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MNOACHUTEJIbHAS 3ATIINCKA

[IporpamMma 1o XuMuH Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs COCTaBICHA HA OCHOBE TPeOOBaHUI K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MpPOTpaMMbl OCHOBHOTO OOIIEro 0oO0pa3oBaHHMA,
npencrasiaeHHbix B @I'OC OO0, a takxe Ha OCHOBE (enepaabHOl paboueil mporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIICTIIUH MPENoaBaHus yu4eOHOro mpenMeTa «XHMHsS» B 00pa30oBaTEIbHBIX OPTraHU3aIMIX
Poccuiickoit ®enepanuu.

[Iporpamma mo XuMuM Ia€T NpPEACTaBICHUE O IEJIX, OOIIel cTpareruu oOydeHHs, BOCIUTAHUS U
pa3BUTHS OOy4arOIUXCS CPEACTBAMU y4eOHOTO IPEIMETa, YCTaHABIMBAET O0S3aTENBbHOE INPEIMETHOE
coJiep)KaHue, MPeSyCMaTpUBAET paclpeieiieHue ero Mo KiaccaM M CTPYKTypUpOBaHHME IO pasjiesiaM U
TeMaM TPOTPaMMBbl 10 XUMHH, OIpPEAEIIeT KOJIWYECTBEHHBIE U KAaYeCTBEHHBIC XapaKTECPUCTHUKU
COJICpKaHUsA, PEKOMEHIYEMYIO TOCIEI0OBATEIbHOCTh HM3YYEHUS XHUMHH C YYETOM MEXIPEJAMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarolmuxcs,
OTpe/ieNisieT BO3MOXKHOCTU MpeAMEeTa s peanu3aluu TpeOOBaHWM K pe3ylbTaraM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs, a TakkKe TpeOOBaHH K
pesyibprataM OOy4YeHHsT XMMUU Ha YpPOBHE IelNeld W3y4eHHs IpeIMeTa W OCHOBHBIX BHJOB Y4YeOHO-
M03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIErocs 0 OCBOCHUIO YUEOHOTO COACpPKAHUS.

3HaHME XUMHUU CIYKUT OCHOBOM s (QOpPMHPOBAHHS MHPOBO33pEHUS OOYydarolerocs, ero
MPEJCTAaBICHU O MaTepUaTbHOM €IWHCTBE MHpA, BAXHYIO pPOJb HTpalOT (HOpMUpPYEMbIe XUMHUEH
MPEJCTAaBICHUS O B3aMMOMPEBPAICHHSIX SHEPTUU U 00 ABOJIIOIMH BEMIECTB B MPUPOJEC, O MYyTSIX PEIICHHS
I00ATBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS UYETOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MHINEBOU M
9KOJIOTMYECKOi 06€30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI IMYHOCTH,
e€ oOmiel u GYHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B YOPMHPOBAHUE MBIILJICHUS M TBOPUECKUX CIIOCOOHOCTEHN 00ydaronnxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOWM  JesITeNbHOCTH, JKCIEPUMEHTAIbHBIX U HCCIEAOBATEIbCKUX YMEHMHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCHOHATILHOM NEesITeIbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO B3IUIAga Ha
€IMHCTBO MPHUPOJAbI M YEJOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU ECTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

CrocoOCcTByeT (OPMUPOBAHUIO IIECHHOCTHOTO OTHOUIEHHS K E€CTECTBEHHO--HAYYHBIM 3HAHHSM, K
MIPUPOJIe, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHple HampaBjieHHs B OOyueHUU XUMHUHU OOECIEeYuBaAIOTCA CHEHUUKON coaepkaHUs y4eOHOTo
npeaMeTa, KOTOPBIN SBISETCS MeNaroruiyecku aJanTHPOBAHHBIM OTpa)KCHHEM 0a30BOM HAyKHM XMMHUHU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOEHHE
00y4aIOUUMUCS CUCTEMbI TIEPBOHAYANBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKON XUMHH U HEKOTOPBIX
OTJICbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CtpykTypa coJepKaHusl MporpaMMbl IO XUMHH c(hOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0/a K €€
n3yuenuto. CopepkaHue CKIAJbIBACTCSI U3 CUCTEMBbl MOHATUH O XMMMYECKOM 3JIEMEHTE U BEIeCTBE U
CHCTEMBl MOHATHHA 0 XMMHYecKoW peakiuu. OGe 3TH CHCTEMBbl CTPYKTYPHO OPraHM30BaHBI 10 MPUHIIUITY
MOCJIEI0BATEIbHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKHX MPEICTaBIECHUIN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3akoHa /. . MenyeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4€HUS O CTPOCHUHU aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBIECHUHN 00 MEKTPOIUTUYECKOI TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMITUPUYECKHU MOJYYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIIENIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIOJIHSSA (GYHKIUU OOBSICHEHUS U



IIPOrHO3UPOBAHUS CBOICTB, CTPOEHHUS M BO3MOXKHOCTEH IPAKTHUYECKOTO IPUMEHEHHS U IOJIyYEHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue MporpaMmbl MO XMUMHU CHOCOOCTBYET (OPMHPOBAHHUIO MPEACTABICHUS O XHUMHYECKOU
COCTABJISIIOLLIEH HAy4YHOW KapTUHBI MUpPA B JIOTHKE €€ CHUCTEMHOW HPUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K
HayyHOMY 3HaHHUIO U METOJIaM I03HaHus B Hayke. V3ydeHue XUMHUU IPOUCXOAUT C MPUBJICUEHUEM 3HAHUN
U3 paHee U3y4CHHBIX YU4eOHbIX mpeamMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 xnacce» u «®dusnka. 7
KJIaCcC».

[Ipu M3ydyeHNH XUMHH MPOUCXOIUT (POPMHUPOBAHNE 3HAHMI OCHOB XMMHUYECKOW HAYKH Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, MPAKTUUYECKON NEATENIbHOCTH 4YEJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7aya y4eOHOIO NMpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUN
— BaXHEUIUX (aKTOB, TMOHATHH, 3aKOHOB M TEOPETHYECKHX IMOJIOKEHHH, IOCTYHNHBIX 0000IIeHni
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPUOOIIEHMH K HAy4YHbIM METOJaM IO3HAHUS MpU
M3Y4YEHUU BEUIECTB U XUMHMUYECKUX peakiuil, B (OPMUPOBAHUHN U Pa3BUTUU MO3HABATEIbHBIX YMEHUH U UX
MPUMEHEHUH B y4eOHO-IIO3HABATEIbHON M y4eOHO-HUCCIIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUH IPaBUII
0e30macHOTO OOpaIeHus ¢ BEIECTBAMHU B MIOBCETHEBHOM KU3HHU.

[Ipy u3ydeHMM XUMUU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAu€HUE MpuoOpenu
TaKHe LU, KaK:

— (¢opMupOBaHHE MHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHIO pEIIeHUH, CHOCOOHOM ajanTupoBaTtbcs K OBICTPO
MEHSIOLUMCS YCIOBHSM JKU3HH;

— HanpaBJIEeHHOCTh OOyYEHHUS Ha CHCTEMATHYeCKOe MPUOOIeHHE 00yJaroMIMXCsl K CAMOCTOSITENbHO I
M03HABATEIbHON JESATEIbHOCTH, HayYHbIM METOJaM TMO3HAaHMsS, (POPMHUPYIOIIMM MOTHBALMIO U pa3BUTHE
CIIOCOOHOCTEH K XHMUMU;

— o0OecrieueHne yCIOBUH, CIOCOOCTBYIONTUX MPUOOPETECHUIO 00yUYaIOIIUMICS OTIBITa Pa3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIMN), MMEIOLIUX
YHHUBEpPCAJIbHOE 3HAUEHUE JIJISl Pa3INYHBIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue oOmel (YHKIIMOHATBLHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIIE
yYMEHHI OOBSCHATH U OILICHUBATH SIBJICHMSI OKPYXKAIOLIEr0 MHPA, UCHOJb3Ysl 3HAHUS U OIBIT, NOJy4YeHHbIE
IpU W3YYEHUU XUMUHU, NMPUMEHATh HUX HPHU PEUICHUH MpoOsieM B MOBCEAHEBHOW JKHU3HM U TPYAOBOU
NesITeNIbHOCTH;

— ¢opMupoBaHHe Yy OOYYaIOIIUXCS TYMaHHUCTHUYECKUX OTHOILIEHUHM, TOHUMAaHUS LIEHHOCTH
XMUMHYECKUX 3HAHUHI sl BHIPAOOTKH 3KOJIOTMYECKH Ieeco00pa3HOro MOBEACHUSA B OBITY U TPYyIOBOI
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE
YCBOGHHSA OOIICUETOBEYECKUX IICHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mipodmis u
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUIeHHUSI.

OO1ee yrcno 4acoB, OTBEAEHHBIX /71 U3YUEHUSI XMMHUH Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COLEPKXAHUE OBYUYEHUA
8 KUIIACC
IlepBoHaYa/IbHBIC XMMUYECKHE TOHSATHSA
[Ipeamer xumuu. Poiib XUMUM B KHU3HM 4YeJIOBEKa. XUMHUS B CHCTEME HayK. lela M BeLIeCTBa.
®u3nyuecKkre CBOMCTBA BEUIECTB. ATperaTHoe coCTosiHMe BeuecTB. [loHaTHEe 0 MeTO1aX MO3HAHUS B XUMHH.
Uuctele BemecTBa U cMecu. CriocoObI pa3ieNieHus: CMECEH.
ATOMBI M MOJIEKYJIbl. XUMHYECKHE 3JIeMEeHTbl. CHMBOJIBI XMMHUYECKUX 3JeMeHTOB. [Ipoctsie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumnueckasi popmyna. BalleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiectB. OTHOcuTenbHass aTomHasi Macca. OTHOcHUTENnbHAs MOJICKYJsipHAs Macca. MaccoBas 10Jis
XHMHUYECKOI'0 3JIEMECHTA B COCIUHCHHH.

KomnuectBo BemectBa. Moisib. Mousipaas Macca. B3anMMOCBS3b KOJIMYECTBA, MacChl W YHCIIA
CTPYKTYPHBIX €IUHHII BeliecTBa. Pacyérel mo popmynaMm XUMHUECKUX COCTUHEHUH.

du3nyeckue U XUMHUYECKHUE SBJIEHUsS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BemIecTB. XWMHUYECKHWE ypaBHEeHHs. Kiaccudukamus XUMHYECKUX PEAKIUi (COCTUHCHMS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOH MOCYAOH, MpaBUiIaMu padOTHl B Jabopatopur U mpuéMaMu oOpaIeHus ¢
mabopaTopHBIM 00OPYIOBAHHEM, U3y4CHUE W ONMMCAaHUE (PU3UYECKHX CBOWCTB OOpPa3IOB HEOPTaHUYECKUX
BeIeCTB, HaOmMOJeHNEe (U3MYECKUX (IUIABIICHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIlUS BOJbI) M XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHON IMPOBOJIOKH,
B3aUMOJICHICTBUE MeJla C KHCIOTOM) SBJICHMH, HaONIOJIeHHEe M ONHMCAaHHWE MPU3HAKOB MPOTEKaHUs
XUMUYECKUX peakIuil (pas3ioKeHHe caxapa, B3aUMOJICUCTBHE CEPHOM KHUCJIOTHI C XJOpUIOM Oapwus,
pasznokenune ruapokcuaa meau (I1) mpu HarpeBaHnu, B3auMO/ICHCTBHIE Kese3a ¢ pactBopoM comtn mean (11),
M3y4YeHUE CIOCOOOB pa3jiefieHus CMecel: C TOMOIIbI0 MarHuTa, (QUIbTpOBaHUE, BBIMAPUBAHHE,
JTUCTUJUIALMS, XpoMmarorpadus, TPOBEIEHWE OYNCTKA TIOBAPEHHOM COJI, HAOIIOJIEHWEe ¢ OIHMCAHUE
pe3yJAbTaTOB MPOBEACHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JIaHHE MOJEIeH
MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopoa — 3ieMeHT B mpocToe BemecTBo. Haxoxenue
KHCJIOpOJia B Mpupoe, GU3NUecKnue U XMMHUUECKHe cBOWcTBa (peakiuu ropenus). Oxcunsl. [Ipumenenune
kucyopoia. CriocoObl OJydeHUS KUCIIOPO/ia B JTA0OPATOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT Kucinopoa
B npupojie. O30H — aJuTOTpOonHas MOAUGHUKAIIIS KACIOPOIa.

