Karaiau3aropa). OK30- M JHIOTEPMUYECKHE
peaKuuyu, TepPMOXUMHUYECKHE YPABHEHUS.

[TonsiTHe 0 ckopocTH XUMHUYecKoil peakiuu. [loHsTne 00 0OpPaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusax. IIoHsATHE O TOMOTE€HHBIX M TeTepOreHHbIX peakuusx. [lomarue o karanmse. Ilomstue o
XUMHUYECKOM paBHOBecUU. DaKkTOpbl, BIMSIOIIME HA CKOPOCTb XUMHYECKOM pEaKkUMM U II0JOKEHUE
XUMHUYECKOIO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuumy, AIIEKTPOHHBIN Oananc OKHUCIIUTEIBHO-
BOCCTAaHOBUTENIBHON peakuuu. COCTaBIIEHUE YPABHEHHM OKHCIMTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKLUN C
UCIIO0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOro OanaHca.

Teopust 3/IEKTPOIUTUYECKON TUCCOLUMALMU. DJEKTPOJIUTHI U HEIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLMALMN BEILECTB C Pa3jIMUYHBIMM BHJAMU XUMHUYECKON CBs3U. CTENEHb JUCCOLUALMU.
CuiibHbIC U CJ1a0bIE DJIEKTPOIUTHL.

Peakiun noHHOro 06MeHa. Y CiI0BUS IPOTEKAaHUS peakuil HOHHOTO 0OMEHa, MTOJIHbIE U COKPALEHHbIE
UOHHbIE YypaBHEHMsI peakuuid. CBOHCTBa KHUCJIOT, OCHOBAHMW W COJE€H B CBETE€ NpPEJICTaBICHUH 00
NMEKTPOIMTUYECKON qucconuanuu. KadecTBeHHble peakuuu Ha HOHBL. [loHATHE O ruaponu3e coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHM KPUCTAUIMYECKMX PEUIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTauIoB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHsI), WCCIEAOBAHHE 3aBUCUMOCTH
CKOpPOCTM  XMMMYECKOHW  peakiuM OT  BO3JCHCTBUSA  pa3iuyHbIX  (PaKTOPOB,  HCCIIEOBaHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, IpoLEcca TUCCOLMALUN KUCIIOT, IIeJI0uel U cojaeil (BO3MOMXKHO
UCIIOJIb30BaHUE BHUJAEO MAaTepHajoB), MPOBEIEHHE OIBITOB, WJUIIOCTPUPYIOLIMX HPU3HAKU IPOTEKAHUS
peakiuii MOoHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJCICHHE Ta3a, 00pa3oBaHWE BOJbI), OIBITOB,
WITIOCTPUPYIOIUX ~ IPUMEPHl  OKUCIUTENBbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue, peaxiuu
pa3oKeHus, COeIMHEHUS ), pPacllO3HaBaHNE HEOPTraHNUYECKUX BEIIECTB C MOMOIIbIO KAaUeCTBEHHBIX peaKuil
Ha VOHBI, PEIIEHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 4 MX coOeJUHEHUSA

OOmast xapakTepucTuka TajgoreHoB. OCOOEHHOCTH CTpPOEHHMs AaTOMOB, XapaKTEepPHbIE CTENEHH
okucienusd. CtpoeHue u (GpU3NUECKHE CBOICTBA NMPOCTHIX BEUIECTB — I'aJJOT€HOB. XMMUYECKHE CBONCTBA Ha
npuMepe xyopa (B3auMoJeicTBUE € MeTaulaMHu, HeMeTalllaMH, lierodamu). XiopoBojopod. CoinsHas
KHCII0Ta, XMMUYECKUE CBOMCTBA, MOJIydeHUE, MpUuMeHeHue. JelicTBre XJjiopa ¥ XJI0pOBOJOPO/ia HA OPTaHU3M
yesioBeka. BaxxHelne XIopuasl ¥ MX HaX0XKJIEHUE B IIPUPOJE.

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpymnmsl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
crenieHu okucieHus. CtpoeHne M (U3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCIOpPOJA U CEpBHI.
AJIoTponHble MOAM(PHUKAIIMN KUCIOpOJa U cepbl. XUMUYECKUe cBOicTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢u3nueckue U XUMUYecKue cBoicTBa. OKCHABI Cepbl KaK MPEACTaBUTENM KHUCIOTHBIX OKCHAOB. CepHas
KHCIIOTa, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBa (0OmuMe Kak TMpEeACTaBUTENsT Kilacca KHUCIOT H
cneuuduyeckne). XUMUYECKUE PEAKIINH, JIeXKAIUEe B OCHOBE MPOMBIIIUIEHHOTO CII0c00a MOTyYeHUs CEPHOM
kucnothl. [Ipumenenne cepHoit kuciaotbl. ConM CepHOI KUCIOTHI, KaueCTBEHHAs! peaklus Ha cylb(dar-noH.
Haxoxnenue cepsl M €€ COEAMHEHMH B MpUPOAE. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpesl
COCTMHEHUSIMU cepbl (KHUCIOTHBIE JOXAW, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALECHUS.

OO6mas xapakTepuctuka 3j1eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCJIEHHUS. A30T, paclpocTpaHeHHEe B Mpupoae, (U3MYecKHe W XHMHUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mnpupoae. AMMHAK, ero (QuU3MYEeCKHMe W XUMHUYECKHME CBOWCTBA, MOJY4YEHHE U
npuMeHenue. Conu aMMOHMA, MX (u3Myeckre M XMMHUYECKHe CBOMCTBa, NpuMeHeHue. KauecTBeHHas
peakuus Ha HOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MoiydeHue, (pU3Mveckrue M XHMHUYECKHE CBOMCTBA



(oOmme Kak TMpeACTaBUTENS Kiacca KUCIOT W crenuduueckue). Vcmonp3oBaHWEe HUTPATOB M COJICH
aMMOHHMSI B KayecTBE MHUHEPAIbHBIX YIOOpeHHH. XUMHUYECKOE 3arps3HEHHE OKpPY)KAIoLIeH cpebl
COCTMHCHUSIMU a30Ta (KUCJOTHBIC [OKIW, 3arps3HEHHE BO3Ayxa, MOUBBl W BomoémoB). Docdop,
atoTponHble Moaudukanuu ¢ocdopa, Gusmueckue u xummuueckue cpoiicrBa. Oxcua docdopa (V) u
docdopHas kucnora, puMUEeCKHMEe M XUMHUYECKUE CBOICTBa, moiydeHue. Mcmomp3oBanue ¢ocdaroB B
KayeCTBE MUHEPAIbHBIX y100pEHUI.

Ob6mas xapakrepuctuka 31eMeHTOB IV A-rpymnmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHUS. YTIEpOo/, aJUIOTPOMHbIE MOAU(DUKAIIUK, PACIIPOCTPAHEHHUE B MPUpPOJE, PU3UUECKUE U
XUMHUYecKHe cBoiicTBa. Axcopobuus. Kpyrosopot yriepona B npupozae. OKcuasl yriepona, ux Gpu3nyeckue
U XUMHYECKHE CBOWCTBA, NEHCTBUE HA YKUBBIE OPraHU3MBbI, MOJyYEHUE U NPUMEHEHHE. DKOJIOIMUYECKUE
npoOjemMbl, CBsi3aHHBIE C OkcugoMm yriaepoxa (1V), rumore3a T700aJBHOrO TOTEIUICHUS KJIMMATa,
NapHUKOBBIN YPQEKT. YTonbHas KUCIOTa U €€ CONH, UX (pu3nyecKre U XMMUYECKHE CBOMCTBA, MOIyYEeHUE U
npuMmenenue. KauectBenHast peakuus Ha kapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEIUIIMHE,
IPOMBIIIIIEHHOCTH U CEIbCKOM XO35IMCTBE.

[TepBoHavanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHX yriepoja (MeTaH, 9TaH,
3TWJIEH, all€THIIEH, 3TaHOJ, TJIULEPUH, YKCyCHas KucioTa). [IpupoiHbie HICTOUHUKH yIiIeBOJOPOIOB (yroJib,
NPUPOJHBIA Tra3, HedTh), MPOAYKTHI UX MepepaboTKu (OEH3WH), UX POJIb B OBITY M IMPOMBIIIJICHHOCTH.
[TonsiTrie 0 OMOMOTUYECKU BaYKHBIX BELIECTBAX: JKUpaX, OesKax, yriaeBoJaX — U UX POJIM B )KU3HHU YEJIOBEKa.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COSAMHEHUH.

Kpemuuii, ero Qusmueckue M XUMHYECKHE CBONCTBA, MOdydeHHe M mnpuMmeHenue. CoeauHEHUS
KpemMHUs B ipupojie. O6mme npeacrabiienus o0 okcuae kpemaus (V) u kpemuuenoit kuciore. CHIIMKATHI,
UX UCIOIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeiline CTpOWTENbHBIE MaTepUaNbl: KepaMUuKa,
CTEKJIO, IEMEHT, OeTOH, xene300eToH. [IpobieMbr 6e30macHOro UCMOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIOB
B [IOBCEJTHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKMX BEIIECTB, CBOICTB COJSIHOW KHUCJIOTBHI, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI M HAOIIOICHHE MPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTPAKAIOIIHE
dusznyeckne M XHMHUYECKHE CBOWCTBA TaJOr€HOB W HMX COEOUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJICHHE C oOpa3lamMu XJIOPHIOB (TaJOreHHIOB), O3HAKOMIICHHE C 00pasmaMu
ceppl U €€ coeAUMHEHHs MM (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEpPHANIOB), HaAOIIOJIEHHE Mpoliecca
oOyrauBaHUsl caxapa IMOJ JEWCTBUEM KOHLIEHTPUPOBAHHOW CEpHOM KHUCIIOThI, HU3y4EHHE XHMHUYECKUX
CBOWCTB pa30aBIeHHON CEpHON KHCIOTHI, MPOBEAECHUE KaueCTBEHHOM peakuuu Ha CcyiabpaT-uoH U
HaOJII0/IeHUe TpU3HaKa e€ MPOTEeKaHMsI, 03HaKOMJIEHHE ¢ (PM3MUECKUMHU CBOMCTBaMM a30ta, ¢pocdopa U ux
COEMHEHUN (BO3MOYKHO HCIOJb30BAaHHWE BHJEOMATEPHATIOB), OOpa3llaMd a30THBIX M (OCHOpPHBIX
ynoOpeHuli, mnojyueHue, coOupaHHMe, paclo3HaBaHHME U W3Y4YEHHE CBOWCTB aMMMaKa, HPOBEACHUE
KaueCTBEHHBIX pEaKIMii Ha HOH amMMoHuA M (ochaT-MOH U H3Yy4YeHHE NPHU3HAKOB HX MPOTEKAHMUS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI € MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUIEOMATEPHUAJIOB), H3yYCHHE MOJENed KpUCTAJUIMYECKUX peEToK anMasa, rpaduta, Qymnnepena,
03HAKOMJIEHHE C MPOIECCOM aCOpPOLUN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM
IPOTHBOra3a, MoJlydeHue, cooupaHue, pacro3HaBaHUe M U3yYeHHE CBOMCTB YIVIEKUCIIOrO rasa, IpoBe/leHHe
KaueCTBEHHBIX peakuuid Ha KapOOHAaT M CHUJIMKAaT-MOHBI M H3Y4YEHHE IPU3HAKOB HUX MPOTEKaHMUS,
O3HAaKOMJICHHE C IPOAYKIMEW CHUJIMKAaTHOM INPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX 3ajad II0
Teme «BakHele HeMeTaulbl U UX COCIUHEHHS.

MeTa/ibl M MX COeIUHEHUS

OOmass xapakTepuCTUKa XHMHUYECKHX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM MX IIOJOXKEHUS B
[lepnoguueckoii cucteme xumuueckux snemeHToB [[. M. MenneneeBa u crpoenus aromoB. CTpoeHHe
MeTayIoB. MeTtannudeckas CBA3b M METaJUIMuecKas KpUcTajindeckas pemeéTka. DIeKTPOXUMHUECKUN psij
HanpspkeHud MetayioB. dusnyeckre M XMMHUYECKHE CBOMCTBa MeTayuioB. OOIue crocoObl MOTyYeHHS
MeTasuioB. [loHsATHE O KOPPO3UK METANIOB, OCHOBHBIC CITOCOOBI 3aIIUTHI X OT KOppo3uu. CrutaBsl (CTab,
YYTYH, TIOPATIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U POMBIIUICHHOCTH.

[Ilenounbie Metamnel: mosokeHue B Ilepuogmueckoil cucteMe xuMHYeckux snemeHtoB J[. U
MenzeneeBa, CTpOEHHME UX aTOMOB, HAXOXKJAEHUE B Ipuponae. PU3NUECKHME U XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCHIIbI U THAPOKCHUBI HAaTpUs U Kanusl. [I[puMeHeHne mIeI0UHbIX METAJJIOB U
UX COEIUHEHHU.



[IlenoyHo3emMenbHBIE METAUIBl MarHuid W Kaidbluil: mnonoxkeHue B Ilepuonuueckoit cucreme
XUMHYeCcKuX aemMeHToB [I. 1. Menaeneesa, ctpoeHue UX aTOMOB, HaXOXJAeHUE B npupoae. duznueckue u
XUMHYECKHE CBOMCTBa MarHus W Kaiblus. Baxueine coequHeHUs Kalblus (OKCUI, TUIPOKCHUI, COJIN).
JXKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHCHMS.

AnmtoMunuii: nosioxenue B Ilepumoamyeckoil cucreme xumuueckux sinemeHToB J[. M. Mengeneena,
CTpOCHHE aToMa, HaXOXJeHue B mpupoae. Ousnueckrne u XMMUYECKHE CBOMCTBA amFOMUHUS. AMDOTEpHBIC
CBOMCTBA OKCHJIa U THAPOKCH]IA ATFOMUHHS.

Kenezo: nosoxenue B llepmoamueckoid cucreme xumuueckux 3iemeHToB [l M. Menaeneesa,
CTPOECHHE aTOMa, HaxoXJeHue B npupone. Pusnueckue M XHUMHUYECKHE cBoWcTBa xkene3a. OKCUpbl,
ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3laMu METaUIOB M CIUIABOB, WX (U3MUYECKUMHU CBONCTBAMH, H3yYCHUE
pe3yJNbTaTOB  KOPPO3UU METAIOB  (BO3MOXKHO HCHOJB30BaHUE BHJCOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalbIMs W HATpusi C BOJOM (BO3MOXKHO MCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
UCCJIEIOBAaHHE CBOMCTB KECTKOM BOJIBI, MpoOLiecca FTOPEHHUs jKelie3a B KUCIOPOe (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), MPU3HAKOB TMPOTEKAHUS KAYeCTBEHHBIX pEAaKIUMHA HAa WOHBI: MAarHUs, KajbIusi,
amroMunms, 1uHKa, ckenesa (1) m xemesa (IIl), memm (Il), HaGmromeHWe W omMcaHWE MPOIECCOB
OKpAIllMBaHUs TJIAMEHU MOHAMH HATPHsl, Kaus U KaJdbIUs (BOZMOKHO HCIIOJNB30BAaHHE BUEOMATEPHUATIOB),
UCcCieIoBaHNEe aM(OTEpPHBIX CBOMCTB THAPOKCHIA ANIOMHUHUS M THIPOKCHUIA LHUHKA, pPEIICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelnme MeTaibl U UX COSAMHEHUS».

XuMus M OKpyXKaoLias cpeia

BemectBa 1 MaTepuansl B IOBCEAHEBHOM XKU3HU 4YeOBEKa. be3onacHoe MCronb30BaHUE BEIIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBast moMoIb npyu XUMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKaroliei cpeqsl (MpeaesbHas AOMycTHMas KOHIICHTpAIUs BEIECTB,
nanee — [1/1K). Poab XxuMuu B pelieHUH 3KOJI0TMYECKUX IpooIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbl METAJIIIOB, MIOJIMMEPHBIC MATEPUAJIBI).

Mescnpeomemmnuie céazu

Peanuzanusi MEXNpeaMETHBIX CBS3€H MPH WM3YyYEHWHM XUMHUM B 9 Kilacce OCYIIECTBIISIETCS uepes
UCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATHH, SBISIOMIUXCS CHCTEMHBIMU
JUTSL OTJICIIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TIOHATHS: HAy4YHBIA (pakT, THUIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3,
KJaccu(ukanus, MEPUOAUIHOCTh, HAOIIOJEHHE, HSKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHUEe, MOJICIb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MATEPUATIBI.

®dusnka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, U30TOMBI, PaIlO0aKTUBHOCTb,
MOJIEKYJa, IEKTPUIECKHI 3apsi, TPOBOAHUKH, TOTYIIPOBOIHUKHU, TUIIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO,
TeN0, 00bEM, arperaTHoe COCTOSTHUE BEIECTBA, Ta3, PacCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKasT PEIIETKa,
CIUIaBbl, (PU3WYECKUE BEIWYMHBI, €IUHUIBI W3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3JIBI,
Comnnue.

buonorust:  ¢dotocuHTes, AbIxaHue, Ouochepa, HSKOCHUCTEMa, MHHEpAIbHBIE  yIOOpEeHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE TTOPOJIBI, MOJE3HBIE UCKOMIAEMbIe, TOTLTHBO,
BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNbTAaThl OCBOEHMS MPOTrPaMMbl OCHOBHOIO 0OO0IEro oOpa3oBaHUS AOCTUrarOTCs B
xofe OOydyeHHs XHMHUU B €IWHCTBE YYeOHON W BOCHHUTATENBHOH JIEATENbHOCTH B COOTBETCTBHU C
TPaZULIHOHHBIMU POCCUNCKUMH COLMOKYJIBTYPHBIMU U 1YXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMU
B 0o0lIecTBE MPaBUIAMU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPa3BUTHS
U COLMANN3AMU 00yYarOIIHXCsl.

JIMYHOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATbCS CHUCTEMOM
IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIbITA NEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YacCTHu:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAyYHOMY HACJENHNIO,
IIOHUMaHMs 3HA4YECHUs XHUMHYECKOM HayKW B KM3HHM COBPEMEHHOro OOIIecTBa, CIOCOOHOCTU BIAZETh
JIOCTOBEPHON MH(POPMAIMECH O MEePEIOBbIX JOCTUKCHHIX U OTKPBITUSIX MHPOBOW M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 YCTpOMcTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJCTaBICHHUS. O COLMAIBHBIX HOPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO M0OJIE3HON, y4eOHO-UCCIEA0BATEILCKOM, TBOPUECKOM U
JpPYruX BUJAX JESATEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOM AEATENbHOCTU IPU BHIIOIHEHUU
yueOHBIX, IIO3HABATEJbHBIX 3a/lay, BBINOJIHEHUH XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX
IPOEKTOB, CTPEMJICHHsI K B3aUMOIIOHUMAaHHMIO U B3aMMOIIOMOIIM B IIpoliecce 3TOM yueOHOH N1esTeNbHOCTH,
TFOTOBHOCTH OLIEHMBaTh CBOE IIOBEJIEHUWE W IOCTYINKHM CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCJIEICTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE W XUMHUYECKOHW PpEaKLIHMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M COCTABJISIOLIME OCHOBY Ui IOHUMAaHHUS CYIIHOCTH Hay4YHOMU
KapTUHBl MHpa, NPEJCTAaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS HPUPOJbI, B3aHMMOCBS3AX
YeJI0BEKa C IPUPOAHON CPEAOH, O POJIM XMMHH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHbIE MOTHUBBI, HAllpaBlIEHHbIE HA MOJY4YEHHE HOBBIX 3HAHMH MO XMMHUHU, HEOOXOAUMBIE
JUIsE  OOBSCHEHHUsT HAOJMI0JaeMbIX TMPOIECCOB U  SIBICHUN, IO3HABATE€IbHOM, WH(GOPMALMOHHON W
YUTATENIbCKOM KyJbTYPbI, B TOM YHCIIE HaBBIKOB CaMOCTOATENBbHOM paboThl C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOM, JOCTYITHBIMU TEXHUUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHI0O U TIO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0OOpa30BaHMUIO, TPOCKTHOM W  HCCIIENOBATEIBCKOM JIEATEIHOCTH, K OCO3HAaHHOMY BBIOOPY
HalpaBJIEHHOCTH U YPOBHs 00yueHHs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3I0pPOBbIO, YCTAHOBKH Ha
3/10pOBbIil 00pa3 >KU3HH, OCO3HAHHE MOCJIEICTBUN W HENpUSITHE BPEAHBIX INPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIsl, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJICHNs NPaBUi 0€30MacCHOCTH MpU OOpAIEHUH C
XUMHYECKMMHU BELLIECTBAMU B ObITY U pealbHOMN KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTHYECKOMY U3Y4EeHMIO Mpodeccuil U Tpyla pa3iudyHOro pojia, yBaKEHUE K TPYAY H
pe3yiapTaTaM TPYIOBOM NEATENbHOCTH, B TOM YHMCIIE HA OCHOBE IPUMEHEHHUs IPEIMETHBIX 3HAaHUN IO
XUMHH, OCO3HAaHHBIM BHIOOP HMHAMBHIYAIBHOM TpPAEKTOPUU MPOJOJDKEHHUS OOpa3oBaHHs C YYETOM
JUYHOCTHBIX MUHTEPECOB M CIIOCOOHOCTHU K XMMHUH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCIIEUTHOM
npoecCHOHANBHOM JESITETbHOCTH M PAa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHaIbHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH I[eNIecO00pa3HOe OTHOLIEHHWE K MPUPOJe KaK MCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE e
CYILIECTBOBaHMs, IMOHUMaHHE IIEHHOCTH 3J0pOBOro U 0Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3MUECKOMY M TICUXHYECKOMY 3/J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIO/ICHHS
IpaBmJI 0€30MaCHOT0 OBEIEHUS TP paboTe C BEIIECTBAMU, a TAK)XKE B CUTYAlUsIX, YTPOKAIOIINX 3/I0POBBIO
U KU3HU JTI0JICH;



CIOCOOHOCTH TPUMEHSTHh 3HAHMS, IOJIydaeMble INPU HU3YyYCHWH XHUMHH, U pELIeHHs 3ajad,
CBSI3AHHBIX C OKPYXKaOUIEH NPUPOAHOM CpPEemoid, NI TMOBBIILICHUS YPOBHS SKOJOTHYECKOW KYJbTYPHI,
OCO3HAHMS INIO0ANTBHOTO XapakTepa dKOJOTMYECKUX MpoOIeM U MyTel MX peIIeHus: IOCPEICTBOM METO/I0B
XUMHMH, OKOJOTMYECKOrO  MBIIIICHUS, YMEHUS pPYKOBOACTBOBATBCA WM B IIO3HABaTEIIBHOM,
KOMMYHUKAaTUBHON ¥ COLIMAIIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX Pe3yNbTAaTOB BBIACISAIOT 3HAUMMbIE U (POPMHUPOBAHUS MHUPOBO33PEHHS
oO11eHay4YHble MOHATUS (3aKOH, TEOpHUs, NMPUHLMI, TUHoTe3a, (akT, CUCTEMA, IPOLECC, HKCIEPUMEHT U
JPYroe.), KOTOPbIE UCIOJb3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX IpEeIMETax M MO3BOJISIOT Ha OCHOBE
3HAaHUM W3 3TUX MNpeaMeToB (OPMHUPOBATh IPEJCTABICHUE O LEJIOCTHOM HAy4dHOH KapTHHE MUpa, U
YHHUBEpCaJIbHbIE ydueOHbIE AEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJATHBHBIE), KOTOPBIE
obecrieunBaOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITE€IbHOMY IUIAHHUPOBAHUIO M OCYLIECTBICHHIO
y4eOHOI IesTeTLHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHHMSI UCIIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIIIECHUS IIPU OCBOECHUH 3HAHWI: PACKPBIBATH CMBICI
XUMHUYECKUX NOHATUN (BBIAENATh HUX XapaKTEpHbIE NPU3HAKHM, YCTAHABIMBAaTh B3aUMOCBS3b C JPYTMMHU
HOHATHUSMM), UCIIOJIb30BaTh MOHATUS Ul OOBSICHEHUS OTJENIBbHBIX (PAKTOB U SIBIECHUI, BHIOUPATh OCHOBAHMS
U KPUTEPUU JJIs KJIaCCU(PUKALIMU XUMUYECKUX BELLIECTB M XUMUYECKUX PEaKUi, yCTaHABJINBATH IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXAY OOBEKTaMU M3Y4YECHHUs, CTPOUTh JIOTUUECKUE PACCYXAEHUS (MHIYKTUBHBIE,
JI€YKTUBHBIE, [10 AHAJIOTUH), 1EJ1aTh BBIBOJIbI U 3aKJIIOUEHUS;

yMEHUE NPUMEHSATh B Ipolecce IO3HAHUS TMOHATHS (TpeIMEeTHble M MeTalpeaMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCTIONIb3yeMble B XHMHUH, ITPEOOPA30BHIBATh MIMPOKO IMPHUMEHSEMbIC B
XUMHUH MOJICJIbHBIE NPEJCTABICHUS — XUMHUYECKMH 3HAK (CHMBOJ 3JIEMEHTa), XMMHYecKas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIUU — MpU pEHIeHUH Y4eOHO-IIO3HABATENbHBIX 33lay, C Y4YETOM 3THUX
MOJICJIBHBIX MPEICTABICHUM BBIABIATh U XapaKTE€PU30BaTh CYLIECTBEHHbIC NPU3HAKU U3Y4aeMbIX OOBEKTOB
— XUMHYECKMX BEIIECTB M XUMHUYECKMX pEaKLMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, HPUYMHHO-
CJIEICTBEHHBIE CBS3M U IIPOTUBOPEUUS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble nccienoBareibckne 1eiCTBUSA:

YMEHHME MCIOJIb30BaTh IIOCTABJIECHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA IIO3HAHMs, a TaKXKe B
KayeCcTBE OCHOBBI JJi1 (POPMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKICHHII;

npuoOpeTeHre OmbITa 10  IUIAHUPOBAaHWIO, OpraHu3allMd M TPOBEJIEHHIO  YYEHHMUYECKUX
JKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0/10M IIPOLecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0 pe3ynbTar,
dopmynupoBaTh 0000IIEHHS U BBIBOJBI 10 pe3ybTaTaM MPOBEAEHHOTO OIbITA, UCCIIEAOBAHUS, COCTABIISATh
OTUET O IpojeaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOMpATh, aHAJU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALMIO PA3IUYHBIX BUIOB U (popm
NpEeCTaBICHUS, IMOJNy4yaeMyl0 W3 Pa3HbIX HMCTOYHHMKOB (HAayYHO-TIOMYJISpHAs JIUTepaTypa XHUMHYECKOTO
COJIep’KaHusl, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHWBATh NMPOTHUBOPEUHMBYIO U
HEJI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHME TPUMEHATh pPA3JIUYHBIE METOAbI M 3alpochl MpU NOHMCKE M oTOope uHpOpManuu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [UI BBIIOJHEHUS YUYEOHBIX M TIO3HABaTEIbHBIX 3a/ad
onpeAenéHHOr0  TUMA, MPUOOpPETeHHWe OmbiTa B 00JacTH  HUCHOJb30BaHUS  MHPOPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHM, OBJIAa/IEHNE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX
CHUCTEM, CAaMOCTOATEIbHO BBIOMpATh ONTUMAIbHYIO (opMmy mpeacTaBieHUss UHGOpPMALUU U
WITIOCTPUPOBATh pellaeMble 3a7auil HECIOKHBIMU CXEMaMHM, TuarpaMMamMu, IpyruMu hopmamu rpaguku u
UX KOMOHMHAIIMSIMU;

YMEHHUE UCMOJIb30BaTh U aHAIM3MPOBATH B Mpoliecce y4eOHOW M MCCIeA0BaTENbCKON 1eATeIbHOCTH
MH(GOPMALIMI0O O BJIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SHCTBA M TpPaHCIOpPTa Ha COCTOSIHHE
OKpPY’KaroILEeH IPUPOTHOHN CPEIbI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHUS 33/1aBaTh BOIPOCH! (B X0J€ auanora U (MiM) JUCKYCCHM) IO CYIIECTBY OOCYKIaeMOil TeMbl,
(bopMynUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4uu;



YMEHHUSl TPENCTABIATH IMOJYYCHHBIC pPE3yJIbTaThl IMO3HABATEIbHOM JEATEIBHOCTH B YCTHBIX H
IIUCbMEHHBIX TEKCTaX; JeNaTb IPE3CHTALUI0 pPe3yJbTaTOB BBIIIOJIHEHUS XHUMHUYECKOTO 3KCIEPHUMEHTA
(;1abopaTtopHOro OMbITa, TA00PATOPHOM PaOOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHsI Y4eOHOro COTpyJIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW [O3HABaTEJbHOH U
UCCIICIOBATEIILCKON JIEATEPHOCTH TPU PEIICHHH BO3HMUKAIOIIMX MPOOJIeM Ha OCHOBE YyuéTa OOIIMX
MHTEPECOB U COTJIACOBaHUS MO3UIHMA (00CYKIeHUs, 0OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBUH, OTpe/ieJICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBa BHITIOJHEHHON pabOoThI U ApyTHe).