TennoBoit 3pPexT XUMUIECKON peakliuyi, TEPMOXUMHUUYECKHE YPaBHEHUS, 9K30- U SHIAOTCPMUUYECKUC
peaknuu. TOMIMBO: Yrojib U METaH. 3arpsi3HEHHE BO3/yXa, YCHICHHE MapHUKOBOTO 3¢ deKTa, pazpylieHne
030HOBOTO CJIOS.

Bomopon — anmemeHT M mpocToe BemecTBO. HaxoxiaeHue Bomopoja B mpupone, (U3UYECKHUe M
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTel u comm.

Monsipabiii 006€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®dusunyeckue cBoiicTBa BoJbl. Bonma kak pactBoputens. PacTBopel. HachllieHHbIE M HEHACBIIIICHHBIE
pacTtBOpbl. PacTBOpUMOCTH BellleCTB B Boje. MaccoBas J10Jis1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOMCTBA
BoJibl. OcHoBaHus. Poib pacTBOpOB B MpuUpOJe W B JKU3HU 4YesoBeKa. KpyroBopoT BoAbl B HpPUPOAE.
3arpsi3HeHue NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxkanus HEOPraHUYECKUX COCIUHCHUH. OKCcHubI. Knaccudukanus OKCHJIOB:
coneoOpa3ymomirue (OCHOBHBIE, KHUCIOTHbIE, aM(oTepHbIe) U HecoleoOpazyromue. HoMeHknatypa OKCHAOB.
du3nueckue 1 XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyuenue okcuos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIEIOYM U HEpACTBOpPUMBbIE OCHOBaHHUsA. HoMeHkmaTypa
ocHOBaHUM. DU3NUEeCKUEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre OCHOBaHUM.

Kucnotel. Knaccudukanust xucnot. Homenknatypa kucnot. dusndeckue U XUMHUYECKHE CBOMCTBA
kucnot. Panx aktuBHoctu metasuioB H. H. bekerosa. [lonmyduenue kucnor.

Comu. Homenknatypa cosieil. @u3znueckre 1 XuMu4Yeckue cBoiicta cosnel. [lomyuenue comneit.

I'eneTnueckas CBSI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eJIeHHe COJCepKaHUS KHUCIOpoJa B BO3AyXe, IMOJIydeHHe, coOupaHue,
pacrmo3HaBaHHe W W3YYE€HHE CBOMCTB KUCIOPOJa, HAOMIOJCHIE B3aUMOICHCTBUS BEIIECTB C KHCIOPOJIOM H
yCIOBUSI BO3HUKHOBEHHUS W TIPEKpalleHus ropeHus (moxapa), O3HaKOMIIEHHE C 00pasllaMH OKCHIOB U
OTIFICAHHE UX CBOWCTB, MOJy4eHHE, COOMpaHHe, paclio3HaBaHWE U M3y4YeHHE CBOMCTB BOAOpOJa (TOpeHue),



B3auMojieiicTBue Bojgopoga ¢ okcuaoM wmeau (ll1) (BO3MOXXHO HCIONB30BaHHUE BHUICOMATEPUATIOB),
Habro1IeHNe 00pasloB BEIIECTB KOJUYECTBOM | MOJIb, CCIeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM pPaCTBOPUMOCTBIO, IIPUTOTOBIIEHHE PACTBOPOB C OIPEIEIEHHOW MACCOBOM  JI0JEH
pPacTBOPEHHOTO BEIIECTBAa, B3aUMOJCUCTBUE BOJbI C MeETaUIaMU (HAaTpUeM M KalblieM) (BO3MOYHO
WCIOJIb30BAHME BHJICOMATEPUANIOB), HCCIENIOBaHME OOPA3IOB HEOPraHMYECKHX BEIIECTB Pa3THMYHBIX
KJIacCOB, HAONIOJICHHE WM3MEHEHUS OKPAcKH HHIMKATOPOB B PAcTBOPAX KHCIOT M IIEIOYEH, H3ydeHHe
B3auMoeiicTBus okcuaa meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT C METaJJIaMHU, peakluid
HEUTpadu3aluy, NOJy4eHHE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JAPYIUM U3
pacTBOpa COJIM, PEHICHHE SKCIEPUMEHTAIBHBIX 3a7au [0 TeMe «BaxkHeline kiacchl HEOPraHUYECKHUX
COCTMHEHUI».

Iepuonnuecknii 3axon u Ilepuoanyeckas cucrema xumuuyeckux 3jementos /I. U. Mennesieena.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBple MONBITKM KiIacCUPUKAIMM XUMHUYECKUX d3JeMeHTOB. lloHATHEe o0 rpynmax CXOJHBIX
AJIEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAILJIbI, TAJIOTE€HbI, MHEPTHBIE T'a3bl). DIEMEHThI, KOTOpbIE
00pa3ytoT aMm(pOoTepHBIE OKCUBI U THIAPOKCHIBI.

[Iepnognueckuit 3akoH. Ilepmommueckass cucrema xumuueckux dnemeHToB J[. M. Menneneesa.
Kopotkonepuoanast u nnmuHHonepuoHas Gopmsl [leproandeckoil cucTeMbl XMMHUECKUX 1eMeHToB Jl. 1.
MenneneeBa. [lepuoas! u rpymnmsl. @U3NYECKU CMBICT TOPAIKOBOIO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIIBI
AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHsl. CTpoeHHe ANEKTPOHHBIX 000J04YeK
aToMOB nepBbIX 20 xuMu4eckux 31meMeHToB [lepnoanueckont cucremsl . . MenneneeBa. XapakTepucTuka
XUMHUYECKOTO JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoauueckoii cucrteme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHMYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAaM U IEPUOAAM.

3nauenue llepmommueckoro 3axkoHa u Ilepronnyueckodl CHUCTEMBI XUMHUYECKHX DJIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [[. . MeHneneeB — yd€HbIi U rpakJaHUH.

Xumunyeckasi cBsizb. KoBaneHTHas (mojsipHasi W HEMOJIApHAsl) CBA3b. DJIEKTPOOTPHUIATEIHLHOCTH
XUMUYECKUX JJIEMEHTOB. MIOHHas CBS3b.

Crenenbp oxucneHusa. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel OKuciaeHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe oO0paslloB BEUIECTB METAUIOB W HEMETAJUIOB, B3aWMOJIEHCTBUE THIPOKCHUIA IUHKA C
pacTBOpaMu KHUCJIOT M WIEJN0YEH, MPOBEIACHUE OIBITOB, WJUIFOCTPUPYIOIIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMeTHbIX CBs3€d NMpU M3YYEHUM XUMHHU B 8 Kjacce OCYHIECTBISIETCS uepe3
HCIO0JIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX TMOHATUN, TaK M MOHATUH, SBISIOMIUXCA CHCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO01ue ecTecTBeHHO--HAYYHbIE TIOHATUSA: HAay4yHbIA (DaKT, runoresa, TEOpHs, 3aKOH, aHAIIU3, CUHTES,
KJaccu(uKanus, MNepUOAUYHOCTb, HAOIIOAEHUE, SKCHEPUMEHT, MOJETUpOBaHHE, H3MEpEHHe, MOJEb,
SIBJIICHHUE.

®dusnka: marepusi, aToM, MIEKTPOH, NMPOTOH, HEMUTPOH, MOH, HYKJIHJ, W30TOIBI, PaJlOaKTUBHOCTb,
MOJIEKyJa, D3JEKTPUYECKUN 3apsj, BELIeCTBO, Telo, O0BEM, arperaTHO€ COCTOSHUE BEIeCTBa, Tras3,
¢u3nyeckre BeJIMYMHBI, AUHULBI U3MEPEHHsI, KOCMOC, MIaHeThl, 3BE31b1, COoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadust: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbL, MOJIE3HBIE UCKOTIAEMbIE, TOTIUBO,
BOJHBIE PECYPCHI.



9 KUIACC

BemecTBo M XMMHUYECKas peaKkIus

Ilepnognueckuit 3axoH. Ilepumonmueckass cucrema xumuuyeckux diemeHToB [l M. Menneneesa.
Crpoenue aTromMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XHMMHUYECKHX 3JEMEHTOB TMEPBBIX TPEX
MEePUOOB, KAJIHs, KaJblUi U UX COCTUHEHUN B COOTBETCTBHUU C MOJIOKEHUEM 31eMeHTOB B [lepuoanueckoit
CUCTEME U CTPOCHHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKON CBS3U. THUIMBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Krnaccudukanuss ¥ HOMEHKJIATypa HEOPraHWYCCKMX BEIIEeCTB. XHMHUYSCKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCSL K PA3JIMYHBIM KJaccamM HEOPraHWYECKUX COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus XaMHUECKHX peakIuil MO0 pa3IMYHbIM TMpHU3HAaKaM (IO YHUCITy U COCTaBy
YYAaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3((dEKTy, N0 H3MEHEHUIO CTEMEeHEW OKHUCICHHS
XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYAaCTHIO KaTajau3aTtopa). DK30- U DHIOTEPMHYECKHE
peaKkIfy, TePMOXUMUYECKHE YPABHECHHUS.

[Tonsarue o ckopocTn xuMuuecko peakiuu. [lorsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [loHsTHE O TOMOTEHHBIX W TETEPOreHHbIX peakuusx. llonstue o karamuze. [lonsitue o
XUMUYECKOM paBHOBecHU. DakKTOpbl, BIMSIONME HAa CKOPOCTh XHUMHYECKOW pEaKIUu M TOJOKCHHE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC peakium, AIIEKTPOHHBIN Oaytanc OKUCTTUTEIHHO-
BOCCTAaHOBUTEJIbHOW peakuuu. COCTaBJIEHHE YpaBHEHUW OKHCIIHMTEIIbHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOJIb30BAHUEM METO/Ia JJIEKTPOHHOTO OaaHca.

Teopust >MEKTPOTUTUUECKON AUCCOUMALMU. ODJIEKTPOJHUTHI U HEAIEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOIMAlMU BEIIECTB C Pa3jiu4YHbIMA BHUJAMU XUMHUYECKOW CBsI3U. CTENeHb AMCCOLMALIMM.
CunbHbI€ U cllabble AIIEKTPOJIUTHI.

Peaknun woHHOrOo oOOMeEHa. VYCIOBHUS TPOTEKaHHWs pPEaKUWid HWOHHOTO OOMEHa, TIOJIHBIE |
COKpaIlléHHbIE HOHHBIE YpaBHEHUs peakiinii. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE MPE/ICTABICHUI
00 3JIEKTPOJIMTUYECKON Jucconuanuu. KadecTBeHHbIE peakiuu Ha HOHBL. [[oHsATHE O THAPOIH3E COJIeH.