PeryasitTuBHble yHHBepcaJbHbIE yUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOSATEIbHO ONPEAENATh ULENU JCSITENbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIbHOCTh, BBIOMpATh Haunbosee
3 PEeKTUBHBIE CIIOCOOBI pEUIeHHs Y4eOHBIX M MO3HABATENBHBIX 33]ad, CAMOCTOSTENIBHO COCTaBJISATh WIIH
KOPPEKTUPOBAaTh MPEJIOKEHHBIA QJITOPUTM JEHCTBUM IPU BBINOJHEHUU 33JaHUA C YYETOM IOJYyYEHHUS
HOBBIX 3HaHHMH 00 M3y4aeMbIX 0OBEKTaX — BEIECTBAX M PEAKILHUAX, OLEHUBATH COOTBETCTBHE MOIYYCHHOTO
pe3ynbTaTa 3asBJIICHHOM LEIM, YMEHHE HCIIOJIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, Ipeajaracmble B
YCJIIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX PE3ylbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COICPIKAHUS, YCTAHOBJIEHHOTO
MaHHOU (enepanbHOl pabouell mMporpamMMol, BBLIETSIOT: OCBOCHHBbIE OOYYarOIIMMHCS Hay4YHbIE 3HAHMS,
YMEHUS U CIIOCOOBI IEHCTBUM, crienupUIecKue sl IPeAMETHON 001acTH «XUMUS», BUABI IEATEITLHOCTH 110
MOJIy4YEHHUIO0 HOBOTO 3HAHMS, €r0 MHTEPIpETAINH, MPeoOpa3oBaHUI0 U IPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
Y HOBBIX CUTYaIlUsX.

K xonmy oOyueHust B 8 kiiacce mpeaMeTHbIe pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaxaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUH:
® pacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHATHUI: aTOM, MOJIEKYJA, XUMUUYECKHUI 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOXHOE BEIECTBO, CMeCh (OJHOPOAHAS M HEOJHOPOJHAsS), BAJEHTHOCTb, OTHOCUTEIIbHAS
aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas J0JIsd
XUMHYECKOTO DJJIEMEHTa B COCIWHEHUHU, MOJSPHBIA O00BEM, OKCHJA, KHUCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPULIATEIBHOCT, CTENIEHb OKUCIIEHUS, XUMMHUECKas peakliys, Kilaccu(uKalus peakuuil: peakuuu
COCIMHEHUS, PEAKIMU PA3TIOKEHUs, PEaKlUU 3aMEIICHUs, peaKIHu OOMEHa, 5K30- U JHIOTEPMHUYECKHE
peakuuu, TeroBoi d3p(EKT peakuu, siIpo aToMa, JISKTPOHHBIN CIION aroma, aTOMHasi OpOuTab, pagnyc
aToMa, XUMHYECKas CBA3b, NOJIApHAs U HEMOJsIpHas KOBAJEHTHAs CBsI3b, NOHHAS CBSI3b, UOH, KATUOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B paCTBOPE;
® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX IOHATHUA W TNPUMEHSTh 3T TOHATHUS TpHU
ONMCAHUU BEUIECTB U UX MPEBPALLECHUN;
® JCMOJb30BaTh XMMHUECKYI0 CUMBOJIUKY JUIsl COCTaBJICHMsI (JOPMYJ BEUIECTB U YPAaBHEHUH XUMHUYECKHX
peaKuii;
® ONpEIeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTENIEHb OKHUCIICHUS HIIEMEHTOB
B OWHapHBIX COEIMHEHUSX, MPUHAUIEKHOCTh BEIIECTB K ONpPENeIEHHOMY KJIacCy COEIUHEHHH IO
dbopMynaM, BUJ XUMUYECKON CBS3H (KOBaJCHTHAs U MOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbica llepuoanueckoro 3akona JI. M. MengeneeBa: OeMOHCTPUPOBAaTh INOHMMAHHE
MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKUX 3JIEMEHTOB OT HMX TMojokeHus B Ilepuoamueckoit
CHUCTEME, 3aKOHOB COXPAHEHHUs MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHMS,
3aKkoHa ABOraapo;

e OMUCHIBaTh U XapakTepu3oBaTh Tabmuunyro Gopmy [leprogndeckoil CHCTEMBI XUMUYECKHX SJIE€MEHTOB:
pa3inyaTh MOHATHS «TJaBHas moarpymma (A-rpynma)» u «mobouHas noarpynmna (b-rpymma)», manbie u
0oJbIIME TEPUOJIbI, COOTHOCUTH 00O3HAueHUs, KOTopble UMelTcs B Tabmuue «llepuonuyeckas cucrema
xuMuueckux syemeHtoB /. WM. MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsia s1pa, oOllee YHCIO 3JEKTPOHOB M pacHpelesieHHe HX I10
3JIEKTPOHHBIM CIIOSIM);

e KJIacCUPHUIMPOBATh XHMUYECKUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHYECKHE peakuuu (1o
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TEINIOBOMY 3PPEKTY);

e XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XHMMHUYECKHE CBOMCTBA BEMIECTB pPAa3IUYHBIX KJIACCOB,
MOATBEPIK/Iasi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

® [IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KauyeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBUSIX;



® BBHIUUCIISTH OTHOCUTEJIBHYIO MOJIEKYJISPHYI0O M MOJIAPHYIO MAacChl BEIIECTB, MAcCOBYIO JOJIIO
XMMHUYECKOTO 3JeMEHTa Mo (hopMysie COCTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH
pPacu€Thl 110 ypaBHEHUIO XUMHYECKON pEeaklnu;
® [PUMEHATH OCHOBHBIE OIE€pallMM MBICIUTEIbHON JEATENIBHOCTM — aHalM3 M CHHTE3, CpaBHEHUE,
0000111eHre, CUCTEMAaTU3alHI0, KJIACCU(UKALMIO, BBIABICHHE NPUYMHHO--CIEJCTBEHHBIX CBs3ell — ais
U3YYEHHS CBOMCTB BEUIECTB U XHMHUYECKUX PEAKIUIl, €CTECTBEHHO-HAyYHbIE€ METOJbl IO3HAHUS —
HaOJII0IeHUE, U3MEPEHNE, MOJIEIUPOBAHUE, IKCIICPUMEHT (peaslbHbI U MBICICHHBIH);
e cClenoBaTh IpaBUJIaM TOJB30BAHUA XUMHUYECKOM MOCYNOW M 1ab0paTOpPHBIM 000OpYIOBaHHMEM, a TaKXKe
npaBuUiIaM OOpaIIeHHUs! ¢ BEIIECTBAMHU B COOTBETCTBHM C WHCTPYKIMSMH IO BBIOJIHEHUIO J1TAOOPAaTOPHBIX
XMMHUYECKHX OIBITOB IO IOJIyYEHHIO U COOMpPAHHIO ra3000pa3HbIX BELIECTB (BOJOpOJA M KHUCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
IIPOBOAMTH XUMHUYECKHE KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WIECIOYEH U KHUCIOT C IOMOILBIO
UH/INKATOPOB (JIakMycC, (eHOI(PTaTCHH, METUIOPAHK U APYTHE).

K koHiy oOyueHus B 9 kJiacce IpeIMETHbIE pPe3yibTaThl Ha GA30BOM YPOBHE JIOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:
® DACKpBIBaThb CMBICI OCHOBHBIX XMMHUYECKMX INOHATHHA: XUMHYECKMM D3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEIECTBO, BAIEHTHOCTD, MIEKTPOOTPULATEIBHOCTD, CTCIICHD
OKHCIICHHSI, XUMUYECKasl PeaKIns, XUMUIECKasl CBA3b, TEIIOBOH 3(p(eKT peakunu, MOiIb, MOJISIPHBIA 00BEM,
pacTBOp, 3JEKTPOJIUTHI, HEIIEKTPOIMUTHI, HJIEKTPOJIUTUYECKAs AUCCOLMALMS, PEaKIUH HOHHOro OOMEHa,
KaTaJln3aTop, XHMHYECKOE paBHOBECHE, oOOpaTuMble W HeoOpaTUMbIe pEeaKIUH, OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKLUH, OKUCIIUTEND, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIICHUE, aJUIOTPOIMS,
aM(OTEPHOCTh, XMMUYECKas CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas), KPUCTALUTMYECKasi pemeTka,
KOPpO3Usl METAIIJIOB, CIUIABBI, CKOPOCTh XUMUYECKON PEAKINH, IPEAEIBHO JomycTuMast KoHueHTpauus [1/IK
BELIECTBA;
® JUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMYECKHX IOHATHMM M IPUMEHATh 3TH IOHATHA IIpU
OINMCAHUU BELIECTB U UX NIPEBPALLECHU;
® JCIIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsl COCTAaBIICHHUS (OPMYJ BEIIECTB M YPaBHEHUH XUMHYECKUX
peaKuuii;
® OIpeAeATh BAaJCHTHOCTb U CTENEHb OKUCICHMS XMMUYECKUX JJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO
COCTaBa, MPUHAJICKHOCTD BEIIECTB K ONpPe/IeIEHHOMY KJIacCy CO€AMHEHUH 1o GpopmyiaMm, BUJ XUMHUYECKOM
CBA3M (KOBaJleHTHasl, MOHHAs, METAJJIMYecKas) B HEOPraHWYEeCKUX COEAMHEHHMSX, 3apsii HOHa IO
XUMHUYEeCKOH (opMyre, XapakTep Cpelbl B BOJHBIX pAacTBOPAX HEOPraHMYECKUX COEIAMHEHWH, THI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
e packpbiBaTh cMmblca [lepuoandeckoro 3akona /. 1. MenneneeBa u 1€eMOHCTPUPOBATH €r0 NOHUMAHUE!
OINHKCBHIBATh M XapakTepu3oBaTh TaOiauuHyto ¢opmy Ilepmoanueckoil CUCTEMbl XMMHYECKHX 3JE€MEHTOB:
pa3nuyarh MOHATHS «rUiaBHas nonarpynna (A-rpynmna)» u «mnoOounas noarpynna (b-rpymma)», manbie u
OoJbIIME TEPUO/IbI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B IEPUOJMUECKON TabuIle, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX D3JIEMEHTOB (COCTaB M 3apsija sjpa, oOliee YHcio
JJIEKTPOHOB U paclpelieieHue UX I0 3JEKTPOHHBIM CJIOAM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipejerax MallbX MEepUOJIOB U TJABHBIX MOATPYII C
Y4€TOM CTPOEHUS UX aTOMOB;
e KJIacCUQUIMPOBATh XHMHUYECKUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHYECKHE peakuuu (1o
YHUCIIy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEILECTB, M0 TEIUIOBOMY 3G (EKTy, 0 M3MEHEHHUIO CTeleHen
OKHCJIEHHS XMMUYECKUX JIEMEHTOB);
® XapakTepHu3oBaTh (OMHUCHIBaTh) 00IIME U creupUIecKue XUMHUYECKHE CBOICTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, NMOATBEPXK/as ONUCAHHE NPUMEPAMU MOJIEKYJSIPHBIX M MOHHBIX YPAaBHEHMH COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKLNN;
® COCTaBJIATh YPAaBHEHHUs DSJIEKTPOJIUTHYECKON JUCCOLMALMU KHUCIIOT, IIEJIOYEH W COJIeH, IOJIHBIE U
COKpAIllEHHBbIE YpPaBHEHHUS peakiMii HOHHOrO OOMEHa, YpaBHEHHUS peaklHid, MOATBEP)KIAOIINX
CYILIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3INYHBIX KJIACCOB;
® DpACKpbIBaThb CYUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IOCPEICTBOM COCTABJICHHUS
9JIEKTPOHHOTO OajlaHca ATUX PEaKIIHA;
® [IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTHM OT HMX CTPOEHHS, BO3MOXKHOCTH IPOTEKaHUs
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSX;