Xumuueckuii IKcnepumenm:

O03HAaKOMIJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB U
HeMeTaioB (TpaduTa W anMmasa), CIOXKHBIX BEUIECTB (XJOpuIa HATpuUs), UCCIENIOBAaHUE 3aBHCUMOCTH
CKOPOCTM  XMMHYECKOM  peakuud OT  BO3JCHUCTBUA  Pa3lIM4HBIX  (PAKTOpPOB,  HCCIEOBaHUE
AJIEKTPOTPOBOIHOCTH PACTBOPOB BEILIECTB, MpoOIecca JUCCOLUALMN KUCIOT, 1IeI04Yei U coiei (BO3MOXKHO
HCIOJIb30BAHME BHJIEO MATEpPUAIOB), MPOBEICHHUE OIBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKA TMPOTEKAHUS
peakiuii HoHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIJICICHHWE Ta3a, oOpa3oBaHHE BOJbI), OTBITOB,
WUTIOCTPUPYIOIINX ~ HPUMEPhl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  peakiuil  (TOpeHHe,  peakiuu
pa3noKeHus, COeTUHEHUS ), PACIIO3HABAaHNE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIHii
Ha MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/iibl M UX COeAUHEHUS

OOmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTETNeHU
okucienusa. Ctpoenue u (HU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — ralloreHOB. XUMUYECKUE CBOMCTBA Ha
npuMepe xjopa (B3aUMOJICHCTBHE C METalJlaMH, HeMeTalUlaMH, MienodaMu). XjopoBogopond. ConsHas
KHCIIOTa, XMMHYECKHME CBOWMCTBa, NOJydy€HUE, NpUMEHEeHHe. JlelicTBHE XJopa M XJIOPOBOJOPOJAA Ha
OpraHu3M 4yejoBeka. BaxkHeillne XJIopuasl U UX HAXO0XKACHUE B IPUPOJE.

Oobmas xapakrtepuctuka sneMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHwe W (HU3UYECKHE CBOICTBAa MPOCTBIX BEMIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHbie MOAU(UKAIINN KUCIOPOJa U cepbl. XUMHUECKHUEe CBONCTBa cepbl. CepoBOOPOI, CTPOCHHE,
¢busznueckne U XUMHYecKHe cBOMCTBA. OKCHIBI Cepbl KaK MpPEACTaBUTENN KHCIOTHBIX OKcuaoB. CepHas
KHCTIOTa, (U3MUECKHe U XUMUYECKHEe CBoicTBa (OOIIME Kak TPEJACTaBUTENs Kiacca KUCIOT H



cneuupuyeckre). XUMUYECKUE PEaKLUH, JISKAIHE B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOTYYEeHUs! CEPHOM
KUCIOTHL. [IpuMenenue cepHoi KUCIOThL. CONMM CEpHON KHCIOTHI, KAUeCTBEHHAs! peakiys Ha Cynb(ar-uoH.
HaxoxxneHue ceppl M €€ COCIMHEHUN B INpuUpoje. XHUMHUYECKOE 3arpsA3HEHUE OKpPYXKAloLEH Cpeasl
COCJIMHEHUSIMH  Cepbl (KUCIOTHBIE JOXJIW, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIOCOOBI  €ro
IIpEeIOTBPALLECHUS.

OOmas xapakrepucTtrka 3yieMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTENIEHU OKUCICHUS. A30T, paclupoCTpaHEHHWE B HpuUpone, (U3NYECKME M XUMHUYECKHE CBOMWCTBA.
KpyroBopor asora B mpupoge. AMMHAK, ero (U3NYECKHEe W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE H
npuMmeHerrne. Coilm aMMOHUS, WX (U3MYECKHE M XWMHYECKHE CBOWCTBA, NMpuUMeHeHHE. KadecTBeHHas
peaknus Ha MOHBI aMMOHHUS. A30THAas KUCIOTa, €€ MoJlydeHHe, (PU3NYECKHe M XUMHUYECKHE CBOWCTBA
(oOmue kak TpeAcTaBUTENs Kiacca KUCIOT M crnenuduyeckue). Vcrmoib3oBaHHE HUTPATOB M COJICH
aMMOHMSI B KauyeCTBE MUHEPAJIbHBIX ynoOpeHuil. XUMHYECKOe 3arpsi3HEHUE OKpPYKAIoLeH Ccpeabl
COEIMHEHUSIMU a30Ta (KHUCIOTHBIE JIOXKIHW, 3arps3HEHHE BO3/ayXa, MHOuBbl M BOJ0EMOB). docdop,
ajutoTpornubie Mogudukanuu docdopa, Guznyeckue u xumuueckue cBoircTBa. Oxcupa docdopa (V) u
dbochopHas kucinora, puznyeckue M XUMHYECKHE CBOWCTBa, moisiyueHue. Vcmonb3oBanue QocharoB B
KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH.

O6mas xapakrepuctuka snemeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIE
CTETeHU OKUCIICHUS. YTIEpoJ, alIOTPONHbIe MOIU(UKALIMH, PacIpOCTpaHeHHE B MpHUpoae, GU3NYECKUE U
XUMUYEeCKre cBoMcTBa. Ancopomus. KpyroBopoT yraepona B mpupoje. OKCuabl yriepoaa, ux Gpusndeckue
M XMMHYECKHE CBOWCTBA, NEHWCTBHE HA >KMBBIE OPraHU3MBbI, TIOJIyU€HHE M TMPUMEHEHHE. DKOJIOTHYECKUE
nmpoOJieMbl, CBs3aHHBIE C OKcuaoMm yriepoaa (IV), rumoTe3a TIIO0AIBHOTO TIOTEIUICHUS KJIMMaTa,
MapHUKOBBIN 3P (deKT. YToapHast KUCIO0Ta U €€ CONU, UX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA, OJIYYEHHE U
npuMmeHenne. KauectBeHHas peakiuus Ha kapOooHaT-HoHBI. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHUS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHX yriepoaa (MeTaH, 3TaH,
STHJIEH, alleTUIIEH, STaHOJI, TJUIEpUH, YKCycHas KucioTa). [IpiupoaHble HCTOYHUKYU YIII€BOIOPOAOB (Yyroib,
MPUPOJHBIN Ta3, He(Th), MPOAYKTHl MX TepepaboTku (OCH3MH), WX POJb B OBITY M NMPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: )KHUpaX, OeNKax, yriaeBoAaX — U UX POJIM B )KM3HU YeIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢usmueckue W XUMHYECKHE CBOWCTBa, MoyiyueHHe U mpuMeHeHue. CoeauHeHUs
KpeMHHs B mipupoje. O6mue npeacrasienus 06 okcuae kpemuus (1V) u kpemuueBoi kuciaore. CUITMKATHI,
UX UCIOJIb30BaHHWE B OBITY, B NPOMBILIUICHHOCTH. BakHeWIne CTpPOUTENbHbIE MaTepuajbl: KepaMHUKa,
CTEKJIO, IEMEHT, OeTOH, jkene300eToH. [Ipodaembl 6e30macHOro UCHOIB30BaHUS CTPOUTENBHBIX MAaTEpUAJIOB
B [TOBCEIHEBHOM KH3HHU.

Xumuueckuii Ixkcnepumenm:

u3ydyeHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOW KHUCIOTBHI, MPOBEJICHUE
KaueCTBEHHBIX PeaKlUii Ha XJIOPHUI-UOHBI U HAOIIOJICHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAXKAIOLIUE
¢busznueckne M XUMHYECKHME CBOWCTBA TajJOreHOB W HX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), O3HAKOMIIEHUE C OOpa3laMu XJOPUIOB (TaJIOT€HUIOB), O3HAKOMJIEHHE C 0OpasliaMu
ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE BHJEOMATEpHAlOB), HaONIOJEHHE Ipoliecca
oOyrnuBaHUs caxapa TOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEpHOM KHUCIOTHI, H3y4YE€HHE XHUMHYECKHUX
CBOMCTB pa30aBIEHHOW CEpHON KHCIOTHL, TMPOBEIECHUE KAUeCTBEHHOW peakluu Ha Cynb(paT-uoH H
HaOoIeHNe MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIJIEHHE ¢ (U3NYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa u ux
coenuHEHUN (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEpUATOB), OOpa3lamMu a30THBIX U (PochOpHBIX
ynoOpeHuii, monydeHne, COOUpaHUe, paclo3HAaBaHWE W W3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX pEaKIUii Ha HOH aMMOHUs W ¢ocdar-uOH U U3yUYEHUE TPU3HAKOB HUX TMPOTEKAHMS,
B3aMMO/JICHCTBUE KOHIIGHTPUPOBAHHOW a30THOM KHCIOTHI C MeAb0 (BO3MOXKHO HCIIOJIH30BaHHE
BHUJICOMATEPUANIOB), HU3y4EHUE MOJEIeH KPUCTAJUIMYECKUX pemeéToKk anmasza, rpadurta, QymiepeHa,
03HAKOMJICHHE C TPOIIECCOM aJCOPOIUU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U YCTPOHCTBOM



MPOTUBOTA3a, TIOJMyYCHHE, COOMpaHne, paclio3HABaHUE U U3yYCHHE CBOMCTB YIJIEKHCIIOTO rasa, MpoBeIeHUE
KAueCTBEHHBIX pEaKuid Ha KapOOHAT W CHJIMKAT-UOHBI M M3yYEHUE IMPU3HAKOB HUX MPOTEKAHMUS,
03HAKOMJIEHHUE C MPOJYKIMEW CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad 110
TeMe «BaxxHele HeMeTaulbl U UX COEAUHEHUS.

MeTa/1bl M UX COEIMHEHUS

OOmasi XapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METaJUIOB HAa OCHOBAHWU WX TOJIOKEHUS B
[lepuoanueckoit cucreme xummudeckux snemeHtoB J[. M. MenneneeBa u crtpoenuss aromoB. CtpoeHue
MEeTaJUI0B. MeTayyeckasi CBsI3b M METATMYECKasl KpUCTAJUTMYECKash peméTka. DIeKTPOXUMHUUECKHUHN PsijT
HanpspkeHUd metauoB. dusnueckue M XMMHUYECKHE CBoOicTBa MeTayioB. OOuue crnocoObl MOJyYEHHs
MeTtauioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT KOoppo3uu. CruiaBsl (CTajb,
YYyI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

[[lerounble Metamabl: noJsiokeHue B llepuonnueckod cucreme XuMmu4eckux nsnemeHtoB J[. .
MenpeneeBa, CTpOCHHE UX aTOMOB, HaxoXKJeHue B mpupoje. dusnyeckre u XUMUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue menouHbIX METalIOB U
UX COCTMHECHUM.

[[leroyHO3EMENBHBIE METAUIBI MAarHuid M KalblMil: mnoJjiokeHue B Ilepuomumueckoil cucreme
xuMuueckux 3emMeHToB J1. 1. MenneneeBa, CTpOCHUE UX aTOMOB, Hax0XAeHUE B pupojie. Puzndeckue u
XUMUYECKHE CBOWCTBA MarHus W Kaiblus. BaxkHeimme coenHEHUs! Kb (OKCHUI, TUAPOKCH]I, COJIH).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

AmomuHnii: nonoxkenue B Ilepuonnueckoi cucreme xumudeckux sinemeHToB . M. MeHnneneesa,
CTPOEHHE aToMa, HaXxOXKJeHue B npupojie. Du3nveckue u XUMUYECKUE CBONCTBA amfOMUHUA. AMGBOTEpHbBIS
CBOMCTBA OKCHJIA U THIPOKCHIA AITFOMUHUS.

Kenezo: momoxenue B Ilepumomnueckort cucreme xumuyeckux snemeHToB JI. WM. Menpaeneena,
CTPOECHHME aTOMa, HaxOXJAeHWe B mnpupone. Pu3nyeckne W XUMUYECKHE CBOMCTBA kenesza. OKCuipl,
ruapokcuabl u conu sxenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTy4YCHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMl METauIoB U CIUIaBOB, MX (DPM3MYECKUMHU CBOICTBaMH, H3yU€HUE
pe3ynbTaTOB KOPPO3WHM METALIOB (BO3MOXKHO HCIIOJIb30BAaHHUE BHUIACOMATEPUATIOB), OCOOECHHOCTEH
B3aUMO/JICHCTBUSl OKCHJA KallbLig M HATpUs C BOJOW (BO3MOXHO HCIOJB30BAHUE BHUJCOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKOM BOJIBL, MTpOLIEcca TOPEHHUS Keje3a B KUCIOPo e (BO3MOXKHO HUCIIOJIb30BaHKE
BUJICOMATEPUANIOB), TMPU3HAKOB MPOTEKAHMsS KAueCTBEHHBIX pEaKkIUil Ha WOHBI: MAarHus, KaJbLUs,
amromMuHus, 1uHKa, ckeneza (1) m xemeza (I11), memu (Il), HabmomeHwe um omuMcaHUE MPOIIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMH HATpUs, KA U KaJdblus (BO3MOKHO HMCIIOJIb30BaHHE BUEOMATEpPHAIIOB),
uccienoBaHue am@pOTEpHBIX CBOMCTB THUIPOKCHIA ATIOMUHUS U THAPOKCHAA IIMHKA, pEIIeHUe
SKCIIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelnme MeTaibl U UX COSAUHEHUS.

X¥MHUA U OKpYKAaIIas cpena

BemectBa u Marepuansl B HOBCEAHEBHOM KU3HU 4elloBeKa. be3onacHoe MCNOb30BaHUE BEUIECTB U
XUMHUYECKUX peakuuid B ObITy. [lepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMHYeCcKoe 3arpsa3HeHHE OKpYyKarolel cpenbl (MpeelibHas JA0MyCTUMAasi KOHIIEHTpAIls BEIIEeCTB,
nanee — [1/1K). Pons XxuMuu B perieHUN 9KOJIOTHYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3loB MaTepuaioB (CTEKIIO, CIIIIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUabl).

Mescnpeomemnmnuie ceasu

Peanuzamust MeXnpeaMeTHBIX CBS3€M MpU M3YYEHHM XUMHHM B 9 Kilacce OCYIIECTBIISIETCS 4epes
MCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DakT, rumoresa, 3aKOH, TEOPUS, aHAIU3, CHHTE3,
KIaccU(pUKaIus, NEePUOIUYHOCTh, HAONIOIEHUE, DKCIEPUMEHT, MOJEIMPOBAHHME, W3MEpPEHHE, MOJeIb,
SIBJICHUE, TAPHUKOBBIN 2D (DEKT, TEXHOIOTHsI, MaTepUaIbl.



@dusuKa: MaTepus, aroM, IEKTPOH, NMPOTOH, HEUTPOH, HMOH, HYKJIHUJ, HW30TOMbI, PATHUOAKTUBHOCTD,
MOJIEKYJIa, SIEKTPHUUECKUN 3apsil, IPOBOIHUKH, TIOTYIPOBOTHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTRO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBa, I'a3, PacTBOP, paCTBOPUMOCTb, KpUCTAJUIMYECKAs PelIETKa,
CIIJIaBBI, (1)I/ISI/I‘ICCKI/IC BCJIMYHHBI, CAWMHUIIBI U3MCPCHHA, KOCMHUUYCCKOC HNPOCTPAHCTBO, IIJIAHCTHI, 3Bé3I[LI,
Connue.

buonorusi:  ¢dotocuuTe3, apIxaHue, Owuocdepa, dKOocHCTeMa, MHUHEpaidbHbIC  yIOOpCHHS,
MHUKPOIJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOIAEMbIC, TOTLIHUBO,
BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHMS MPOTPAMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsl TOCTHTAIOTCS B
X0ae O6y‘-I€HI/I$I XUMHUHU B C€IUHCTBEC yqe6H0171 U BOCIHTATEILHOMI ACATCIIBHOCTH B COOTBETCTBUHU C
TpaaAUIIUOHHBIMHU pOCCHfICKHMH CONMOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH HCHHOCTAMU, IPUHATBIMU
B O6IH€CTBC IpaBHUJIaMH U HOpMaMU MOBCACHHUA U CHOCO6CTByI-OT nmponeccaMm CaMOIIO3HaHHUA, CaMOPA3BUTHUA
Y COIMAIN3alMNA 00YJarOITUXCS.

JImaHOCTHEIE PE3YIbTAThl OTpaXarOT T'OTOBHOCTH 06yqa}0umxcs[ PYKOBOACTBOBATHCA cucTeMoit
IIO3UTUBHBIX LIECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCHIMPCHHUEC OIIbITa ACATCIbHOCTHU Ha eé OCHOBE€, B TOM YUCJIC B
YacTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

HEHHOCTHOI'O OTHOIICHUA K OTCYECCTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY N HAYYHOMY HACJICAUIO,
MOHUMAaHMs 3HAYEHUS XMMUYECKOM HAyKH B JKM3HM COBPEMEHHOTO OOIecTBa, CIOCOOHOCTHU BIa/ETh
JOCTOBEpHOW MH(POPMAIMEH O TIEPEIOBBIX JOCTIKCHHUIX W OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U 00IEeCTBa;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

MIPEJICTaBJICHHUS] O COIMAIBHBIX HOPMaxX M MpaBUaX MEKIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTHBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIICIOBATEHCKON, TBOPUECKOM
U JPYTUX BUAAX ACATEIbHOCTU, TOTOBHOCTU K pa3HOOOpPa3HOI COBMECTHOM J1€ATENbHOCTH MPU BHIOJIHEHUH
yueOHBIX, MO3HABATENbHBIX 3a/1a4, BBINOJHEHUU XUMHUYECKUX OSKCIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOM y4eOHOU JesITeNbHOCTH,
TOTOBHOCTH OIICHUBATh CBOE MOBEJEHUE U IOCTYNKH CBOUX TOBApUILEH C IMO3UIUU HPABCTBEHHBIX H
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEHIECTBE M XUMHYECKOM pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABISIOLIME OCHOBY Ui MOHUMAHHS CYIIHOCTH HAay4HOUH
KapTUHBl MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX
4eloBeKa C MPUPOTHOM Cpeioil, O poJid XUMHHU B TTO3HAHUH STUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHUBBI, HAIIPABIIEHHbIE HA MOJYyYCHHE HOBBIX 3HAHUN MO XUMUU, HEOOXOAMMBIE
uis  0o0bscHEeHUsT HaOJIIOAaeMbIX TIPOLIECCOB W SBICHWM, TO3HABaTEeNbHOM, WH(MOPMAIMOHHON W
YUTATEeICKON KyIbTYphl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITENILHOM paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU MH(OPMAIIMOHHBIX TEXHOJIOT Ui,

UHTEpeC K OOy4eHHI0 U TIO3HAHHIO, JI0OO3HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOH U HCCIEAOBATENbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBHIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B TabHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha
3I0pPOBBIM 00pa3 >KW3HU, OCO3HAHWE TOCIEACTBUNA W HENPUATHE BPEAHBIX TPUBBIYEK (YHOTpeOIeHus



QJIKOTOJIsI, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH COOJIOJICHUS MPaBUJI OE30TIACHOCTH MPHU OOpAIEHUH C
XUMHYECKUMHU BEIIECTBAMU B OBITY M pealbHOMN KHU3HHU;

5) Tpy10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO0 MPOEeCCHil U TpyAa pasIMYHOTO POJia, YBAKEHUE K TPYAY H
pe3yibTaTaM TPYIOBOH AESATENBHOCTH, B TOM YHCIIE Ha OCHOBE MNPUMEHEHHS NPEIMETHBIX 3HAHUU IO
XMUMHH, OCO3HAHHBIH BHIOOP WHIUBUAYAIBHOW TPACKTOPUHM TIPOJOJDKEHUST 0O0pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIICIITHOM
podecCHOHANIEHON JCSITETFHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHW, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIBHOM cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK UCTOYHUKY KU3HH Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHUS, TMOHUMAaHWE I[EHHOCTH 3JI0POBOTO M 0€30MacHOro o0pas3a KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY M TICHXUUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIOICHUS
MpaBUJ1 0€30TIaCHOTO TIOBEACHUS MPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIUX, YIPOKAIOIINX 3I0POBBIO
¥ KWU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, TOJIydaeMble TPH HW3YYCHHH XHUMUH, IS pEHICHUs 3ajad,
CBA3AHHBIX C OKpPYXKarolled NPUPOJHOW CpeNoW, I IOBBIIICHUS YPOBHS DKOJOTMYECKOM KYJIBTYpHI,
OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIeM M MyTel MX PEIICHUsS TOCPEACTBOM METOJIOB
XUMHUH, OKOJOTHYECKOTO  MBINIJICHUS, YMEHHUS  PYKOBOJICTBOBATbCSI WM B TI03HABATEILHOM,
KOMMYHUKATUBHOM M COIIMATILHOM MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeMeTHBIX PE3yIbTaTOB BBIJICISAIOT 3HAYUMBIE JIJIs1 (JOPMHUPOBAHUS MUPOBO33PEHUS
oOuieHay4Hble MOHATHS (3aKOH, TEOpHs, MPHUHILMII, TUNOTe3a, (akKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MpeaMeTax U MO3BOJISIOT Ha OCHOBE
3HAHMW U3 ATUX NpPeaIMeToB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHOW HAyYHOW KapTUHE MHUpa, U
yYHHUBEpcaJbHble Yy4eOHble NeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHUKATHBHBIC, DPETYISATHBHBIE), KOTOpPbHIE
obecneunBatoT (popMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBus:

YMEHUS UCIIOJIb30BATh MPUEMBI JJOTUYECKOTO MBIIUICHHS IIPU OCBOCHUM 3HAHUU: PACKPBIBATH CMBICI
XMUMHYECKUX TMOHATUH (BBIOCNATh UX XapaKTEepHbIe MPHU3HAKH, YCTaHABIMBATh B3aHMOCBSA3b C JPYTUMU
MOHATHUSIMH ), UCIIOJIE30BATh MOHSTUSA [T OOBSICHEHUS OTIICbHBIX (DAKTOB U SIBICHUH, BRIOMPATh OCHOBAHUS
U KpUTepUU s KiIacCU(DUKAMM XUMHYECKUX BEHIECTB M XHMHUYECKHUX pPEaKIUi, YCTaHaBJIUBATbH
MIPUYMHHO-CIICACTBEHHbIE CBSA3M MEXAy OOBEKTaMU U3Y4YEHUS, CTPOUTH JIOTMYECKUE PACCYKIACHUS
(MHIYKTUBHBIC, TEAYKTUBHBIE, TI0 aHAJIOTHH), JeNIaTh BHIBOJIbI U 3aKITIOYCHHUS,

YMEHHE TPUMEHATh B TMpollecce TIO3HAHUS TMOHATUS (IpeaIMEeTHble U  MeTalpeIMeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3yeMbIE B XUMHH, PE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIEC B
XMUMHH MOJICNIbHBIE TMPEACTABICHUS — XUMHUYECKHH 3HAK (CMMBOJ dJIEMEHTa), XUMH4YecKas (opmyna u
ypaBHEHHE XUMHUYECKOW pEaKIMH — TPH PEHICHHH Yy4eOHO-TO3HABATENbHBIX 3aJad, C Y4ETOM DITUX
MOJENBHBIX MPEACTABICHHUI BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX 00BEKTOB
— XMMHYECKHX BEIIECTB M XHMHUYECKUX peaKIUil, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUUYHUHHO-
CJIE/ICTBEHHBIE CBSI3HM U MPOTHUBOPEUUS B U3yYAEMBIX MPOLECCAX U SIBICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHUE HCIOJb30BaTh IMOCTaBJICHHBIE BONPOCHI B KAaYECTBE HMHCTPYMEHTA IO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABMIILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA,