® BBIYHCIATH OTHOCUTENIBHYIO MOJIEKYJISIDHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JeMEHTa Mo (hopMysie COCTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH
pacuéThl 10 YPABHEHUIO XUMUYECKOM PEaKIu;

e CoOMIOAATh MpaBUJIa TOJIb30BAHUS XMMHUYECKOW MOCYH0M M 1ab0paTOpHBIM O0OpYAOBaHHEM, a TaKXKe
npaBuiIa OOpallleHUs] ¢ BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLMSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB IO MOTYYCHHUIO B COOMPAHUIO Ta3000pa3HBIX BEUIECTB (aMMHUAKa U YIIIEKUCIIOTO Ta3a);
® [POBOAMTH PEAKLHUH, MOATBEP)KIAIOIIME KAuyeCTBEHHBIH COCTaB pPAa3JIMYHbIX BEILECTB: PAclO3HABATh
OIBITHBIM NYTEM XJIOpUA-, OpOMUA-, HOAU-, KapOOHAT-, PocdaT-, CUIUKAT-, CyIb(ar-, THAPOKCUI-HOHBI,
KaTHOHBI AMMOHHS U MOHBI M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

® NPUMEHATH OCHOBHBIC ONEpAIlMM MBICIUTEIBHON [EATENTPHOCTH — aHalu3 M CHUHTE3, CpaBHEHUE,
00001IeHNe, CHCTEMAaTU3alUIO, BBISBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H — IS U3YyYCHHs CBOMCTB
BEIIECTB M XMMMUYECKUX PEaKLUi, eCTECTBEHHO-HAy4YHbIE METO/bl MO3HAHUS — HAOJIOJECHUE, U3MEPEHHUE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHUME

8 KJIACC

No KoaunuecTBO yacon DyiekTpOoHHBIE (I (POBDBIE)
HaumeHoBaHme pa3aeioB H TeM MPOTrPaMMbI
n/n Bcero KonTpoabubie IIpakTH4eckue 00pa3soBaTe/ibHbIe PeCypChl
padoThI padoThI
Paznea 1. IlepBoHayajibHble XUMHYECKUE TOHATHS
11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 2 bubmmoreka [JOK
' MPaKTUIECKOM NEATENFHOCTH YETOBEKA https://m.edso0.ru/7f41837¢
bubmmoreka [JOK
1.2 BemecTBa 1 XUMHUYECKHAE PEAKITAH 17 1 https://m.eds00.ru/7f41837¢
HUroro mo paznemy 22
Pa3jnen 2. Baxkneiimue npeacTaBuTe 1l HEOPraHNYECKUX BELIECTB
bubnmnoreka IJOK
2.1 Boznyx. Kucnopon. [lorarue 06 okcrgax 6 https://m.eds00.ru/7f41837¢
bubmunorexa LIOK
2.2 Bonopog. [TonsiTie o KUCIOTaX U COMSAX 8 1 https://m.eds00.ru/7f41837¢
bubnuorexa LIOK
2.3 Bona. PactBopsr. [lorsTre 00 ocHOBaHUAX 5 1 1 https://m.eds00.ru/7f41837¢
. bub6mmoreka [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN 11 1 1 hitps://m.eds00.ru/7f41837¢
Hroro no pasaeiny 30
Pasnea 3. Ilepuoanyecknii 3akon u Ilepnoguyeckasi cucrema xumudeckux djiemeHToB JI. M. MengeineeBa. CTpoeHune aToMoB. XHMH4YeCKas CBA3b.
OKHCINTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIUH
31 umameccxn onevenros 1 1 Menaereess. Crpoerne 7 BuGaorexa IOK
' T ' https://m.edso00.ru/7f41837c
aToma
39 Xumuueckas cBsi3b. OKUCIUTEILHO- 9 1 bu6nmoreka IJOK
' BOCCTaHOBHUTEJIBHBIE PEAKITHH https://m.edsoo.ru/7f41837c
bu6nmoreka IJOK
Hroro nio paszeiy 16 https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 5
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9 KJIACC

Ne KoJsnuecTBO 4acoB DyeKkTpoHHBIE (LM (PpPOBLIE)
HaumenoBaHue pa3aesioB U TeM NPOrpaMMbI
n/n Bcero KoHnTpo/bHbIe IIpakTH4eckue o0pa3soBaTe/IbHbIE PECYPChI
padoThI padoTsI
Pasznen 1. BemecTBo 1 XUMHYeCKHe PeaKIMU
11 [loBTOpeHue u yriayoiaeHne 3HaHUH OCHOBHBIX Pa3JesioB 5 Bubnmuoreka LJOK
' Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEaKINUi 4 bubmorexa [IOK
' https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAS TACCOMMANHSI. XUMHYCCKHE PEaKITHH 9 1 1 bubmmoreka [JOK
' B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pasneny 18
Pasjnen 2. Hemeranibl U UX cOeIMHEHUS
21 O01mmas xapakTeprucTHKa XUMUIeCcKHuX 31eMeHToB VIIA- 4 1 bubmmorexa [IOK
' rpymibl. ['anoreHs https://m.edsoo.ru/7f41a636
29 O01mas XxapakTeprUCTHKa XUMHUIECKHUX 371eMeHTOB VIA- 6 bubmmorexa [IOK
' rpynnbl. Cepa u e€ coeJMHeHUS https://m.edsoo.ru/7f41a636
23 OO6mras xapaKTepUCTHKA XUMHIECKIX AIEMEHTOB V A- 7 1 Bubnunoreka [IOK
' rpynibl. A30T, Gocdop 1 UX COSTUHSHHUS https://m.edsoo.ru/7f41a636
24 OO6mras xapaKTepUCTHKA XUMHIECKHUX IeMEeHTOB IV A- 8 1 2 Bubnuoreka [IOK
' Ipyninbl. YTIIEpo U KPEMHHUH U UX COeTMHEHHS https://m.edso00.ru/7f41a636
Hroro no pasaeiny 25
Pa3nen 3. MeTta/uibl U HX COeIMHEHUSA
N Bubnuoreka [IOK
3.1 Obmpre CBoHCTEa METAIIOR 4 https://m.edso0.ru/7f41a636
. Bbubmoreka [JOK
3.2 Baxkueiimme MeTamisl ¥ UX COEIUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pasaeny 20
Pasnen 4. Xumusi 1 OKpy:Kaomas cpeaa
Bu6nmoreka IJOK
4.1 BemectBa 1 Matepuaisl B KU3HU YEJIOBEKA 5 1 https:/m.edso0.ru/741a636
Hroro 1o pazneny 5
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 7
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne KosmyecTBO yacos Hdara DJIeKTPOHHbIe M (POBbIE
Tema ypoka
n/n Bcero KounTposabHbie IIpakTH4eckue H3y4eHHUs o0pasoBaTe/ibHbIE PECYpPChI
1 IIpenmet xumuw. Poh XUMUW B KU3HA 1 05.09 bubmmoreka [JOK
yesoBeka. Tena u BemecTa ' https://m.edsoo.ru/ff0d210c
2 IMousTHE O METOAAX ITO3HAHMS B XMMUH 1 07.09 bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d227¢
IIpakTudeckas padora Ne 1 «[IpaBuma
3 paboThI B Ta0OPaTOPHH U IPUEMBI 1 12.09 Bu6mmoreka [IOK
obparrieHus ¢ 1abopaToPHBIM ' https://m.edsoo.ru/ff0d23dc
o0opymoBaHUEM»
4 Yuctele BemecTBa U cMecH. CriocoObl 1 14.09 Bbubnmnoreka IJOK
pasneneHus cMeceit ' https://m.edsoo.ru/ff0d26ca
;| Dol S| logs  bmone LOK
' https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6mmoreka [JOK
6 ATOMBI H MOTIEKY b1 . 21.09 https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHEe 3IeMEHThI. 3HaKH (CHMBOJIBI) 1 21.09 bubanoreka [HOK
XUMWYECKHUX SIIEMEHTOB ) https://m.edsoo.ru/ff0d2be8
butmmoreka [IOK
8 ITpOCTBIE U CIIOKHBIE BEMECTBA 1 26.09 https://m.edsoo.ru/ff0d2a6e
butmmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE yIEHHE 1 28.09 https://m.eds00.ru/ffod2d50
1001 Xnssconan Gopwyae. Basemmoe arovos 2 03.10 | Bu6miorexa LIOK
’ 03.10 https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX JJIEMECHTOB
12 OTHOCHUTENIbHASI aTOMHAs Macca. 1 510 bubmuoreka [IOK
OTtHOcHTeNbHAs MOJIEKYJISIpHAsi Macca ' https://m.edsoo.ru/ff0d323c
13 MaccoBas g0 XUMHYECKOT0 DIIEMEHTA B 1 10.10 butmmoreka [IOK
COEUHEHUN ' https://m.edsoo.ru/ff0d350c
14 KonnuecTso Bemectsa. Monb. MonsipHas 1 12.10 Bbu6immoreka LIOK
macca ' https://m.edsoo.ru/ff0d5230
15 duzndyeckre 1 XUMHUIECKUC SBICHUS. 1 17.10 butmmoreka [IOK