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OpraHu3allid W TPOBEACHHUIO  YUYEHUYECKHUX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIlecca, CAMOCTOSTENBHO MTPOrHO3UPOBATh €r0 Pe3yibTar,



(bopmynupoBaTh 0000IIEHHS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIEIOBAHUS, COCTABIATD
oTu€T 0 MpoJeNaHHOH pabdoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH M WHTEPHPETHPOBATh MHPOPMALUIO PA3TUYHBIX BHIOB U (GopM
IIPEJICTaBJICHMS], NOJYy4aeMyl0 U3 Ppa3HbIX HCTOYHMKOB (HAy4YHO-TIONYJISIpHAs JIMTEpaTypa XUMHUYECKOTO
COJIep’KaHusl, CIIpaBOYHbIE NOCOOMs, pecypchl MHTepHETa), KPUTUYECKH OLEHUBATh NPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POpMaIINIO;

YMEHHE TPUMEHSITHh pPa3IMYHble METOJbl M 3alpochl IMPH IMOWCKE W O0TOOpe WHPOpMAIUU H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JUISl BBIIOJHEHUS Y4YEOHbIX M IIO3HABATEJIbHBIX 33134
ONpENeNEHHOTO  TUMA, NpUoOpeTeHre ombITa B 00JAaCTH  WCHONB30BaHUS  WH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHM, OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O UCIOIb30BAHUS PA3IUYHBIX TOUCKOBBIX
CHUCTEM, CAaMOCTOSTEIbHO BBIOMpAaTh ONTHMAJbHYIO (QOpMy MpeAcTaBiIeHUS UHGOpPMaLUUu U
WJUTIOCTPUPOBATH PeIllaeMble 3aJa4l HECIOKHBIMU CXEMaMU, JuarpaMmmMamHu, IpyruMu popmamu rpapuku u
MX KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATH B Ipolecce y4eOHON M HMCCIEeA0BaTENbCKON AEATEeIbHOCTU
nH(MOPMALMI0O O BIMSHUM IPOMBIIIJIEHHOCTH, CEIbCKOTO XO3sIMCTBA M TPAHCIOPTAa HA COCTOSIHHE
OKpY’Karollel NPUPOTHON CPEBI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0J€ auayiora U (WIM) AUCKYCCHUH) MO CYIIECTBY 00CYX/IaeMON TEMBI,
(bopMynUpOBaTh CBOM MPEIOKEHNUSI OTHOCUTENIBHO BBIIOJHEHUS PEIOKEHHON 3a1a4u;

YMEHHSI TPEJCTaBISITh MOJyYEHHbIE pe3yNbTaThl MO3HABATEIbHOM JEATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JejaTh MPE3EHTAlUI0 pPE3yIbTaTOB BBINOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(JtrabopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI IO MCCIAEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

yMEHUs y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOM II03HABaTEIbHOW H
HCCIIEIOBATENILCKOM JIeATEIbHOCTH IPU PELICHUM BO3HUKAIOIIMX NpPoOJIeM Ha OCHOBe y4éra oO0ImuX
MHTEPECOB U COTJIacOBaHMs NO3ULMH (00CYKIeHNs, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALIHS
COBMECTHBIX JCHCTBUH, ONIPEAEICHUE KPUTEPHUEB T10 OLIEHKE Ka4eCTBa BBIIIOJHEHHOM paOOThl U Apyrue).

PeryasiTuBHble YyHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO ONpEAENATh ILeId  JAEATENbHOCTH, IJIAHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIUPOBaThb M MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JIEATENILHOCTh, BbIOMpATh HauboJiee
3ppeKTUBHBIE CIOCOOB! pelIeHHs y4eOHBIX M MO3HABaTEIbHBIX 3a/la4, CaMOCTOSATENIBHO COCTaBJIATh WM
KOPPEKTHPOBATh MPEATIOKEHHBIH aJrOPUTM JEHCTBUH IIPHU BBINOJHEHHUU 3aJaHUM C y4ETOM IOJy4YEeHUs
HOBBIX 3HaHUH 00 M3yyaeMbIX 0OBEKTAaxX — BELIECTBAX U PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYyYEHHOTO
pe3yibTara 3asBICHHOW ILEIH, YMEHHME MCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCThI, IpeiJiaraeMble B
YCJIOBMH 3aJaHUH.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOEHHMIO O0S3aTENIBHOIO COJEpIKAHUSA, YCTaHOBJICHHOTO
JAHHOM (enepanbHON paboyeil MporpaMMoi, BBIIEISIOT: OCBOEHHbIE OOYYarOLIMMUCS HAayyHbIE 3HAHUS,
YMEHHUS U cHocoObl IecTBUH, ciennpuyeckue i IpeaMeTHON obmactu «XHUMHUA», BUIbI JESITEIbHOCTH
[0 TIOJIyYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpeTalud, NpeoOpa3oBaHHIO M NPUMEHEHHMIO B Pa3IHMUHBIX
y4EOHBIX M HOBBIX CUTYaIHUsIX.

K koHiy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTb
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATHHA: aTOM, MOJIEKYJa, XMMHUYECKUHA DIIEMEHT,

MIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOIHAs M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIi XHMHUYECKOTO 3JIEMEHTAa B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBAaHHUE, COJIb, DJEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHYECKas pEeaKIus,
KJIaccu(UKaIUs peakiil: peakMy COEIUHEHHUs, PeaKIUH pa3ioKEeHUs, peakluH 3aMelleHus,



peaknuu oOMEeHa, 5K30- U YHIOTEPMHUCCKUE PEAKIMH, TEIUIOBOU (P EKT peakiuu, siApo aToMma,
AIIEKTPOHHBINA CJIOW aToMa, aTOMHasi OpOUTallb, pajuyc aToMa, XMMHYECKas CBSA3b, MOJSpHAs U
HENoJIApHasi KOBAJIEHTHAsl CBsA3b, MOHHAs CBS3b, MOH, KaTHMOH, aHUOH, pPacTBOpP, MaccoBas J0JIs
BelllecTBa (MPOIEHTHAs KOHIEHTPAIs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH 3TU NOHSITUS IIPU
ONMCAHUU BEUIECTB U UX MIPEBPAILECHUI;

® UCNOJB30BATh XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBJICHUS (OPMYJ BEIIECTB M ypaBHEHHU
XUMHUYECKUX PEAKIIU;

® OIpelNeNsITh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTENEHb OKHUCICHUS
JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAIICKHOCTh BELIECTB K OINpPEAEIEHHOMY Kiaccy
COEIMHEHUI N0 (opMysaM, BUJ XMMHUECKON CBS3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHMYECKUX
COEJIMHEHUSX;

e packpbiBaTh cMmbich [lepuoguueckoro 3akona . . MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYECKMX JJIEMEHTOB OT MX IIOJIO)KEHUS B
[leproauueckoii cucreMe, 3aKOHOB COXPAaHEHHUsI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOraipo;

® ONUCHIBaTh W XapakTepus3oBaTh TabnuuHyro ¢opmy Ilepuoanyeckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB: pa3jMuaTh MOHSITHUS «TJlaBHas noArpynna (A-rpynmna)» u «nobounas noarpynna (b-
rpyIIa)», Majable U OOJbIINE MEPUO/Ibl, COOTHOCUTH 0003HAYEHHUS, KOTOpPbIE UMEIOTCS B TaOIHIle
«Ilepuognueckass cucrema xumudeckux dneMeHToB JI. M. MeHneneeBay ¢ YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsn sjapa, oOriee
YHCIIO 3JIEKTPOHOB M paclpeiesieHue UX MO JIEKTPOHHBIM CII0SIM);

e iaccupuUUpPOBaTh XUMUYECKUE SJIEMEHTbI, HEOPTaHUYECKUE BEIEeCTBA, XMMHYECKHE DPEaKINH
(TI0 YKCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TETUIOBOMY 3(PQeKTy);

® XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHYECKHME CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MIOATBEPIK/1asi OMMCAHUE MTPUMEpPaMHU MOJIEKYJISIPHBIX YPABHEHHMI COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKIuii;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUN B Pa3JIMYHBIX YCIOBUSIX;

® BBIUUCIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYKO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEeMEHTa Mo (QOopMyle COEIUHEHMs, MAacCOBYIO [IOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKIH;

® [PUMEHATH OCHOBHBIEC OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAJINW3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEMATU3AIINIO, KITACCH(PUKAIUIO, BBISIBICHUE PUYHMHHO --CJICICTBEHHBIX CBA3CH —
JUIslL W3Y4eHHUsl CBOMCTB BEIIECTB M XUMHUYECKUX pEAKIUH, €CTeCTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAOJI0JIEHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH );

e cJenoBaTh MpaBWIaM MOJIb30BaHUS XMMHUYECKOW MOCYIOi M J1abopaTOpHBIM 000pyIOBaHUEM, a
TaKKe MpaBuiIaM OOpalieHus ¢ BEHIECTBAMH B COOTBETCTBUU C MHCTPYKIUHUSMU MO BBITOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO M COOMpaHHMIO Ta3000pa3HbIX BEIECTB
(BogopoJa M KHCJIOPOJAA), HPUTOTOBICHHUIO PAacTBOPOB C OIpeaeNéHHON MaccoBoil monei
pacTBOPEHHOIO BEILECTBA, IUIAHUPOBAaTh U IPOBOJUTh XUMHUYECKHE DKCIEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIEJOYEH UM KUCJIOT C TOMOLIbI0 HHAMKATOPOB  (JAKMYC,
beHondTanenH, METUIOPAHXK U APYTHE).

K koHiy oOydeHus B 9 kJjacce mpeMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTb

c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHITHM: XMMHMUYECKUN DJJIEMEHT, aToM, MOJEKYJa,
WOH, KaTUOH, AaHWOH, TIPOCTOE  BELIECTBO,  CJIO)KHOE  BEIIECTBO,  BAaJECHTHOCTD,
IEKTPOOTPHULATENBHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMHUYecKas CBs3b,



TeroBON 3(PQeKT peakuuu, MOJIb, MOJAPHBIA 00BEM, PacTBOP, IEKTPOIUTHI, HEIIEKTPOJIUTEHI,
AIIEKTPOJIMTUYECKAs JUCCOLMAIMS, pPEaKUMH HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecue, 00OpaTUMbIE U HEOOpPATUMBbIE PEAKIIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE PEaKIUH,
OKHCITUTENb, BOCCTAHOBUTENb, OKHCIEHHWE W BOCCTAHOBIICHHE, AaJUIOTPONUs, aM(pOTEpHOCTH,
XUMUYECKas CBsI3b (KOBAJICHTHAs, HOHHASI, METAJUIMUECKas ), KPUCTALTNYECKAsl PEIIETKA, KOPPO3HS
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKON PEaKLUU, IIPEACIIbHO fonycTuMas KoHueHTpauus IIJIK
BEILIECTBA;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN M NPUMEHATh 3TH MOHATUS IIPU
ONMCAHUU BEUIECTB U UX MPEBPAILCHUI;

UCIOJb30BaTh XMMHUYECKYI0O CHUMBOJIUKY Ul COCTaBJICHUS (OPMYJ BEIIECTB WM ypaBHEHHU
XUMHYECKUX PEAKIIUM;

ONpEENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX DJJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa, MPHUHAJUIC)KHOCTh BEIIECTB K OMNPECIIEHHOMY KJIaccy COEAWHEHUH I10
dbopmynaMm, BUA XUMHUYECKOHN CBSI3M (KOBaJEHTHAs, MOHHAs, METAIJINYECKAs)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsAJ] MOHAa MO0 XUMHUYECKOW (opmyne, XxapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COCIMHEHUM, TUI KPUCTAUINYECKON PeIIETKY KOHKPETHOTO BELIECTBA;
packpsiBaTh cmbici Ilepuonnueckoro 3akona [[. WM. MeHneneeBa W JEMOHCTPUPOBATH €ro
MOHMMAaHHe: ONUCHIBATh W XapaKTepu3oBaTh TabinuHylo Qopmy Ileproaudeckoil cucTemsl
XMMHMUYECKUX DJIEMEHTOB: pa3iinyaTh MOHSTHUS «TJIaBHas moAarpynmna (A-rpymnma)» U «1moboyHas
noarpynna (b-rpymma)», manele W OOJbIINE MEPUOIbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B MEpPUOAMYECKON Talnuile, C YWCIOBBIMH XapaKTEPUCTHKAaMH CTPOECHHSI aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sApa, oOlIee Yuco 3IEKTPOHOB U paclpeieleHHe X Mo
AIIEKTPOHHBIM CJIOAM), OOBICHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB JIEMEHTOB U UX
COEIMHEHUH B IpeieiaxX MaJIbIX IEPUOJ0B U INIABHBIX HOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKHE HJIEMEHThI, HEOPIraHUYECKUE BEIECTBA, XUMHUYECKHE DPEaKIIHH
(Mo ymMCIily ¥ cOCTaBY yYacTBYIOIIMX B PEAKI[MU BEUIECTB, MO TEIUIOBOMY 3 (eKTy, o H3MEHEHUIO
CTETeHEW OKUCIICHNUS XUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U crneuuuyYecKue XUMUYECKHEe CBOMCTBAa MPOCTBIX H
CJIOJKHBIX BEIIECTB, IMOATBEPXKas ONKCAHUE MPUMEpPaAMHU MOJIEKYISPHBIX U MOHHBIX yYpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTUYECKON JUCCOLMALMM KUCIOT, HIEIOYEH U COJIEH, MOIHbIE U
COKpaIlEHHbIE YpaBHEHHs peakiuil MOHHOrO OOMEHa, YpaBHEHHUS DPEaKIui, MOATBEPKAAIOIIUX
CYyILLECTBOBAaHUE T'€HETUUECKON CBSI3U MEXY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

MIPOTrHO3MPOBATh CBOMCTBA BEILLECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOZMOXHOCTH IMPOTEKaHUS
XUMUYECKUX IPEBPALLECHHI B pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISTh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO UM MOJISIPHYKO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMUYECKOTO 3JIeMeHTa N0 (opMylle COEIUHEHHUs, MAacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEAKIUY;

coOuroaTh MpaBWila IMOJIb30BAaHHUS XUMHUUYECKOW IMOCYH0M M 1abopaTOpHbIM 000pyIOBaHHEM, a
TaKXke IMpaBuiia OOpalleHus] C BEIIECTBAMH B COOTBETCTBMU C MHCTPYKLUMSMHU IO BBINOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OMNBITOB IO MOJYYEHUIO U COOMpPaHMIO Tra3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

IIPOBOJUTH  PEaKLMH, NOJATBEP)KJAIONIME KAueCTBEHHBIM COCTaB  PAa3IMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHUI-, OpoMHI-, MOAWA-, KapOoHaT-, ¢ocdar-, cuiImkKar-,
cynb(dar-, THIPOKCH]I-MOHBI, KATHOHBI AMMOHHS U HOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOLIHE
B BOJHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;



TemaTn4eckoe IJIAHUPOBAHHUE C YUYE€TOM paﬁoqeifl NnporpaMmbl BOCIIMTAHHUA €C YKa3aHHEM KOJUYECTBA YaCO0B, OTBOJAUMbBIX HA U3YYCHUE Kaxa0ii

Tembl. 8 KJIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
N HaumeHoBaHHe pa3/ieJIoB U TeM (uudpoBbie) KurwuyeBbie BocnuTaTe/JbHbIE
e n/m KountpoJuabh IIpakTHyeck
NPorpamMmbIl Bcero o0pa3oBaTejbHbIe | 3a5aun
ble padoThl ue padoThl
pecypchl
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MOHATUSA
Y CTaHOBJIEHUE JTIOBEPUTEIBHBIX
OTHOLICHUI MEX]Ty YUUTEIIEM U
€ro yueHHKaMH, CIIOCOOCTBYIOLITIX
IIO3UTUBHOMY BOCIIPUSATHIO
Xumusi — BaykHast 00J1acTh bubnuotexa [JOK Y DTS
. ydaummucs TpebOBaHUH U ITPOCHO
1.1 €CTECTBO3HAHUS U MPAKTHUYECKOI 5 2 https://m.eds00.ru/7 | yuyrens, npusmneennto ux
JESITETFHOCTH YeJIOBEKa f41837c BHUMaHUS K 00CY»X1aeMOi Ha
ypoke nHGOpPMaIIiH, AKTUBU3ALIUH
VX TT03HABATEJIbHOU
JACATCIIBHOCTH.
Hcnons30Banyie BOCIUTATEIBLHBIX
bu6moreka [IOK BO3MOXXHOCTEW CONEpKAHUS
1.2 BeniecTsa 1 XMMHYECKHE PEAKLIUK 15 1 https://m.edsoo.ru/7 | Y4€OHOro npenMera, monbop
COOTBETCTBVIOIIUX TEM JUIS
£41837c o
COCTaBJICHUA XUMHNYCCKHUX PCAKII.
Utoro no pazneny 20

Paznen 2. Baskneiilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

2.1

Bosnyx. Kucnopon. [Tonsitue 06 okcugax

bu6mmoreka [IOK
https://m.edsoo.ru/7

f41837c

[TpuBrieyeHne BHUMAHUS
00y4arommxcst K HEeHHOCTHOMY
ACIIEeKTy M3y4aeMbIX Ha ypOKe
SIBJICHHI, OpTaHU3AIIS UX
paboTHI ¢ TTONTy4aeMoii Ha ypoKe
COLIMAJIEHO 3HAYMMOKN
uHpopMauen



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

2.2

Bopopona. Ilonsitue 0 KuCnoTax u comsix

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

[TpuBncyYeHE BHUMAHMSI
00yJaroIMXcs K HEHHOCTHOMY
ACTEKTy N3y4aeMbIX Ha YPOKE
SIBJICHUH, OpPraHU3aIHs HX
paboTHI ¢ TTONTy4aeMOl Ha YpOKe
COIMAJIbHO 3HAYNMOMN
uHpopMauen —
WHUIIMAPOBAHUE €€
00CYXK/ICHUS, BHICKA3bIBAHHS
00yJaIMMHCs CBOSTO MHEHUS
IO €€ MOBOY, BEIPaOOTKH
CBOET0 K HEM OTHOIIEHUS.

2.3

Bona. PactBopsl. [lonsarue 06
OCHOBAHHUAX

bu6moreka [IOK
https://m.edsoo.ru/7
f41837c

IIpumeHnenue Ha ypoke
WHTEPAKTUBHBIX (OpM paboThI
yualuXxcs: MUHTCIIICKTYaJIbHbIX
UTP, TPYIIIOBOI pabOTHI WK
paboThI B mapax, KOTOphIE y4aT
00yJaroIIMXCsl KOMaHIHOU
paboTe 1 B3aMMOJICHCTBHUIO C
JIPYTUMH JETEMHU

2.4

OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHEHUN

11

bu6moreka [IOK
https://m.edsoo.ru/7

f41837c

Hcnonp3oBanre BOCOUTATETHHBIX
BO3MOKHOCTEHN CoJIepKaHusI
y4eOHOTO TIpeaMeTa depe3
JIEMOHCTPAIIMIO AETSIM IIPUMEPOB
OTBETCTBEHHOTO TTOBEICHMSI,
MIPOSIBIICHUS YeTIOBEKOIIOOHS U
JIOOpOCEPIETHOCTH.

Hroro o pasaciy

30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumniyeckux 3j1eMeHToB /. . MengeseeBa.

CTpoeHne aToMOB. XHMHYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE peaKkuuun

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYECKUX deMeHTOB /. U.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7

f41837c

[ToGy>xaeHre MIKOIbHUKOB
co0I0AaTh Ha ypoKe
OOILETTPUHSATHIE HOPMBI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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MOBEICHUS, IPaBUiIa OOILEHHS C
YUUTEISIMUA U CBEPCTHUKAMH,
MPUHIUIEI y4eOHOH
JTUCHUTUIMHBI 1
CaMOOpraHU3aLUH

[Ipumenenue Ha ypoke

bubmmnoreka IIOK MHTEPAKTUBHBIX GOPM paboTHI
Xumuuaeckasi cBs3b. OKHCIUTEIHHO-
3.2 8 1 https://m.eds00.ru/7 | y4amuxcs: MHTELIEKTyaIbHBIX
BOCCTaHOBHTEJIHHBIC PEAKITHH
f41837c UTP, CTUMYTHPYIOITHX
MO3HABATENBHYO MOTHBALUIO
bu6mmoreka [IOK
Htoro mo pazneny 15 https://m.edsoo.ru/7
f41837c
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7
f41837c
OBIIEE KOJIJMYECTBO YACOB I10 68 4 5

I[TPOTPAMME

TemaTnueckoe NJIAHMPOBAHME C YYeTOM padoyeil MporpaMMbl BOCIIMTAHHS ¢ YKa3aHHEM KOJHMYeCTBA YaCOB, OTBOAUMBIX HA H3YUeHHUE KaKI0M
TeMbl. 9 KJIACC

Kouan4yecTBo 4acos JJIeKTPOHHBbIE

HaumeHoBaHue pa3/iejioB U TeM (ungposbie) KirioueBbie
Ne i/mn Konrpoabn | Ilpakruueck

NporpamMmel Bcero 00pasoBaTebHbIC | pocnuTaTEIBHbIC 32124H

ble padoThl | He padoThl
pecypchl
Pasnen 1. BemecTBO M XuMHu4ecKHe peakiun
VYcraHoBneHue
. bu6bmorexa LIOK y
[ToBTOpEHUE U yriryoieHne 3HaHUH OCHOBHBIX JIOBEPHUTEIBHBIX OTHOIICHHI
1.1 5 1 https://m.edsoo.ru/7

pa3aciioB Kypca 8 kiacca

f41a636

MEXIy YUUTEIEM U ero
YYEHUKAMH,
CHOCOOCTBYIOIIMX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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MMO3UTUBHOMY BOCIIPHUSITHIO
y4anmMucs TpeOOBaHMA U
MPOCBO yUHTens,
MIPUBJICYCHUIO UX BHUMAaHUS
K 00CYKIaeMOoii Ha ypoKe
MH(POPMALIUH, aKTUBH3AIINU
HX IM03HABATCIIHLHOMN
JIEATEILHOCTH.

OcHOBHEIC 3aKOHOMCPHOCTHU XUMHYCCKUX

bubmmoreka [{OK

Hcnonn3oBanue
BOCIIUTATCIIBbHBIX

1.2 N 4 https://m.edso0.ru/7 | BO3MOXHOCTEH ConepKaHus
peaknun 412636 y4ueOHOro MmpeaMeTa, moadop
COOTBETCTBYIOIIUX TEM IS
COCTAaBJICHUS XUM. PEAKLMIL.
AxTHUBHU3aIAA
bu6moreka [IOK =
DNEKTPOIMTHYECKAs TUCCONUAIIHS. 1 HO3HABATCIILHO
1.3 8 https://m.eds00.ru/7 | pesremproctn
XUMHUYECKUE PEAKIIMU B pacCTBOPAX
f41a636 00y4arOIIUXCAL.
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeAMHEHHUS
HpI/IBJ'IC‘ICHI/Ie BHUMAaHUS
o0yJarommxcs K
BI/I6J'II/IOTCI(3. L[OK LHCHHOCTHOMY aCIICKTY
OO0m1as XxapaKTepUCTHKA XUMHUYCCKHX H3y4aeMBIX Ha YPOKE
2.1 paxtep 4 https://m.edsoo.ru/7 v P

anemeHToB VIIA-rpynmnsl. [anorens

f41a636

SIBJICHUH, OpraHU3alMs UX
paboTHI ¢ moTyyaeMoi Ha
YPOKE COLMAIBHO
3HAaYMMO HH(OpMaIHen —



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

WHULUUPOBAHUE e
00CYyXICHNUS,
BBICKa3bIBaHUS CBOETO
MHEHHUS TI0 €€ TIOBOTY,
BBIPA0OOTKH CBOETO K HEi
OTHOLICHUSI.