XuMuueckasi peakius

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d210c
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16 IIpu3Haku 1 ycioBUS NPOTEKaHUS 2410 Bu6mmoreka [IOK
XUMHAYECKHX PEAKIINin ' https://m.edsoo.ru/ff0d3al16
17 3aK0H COXpaHEHHs MacChl BEIIECTR. 26.10 bubmmoreka ITOK
XUMHYECKHE YPABHCHUS ' https://m.edsoo.ru/ff0d3b88
18-19 BrlunciieHus KOJIHYeCTBa, MacChl BEMIECTBA 07.11 Bubanoreka ITOK
10 YpaBHEHHUSIM XUMUYECKHX PEAKLIUi 07.11 https://m.edsoo.ru/ff0d5708
COSHIICHIHE, PASTION(CITIA, SAMCTLICHHE, ' https://m.edsoo.ru/ff0d3f34
obmeHa)
21 ocomeson, Oboomentte s 14.11 bubamorexa HOK
HIIIJIOTCHICT. HeHme 1 ' https://m.edsoo.ru/ff0d40c4
cucreMaTusanuda 3HaHUU
29 KontponbHas pabota Nel mo Teme 16.11 Bu6mmoreka [IOK
«BerecTBa ¥ XUMHUYECKUE PEAKITHN ' https://m.edsoo.ru/ff0d4290
235 Kenopot— smeven i npocrod senectso 2111~ Bubmorexa IOK
po p H ' ' https://m.edsoo.ru/ff0d448e
O3z0oH
2 eropora (peasim oxncena, ropeie) 2311~ bromorexallOK
’ ’ ' https://m.edsoo.ru/ff0d4614
[Tonsitue 00 okcuaax
25 saoperopmtn moumemGe 2811  bubmorera LIOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHne KucIopoaa
26 nomsmieo epwoxmmecron ypanens 3011 ~ buOmoresaLlOK
p yp ’ ' https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMHUECCKHX PEAKIUIX
. §OHHHBO (HedTh, yroms u Megaﬂi.r ) 0510 BuGmmotexa LOK
ArPASHCHHC BO3/YX4, CIIOCOOBI ' https://m.edsoo.ru/ff0d4c4a
MPEI0TBPAIIICHUS
| el jp i oK
OIIYHICHHE H CODMPANHE KUCTOPOA, ' https://m.edsoo.ru/ff0d4ae2
M3yYEeHHE €r0 CBOMCTBY
29 Bonopon — 35neMeHT U IpoCTOE BELIECTBO. 12.12 bu6mmotexa [IOK
HaxoxaeHre B IpupozIe ) https://m.edsoo.ru/ff0d4ddo
30 du3ndeckre 1 XUMHUYECKHE CBOMCTBA 14.12 bu6mmoreka IJOK
Bojiopoza. [Ipumenenue Bogopoaa ) https://m.edsoo.ru/ff0d4dd0
bubmmoreka [JOK
31 [MoHsTHE O KHCIIOTAX U COJSX 19.12 https://m.edsoo.ru/ff0d50d2
32 CriocoObI MOTy4eHUsI BOJOPOJIA B 21.12 bubimoreka [TOK
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nabopaTropuu

https://m.edsoo.ru/ff0d4dd0

[Ipaktrnyeckas padota Ne 4 o Teme

bubmmoreka [JOK

33 «[Tonyuenue u cobupanue BOgOPOa, 26.12 https://m.edsoo.ru/ff0d4f42
W3yYEHHUE eT0 CBOHCTBY» — )

34 MonsipHblii 00BEM Ta30B. 3aKOH ABOTapo 28.12 Eggg'zﬁeezlijasggﬁlffo 4542
Brruncnenns o6bp€Ma, KOJTHIECTBA BEIIECTBA

35 rasa 1o €ro U3BeCTHOMY KOJIMYECTBY 18.01 ﬁgg?-l;l/?r:z%as(l)f)orﬁlffo 45520
BEIICCTBA WM 00BEMY — *
Brrancnennst 00EMOB ra3oB 10 YpaBHEHHIO Bu6morexa [IOK

36 peakiuy Ha OCHOBE 3aKOHA 00BEMHBIX 23.01 https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B — :

37 du3nuecKue U XUMUYECKUE CBOMCTBA BOJIbI 25.01 ﬁgg?;l/(r)rfeelzjicl){)orﬁ/ffo 45872

38 CoctaB ocHoBanwii. [Tonstue 00 30.01 bubnmoreka IJOK
WHMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuresnb. HacrhilieHHbie u BuGmmotexa LOK

39 HEHACHIIIEHHBIE PacTBOPBI. MaccoBasi 1oJist 1.02 https://m.eds00.ru/ff0d5b40
BEILECTBA B PACTBOpE — )

40 gﬁgﬁiﬁ:ﬁiﬁiﬁﬁ: ?)(;Tciljz\fpsog (c) Z)er:[h;)z;[enéHHoﬁ 06.02 bubmorexa LHOK
MacCOBOH JT0JIeH paCTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba

a1 Kontponbnas padota Ne2 o teme 8.02 bu6imoreka [IOK
«Kwucnopoa. Bogopoa. Boma» ' https://m.edsoo.ru/ff0d6342

42 OKcuIbl: COCTaB, Kiiaccu(huKaius, 13.02 bub6mmoreka [JOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMUYECKHE CBONCTBA

43 KUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 15.02 ﬁggg_?;;;i}%ig)or};/ﬁo 46646
OKCHJIOB — :

44 OcHOBaHUS: COCTaB, KiIaccu(UKAIINS, 20.02 bubnmnoreka [HOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d67ca

45 [lonydenue u XMMHUYECKHE CBONCTBA 22 02 Bbu6immoreka [IOK
OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca

16 Kucnotsl: cocTa, KiiacCU(pHKAIMS, 27 02 bu6nmoreka IJOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2

. bubmmoreka [JOK
47 IMosyueHne U XUMUIECKHE CBOMCTBA KUCIIOT 29.02 https://m.edsoo.ru/ff0dfee?
48 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI 05.03 bubmmoreka [JOK

MOJIy4YCHU S, XUMHUYCCKUC CBOMCTBa

https://m.edsoo.ru/00ad9474
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[Ipaktryeckas padota Ne 6. Pemenue

49 9KCTICPUMEHTAILHBIX 33]1ad 110 TEME 07.03 bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX ' https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»

50 I'eneTndeckas cBsI3b MEXIY KJIacCaMu 12.03 bubamoreka [HOK
HEOPraHMYECKUX COCTUHECHUI ' https://m.edsoo.ru/00ad9a50

. bubmmoreka [IOK
51 O06001IIeHNe U CHCTEMATH3ANNS 3HAHUI 14.03 https://m.eds00.ru/00ad9ch?
2 "Ocnbmme xtncon neopraseo 1903~ buOmoreralOK
- ' https://m.edsoo.ru/00ad9ela
COETMHEHU
S A A 2103~ buomorexalIOK
' ' https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJICMEHTOB
o | Lo s n lemonmeora o more LK
S ' https://m.edsoo.ru/00ada52c
Menneneena
bubnunoreka IJOK

55 TleprOAEL, rpymmeI, MOATpYIIIEL 4.04 https://m.edsoo.ru/00ada52c

56 Crpoenue atomoB. CocTaB aTOMHBIX S7EP. 09.04 bu6imoreka [IOK
N3oTomns ' https://m.edsoo.ru/00ada342

ST newentos Mepmosmeson cncrewst I 1 1104 ~ bubmorerallOK

pHol T ' https://m.edsoo.ru/00ada6hbc
MenneneeBa
XapakTepucTHKa XUMHUIECKOTO DNIEMEHTA 110 Bubmorexa [[OK
58 ero MoJoKeHuro B [leproanyeckoit cucteme 16.04 )
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenne [leproanueckoro 3aKoHa st

59 pa3BUTHS HAYKH U nTpakTuku. [1. 1. 18.04 bu6mmotexa [IOK
MenpeneeB — y4€HBIH, MIeIaror u ) https://m.edso0.ru/00ada96e
TpaXXTaHUH

60 DIEKTPOOTPULIATEIBHOCTh aTOMOB 2304 bubnmnoreka [HOK
XUMHUYECKHX DIIEMEHTOB ' https://m.edsoo.ru/00adaab8

butmmoreka [IOK

61 WoHHast XAMUYECKast CBSI3b 25.04 https://m.edso0.ru/00adac34

bu6mmoreka IJOK

62 KoBasieHTHas NONSIPHAS. XAMHYECKAS CBSI3b 30.04 https://m.eds00.ru/00adaab8

63 KoBanentHas HenospHas XUMUYECKasl CBSI3b 2.05 bubmorexa [IOK

https://m.edso0.ru/00adaab9
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butmmoreka [IOK
64 CrerneHb OKUCIICHUS 1 07.05 https://m.eds00.ru/00adae28
bubmuoreka [IOK
65 OKHCITUTEThHO-BOCCTAHOBHUTEIbHBIC PEAKIIUH 1 14.05 https://m.eds00.ru/00adb076
bubmmoreka [JOK
66 OKHUCIIUTENH ¥ BOCCTAHOBUTEIH 1 16.05 https://m.eds00.ru/00adb076
. bubmmoreka [JOK
67 OG6o0IIIeHHE U CHCTEMATH3AIHs 3HAHU 1 21.05 https://m.edsoo.ru/00adb33c
68 Kontponbras padora Ned o Teme 1 1 23.05 bubmoreka [JOK
«Ctpoenue aToMa. XMUMHUYECKasl CBSI3b» ' https://m.edsoo.ru/00adb486
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4
9 KUIIACC
K
Newm  Tema ypoka 0JIM4€CTBO YaCOB Jara JyekTpoHHbIe HUGPOBHIE
Bcero Koutposabnsbie IIpakTu4eckue W3yeHus o0pasoBaTe/bHbIe PecypChl
paGoThI padoThI
) cncrena ximcoan sneventon 1L 1. ) 0509  DuOmorea HIOK
T ' https://m.edsoo.ru/00adb59e
MeHeneesa
2 R ———— ) 0709 ~  BubmorerallOK
P P ' https://m.eds00.ru/00adb6b6
NepUOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 12.09 Bbubnuorexa LIOK
HEOPraHMYECKUX BEIECTB ' https://m.edsoo.ru/00adb7e2
4 Buasl XuMuuecKkoil CBA3U U THIEI 1 14.09 Bu6nuoreka IJOK
KPHUCTAJUTMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme
5 «IToBTOpEHHE M YIITyOIIeHNUE 3HAHUM 1 1 19.09
OCHOBHBIX pa3/IesioB Kypca 8§ Kiiaccay
6 Krnaccupukanus XuMu4ecKuX peakuii mo 1 21.09 Bubmuorexa LIOK
Pa3IMYHBIM [TPU3HAKAM ' https://m.edsoo.ru/00adbcb0
7 Horwrme o rovoremn n rereporemmes. 1 2109  PubmorelIOK
' https://m.edsoo.ru/00adbe9a
peaKmusx
[ToHATHE O XMMUYECKOM PaBHOBECHHU.
8 ®akTOpHI, BIUAIONUE HA CKOPOCTh 1 26.09 Bubmuoreka LIOK
XUMHYECKOHN PEakIui U MOJI0KEHUES ) https://m.edsoo.ru/00adc28¢c
XMMUYECKOTO paBHOBECHS
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9 OKHCIUTETHEHO-BOCCTAHOBUTEIBHBIC 28.09 Bubnmnoreka [IOK
peaxun ' https://m.edsoo.ru/00adcade
10 Teopus ANEKTPONUTUIECKON JUCCOLUALINH. 03.10 bubmuoreka LIOK
CunbHBIE U ca0BIe DJEKTPOIIUTEI ' https://m.edso0.ru/00adcd68
. bu6mmoreka IJOK
1 Honwbie ypaBHeHNS peaKiii 5.10 https://m.edsoo.ru/00add448
12 mpercrammennt 06 smecpommeeroi 1010 ~ Brmorea LIOK
pea p ' https://m.edsoo.ru/00add5d8
JIACCOITHAITIH
| D vt e s e i B LOK
PEACTABI MIeKTP ' https://m.eds00.ru/00add5d8
JIUCCOLIUAITII
14 mpercrasnen o6 snexrponmieekoi 1710~ Buomiorexa IOK
pea p ' https://m.edsoo.ru/00add8b2
JIACCOITHAITIH
N bubnuoreka [IOK
15 Howstre o ruapomse corei 24.10 https://m.edsoo.ru/00add9d4
. bubnuoreka [IOK
16 O0600I1IIeHHE U CHCTEMATU3AINS 3HAHUI 26.10 https://m.eds00.ru/00addd12
17 [Mpaktudeckas pabora Ne 1. «Pemenne 07.11 Bubmuorexa [JOK
9KCIIEPUMEHTAIBHBIX 3a/1a9» ' https://m.edsoo.ru/00addbfa
18 Onermonmmmeetan mmecomai 0.11 Bubmorera LIOK
b o HMALHA. ' https://m.edsoo.ru/00addecO
XuMHYeCcKHe peakIiK B pACTBOPAX)
19 OO6mras xapaKTepUCTHKA TaIOTCHOB. 14.11 Bubnuoreka [IOK
XUMHYECKHe CBOICTBA HAa IPUMEPE XJIopa ' https://m.edsoo.ru/00addfe2
T e — 1611 brOmorexa LIOK
CCKHE CBO » TTOTYH ’ ' https://m.edsoo.ru/00ade104
MPUMEHEHUE
2 lonyuenme consmon sicrons msyscc 2111 BrOmorexaIOK
Loy . TIOTEL M3y ' https://m.edsoo.ru/00ade348
e€& CBOHCTBY
p | oo ymen o pii | Biomora oK
DCAKLIHH, CCITH OMMH 13 PeareTon A ' https://m.edsoo.ru/00ade488
M30BITKE
23 OO01mas xapakTepucTika 3MeMeHTOB VIA- 28.11 Bubnmnoreka [IOK
TPYIIIBL ' https://m.edsoo.ru/00ade64a
24 ANNOTpOnHbIE MOJU(PHUKALIUH CEPHL. 30.11 Bubmuoreka LIOK

Haxoxnenue cepbl U €€ coeIMHEHUH B

https://m.edsoo.ru/00ade64a
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npupojie. XUMHYECKUE CBOWCTBA CEPBI

o5 CepoBoiopo1, cTpoeHue, (PU3UYECKUE H 05.12 Bubnmnoreka [IOK
XHUMHUYECKHE CBOHCTBA ' https://m.edso0.ru/00ade802
Oxkcuapl cepbl. CepHasi KUCIIOTA,

26 (hU3MYECKUE M XUMHUYCCKUE CBOMCTRA, 7.12 BH6JI_HOTeKa 0K

https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMUYECKIE PEaKIIiH, JIeKallie B OCHOBE

97 MPOMBIIIUICHHOTO CITOCO0a MOTyueHUS 12.12 bubnuoreka [IOK
CepHOU KUCIOTHI. XMMHUYECKOE 3arpsisHEHNE ' https://m.edsoo.ru/00adec8a
OKpY’KaroIel cpeibl COeAMHEHUSIMHU CEPBI

28 BrruncieHne MaccoBO# JOIU BEIXOJA 14.12 bubmuoreka LIOK
HPOIYKTa PEAKIUH ' https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprucTHKa 3JeMeHTOB V A-

29 rpynmbl. A30T, pacClipoCTpaHeHHE B 19.12 bubmmorexa [IOK
npupoje, pU3NIecKUue U XUMHICCKUE ' https://m.edsoo.ru/00adeea6
CBOICTBa

30 AMMHUaK, ero GU3NIeCKHe U XUMUICCKHE 2112 bubmuoreka LIOK
CBOMCTBA, OJYYCHUE U IPUMCHEHHE ' https://m.edsoo.ru/00adf004

j | Doommeemcpdonidmme ip | BiSmorslok

oy > 13Y ' https://m.edso00.ru/00adf180
CBOMCTBY»

30 A3oTHas KUCIIOTa, e€ pusnueckue u 28.12 bubmuoreka LIOK
XHMHUYECKHE CBONCTBA ' https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJICH

33 aMMOHHUS B KAUE€CTBE MUHEPAIbHBIX 18.01 Bbubnuorexa LIOK
yno0pennii. XMMHUECKOe 3arpsi3HEHHE ' https://m.edsoo.ru/00adf518
OKpYKarollen cpeibl COSAMHEHUIMH a30Ta
®dochop. Oxcua hochopa (V) u hochopHast

34 KUCIIOTa, (PU3MIECKUE U XUMUUYECKHE 23.01 BH6H_HOTeKa LIOK

. https://m.edsoo.ru/00adf68a
CBOICTBa, IOJTyUYCHHE
B umepatmn vioGpom Sarpromene 2501~ bromorexa IOK
PabELIX YAOOP - 2arp ' https://m.edso00.ru/00adfc20
IPUPOJIHOM cpefbl hocharamu

36 VYrnepoa, pacipocTpaHeHUE B IPUPOJE, 3001 Bbubmuorexa LIOK
¢bu3ryYecKre U XUMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxcunpl yriepoja, ux Gpusnueckue u

37 XHMHYECKHE CBOMCTBA. DKOJIOTHUCCKUE 1.02 bubmunoreka IIOK

HpOGJ’IeMH, CBA3aHHBIC C OKCUIOM Yyrjiepoaa
(v)

https://m.edsoo.ru/00adfebe
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bubmuoteka IIOK

38 VronpHasg KUCIOTA U €€ COU 06.02 https://m.eds00.ru/00ae006c
w | Sl d i s DSk
y y . " ' https://m.edsoo.ru/00ae027e
KauecTBeHHast peakiys Ha KapOOHAT-HOH
o | Mmoo oy Bmere LOK
P H ' https://m.edsoo.ru/00ae054e
COCIIMHEHMSIX YTIIepoja
. bubnuoreka [IOK
41 Kpewuii 1 €ro coenunenms 15.02 https://m.edsoo0.ru/00ae080a
[Mpaktuydeckas pabora Ne 5. Pemenne
42 SKCIIEPUMEHTABHBIX 3a7ad 10 TeMe 20.02 bubmmorexa [IOK
«BaxHeme HeMeTaJUIbL U UX ' https://m.edsoo.ru/00ae0bf2
COEIMTHEHMS»
43 D 22.02 bubmorexa [IOK
) https://m.edsoo.ru/00ae0e18
COEIMHEHU»
O01mas XxapakTeprUCTHKa XUMUIECKHIX
44 3JIEMEHTOB — METAIJIOB. MeTauinueckas 27 02 bubnuoreka [IOK
CBSI3b U METAJUTHUYECKasi KPHCTAJUINYECKAst ' https://m.edsoo.ru/00ae103e
pemérka. dusznyeckre CBOMCTBA METALIIOB
p AL HAtp ) https://m.edso0.ru/00ael1156
METAJIOB
O061ue crocoObI OITyYEHHSI METAJIOB.
16 CmutaBel. Beraucnenus mo ypaBHEHUSIM 05.03 Bubnunoreka [IOK
XMUMHUYECKHX PEAKIMiA, €CITH OJIUH U3 ) https://m.edso0.ru/00ael1156
PEareHToB COAEPKUT IPUMECH
Bu6nuoreka IJOK
47 IMoHsTHE O KOPPO3UH METAIIOB 05.03 https://m.eds00.ru/00ae1278
Bu6nuoreka IJOK
48 [Henounre meTanb! 12.03 https://m.edsoo.ru/00ael4b2
bubmunoreka LIOK
49 OKCH/IBI ¥ THIPOKCH/IBI HATPHS M KAJIUS 14.03 https://m.eds00.ru/00ae14b2
50 [I{es104HO3EMENBHBIE METAIIIIBI — KaJIbLUUH U 19.03 Bubmoreka [JOK
MarHui ) https://m.edsoo.ru/00ael5e8
. bubmunoreka IIOK
51 BaxHeilmme coeTMHEHNS KaIbIHS 21.03 https://m.edsoo.ru/00ae15e8
52 O0001IeHNE U cCUCTEMAaTU3AMs 3HAHUI 02.04
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bubmuoteka IIOK

53 JXKEcTKoCTh BOJIBI M CITOCOOBI €€ YCTpaHCHHUS 1 4.04 https://m.eds00.ru/00ae1886
S RGorioers vonero ob ) 0904  BuOmorexallOK
" a A ' https://m.edsoo.ru/00aelae8
YCTpaHEHUSI
N bu6mmoreka IJOK
5 Adromuit 1 11.04 https://m.edsoo.ru/00aelc64
56 AmpoTepHbIe CBOHCTBA OKCUAA U 1 16.04 Bubnmuorexa LHOK
THJPOKCHU/IA ' https://m.edsoo.ru/00aelc64
bubmuoreka LIOK
S Keseso 1 18.04 https.//m.eds00.ru/00ae1d86
58 Oxcunpl, Tuapokcuanpl u conu xenesa () u 1 2304 Bubmmoreka [JOK
xemesa (1) ' https://m.edso0.ru/00ae35e6
59 OG6oO01IeH e U CHCTEMATH3AIHST 3HAHHUI 1 25.04
NCTICPHMEHTAIIBHBIX 33]1a% MO TEM ' https://m.edsoo.ru/00ae3de8
«BaxxHeime MeTaIbl K UX COSAMHEHHS
Brruucnenus no ypaBHEHUsIM XHMHUYECKUX
peaKuuii, eciu OJIMH U3 PEarcHToB JaH B
bubmuoreka IIOK
61 U30BITKE WK COZIEPIKHT MPUMECH. 1 30.04 htts://m.eds00.ru/00ae1750
BerrunciieHnst MaccoBOM 107U BBIXOIA
MPOAYKTA PEaKIHUU
62 O0001IEHNE U CUCTEMATU3ALMS 3HAHUI 1 2.05
63 KOHTponVLHaﬂ pabota Ne4 1o Teme 1 07.05
«BaxHeime MeTaIbl U UX COEAUHEHHUS»
64 BemiecTsa u Matepuabsl B IOBCEHEBHOM 1 14.05 bubmuoreka IIOK
SKU3HU YEJI0BEKa ) https://m.edso0.ru/00ae3f50
65 XHUMHYECKOE 3arpsi3HEHNE OKPY KaIoLIei 1 16.05 Bubmuorexa LIOK
Cpelbl ’ https://m.edso0.ru/00ae4270
66 Ponp xumum B pelieHNH 3K0JIOTUYECKUX 1 16.05 Bubmuorexa LIOK
npobiiem ' https://m.edso00.ru/00ae4270
67 Hrorosast KOHTpoJIbHAs padoOTa MO TEMeE: 1 21.05 Bbubmuorexa LIOK
«Heopranuueckast XUMHUSI» ' https://m.edsoo.ru/00adb33c
bubmuoreka LIOK
68 Heoprasmeckast xumiz . 23.05 https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSI3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Xumus 8§ knace. 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., M: 3aarenscTBoO
«IIpocsenienney.

Xumus 9 knace. ['abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., M: M3naTenscTBO
«IIpocsenienney.

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
1. 3yeBa M.B., I'apa H.H. KorTponbHbIe U MpoBepOYHBbIE PabOTHI MO XUMUH. §-9
kiaccel. - M.: Ilpoda, 2007.
2. TutoBa U.M. BemectBa u marepuanbl: YuebHoe nmocoobue. — M.: Mupoc, 2008.
3. Apanckas O.C., bypas .B. [IpoekTHast e TEIBHOCTh MIKOJIHHUKOB B IMPOIiecce 00ydeHus
xumun. 8-11 knaccel. — M: u3a-Bo «Benrana-I'pad», 2006 r.
4. BockoOoiinukopa H.II., I'anbiruna M.B., Tansiruna JI.B. Xumus. lunaktuueckue
KapTouku. YueOHoe mocodue 8-9 kmaccol. — M: u3a-so «Benrana-I'pad», 2009 r.
5. IIaranoB M.A., Ky3nenoBa H.E. OGyuenne xumuu. Penienne HHTErpaTUBHBIX y4eOHBIX
npobieM. Metonuueckoe nocodue 8-9 kiaccel. — M: u3n-Bo «Bentana-I'pady», 2009 r.
6. I'apa H.H., 3yeBa M.B. Xumus. Cuctema 3aganuii 17151 KOHTPOJISL 0053aTEILHOTO YPOBHS
MOATOTOBKH BBHITYCKHHUKOB OCHOBHOM MIKOJBL. — M: u3n-Bo «Bentana-I'pad», 2014.
7. TuroBa 1.M. Masblil xuMudeckuii TpeHaxkep. TeXHOJIOTUs OpraHU3aluy aAanTaliOHHO-
pa3BuBarOMKX Auanoro. KoMIekT augaktuyeckux marepuanon 8-11 kimacesl. — M: u3a-Bo
«Benrana-I'pag», 2014.
8. TuroBa .M., EBcradnena E.. Xumus: HaBepcThIBaeM ymnyiieHHoe. JlunakTuueckue
Matepuainsl 8-11 kimaccel. — M: u3n-Bo «Benrana-I'pad», 2009 r.
9. Kysnenosa H.E., [llatanoB M.A. O0yueHne XUMHU HA OCHOBE MEKIIPEIMETHOM
WHTErpauu. YuedHo-MeToqudeckoe nocooue 8-9 kimaccel. — M: u3n-so «Benrana-I'pady,
2008 r.
10. Xomuenko N.I". COOopHUK 33134 U YIIPKACHUN TI0 XUMHUH [T CPETHEN MIKOIBI. — M:
00O «M3a-Bo Hoast Bomnay, 2007 r
11. lrpemmnep I'.U., [Inuyruna I'.A. lunaktruueckue urpbl npu oOy4eHUH XUMUU. — M:
Hpoda, 2007 r.
12. Opxexosckuii [1.A., Mensenes FO.H. u np. mox pen. Jlucunukuna I'.B. — M: OO0 «3x-
Bo ACT»: «M3n-Bo ACTPEJIb», 2007 r.
13. bopoBckux T.A. OOyueHne xumMuu B 8 Kiacce: Meroaudeckoe nmocooune. — M: OO0
«M31-80 ACT»: OO0 «M3n-Bo Actpenby, 2007 r.
14. EmenssHoBa E.O., Monko A.I'. Opranu3zaniys no3HaBaTelIbHOMN 1€ATEIbHOCTH YUallluXcst
Ha ypokax xumuH B 8-9 knaccax. — M: llIkonsnas [Ipecca, 2008 r.
15. Komuccapona JI.B., [Ipucsaruna N.I'. Xumusi: KoHTpoabHBIE B TPOBEPOUHBIE pabOTHI. 8
kiacc. — M: OO0 «M131-80 ACT»: OO0 «131-Bo Actpenby, 2008 T.
16. Cyposuesa P.I1., Copponor C.B. 3amanus 11 caMOCTOSITETLHON paOOTHI IO XUMUH. 8
kiacc. — M: IIpocsemenue, 2007 .
17. JIunne B.I1. Xumus B Tabnunax u cxemax. — CI16: U3a. Jlom «JIutepay, 2006 r.

MU DPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1. bubGnmoreka I{OK https://m.edsoo.ru

2. http://files.school-collection.edu.ru

3. https://educont.ru/



https://m.edsoo.ru/
http://files.school-collection.edu.ru/
https://educont.ru/