OO61mast XxapakTepUCTHKAa XUMUYECKUX

bu6morteka [IOK

IIpumenenue Ha ypoke
WHTEPAaKTUBHBIX (hopM
paboThI yJyanuxcs:
WHTEIUIEKTYaIbHBIX TP,
TpyNIoOBOH paboThI UK

2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7
paboThI B Mapax, KOTOpbIE
COEIMHEHUS 412636
yuaT o0yJaromuxcs
KOMaH/HOH paboTe u
B3aMMOJICHCTBHIO C
JPYTMMU JETbMH.
Hcnone3oBanue
BOCITUTATCIIBHBIX
BO3MOKHOCTEHN COJIepKaHusI
OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX bubGnuoreka [JOK | y4eOHOro mpenmera uepes
2.3 snemenToB VA-rpynmsl. A3ot, pochop u ux 7 https://m.edsoo.ru/7 | ACMOHCTPALIIO NCTAM
MPUMEPOB OTBETCTBEHHOIO
COCTMHCHUA f41a636 TPpaXkIaHCKOTO MTOBEJICHUS,
IIPOSABJIICHUA YeJI0BEKOJIIO0HS
1 J00pOCEepaEIHOCTH.
AKTHUBU3ALIUA
OO01as XxapakTepuCTUKa XUMUYECKIX bubmorexa HOK | | suapatensHoit
24 aneMeHToB |V A-Tpynmbl. Yriiepoa u KpeMHUH 8 https://m.eds00.ru/7 | regremproctu
U UX COEIMHEHUS f41a636 00yYaroIUXCS.
Hroro no paszneny 25

Pa3gen 3. Merajlibl 1 UX COCTUHEHU S



https://m.edsoo.ru/7f41a636
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bu6mmoreka [{OK

[IpumeneHue Ha ypoke
WHTEPAaKTUBHBIX (hopM
paboThI yJaIIuXcs:

3.1 OO0mue cBOCTBa METAILIOB 4 https://m.eds00.ru/7 | uHTeNIEKTYaNBHBIX UTp,
412636 CTUMYJIMPYIOLIUX
M03HABATENBHYIO
MOTHBAIHIO
Hcnonw3oBaHue
BOCIIUTATCIIbHBIX
bu6moreka [IOK BO3MOXKHOCTEH
3.2 Bakueiirre MeTauIbl U UX COEIUHEHUS 16 https://m.eds00.ru/7 | conepxkanus y4e6HOro
f41a636 npeaMeTa, moadop
COOTBETCTBYIOIINX
MaTepuaa.
Hroro mo pazgeny 20
Pasznen 4. Xumusi 1 oOKpy:Kaomas cpeaa
Opranm3arnus medcra
MOTHBUPOBAHHBIX H
SPYAMPOBAHHBIX yYAIMXCS
bubnuoreka [JOK HAJl UX HEyCHEBAIOMIMU
4.1 BerniectBa 1 MaTepuaibl B )KU3HH YEIIOBEKA 3 https://m.edso00.ru/7 | omHOKIACCHUKAMH,
f41a636 JIAIOIIETO COUUAIBHO
3HAYUMBIH OIBIT
COTPYJIHMYECTBA U
B3aMMHOM TTOMOILH
Hroro no pazneny 3
PeszepBHoe Bpemst 3 bubnmnoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7
f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 7
MNOYPOYHOE IIVIAHUPOBAHUE 8 KJIACC
KoauuecTBO Yacos
Ne DJIeKTpOHHbIe NN poBbIe
Tema ypoka KonTpoasu IIpakTHyec
n/n Bcero o0pa3oBaTejibHbIE PECYpPChI
ble paboThI KHe
padoTsl
1 [Ipeamer xumun. Pose xumuu B )KU3HHU 4yesoBeka. Temna u 1 bubnuoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0 METOIaX MO3HAHUSA B XUMUHU 1 Bu6amorexa [IOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckast padota Ne 1 «IIpaBuia paboTh B
3 nzﬁiopaTopHH HpanéMLI 06pani)eHH;{ c JP;a6OpaTOpHBIM 1 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
. bu6mmoreka [JOK
4 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece 1 https.//m.edsoo.ru/ffod26ca
5 [Tpaktuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 1 bubnuoreka [JOK
[IpUMEPE OYUCTKH IMOBAPEHHOMN COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI ¥ MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) XUMHUYECKHX 1 bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubnnorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aK0OH MNOCTOSHCTBA COCTaBa BEIISCTB. X UMUUECKAs 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
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¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS bubnuoreka [IOK
11
MOJICKYJISIpHAs. Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIsI XHMHYECKOTO JJIEMEHTA B COSAMHCHUHN bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [{OK
13 KomnuectBo BemecrBa. Mousib. Molisipaas macca https://m.eds0o.ru/f0d5230
14 du3nYeCKUe U XUMUYCCKHE SIBIICHUS. XUMHUECKast PEAKITHS bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku U yCIOBUS MPOTCKAHUS XUMHUICCKIX PEAKIIHIA bubmmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE bubnuotexa [JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koaudecTBa, MacChl BEIIECTBA 10 YPABHEHUSIM bubnuoreka [JOK
XUMHUYECKUX PEaKIHii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuueckux peakiui (CoeaquHeHus, bu6moreka [IOK
pasIoKeHus, 3aMEICHHs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIi-3HITUKIOIEANCT. O000mEeHne bu6mmoreka [IOK
U CHCTEMaTH3alis 3HAaHUH https://m.edsoo.ru/ff0d40c4
20 Kontponbras padorta Nel o reme «BemectBa u bubnuoreka [JOK
XUMUYECKHE PEAKIIHN» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. CocraB Bo3ayxa. Kuciaopong — bu6mmoreka [JOK
3JIEMEHT U IpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
99 Ou3nyecKkue U XMMHUYECKHUe CBOMCTBA KUCIOPoa (peakiuu bubnuoreka [JOK
okucieHus, ropenue). Ilousatre 06 okcuaax https://m.edsoo.ru/ff0d4614
93 CriocoOBlI mosTyueHus: KUCI0po/ia B 1ab0opaTopuu U bubnmoreka [JOK
NpoMBIIUIeHHOCTH. [IpuMeHene Kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢(hekT XUMHUECKON peaKInu, TOHITHE O BuGmiorexa LIOK
24 TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U SHAOTEPMUUYECKUX

pCaKknusax

https://m.edsoo.ru/ff0d4790
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25 TormBo (HedTh, yroiab U MeTaH). 3arpsi3HEHUE BO3yXa, bubnuorexa [IOK
CIIOCOOBI €ro MpeIoTBPAILCHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktudeckas padora Ne 3 o teme «lloyuenue u bubnuorexa [JOK
coOMpaHue KMCI0POa, U3yICHUE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
Boaopon — snemeHT u npocroe BemectBo. HaxoxaeHue B bubnuotexa [JOK
27
npupoie https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XMMHUYECKHUE CBOMCTBA BOJIOPOA. bubnuorexa [JOK
[Mpumenenue BoOpoOa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KUCIOTaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOBI IMOJTydeHHUs BOJAOPO/Ia B TAOOpaTOpHH Bubnuorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[IpaxTueckas pabota Ne 4 o teme «llonmydyenue u bubnuoreka [JOK
31 .
coOHMpaHue BOJIOPO/Ia, H3YUEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. N bu6moreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO htts://m.edsoo.ru/ffod542e
33 Brruucienus o0b€Ma, KOIMYECTBa BEIISCTBA T'a3a 10 €ro bu6moreka [IOK
M3BECTHOMY KOJIMYECTBY BEIICCTBA MK O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncienust 00bEMOB ra3oB 10 YPaBHEHUIO PEeaKIUy Ha bubmuoreka [JOK
OCHOBE 3aKOHAa 00BEMHBIX OTHOIICHHUH Ia30B https://m.edsoo.ru/ff0d5708
35 du3nuecKue 1 XMMUYECKUE CBOWCTBA BOIBI bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpPAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d59e2
37 Bopa kak pactBoputelb. HachillieHHbIC 1 HEHACBIIIICHHBIC bubmmoreka [IOK
pacTtBOpbl. MaccoBas JIoJisl BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTiueckas pabota Ne 5 mo Teme «lIpuroroBienue
38 paﬁ)TBOpOB C onlfoenenéHHoﬁ MaccoBOM LI[)oneﬁ bubnnorexa IOK
- https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padota Ne2 o reme «Kucnopoa. Boropon. bubnuorexa [IOK
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Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIaccu(pUKaIus, HOMCHKIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bubnuorexa [JOK
41
¥ aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KIacCU(pUKaIMsl, HOMEHKJIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHUYECKUE CBOMCTBA OCHOBAaHUM brbmiorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukaims, HOMEHKJIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnne u XUMHYECKHE CBOMCTBA KHCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIATypa, CoCOObI TIOJTydeHHUsI, bubnuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ad9474
[IpakTueckas pabota Ne 6. Pemienune skcriepuMeHTaIbHBIX
47 3aIz)Laq 10 TEME (I:OCHOBHI:IG KJIaCCHI HGOpFaHII/)I‘IeCKI/IX bubmorexa [IOK
. https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 ['enernueckas cBsA3b MEXKY KJIACCAMU HEOPTaHUYECKHUX bubmuoreka [JOK
COCIMHEHHI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O00011eHre U cucTeMaTU3alus 3HAHUN https://m.eds00.ru/00ad9ch?
50 KonTpomsnas padota Ne3 no teme "OCHOBHBIE KJIaCChI bubnunoreka [JOK
HEOPraHUYeCKUX COeTUHEHUI" https://m.edsoo.ru/00ad9ela
51 [lepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX HIIEMEHTOB. bubnunoreka [JOK
[ToHsiTHE O TPYyMIIaX CXOIHBIX DJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepunoanueckunt 3axoH u Ilepuoaudeckas cucrema bubnuoreka [IOK
xuMuueckux snemeHnToB J[. . Menaeneena https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
53 Ilepuopl, rpymnIibl, NOATPYIIIBI

https://m.edsoo.ru/00ada52¢c
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bubnuoreka [IOK

o4 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomsl https:/m.eds00.ru/00ada342
55 CrtpoeHnue AJIeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB bubnuorexa [JOK
[Mepuoauueckoii cucremst [. . Menzaeneesa https://m.edsoo.ru/00ada6bc
56 XapakTepucTuKa XMMUYECKOTO AJIEMEHTA 110 €ro bubnuorexa [JOK
nonoxenuto B [leproandeckoii cucreme /1. . Menneneesa https://m.edsoo.ru/00ada824
3nauenue [leproanmueckoro 3akoHa ISl pa3BUTHS HAYKH H
S7 MIPAKTUKH. )I.pI/I. 1I\I/IeHJIeneeB — yqélilmﬁf)nez[aror " g brbmmorexa OK
R — https://m.edsoo.ru/00adad6e
58 DNeKTPOOTPULIATENBHOCTh ATOMOB XMMHUYECKHUX 3JIEMEHTOB brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Horiast Ximnirieckas Cossh https://m.edséf).ru/OOadac34
60 KoBaneHTHas OJIIpHAst XHMUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosspHas XUMUYECKask CBSI3b Bubnuorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 Cremetb OKHCCHIS https://m.eds;f).ru/OOadae28
63 OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH bubmorexa IOK
https://m.edsoo.ru/00adb076
64 OKucauTeNn U BOCCTAHOBUTEIIU bubmuorexa IOK
https://m.edsoo.ru/00adb076
65 KonTponsnas padota Ne4 o teme «CTpoeHue atoma. bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O600IIeHNE U CHCTeMAaTHU3alMsI 3SHAHUN bubmorexa HOK
https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O000IIeHNE U CHCTeMAaTH3alHsI 3SHAHUN bubmorexa HOK
https://m.edsoo.ru/00ad9cb2
68 PezepBHblil ypok. O00OIIEHNE U CUCTEMAaTU3aIUs 3HAHU I bubnuorexa [IOK
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OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 6
9 KJIACC
KosunyecTBo yacos
Ne DJIeKTpOHHbIe LN poBbIe
n/n Tema ypoka Bcero Konrpo Tpakru o0pa3oBaTe/ibHbIE pecypchl
JIbHbIE yeckHne
padoThl padoTsbI
1 [Tepnoanueckuit 3akoH. [Iepnoanueckas cucrema 1 bubnuoreka [JOK
xuMudeckux 3aementoB JI. . Menaencea https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnuorexa [JOK
AIIEMEHTOB TIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubnuorexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
Byl XuMU4eCckoi CBA3U U TUIIBI KPUCTAITAYECKUX bu6mmoreka [IOK
4 i 1
PEIETOK https://m.edsoo.ru/00adbact
5 Kontponbhas padorta Nel o teme «IloBTopenue u 1 1
yriayOieHne 3HaHU OCHOBHBIX pa3esioB Kypca 8 Kiaccay»
6 Knaccudukanys XuMudecKuX peakiuii Mo pa3audHbIM 1 bubnuoreka [JOK
[pHU3HAKaM https://m.edsoo.ru/00adbcb0
7 [Tonsarue o ckopoctu xumuueckoi peakuuu. [lonstue o 1 bubnuoreka [JOK
TOMOTEHHBIX U F€TEPOrCHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMUYECKOM paBHOBECHH. DaKTOPBI
8 BIIUSIFOIIME HA CKOPOCTh )I(DI/IMI/I‘ICCKOI\/'I peaKI_II/III)/I 1; 1 bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 Bubmuorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopus anexrTpoauTrueckoi aucconranuy. CUIbHbIE U 1 bubnuorexa [IOK
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cy1abble AIEKTPOITUTHI

https://m.edso0.ru/00adcd68

11 HoHHbIE ypaBHEHHUS peaKkLUi Brbmiorexa LIOK
https://m.edsoo.ru/00add448
12 XUMHMYECKHE CBOMCTBA KHUCIIOT U OCHOBAHUM B CBETE bu6mmoreka [IOK
MPEACTABICHUN 00 AIEKTPOIUTUICCKON AUCCOIHAIIMN https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHHI 00 bubnuorexa [JOK
13 .
AIIEKTPOJIMTUYCCKOM TUCCOIIHAIINN https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruapon3e coJen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 O060011eHre U cucTeMaTU3aIus 3HaHUM htts://m.edsoo.ru/00addd12
[IpakTueckas pabota Ne 1. «Pemenue bubnuoreka [IOK
16
IKCIIEPUMEHTAILHBIX 33124 https://m.edsoo.ru/00addbfa
17 KonTpomabnas pabota Ne2 o teme «NeKTpOoIUTUYECKas bubnuoreka [JOK
arccormanus. XUMUYECKHAE PEaKIUU B paCTBOPAX» https://m.edsoo.ru/00addec0
18 OO6mast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE bubnuorexa [JOK
CBOWCTBA Ha IpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. ComsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, bu6moreka [IOK
[OJIy4eHHE, IPUMCHEHHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padota Ne 2 o teme «llomydenue coystHOM bubnuoreka [JOK
KHCJIOTBI, M3y4eHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €Cliu bubnuoreka [JOK
21
OJIMH M3 PEarcHTOB JaH B H30bITKE https://m.edsoo.ru/00ade488
bubmuoreka [JOK
22 O6mas xapaktepucTuka 3neMeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
93 AnnoTtponHbie MoupuKanuu cepbl. HaxoxaeHue cepbl U bubnmoreka [JOK
e€ coeMHeHHI B IpUpoie. XMMHUYECKHE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBosopos, cTpoeHue, (PU3NUECKUE U XUMUIECKHE bubnmoreka [JOK
CBOHCTBa https://m.edsoo.ru/00ade802
o5 Oxcuppl cepobl. CepHas KUCIOTa, GU3HUECKUE U bubnmoreka [JOK

XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XUMUYECKUE PeaKinu, JeKalllue B OCHOBE
MIPOMBIIIIIIEHHOTO CIIOCO0Aa MOTy4eHUsI CEPHON KUCIOTHI.

bubmuoreka [IOK

26
XUMHYECKOE 3arps3HEHNE OKPYKAFOLICH CPe/Ibl https://m.edsoo.ru/00adec8a
COCITMHEHUSIMU CEPBI
27 Brrunciienne MaccoBoil 1011 BBIXOAA MPOIYKTa pEaKUU bubmmorexa LIOK
A A1a TIpoyITa peardl https://m.edsoo.ru/00adec8a
06 VA- . A3or,
28| paenpoctpaneinie s npupose, dusiiceie n xivscere bitGnorera LIOK
pactipoctp PHPOE, https://m.edsoo.ru/00adeeab
CBO¥CTBa
AMMHaK, ero pu3ndecKkrue 1 XUMUIECKHUEe CBOMCTBA, bubmmoreka [{OK
29
MOJIy4YeHHE U IPHUMEHECHUE https://m.edsoo.ru/00adf004
30 [IpakTnueckas padorta Ne 3 no teme «llomyuenue bubnuoreka [JOK
aMMHaKa, U3y9eHUe ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIOTa, €€ PU3HUecKre U XuMUYeCKHe CBOMCTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adf306
" .
g | Eomm e e e
P YA P ) P https://m.edsoo.ru/00adf518
OKpYIKAroIlel Cpeibl COSANHEHISIMH a30Ta
33 docdop. Oxcua pochopa (V) u pochopnas kucioTa, bubnuoreka [JOK
(bu3nUecKrue ¥ XUMHYCCKHE CBOMCTBA, MOJIy4CHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX bubnuoreka [JOK
ymoOpeHuii. 3arps3HeHue MpUpoaHOi cpenbl pocharamu https://m.edsoo.ru/00adfc20
35 VYraepo, pacipocTpaHeHUe B IPUPO/IE, (GU3UUYESCKHE U bubmmoreka [IOK
XAMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
O :
KCj/II[LI yriepoja, ux GU3nYecKre 1 XuMUIECKUe Bu6miorexa LOK
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzaom yriepoaa (1V)
37 VYroJibHAs KUCHOTA U €€ CONn Bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢c
IT 6ota Ne 4 "1
pakTudeckas padorta no teme "[lonydenue BuGmmorexa [OK
38 yrieKucioro rasa. Kauectsennas peakiusi Ha KapOOHaT-

HOH

https://m.edsoo.ru/00ae027e
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39 IlepBoHauanbHbIe NOHATUSA 00 OPraHUYECKUX BELLECTBAX bubnuorexa [JOK
KaK O COCAMHECHHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coenunenus bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
[Ipaxtueckas pabora Ne 5. Perenue
41 BKIZ:HepI/IMCHTaJII;HBIX 3a7a4 1o TeMe «BakHelimnine bubmmorexa [TOK
https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl M UX COCTUHCHUS
KonTponsnas pabora Ne3 no teme «BaxHeiine bubnuorexa [JOK
42
HEMETAJUIBI U KX COETUHEHU» https://m.edso0.ru/00ae0e18
OO6mast XxapakTepUCTHKAa XUMUUYECKUX AIEMEHTOB —
43 MeTaJijI0B. MeTalnueckas CBsI3b M MeTaJIMYeCKas bu6moreka [IOK
KpHCTaJUTHYecKas pemérka. du3nveckue CBOWCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XHWMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUI bubnuoreka [IOK
P HATIPSOKCHUM METAJIOB https://m.edsoo.ru/00ae1156
O6mwme cnocoOsI moy4eHus MeTauioB. CIiaBbl.
45 BLIIIJIchneHHﬂ 1o ypaB}I’{IZHI/IHM XUMUYECKUX PEaKIINi, €Clid Bubnuorexa LIOK
’ https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT IPUMECH
46 [TonsaTHE O KOPPO3UH METAIIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 [lenowHie MeTaiEL https://m.edsoo.ru/00ae14b2
48 OKcHIbI ¥ THAPOKCUIBI HATPHUS U KU bubmuorexa LIOK
https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3eMeENbHBIC METAILIBI — KAJIbIIUNA U MarHUH Bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 Baxkuelme coeTUHEHUS KaJIbIIUI bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06o0mIeHre U cucTeMaTru3amys 3HaHUH
N N bubmuoreka [JOK
52 JXKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53 [Tpaktuyeckas padora Ne 6 mo teme "KEcTKOCTH BOJBI U bubnuorexa [JOK
MeTObI e€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
. bubmnoreka LIIOK
>4 Adiomiil https://m.edsoo.ru/00aelc64
55 AmboTepHBIC CBOWCTBA OKCH/IA U THIPOKCHIA ]r?;gg?/(xzzzi%ﬁ/o 0aelc64
bu6mmoreka [{OK
% Aeeso https://m.edsoo.ru/00ae1d86
S7 Oxcuipl, Truapokcu bl u comu xkenesa (1) u sxenesa (1) ]S;IS;IT/(;:ZI;ZCI)_E)O:I?/O 0ae3566
58 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N
59 iiii;iﬁ:ﬁ:;[ﬂifbﬁiﬁaz 15(: T:;: iBancHeﬁnme bubmmorexa LIOK
METANTBL H HX COCITHHCHNSDY https://m.edsoo.ru/00ae3de8
Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEaKIMi, €ClIu
60 OJIMH U3 PEareHTOB JaH B U30BITKE WJIH COJCPIKUT bu6moreka [IOK
npuMecH. BerauciieHns MaccoBO# I0JIM BBIXOA MPOIYKTa https://m.edso0.ru/00ae1750
peakuuu
61 O00011eHre U cucTeMaTU3alus 3HAHUN
62 Kontponbras padoTta Ne4 o teme «BaxkHeline MeTasuibl
U UX COCTUHECHUS»
63 BemiecTBa u maTepuanbl B TOBCEIHEBHOM KU3HU YEIOBEKa bubmuorexa IOK
https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE OKPYXKAIOLIEH Cpebl BHGH_HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Posib XuMuM B pellIeHUH KOOI MUECKUX MpooIeM Bubnnorexa IOK
https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IIeHNE U CHCTeMAaTH3alHsI 3SHAHUN bubmorexa HOK
https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O000IIeHHE U CUCTEMATH3AITUS 3HAHHHA bubmorexa HOK

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



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
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

68 PesepBHeIit ypok. O000IICHNE U CHCTEMAaTHU3aIHsI 3SHAHUN

bubnuoreka [IOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknimonepHoe obiectBo «M31aTeabcTBO
«IIpocsemeHue»

Xumusi: 8 KIL.: 3JIEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA
Panenkuit A.M. Xumust: muaaktudeckuid marepuai: 8-9 ki. / A.M. Pagenxuii. — M.: IIpocBemenue. ["apa

H.H. Xumus. Ypoxu: 8 k. / H.H. I'apa. — M.: [IpocBemienue.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

7. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya
8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41


http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf

