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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1m0 XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHAa Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOILEro
oOpazoBanms, npencrabieHHbix B @I'OC OO0, a taxke Ha OCHOBE (eaepanbHON pabodeil mporpaMmbl
BOCIHUTAHUS M C y4ETOM KOHIICTLMHU IMPENoJaBaHusl y4eOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanuu.

[IporpamMma o xumuM Ja€T MpEACTaBICHUE O IENAX, OOmel cTpaTerud OoOydeHUs, BOCIIUTAHUS H
pa3BuTHa OOydalOlIUXCsl CPEACTBAMU YUeOHOro IMpelMeTa, YCTaHaBJIMBAET 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, MPEeyCMaTPUBAET PACHPEIEICHUE €ro IO KjaccaM M CTPYKTYpUpPOBaHUE IO pas3fieiaM U
TeMaM [porpaMMbl 1O XUMHUHU, OINpPEACNAeT KOJIMYECTBEHHbIE M KAUYECTBEHHBIC XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJIYEMYIO TIOCJIEAOBATeIbHOCTh U3YYCHHUS XUMUHU C Y4YETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00ydJarommxcs,
OTIpe/ieNIsieT BO3MOXHOCTH TMpeAMeTa AJs pealu3aluu TpeOOBaHHWM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOW NPOTPaMMBl Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHMs, a TaKKe TpeOOBaHMA K
pesyibpTaTaM OOy4YeHUs XHMHHM Ha YypOBHE IeJied M3ydyeHUs NpeAMeTa M OCHOBHBIX BHJIOB Y4YeOHO-
MO3HABATEIBHOM EATEILHOCTH 00YUYaIOUIErocs 0 OCBOCHUIO YUeOHOTO COIeP KAHMUS.

3HaHHEe XUMHHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O00ydarollerocs, €ero
MPEJICTABICHHA O MAaTepHUaJbHOM €JIMHCTBE MHUpPA, BAXKHYIO pOJIb HUIrpaloT (OPMUPYEMbIC XUMHUEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAICHISIX SHEPTUU M 00 3BOJIOIUH BEIISCTB B MPHUPOEC, O IYTSAX PEIICHUS
rII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUYECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPAHEHHUS.

N3ydenue xumnu:

CIOCOOCTBYET pealin3allii BO3MOXKHOCTEHN ISl CaMOpa3BUTHUsSL U (POPMUPOBAHUS KYIbTYphI JIMUHOCTH,
e€ o0melt U GyHKIIMOHATHHOU TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs, HAaBBIKOB UX
CaMOCTOATENIbHOW  y4eOHOW JIESITEIbHOCTH, OKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX  YMEHHUH,
HEOOXOMMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM J1eATeTbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAyYHOTO MBINIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIA/a Ha
€IMHCTBO MPHUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM TArloM B JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHKHe 00yJaroIIUXCs.

JlanHple HampaBieHHs B OOy4eHWHM XUMHUU OOECIEeUMBAIOTCS CHEIU(PUKON comep aHHUs Y4eOHOTO
MpeIMeTa, KOTOPBIN SBISETCS MEJarornuyeckd aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HAyKH XWMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OImEero oO0pa3oBaHUsS OPHEHTHPOBAH HAa OCBOEHHUE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATIBLHBIX MOHATHI XUMHH, OCHOB HEOPTAaHUUYECKON XUMHH U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBIX TIOHSITHI OpraHU4eCcCKON XUMUH.

CtpykTypa conepkaHusi MPOTpaMMBI 10 XUMUU C(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MMOIX0/1a K €€
m3ydenuto. CoaepikaHue CKIIAJIbIBAETCS M3 CHUCTEMBbI MOHATHH O XMMHYECKOM JJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI MO MPUHIUITY
MOCJIEI0BATEIBLHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETUUECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— y4YEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— IpEeCTaBICHUH 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCcMaTPUBAIOTCS HA OCHOBE AMIUPHUYECKU MOJYYEHHBIX M OCMBICICHHBIX
(hakToOB, pa3BUBAIOTCS MOCTIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BHITONHSS (PYHKIIUN OOBSICHEHUS U



MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOXXHOCTEH MPAaKTHMUYECKOTO NPUMEHEHUS W IMOJyuyeHUs
M3Y4aeMbIX BEILECTB.

OcBoeHme MporpaMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKON
COCTAaBJIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILLIEHUS K
HAayYHOMY 3HAHUIO U METOJaM IO3HaHUs B Hayke. M3ydeHne XUMHUM IPOUCXOAUT C MPUBJICYECHUEM 3HAHUN
W3 paHee M3yYeHHBIX Y4eOHBIX MpeaMeToB: «Okpyxkarommui Mupy», «buomorus. 5—7 kmacce» u «Pusnka. 7
KJIacC».

[Ipy M3ydeHUH XUMHUH MIPOUCXOIUT (POPMUPOBAHUE 3HAHWN OCHOB XMMHYECKOW HayKd Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON IEeSTeNIbHOCTH YelOBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3afadya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUYECKUX 3HAHHM
— BaXHEHMUX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETUYECKHUX IMOJOXKEHHUH, TOCTYMHBIX 0000IIeHni
MHPOBO33PEHUYECKOT0 XapakTepa, fA3blka HayKd, B IMPUOOIIEHMM K HAy4YHBIM METOJAaM II03HAHUSA IpU
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUH U PA3BUTHH MO3HABATEIbHBIX YMEHHM U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENbHON M yueOHO-MCCIEeNOBATENbCKON 1eATeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TIOBCEHEBHOM JKU3HHU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKHe LU, KaK:

— (QopmMupoBaHHWE HMHTEJUIEKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO pELIEHUN, CHOCOOHON ajanTupoBaTtbcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaMpaBJICHHOCTh OOyUYEHUS Ha CHCTEMaTHYeCKOe MPUOOIIeHUE 00yJaroIMXCsl K CaMOCTOATEIbHON
MO3HABATENBHON AESITeNbHOCTH, HAYYHBIM METOAAM IO3HAHUS, (HOPMHUPYIOIIUM MOTHBAIMIO U pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrieueHne yCIOBHUHM, CTOCOOCTBYIONMUX MPHUOOPETEHUIO O0YUYaIOIIUMHUCS OTBITa PA3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHMSI M CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOLIUX
YHUBEPCAIBHOE 3HAUECHHE JIJIS1 PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue odue (hyHKIMOHATIBHOW M €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM 4YHCIIe
YMEHUI OOBSICHITH M OLICHWBATH SIBICHUS OKPYXKAIOLIETO MHUPA, MCIONb3Ysl 3HAHUS U OIBIT, MOJyUYEeHHBIE
MpU HM3YYCHUM XUMHUH, MPUMEHSTh HUX TPU PEIICHUH TPOOJEM B TOBCEIHEBHOW KU3HU U TPYAOBOU
NeSITeNIbHOCTH;

— (QopmupoBaHue y 0OydarOUIMXCS TyMAaHUCTUYECKMX OTHOUICHUH, MOHUMAHHUS LEHHOCTH
XUMUYECKUX 3HAHUM U1 BBIPAOOTKHM HKOJIOTHUECKH 11€JeCO00pa3HOro IMOBENEHUs B OBITY U TPYIOBOMH
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBALIUU K O0YyYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY mpodmist U
HaNpaBJICHHOCTH JalbHENIIEr0 00yYeHHUS.

OO1m1ee yKcIo 4yacoB, OTBEAEHHBIX JJIS M3yYeHUs] XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHus,
coctapsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZeNn0), B 9 kitacce — 68 gacoB (2 yaca B HEZIETIO).

COAEP)XAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYa/IbHbIe XUMUYECKHE TOHITHSA

[Ipenmer xumuu. Posib XMMUM B JKM3HM 4YeJIOBEKa. XMMHUA B CHCTeME Hayk. Teila W BellecTBa.
cI)I/I3I/I‘-IGCKI/IC CBOFICTB& BCIIICCTB. ArperaTHoe COCTOSAHHE BCIICCTB. HOHSITI/IC 0 METOJ1axX IMO3HAHUS B XUMHUU.
UYucreie BemecTBa U cMecu. CrocoObI pa3iesieHus: CMECE.

ATOMBI U MOJIEKYJIbL. XUMHUYECKUE dJIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIeMeHTOB. IIpocTeie u
CJIO)KHBIC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.



Xumunyeckas ¢popmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlecTB. OTHocuTenbHass aToMHass wmacca. OTHOCHUTENbHas MOJIEKYJIsIpHas Macca. MaccoBasg 1oiid
XUMHUYECKOT'O JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MomsipHas Macca. B3anMOCBs3b KOJIMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BetlecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COEIMHEHUH.

Puznueckue M XMMHUYECKHE SBJICHHUSA. XUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHMS
Macchl BeIIECTB. XHWMHUYecKHe ypaBHeHHs. Kiaccupuranmms XUMHUECKUX peakiuii (COeIMHEHUS,
pa3NoKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCY0M, nMpaBuiamMu paboTsl B Jabopatopuu U npuémamu oOpalieHus ¢
na0opaTOpHBIM 000PYJOBaHUEM, U3YyYCHHE M ONMUCAaHHE (PU3MUECKUX CBOMCTB 0OPa3IOB HEOPTaHUYECKUX
BEIIECTB, HaOmoJeHHe (U3NYEeCKUX (ITUIaBJICHHE BOCKA, TasHUE JIbAa, PAacTHpaHHE caxapa B CTYIIKE,
KUIIEHHEe W KOHJICHCALMs BOJbI) M XHUMHUYECKHUX (TOPEHHE CBEYM, MPOKATMBAHHE MEIHON IPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHCIOTOM) SIBJICHWI, HaONIOJIeHWEe W OMNHCAHHWE TMPU3HAKOB MPOTEKAHUS
XUMHUECKUX peakuui (pas3ioKeHHe caxapa, B3aUMOAECHCTBHE CEPHOM KHUCIOTHI C XJIOpHAOM Oapus,
pasznokenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMo/ieiicTBIE Kese3a ¢ pactBopoM comu meau (11),
U3Y4YeHHE CIOCOOOB pa3[elieHHus CMecel: C TOMOIIbI0 MarHuTa, (QUIBTPOBAHHE, BBIIAPUBAHUE,
TUCTHIUISIIMS, XpoMarorpadusi, MpPOBEACHHE OYHMCTKH TIOBAPEHHOW COJIM, HAONIOJICHWE W OMNHCaHUue
pe3yibTaTOB IPOBEACHUS OIIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

Ba:kHeiinmue npeacTaBuTe I HEOPraHU4eCKMX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopoa — snemeHT u mpocrtoe BewiecTtBo. Haxoxnenue
KHCIIOpO/ia B MpHpoje, pU3nveckre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kucnoposa. CrnocoObl OTyYeHUs! KUCI0pO/ia B JIaOOpaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoia
B nipupoze. O30H — ajutoTponHas MOAU(UKALUS KUCIOpOa.

TemnoBoii 3 pekT XuMUIECKOl peakuu, TEPMOXUMUYECKHE YPAaBHEHUS, YK30- U DHIOTEPMUUYECKUE
peakuuu. TormBo: yrois U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHUE MApHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. Haxoxnaenue Bomopona B mpupone, (uznyeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI noydeHus. KuciaoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®usunyeckue cBoicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HackilieHHbIE 1 HEHACHIILIEHHBIE
pacTtBopsl. PacTBopuMoOcCTh BemiecTB B Boje. MaccoBasi 10J1s BEIIECTBA B pacTBOpPE. XMMUYECKUE CBOMCTBA
Boabl. OcHoBaHusA. Posb pacTBOpOB B NpUPOAE W B JKU3HM uelnoBeKka. KpyroBopoT BoIbl B IpHUpOJE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OYHMCTKA MPUPOIHBIX BOJ.

Knaccudpukanus  Heopranmyeckux  coenuHeHUH.  OKCHUIBL. Knaccudukanus  oKcuOB:
cosieoOpa3yromie (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyrome. HoMeHkIaTypa OKCHIIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loiyueHne okcuaos.

OcnoBanus. Kimaccudukanusi ocHOBaHMIA: MIETOYM W HEPACTBOPUMMEBIE OCHOBaHMSA. HomeHkiaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUH.

Kucnotel. Knaccuduxarms kucnot. Homenknatypa kucnot. Ousnueckue U XMMHUYECKHUE CBOMCTBA
kucnot. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonmyyenue Kucior.

Comu. Homenkiarypa coseil. duzndeckue u XuMHUYeCKHe CBOMCTBa cotied. [lonmydyenue comnen.

['eneTndeckas CBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpENeICHUe COJepKaHUs KHUCIOpPOAa B BO3AyXe, IIOJyueHHe, COOUpaHue,
pacrno3HaBaHHe U U3Y4YE€HHE CBOMCTB KHCIOPOJa, HaOII0IeHNE B3aUMOACHCTBUS BELIECTB C KHCIOPOAOM U
yCIIOBUSI BO3HHMKHOBEHHS W TpPEKpalleHHs ropeHus (mokapa), O3HaKOMJIEHHE C 00pas3llaMH OKCHUIOB H
OIMCaHUE UX CBOMCTB, MONy4YeHHE, COOMPAHUE, PACIIO3HABaHUE M M3yYeHUE CBOMCTB BOAOpoAa (rOpeHHeE),



B3auMojeiicTBue Bomoponaa ¢ okcuaoM wmeau (Il) (BO3MOXXKHO HCIONB30BaHHME BHICOMATEPUATIOB),
HabmoieHrne o0pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCleIoOBaHHE OCOOEHHOCTEN PacTBOPEHHUS BEIIECTB
C pa3IM4HOM PaCTBOPUMOCTBIO, NPUTOTOBIEHUE PpACTBOPOB C OINPEIEIEHHOW MacCOBOM  J0JIeH
pPacTBOPEHHOTO BEILIECTBAa, B3aMMOJICUCTBUE BOJIbI C METa/UIaMU (HAaTpUEeM U KajiblueM) (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHUATIOB), HCCIEIOBaHUE OO0pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAONIOICHUE HM3MEHEHMsI OKPAaCKU HMHIUKATOPOB B pAcTBOpax KHUCIOT W WIENIoYed, M3ydeHHue
B3aumozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJIaMH, PEaKIUil
HEUTpaau3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHUE OJIHOTO MeETaula JpPYruM u3
pacTBOpa COJM, PEIICHHE 3KCIEPUMEHTANbHBIX 3a1ad N0 Teme «BaxHelnme Kiacchl HEOPraHW4eCKHX
COCTUHEHUN .

[epuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumuveckux 3j1eMeHToB JI. U. MenaeiieeBa.
CtpoeHue aToMmoB. XuUMu4eckas cB3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[lepBple MONBITKH KJIacCU(PHUKAIMM XUMHUYECKUX dlieMeHTOB. [loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIIEJIOYHbIE U MIETOYHO3EMENbHbIE METaJIbl, TAIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE
00pa3yroT aM(pOTEPHBIC OKCHIIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuueckux sseMeHToB J[. WM. Menneneesa.
Kopotkonepuoanast u nuaHonepuoanas ¢popmsl [lepuonndeckoii cucteMbl XuMU4eCcKuX 31eMeHToB Jl. U.
MenpeneeBa. [lepuonbl u rpynmnbsl. @U3HUECKUN CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB NIEPUOJIA U TPYIIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX s7ep. M3oTomnbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI04YEK
aTOMOB MepBbIX 20 XuMuueckux sneMeHToB llepuoandeckoii cuctemsl /1. 1. MenneneeBa. XapakTepucTuka
XMMHMUYECKOI0 3JIEMEHTA 110 €r0 MoJjoxeHuto B [lepuonuueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METANIMYECKUX W
HEMETAJJIMYECKUX CBOMCTB 10 TPYIaM U MEpUOIaM.

3nauenune llepuogmueckoro 3akoHa u Ilepuogmyeckoil CHCTEMbI XUMUYECKHUX HJIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . Mennenees — yd€HBIN U Ipak1aHNH.

Xumunyeckass cBs3b. KoBajieHTHas (MosispHasi M HEMOJISIpHAasl) CBSA3b. JIEKTPOOTPULIATEIBHOCTD
XUMHUYECKUX AJIEMEHTOB. VlOHHas CBSI3b.

Crenenb okucineHus. OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. IIpoueccsl oxucineHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4YeHHe o0pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE TUAPOKCHIA IUHKA C
pacTBOpaMH KHUCJIOT M UIEJNOYEH, MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklMii (rOpeHre, peakuu pa3aoKeHUsl, COEAUHEHUS ).

Meostcnpeomemnwie ceasu

Peanmusanuss MeXIpeaMETHBIX CBS3€M NPH M3YYEHMM XMMHHM B 8 KJacce€ OCYIIECTBISIETCA 4epes
UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHATUHU, SIBISIFOIIMXCS CHUCTEMHBIMH
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIN (hakT, rUnoTe3a, TEOpUs, 3aKOH, aHaJIU3, CUHTE3,
KJaccupuKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHHE.

®dusnka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PAaAUOAKTUBHOCTD,
MOJIEKYJa, DSJIEKTPUYECKH 3apsiji, BEIIEeCTBO, Tello, O0BEM, arperarHoe COCTOSHHME BeIeCTBa, ras,
(bu3nyecKkre BeIMYMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOMIAEMBbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYecKas peakus



[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux syemeHToB J[. M. Menpaeneesa.
CrpoeHue aTomMoB. 3aKOHOMEPHOCTHM B H3MEHEHHWH CBOWCTB XHMMHMYECKHX DSJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KAJIMs, KaJbIUs U UX COSAMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM 3JIeMeHTOB B [lepuoauyeckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XMMHUYECKOM CBA3U. THUIBI KPUCTALIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWMYECKHX BEIIEeCTB. XHWMHUYECKHE CBONCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHUN, TeHETHUECKasi CBA3b HEOPTraHWYECKUX
BEILIECTB.

Knaccudpukanus XUMHUECKUX peakUMid MO pa3jIMYHbIM MpU3HaKaMm ([0 YHUCIY U COCTaBy
YYacTBYIONIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3((}EeKTy, M0 H3MEHEHUIO CTCICHEW OKHUCICHHS
XUMUAYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO KaTaiau3aropa). DK30- U SHAOTEPMHYECKUE
peakLuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTH xumudeckor peakiuu. [lonstue 06 oOpaTUMbBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTEPOTreHHbIX peakuusx. [lonstue o karamuze. [lonstue o
XUMUYECKOM paBHOBeCHHU. DakKTOpbl, BIMUSIONIME HA CKOPOCTh XHUMHYECKON pEaKIUu M IOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OamaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHON peakuuu. CoCTaBiICHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMN C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 37EKTPOIUTUUECKONW IUCCOLUALMU. DJIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JuccolManuy BEIIECTB C Pa3ju4YHbIMM BHJIAMH XUMHUYECKOH cBsi3U. CTENeHb OUCCOLMAIMU.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMmeHa. VYcnoBHs NpPOTEKaHUs peakUud HOHHOrO OOMEHa, IIOJHBIE W
COKpalll€éHHbIE HOHHBIE YpaBHEHHUs peakiuil. CBONMCTBA KUCIOT, OCHOBAaHUI U COJIEH B CBETE MPEICTABICHUI
00 2NeKTPONUTHYECKO Auccorranyu. KauecTBeHHbIE peakiiny Ha MOHBI. [IoHATHE 0 THUAPOIHU3E COMEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTATHYECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB U
HeMeTalsIoB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHsi), UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOH  peakluuMu OT  BO3JCHCTBUS  pPa3sNUYHbIX  (DAKTOpPOB,  HCCIEIOBaHUE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIEcCca JUCCOLUALMU KUCIIOT, 1eN04Ye U coliell (BO3MOXKHO
WCIIOIb30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHUE OMBITOB, WLIIOCTPUPYIOMIMX TMPU3HAKA TPOTEKAHHS
peakiuii WOHHOTO oOOMeHa (oOpa3oBaHHME Ocajaka, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB,
WJUTIOCTPUPYIOLIUX ~ TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil  (TOpeHHe, peakiuu
pasNioKeHUs, COSAMHEHUS ), PACTIO3HABAHUE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO0 KAYECTBEHHBIX PEaKITUi
Ha WOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 33]1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmass xapakTepucThka raiaoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBbIE CTEICHH
okucnenusi. CtpoeHne u GU3NIECKHNE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA
nmpuMepe xJopa (B3aUMOJEICTBHE C MeTalllaMH, HeMeTajulaMH, LiesiodaMu). Xioposogopon. ComnsHas
KHCJIOTA, XUMHYECKHME CBOWCTBA, MOJydyeHUE, INpuMeHeHue. JleiicTBue XJjiopa M XJIOpPOBOJOpoAa Ha
OpraHu3M uejoBeka. BaxkHeilne XJ10puasl U UX HAXO0XKACHUE B IPUPOJIE.

O6mas xapaktepuctuka 371eMeHTOB VIA-Tpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbBIC
creneHn okucieHus. CTpoeHne U (PU3MYECKHE CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
ATIOTpOnHBIE MOAM(PHUKAIIUN KUCIOPOJa U Cepbl. XUMHUYECKHe cBOWCTBa cepbl. CepoBOIOPO/, CTPOCHUE,
¢busnueckue U XuMHYeckne cBorcTBa. OKCHUIBI Cephbl KaK IMPEACTABUTENHM KUCIOTHBIX OKCUAOB. CepHas
KHCIOTa, (U3NYECKWe M XHUMHUYecKue cBoicTBa (00IMe Kak MpEeACTaBUTENsl Kiacca KHUCIOT H
cnenuduueckre). XuMUUECKHE peaklinu, JeKalllie B OCHOBE MPOMBILIUIEHHOTO CIIOcO0a MOIy4YeHHs CEpHOM
KUCIOTHI. [Ipumenenue cepHoit kuciaoTel. Colli CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIus Ha CyIb(aT-noH.



Haxoxnenue ceppl U €€ COEOUHEHHH B MOpHUPOJE. XHUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOUIEH Cpelbl
COCIMHCHHUSAMHU cepbl (KUCIOTHBIC JIOXKAHW, 3arpsA3HEHHE BO3JyXa W BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHU OKHUCJICHMs. A30T, pacHpocTpaHeHHWe B mpupone, (¢GU3NYECKMe U XHUMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AmMmuak, ero (HU3MYECKHEe U XUMHUYECKHE CBOMCTBA, MOJIyY€HUE H
npuMeHerne. Conu aMMOHHMA, WX (U3MYECKHE M XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peaknys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOoJy4YeHHue, (PU3UYEeCKHe M XUMHUUYECKHUE CBOMCTBA
(obmue kak MpencTaBUTENs Kiacca KUCIOT U creuuduueckue). lcmonb3oBaHue HUTPATOB U COJed
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yH0oOpeHuidl. XuMHYECKOe 3arpsi3HEHHE OKpYXKAlollel cpeabl
COCIMHEHUSMHU a30Ta (KHUCIOTHBIC JIOXKIHW, 3arps3HCHHE BO3JayXa, NOYBBI W BoJMoEMOB). Docdop,
aiotpornHbie Mogudukanuu (ocdopa, dusmueckue u xummueckue cBoiictBa. Oxcuna docdopa (V) u
dochopHas kucnora, (uU3MUECKHEe U XUMHUYECKHE CBOWCTBa, monydeHue. McmompzoBanue ¢ocdaToB B
KaueCcTBE MHUHEPAIbHBIX YI100pEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENEHU OKUCIICHUS. YTJIEpOJ, aJJIOTPONHbIE MOAU(PUKALIMY, PACIPOCTPaHEHUE B MPUPOJE, (pusnueckue u
XuMHUeckue cBoiictBa. AncopOuusi. KpyroBopot yrieponaa B npupoze. OKcubl yriepona, ux Gpuandeckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KUBBIC OPTaHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE
npoOyieMbl, cBsi3aHHBIE ¢ OkcuaoM yriepoaa (IV), rumoresa moOaTbHOTO TOTEIUICHHUS KIIMMATa,
MApHUKOBBIN 2PPeKT. YToIbHAS KUCIOTA U €€ CONU, NX (PU3NIECKUE U XUMHYECKHE CBOMCTBA, MOIYYCHUE U
npuMmenenue. KaduectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnonp30BaHue kKapOOHATOB B OBITY, MEJIULIMHE,
MIPOMBIIIIJICHHOCTH U CEJIHCKOM XO35HCTBE.

[lepBoHayasbHbIE IOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEMHEHUSX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, ITaHOJ, TIUIEpUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKHN YIiIeBOI0pOaA0B (Yrodib,
INPUPOJHBIN Ta3, He(Th), IPOAYKTH UX HepepaboTku (OeH3HMH), UX POJIb B OBITY W MPOMBIIUIEHHOCTH.
IToHATHE O OMOJOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, OesKax, yrieBoAax — U UX POJIM B KU3HU YEIOBEKa.
MatepuranbHOE €AMHCTBO OPIaHUYECKUX U HEOPTaHUUECKUX COEAMHEHUH.

Kpemuuii, ero ¢usmueckne M XMMHUYECKHE CBOMCTBA, NojydyeHUEe M mnpumeHeHue. CoeauHeHus
KpeMHHUA B nipupoze. O6mue npezacrasieHus o6 okcuae kpeMuus (1V) u kpemuueBoit kucnore. CUITUKaTHI,
UX MCIIOJIb30BaHUE B OBITY, B NPOMBIIIJIEHHOCTH. BaxkHelIne CTpOUTEIbHbIE MaTepHalibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobieMbl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB
B TTOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJSTHOW KHUCIOTBI, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOIEHUE TPU3HAKOB X MPOTEKAHUS, OIBITHI, OTPaXKaroIIHe
¢uznyeckne M XHMMHYECKHE CBOMCTBA TaJOI€HOB M HUX COEIUMHEHUHl (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0oOpa3lamMH XJOPUIOB (raJOreHH]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ COEIMHEHUSMH (BO3MOXXHO HCIOJb30BAHHWE BHJEOMATEpHANOB), HAOIIOJEHUE Ipoliecca
oOyriauBaHUs caxapa MOJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4YE€HHE XUMHUYECKHX
CBOMCTB pa30aBlIE€HHOW CEpHOW KHUCIOTHI, IPOBEIECHHWE KAueCTBEHHOW peakluu Ha CylbpaT-UOH H
HaOJIoIeHNe MpU3HaKa e€ MPOTEeKaHUs, O3HaKOMIIEHHE ¢ (M3UUYECKUMHU CBOMCTBaMHU a30Ta, pocdopa u ux
COeIMHEHUI (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUANIOB), 0Opa3maMu a30THBIX MU (POCHOPHBIX
ynoOpeHuii, mnoilyueHHue, coOUpaHHe, paclo3HaBaHWE U H3y4EHHE CBOMCTB aMMHaka, HpPOBEACHHE
KAueCTBEHHBIX pEakIui Ha HOH aMMOHUsA M ¢ochaT-MOH M U3yUYEeHHE TPU3HAKOB HUX MPOTEKaHUS,
B3alMOJICIICTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeEAb0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENel KpPUCTAUIMYECKUX PpemETOK anmasza, rpadura, ¢ysepena,
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIUU pPaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM
MIPOTUBOTa3a, MOJy4eHHe, COOMpaHre, paclo3HaBaHUE U U3Y4YE€HHE CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KAueCTBEHHBIX peakuuid Ha KapOOHAT W CHJIMKAT-MOHBI W U3yYEHUE TMPU3HAKOB HX TMPOTEKaHUS,



O3HAKOMJICHHE C MPOAYKIMEN CHUIMKATHONW MPOMBIIIIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/Jad I0
TeMe «BakHelIe HeMeTauIbl U UX COCTUHEHUSD.

MeTtaJuibl ¥ UX COeIMHEHUS

OOmasi XapakTepUCTUKa XMUMHYECKHX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHWUU WX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux sjaemeHToB [[. M. MengeneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. Meramuindeckasi CBsI3b U METAJUIMYECKash KPUCTAJUIMYECKas: PEIIETKA. DIEKTPOXUMHYECKUH Psijl
HanpspDKeHU MetayuioB. Pusnyeckue M XUMHUYECKHEe CBoiicTBa MeraiioB. OOmme crocoObl MOIydeHUs
MeTauioB. [ToHATHE O KOPPO3MH METAJIIOB, OCHOBHBIE CLIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTajb,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[[lenounbie MmeTamibl: nojioxkeHue B llepuomuueckoil cucrtemMe XuUMHYEeCKUX diementoB [ .
MenneneeBa, CTpOGHHE MX aTOMOB, HaxokJeHue B mpupoze. dDusnueckue U XUMHYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIbI U THAPOKCUJIBI HATPUA U Kanus. [IpuMeHeHune 1meJ0uHbIX METauioB U
UX COEOUHEHUMN.

[IlenoyHo3eMeNbHbBIE METAUIBl MAarHuid M Kanbluil: nosnoxeHue B Ilepuognueckod cucreme
xuMuueckux 3nemeHToB . . MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJIECHHE B npupoae. dusznyeckue u
XUMHUYECKHAE CBOMCTBA MarHusi W Kaiblus. BakHeimme coennHeHHsT Kablus (OKCUI, THAPOKCHUII, COJH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoil cucreme xumuueckux 3nemeHtoB J[. M. Menneneesa,
CTpPOEHHUE aToMa, HaXOXeHue B npupojie. Gusndeckue u XMMUYECKHUE CBOMCTBA alfOMUHUSA. AMGBOTEpHbIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: nmonoxenune B Ilepmonuueckorn cucreme xumuueckux snemeHtoB JI. M. Menpeneena,
CTPOEHHUE aToMa, HaxoxaeHue B mnpuponae. dusnmyueckue M XUMUYECKHE CBOMCTBa kene3a. OKCUIpI,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C O0pa3llaMH METaNIOB M CIUIAaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3YYCHHE
pE3yNbTaTOB KOPPO3UM METAIOB  (BO3MOXHO HCIIOJIb30BAaHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KaJbIUs M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHATIOB),
HCCTIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIIECCa TOPEHUS JKelie3a B KUCIOpo e (BO3MOKHO MCTIOIB30BaHUE
BUJICOMATEPHANIOB), TMPU3HAKOB TMPOTEKaHHs KAYeCTBEHHBIX peaklIUid Ha HWOHBI: MarHus, KaJlbIIHs,
amomuHus, 1uHKa, skene3a (1) m xemeza (Il), memm (ll), HaOmromeHue M omucaHUE TPOIECCOB
OKpalllMBaHUs TUIAMEHH MOHAMU HATPHsI, KAJIUS U KaJbIUs (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPUATIOB),
ucciaenoBaHue aM(OTEpHBIX CBOWCTB THUIAPOKCHAA ATIOMUHMS W THUIPOKCHUAA IIMHKA, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4 10 Teme «BaxkHeie MeTalibl U UX COCIUHEHUSI.

XuMHus M OKpYyKaUIas cpeaa

BemectBa 1 MaTepuasibl B MOBCETHEBHOM JKM3HU YEJIOBEKA. be30macHOe MCIOIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpu XUMUYIECKHUX 0JKOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeabl (MpeaenbHas T0nycTUMas KOHIIEHTPALMs BEIleCTB,
nanee — [1J1K). Poib XuMuu B pelieHHH SKOJIOTHYECKUX TPoOIeM.

Xumuueckuii IKCnepuUMeHm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIC MaTEPHAIBI).

Mescnpeomemnuie ceasu

Peanuzamusi MeXINpeaMETHBIX CBSI3€M MpH M3YYEHHM XMMHU B 9 Kiacce OCYIIECTBISIETCS uepe3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TMOHATUH, SIBISIIOIIUXCS CHUCTEMHBIMU
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3,
KIacCupUKalus, NEPUOAUYHOCTh, HAOIIOIEHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, H3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTEpUaJIbL.

®usnka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TONbI, PAaAUOAKTUBHOCTB,
MOJIEKYJIa, JEKTPUUECKUM 3apsij, MPOBOIHUKH, MTOTYIPOBOAHUKH, JUIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO,



Teno0, 00BbEM, arperaTHOe COCTOSIHHE BEIISCTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAITMICCKas periéTka,
CIUTaBbl, (PM3UYECKHE BEJIMYMHBI, CAWHHIBI M3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3IBI,
Comnne.

buonorus:  ¢dorocuHTe3, nabIxaHue, Owocdepa, IKOCHCTEMa, MUHEpaIbHBIE  yIOOpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIIbHBIC BEICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC MTOPOIBI, MOJIE3HBIC HCKOITaeMbIe, TOILIHUBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PEe3yNbTaThl OCBOCHHUS IPOrpaMMbl OCHOBHOT'O 0O0ILEro oO0pa3oBaHMs JIOCTUTAIOTCS B
xoZe OOy4eHHs XHUMHUU B €IUMHCTBE Yy4eOHOW M BOCIUTATEIbHOM JESATEIBbHOCTH B COOTBETCTBHU C
TPaJLIMOHHBIMU POCCUNUCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHSITHIMU
B 00IIeCcTBE MpaBUIaMU U HOPMaMH MOBEIEHUS M CIIOCOOCTBYIOT MPOLIECCAaM CaMOIIO3HAHHMSI, CAMOPAa3BUTHS
U COLIMANTU3aI[MH 00yUarOIIUXCsl.

JIMYHOCTHBIE pe3yJabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATbCS CUCTEMOM
ITO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIMA U PACUIMPEHHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSIL:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M Hay4YHOMY HACJIENHIO,
MMOHMMAaHUs 3HAUEHUS XUMHUYECKOM HAayKd B JKU3HM COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAAEThH
JIOCTOBEpHOUN HMH(POpPMAIIHE O TIEPETOBbIX JOCTIKEHUSIX U OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XWMMHH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpOicTBE MHpa U 0OIIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MIPEJICTABICHHUS] O COLMAJIBHBIX HOPMAax M MpPaBHUJIaX MEXKIMYHOCTHBIX OTHOUIEHWH B KOJIJIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HOH, y4eOHOUCCIIEI0BATEIbCKOM, TBOPUECKON U
IpYTUX BUJAX JESATENIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOW COBMECTHOW JESATENIbHOCTH MPU BBITOJHEHUHU
y4eOHBIX, TO3HABAaTENbHBIX 3a/1a4, BBIMNOJHEHHMM XHUMHMUYECKHX HKCIEPUMEHTOB, CO3/JaHUU Y4eOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B MpOLEcCce ATON yueOHOH /e TeNbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE IOBEACHHE M TOCTYNKH CBOMX TOBApUIIEH C MO3ULUU HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUECKHUE IIPEACTABJICHUS O BEIIECTBE U XHMHMUYECKOW pPEAKLUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIFOLIME OCHOBY JUIsl TOHMMAaHHUS CYIIHOCTH HAy4YHOU
KapTUHBl MHpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS MPHUPOJBI, B3aMMOCBSA3SIX
4eJI0BEKA C MPUPOJHON CPENloil, O poJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEI;

MO3HaBaTEeIbHbIE MOTUBBI, HANPABJICHHBIE HA IMOJIyY€HHE HOBBIX 3HAHUM MO XMMHUHU, HEOOXOJMMBbIE
Ui 0ObsCHEHUS HaONIOAAeMbIX IMPOLECCOB U  SBJICHHUM, MO3HaBaTeNbHOM, WHGOPMAIMOHHONW H
YUTATEIbCKON KYyJIbTYphl, B TOM YHCJE HaBBIKOB CAMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMH TEKCTaMHU,
CIIPAaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYyYeHHI0 M T[O03HaHMIO, JI0003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHOW M HCCIEHNOBATEIbCKOM  JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJIEHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHILIEM;

4) popMupoOBaHHSA KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 30pPOBbIO, YCTaHOBKH Ha
3JI0pOBbIIl 00pa3 >KM3HU, OCO3HAHUE IOCIEACTBUN M HENPUATHE BPEIHBIX NPUBBIYEK (YNOTPEOICHUS



QJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIMMOCTH COOJIOICHUS TPaBHJI O€30MAaCHOCTH NP OOpAIIEeHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOM KU3HU,

5) Tpy10BOT0 BOCTIMTAHUS:

HMHTEPEC K MPAKTHICCKOMY M3YyUEHHUIO MPOPECCHl M TpyAa Pa3IudHOTO POJia, YBAXKECHHUE K TPYAY U
pesyibTaTaM TPYIOBOM JESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUHU II0
XUMHUH, OCO3HAHHBIH BBIOOP HWHIWBHAYAIHHOM TPACKTOPHUU TMPOJAODKCHHS O0Opa3oBaHUs € YYETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCICITHOM
npoecCHOHATLHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B
po¢eCCUOHAIBHON CpeJIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMUS:

9KOJIOTHYECKH 1eIecCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emile, OCHOBE e
CYIIECTBOBAHHS, IMOHMUMAaHHE IIEHHOCTH 3JI0POBOr0 M Oe30omacHOro obpa3a KH3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U MICUXHUECKOMY 3/10POBbIO, OCO3HAHHUE IICHHOCTH COOJIIOICHUS
MpaBHJI 0€30MACHOTO OBEIEHUs TPU PaboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOLIUX 310POBbIO
¥ KM3HHU JIFOJICH;

CIIOCOOHOCTH TIPUMCHSATH 3HAHWS, IOJTy9YaeMble TPH HM3YUYCHUW XWMHH, JUISI PEHICHUS 3ajad,
CBSI3aHHBIX C OKpY’KaIoLIeH NPUPOAHOW Cpedod, ISl TOBBIMICHUS YPOBHS SKOJOTMYECKON KYJIbTYpHI,
OCO3HaHUs TNI00aJbHOrO XapaKkTepa SKOJIOTHUECKUX MPpoOIeM U MyTel MX pelleHHs MOCPEICTBOM METOI0B
XUMHH, OKOJOTHYECKOTO  MBINUICHHUS, YMCHHS  pPYKOBOJCTBOBAThCS MM B  IIO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe mMetanpeaMeTHBIX pPe3yIbTaTOB BBIACISIOT 3HAYUMBIE AJIs1 (OPMUPOBAHUS MUPOBO33PEHHUS
oOllieHay4Hble TOHATHS (3aKOH, TEOpHUs, MPUHIIMI, THMOTe3a, (aKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
JPYToe€.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX M IMO3BOJISIOT HA OCHOBE
3HAHUW U3 ATHX TpeaAMeToB (GOpMHUpPOBATH MPEACTABIECHUE O IEJIOCTHOW HAyYHOW KapTUHE MHpa, U
yHHUBEpCaIbHbIE Yy4eOHbIE NEeHCTBUS (MO3HABAaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYIATHUBHBIE), KOTOPHIE
o0ecrieunBalOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOM NEeSTENbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHHS UCITOJIB30BATh MPUEMBI JIOTHYECKOTO MBINIJICHHS TP OCBOCHHUU 3HAHWH: PACKPBIBATH CMBICI
XUMHUYECKHUX TIOHATHUH (BBIACIATh MX XapaKTEepPHBIC TMPU3HAKH, YCTAHABIMBATH B3aHMOCBS3b C JAPYTHMHU
MOHSITHSIMH ), UCTIONIb30BaTh TOHATHUS UL OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SBIEHUH, BRIOUPATh OCHOBAHUS
U KpPUTEpUU ISl KIAcCU(PUKANMKA XUMHUYECKUX BEUIECTB W XHMHUYECKHX pEaKIHid, YCTaHaBIMBAThH
MPUINHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH W3y4YEHHUs, CTPOUTH JIOTHYECKHE PaCCyKICHUS
(MHIYKTUBHBIC, JICTYKTUBHBIC, TI0 aHAJIOTHH ), JeJIaTh BBIBOJBI U 3aKITIOUCHHS;

yMEHHE TPUMEHSATh B TMpoIecce IO3HAaHWS TMOHATHS (MPEAMETHBIE U  MeTallpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, HCIIOIh3YEMbIE B XUMHHU, MPE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIC B
XUMUU MOJICJIbHBIC TPEACTABICHUS — XHUMHYECKHUW 3HAK (CHMBOJ JJIEMEHTA), XUMHUYecKas Qopmyna u
ypaBHEHHWE XHMHYECKOW pEakIuu — TPU PEIICHHH Yy4eOHO-TIO3HABAaTEIbHBIX 3a/lad, C Yy4ETOM 3THUX
MOJIETIbHBIX MPEACTABICHUI BHISBIISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX 0ObEKTOB
— XUMHUYECKHX BEIIECTB M XHMHUYECKUX PEaKIUil, BBISBIATH OONIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJICJICTBCHHBIC CBSI3U U TPOTUBOPEUHS B U3yUaEMBIX MPOIIECCaX U SBICHHIX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .

YMEHHE HKCIIOIh30BaTh IOCTABICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA TO3HAHUS, a TaKXKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHrne OombiTa 1O IJIAHWPOBAHWIO, OpPraHU3AMM H  TPOBEACHUIO  YUYCHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJA0M MPOIECCca, CAMOCTOSITEIbHO MPOTHO3UPOBATh €T0 PE3YNIbTaT,



(bopMynHMpoBaTh 0000ILIEHNS ¥ BBIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUSA, COCTABIIATh
OTUYéT O MPOCIIAHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATh MHPOPMALUIO PA3IMYHBIX BUIOB U (popm
IPEJCTABICHUS, IOJyYaeMyl W3 pa3HbIX HCTOYHUKOB (Hay4HO-NONYJISIpHAs JIMTEpaTypa XHMHUYECKOTO
COJIepKaHus, CIpPaBOUYHBbIE MOCOOMs, pecypchl VIHTepHeTa), KpUTUYECKH OLIEHHWBATh IMPOTHBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPHUMEHATh pa3IUYHbIE METOABl M 3alpochl NpU TOUCKEe M oTOope wuHpOpManuu u
COOTBETCTBYIOLIMX [JaHHbBIX, HEOOXOIMMBIX /ISl BBIIOJHEHHUS YYEOHBIX M I103HABaTEIbHBIX 3a/ad
ONpENeIEHHOIO  TUIA, MNpUHOOpeTeHHe omblTa B 00JaCTH  UCHOJb30BAHUA  HMH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOIb30BAaHUS PA3INYHBIX ITOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHMANbHYIO (QOpPMY TpEACTaBICHUS HHPOPMALUU H
WITIOCTPUPOBATh pelllaeMble 3a7a4l HECTOXKHBIMU CXEeMaMH, JUarpaMMaMHu, JpyrumMu GopmMaMu rpaduku U
UX KOMOMHAIMSIMU;

YMEHHME UCNOJIb30BaTh U aHAJIM3UPOBATH B IPOLECCE YYEOHON M HUCCIEN0BATEIbCKON JI€ATEIbHOCTH
MHGOPMALIMIO O BIHMSHUM TPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA W TpAHCIOpTa HA COCTOSHHE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 33/1aBaTh BOIPOCH! (B XOA€ AMAIOra M (WJIN) TUCKYCCHH) TI0 CYIIECTBY O0CYXIaeMOW TEMBI,
(bopMyIHpPOBATH CBOM MPETIOKEHHUSI OTHOCHTEIBHO BBITIOIHEHUS MPEITIOKESHHOH 3a/1a9u;

YMEHHUS NPEACTaBIATh IOJIyYE€HHBIE pEe3yJIbTaThl I103HABATEIbHON JEATEIIBHOCTH B YCTHBIX H
IUCbMEHHBIX TEKCTaX; JelaTh IMPE3EHTALUI0 pPEe3yJbTaTOB BBIIOJHEHUS XMMHUYECKOIO SKCIEpPUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHHMSI Y4eOHOro COTpPYJHMYECTBA CO CBEPCTHHUKAaMH B COBMECTHOM I103HaBaTEIbHOW U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH TPU PELICHUHM BO3HUKAIONIMX Npo0jeM Ha OCHOBE yuéTa oO0IuX
MHTEPECOB U COTIaCOBaHMs MO3ULMIA (00CYXIeHHS, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALHS
COBMECTHBIX JICHCTBHM, onpeieieHne KPUTEPUEB MO OIIEHKE Ka4eCTBA BBHIIIOJHEHHOW paboThI U IpyTHe).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITEJIBHO  ONpPENEATh LEIU  JIEATENBHOCTH, IUIAHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBaTh CBOIO JEATENbHOCTh, BBIOMpaTh Hamboiee
s dexTuBHBIE CIOCOOBI pPElIeHHs] y4eOHBIX M TO3HABATEIBHBIX 33Ja4, CAMOCTOSITEIFHO COCTaBIATh MM
KOPPEKTUPOBATh MPEJIOKEHHBI AJTOPUTM JACWCTBUN IPHU BBITOJHEHUH 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HAHHMH 00 M3ydaeMbIX 00BEKTaX — BELIECTBAX U PEaKIMsIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3ysipTaTa 3asBICHHOM LIE€JM, YMEHHE HCIOJIb30BAaTh M aHAJIU3UPOBATh KOHTEKCTHI, NPEAJIaracMbIE B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pe3yJbTaToOB IO OCBOEHHIO O0S3aTEIBHOIO COJEpIKAHUS, YCTAHOBJIEHHOTO
JTaHHOM (enepanbHON pabodel MporpaMMoM, BBIAENSAIOT: OCBOEHHBbIE OOYYaroIIMMUCS HaydHble 3HAHUS,
YMEHHS ¥ CHOCOObI JeHCcTBHi, ciennduueckue Ui NpeaMEeTHON 00JacTu «XUMUSA», BUABI ACSTEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUsS, €ro HHTEpHpeTanuu, NpeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IHMYHbIX
y4EOHBIX ¥ HOBBIX CUTYaIUSX.

K koHiy oOydyenus B 8 Kiacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMN:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUN IEMEHT, IIPOCTOE

BEIIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOHOPOIHAS ), BAICHTHOCTh, OTHOCUTEIIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi 10J1s
XMUMHYECKOT0 3JIEMEHTa B COCTMHEHUU, MOJISIPHBIN 00bEM, OKCHJI, KUCJIOTA, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHUILATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKask Peaklus, KIacCU(PUKAIHS PeaKIUid:
PEAKIMK COEMHEHUS, PEAKIIMU PA3JI0KEHHs], PEaKLIUU 3aMEILECHHs, PeaKLIuu 0OMEHa, 9K30- U



SHIOTEPMUUYECKHE PEAKIINH, TETUIOBOH 2P (EKT peakIuu, iApo aToMa, FJIEKTPOHHBIN CII0H aToMa,
aTOMHasi OpOHUTallb, pauyC aTOMa, XUMUYECKas CBA3b, MOJISIPHAS M HETIOJISIpHAs. KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi J10J1s1 BelecTBa (IIPOLIEHTHAs] KOHIIEHTPALIMs) B
pacTBope;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHSATUN U IPUMEHSATH 3TU MOHSATHU S IPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHS (POPMYJI BEIIECTB U yPaBHEHUH XUMUYECKUX
peaKIuii;
ONPEIEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb OKUCICHUS
AJIEMEHTOB B OMHApHBIX COCAMHEHUSX, IPUHAJICKHOCTh BEIIECTB K ONPEICIEHHOMY KIIAcCy
COeMHEHMI 110 popMysiaM, BUJI XMMHUUECKOH CBSI3U (KOBAJICHTHAS M HIOHHAS) B HEOPraHMYECKHUX
COCJIMHECHUSIX;
packpbiBaTh cMbica [lepuoanueckoro 3akona /. 1. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MoJIokeHus B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHMS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
YU€HHsI, 3aKOHa ABOTraipo;
OIHCHIBATh U XapaKTepu30BaTh Tabanunyto ¢popmy [lepuonnyeckoii CUCTEMBI XUMHUECKUX DJIEMEHTOB:
pasnuyaTh NOHATUS «TJaBHas nmoArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynma)y», Mansie u
00JIbIIIME TIEPUOBI, COOTHOCUTH 0003HAUCHUS, KOTOPbIe MMEIOTCs B Tadymie «llepuonndeckas cucrema
XuMu4eckux 3eMeHToB [l. 1. MennaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0lIee YUCIO IEKTPOHOB U pacHpeieieHUe uX 1o
ANEKTPOHHBIM CIIOSIM);
KJIacCU(PUIIUPOBATH XUMUYECKUE DTIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE peakiuu (1o
YHCIy U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 10 TETIOBOMY 3P DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) O0IINE XMMHUECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/Iasl ONMCAHNUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii;
MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'0 COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUIA B PA3JIMYHBIX YCIOBHSIX;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAcCChI BEIIECTB, MACCOBYIO JIOJTIO
XUMHUYECKOTO AJIeMEeHTa 0 (popMylie COeAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XMMUYECKOM peaKkIuu;
MIPUMEHSATHh OCHOBHBIE OTIEPAIlMU MBICIIUTEILHOMN JACSITEIbHOCTHA — aHAIN3 U CHHTE3, CPaBHEHHUE,
0000111eHIe, CUCTEMATH3AIIHIO, KITaCCU(DUKAIIHIO, BBISIBICHHE IPUYUMHHO-CIICJICTBEHHBIX CBSI3EH — JUIs
M3y4YEeHUsl CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIN, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS —
Ha0II0IeHNE, M3MEpPEHNe, MOICTTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ),
CJIeJIOBATh MPaBUIIAM IOJIb30BAHUS XUMHUYECKOH TOCYI0H 1 1ab0paTOpHBIM 000pYIOBAHUEM, a TAKKE
npaBujiaM oOpaIeHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKITUSMH T10 BBITTOJTHEHHIO
1ab0PaTOPHBIX XUMHYECKHX OIBITOB MO MOTYYSHUIO U COOUPaHHIO Ta3000pa3HbIX BEIIeCTB (BOJAOPOaA
1 KHCIIOPO/JIa), MPUTOTOBIIEHUIO PAaCTBOPOB C ONPEACIEHHON MAacCOBOM 10J1€i paCTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH M MPOBOIUTH XUMHUECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB
IIEJI0OYEH M KUCTIOT ¢ MOMOIIBIO MHIAMKATOPOB (JTaKMyc, peHoI(TaIenH, METUIIOPAaHK U APYTHE).

K koHIy 00y4enus B 9 kjiacce mpeMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAKATh
Cc(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUM:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHUIIATEIbHOCTD,
CTEIEeHb OKUCIICHMSI, XUMUUECKasl peaKius, XuMU4ecKas CBs3b, TEIIOBOM 3 (PeKT peakunu, MOJb,
MOJIAPHBINA 00BEM, paCTBOP, NEKTPOIUTHI, HEANEKTPOIUTHI, SNIEKTPOTUTHYECKAs JUCCOLIUAINS,



peakIy HOHHOTO 0OMEHa, KaTaIn3aTop, XUMUYIECKOE paBHOBECHE, OOpaTUMBbIE U HEOOpATUMbIC
peaxkiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM(pOTEepHOCTh, XUMHUYECKast CBSA3b (KOBaJICHTHAsI, HOHHAS,
METaJIJINYECKast), KpUCTAJUIMYECKas PEIIETKA, KOPPO3Usl METAJUIOB, CILUIABbl, CKOPOCTh XMMHUYECKOMN
peakuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHIATUN U IPUMEHSATH 3TH MOHATUS TIPU
OIMCAaHUU BEIIECTB U UX MPEBPAILCHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX
peaKIuii;

OTIPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKHX JIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO
COCTaBa, MPUHAIUIEKHOCTD BELIECTB K ONMPEAeIEHHOMY KJIacCy COeAMHEHUI 10 opMysiam, BT
XMMHUUYECKOH CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKAsl) B HEOPTaHUYECKUX COEIMHEHUSX, 3aps]l
HOHA 10 XUMUYECKOU (hopMmyiie, XapaKkTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUH,
THUI KPUCTAIUTMYECKON PElIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MeHeneeBa u JEMOHCTPUPOBATH €TI0 IOHUMAaHUE:
OTHCHIBATh U XapaKTepu30BaTh Tabanunyto ¢popmy [lepuonnyeckoii CUCTEMBI XUMHUECKUX DJIEMEHTOB:
pa3nuyaTh NOHATUS «rJ1aBHas noArpymna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbIIE IEPUO/IBI, COOTHOCHTH 0003HAYECHHUS, KOTOPBIE UMEIOTCS B TIEPUOJMYECKON TabHIIe, C
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa,
o0111ee YMCIIo 3JEKTPOHOB U PACIPEIeIICHUE UX 110 JIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN B MpeesiaX MajbIX MepruoIoB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS KX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUUECKUE PEAKITHH (IO
YHCIy U COCTAaBY YYacCTBYIOIIMX B pEeaKIIMU BEUIECTB, [0 TEMJIOBOMY 3D (PEKTY, IO U3MEHEHUIO
CTENEHEH OKUCIIECHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME U CTIEIU(PUICCKNE XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEILIECTB, MOATBEPK/IAsl ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

COCTABJISITh YPABHEHHUSI SJIEKTPOIUTHYECKOMN TUCCOLMALIMN KUCIIOT, IIEJI0UEl U COJIEH, TTOJTHbIE U
COKpaIlEHHbIE YpaBHEHUS peaKliii HOHHOTO 0OMEeHa, YpaBHEHHUsI pEaKIuid, MOATBEPKAAOIINX
CYLIECTBOBAaHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI MOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKluil;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX TTPEBPAIICHUIA B PA3JIMUYHBIX YCIOBUSIX;

BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMylie COETUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, IPOBOAUTD
pacy€Thl 0 YPAaBHEHUIO XMMUYECKOM peaKkIuu;

co0IIroAaTh MpaBuiia MOJIb30BaHUS XMMHUECKOHN MOCy 101 1 1a00paTOpHBIM 000pYyI0OBaHUEM, a TaKXKe
mpaBuia oOpalieHus ¢ BEIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITOJIHEHUIO 1a00paTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOMpPaHHIO ra3000pa3HbIX BEHIECTB (aMMHAaKa U yTJIEKUCIIOTO
rasa);

MIPOBOAUTDH PEAKIUH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTAB PA3IMYHBIX BEILIECTB: PACIIO3HABATH
OTBITHBIM TyTEM XJIOPUI-, OPOMHI-, MOAHI-, KapOoHaT-, hocdar-, CHIMKaT-, CyIbdaT-, THAPOKCHI-
MOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX
HEOPraHUYECKHUX BEILECTB;

MIPUMEHATH OCHOBHBIE OIEpPAIlMU MBICIIUTENILHOMN JAESITEIbHOCTU — aHAIN3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMATH3AIIHNIO, BBISIBIICHUE IPUIHMHHO-CIICICTBEHHBIX CBSI3EH — ISl N3yUCHHS CBOMCTB



BEIIECTB U XUMUUECKHUX PEaKIIHii, eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJIIO/ICHNE,
U3MepeHue, MOACTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa Bubmmorexa LHOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITIOTaX U COJISIX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklilieHHBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XUMHYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI

= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nosipHas XMMU4eCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETONsIpHAs XUMHUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasI CBS3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBSI31 U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[Tonydyenne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun dpocdopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas Kuciora u € coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BbIXOJa MPOIYKTa
peakuuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COEZMHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOANWYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBerieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOAUYECKHUE MATEPHUAJIbI JJIA YUYUTEJA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHK A1 0011eo0pa3oBarenbHbIX yupexkaeHuit O.
C. TI'abpuensn. -M.: [poda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpeneparbHOro KOMIIOHEHTa rOCYAapCTBEHHOTO
cTaHapTa od1ero oopasoBanus B 001e00pa3oBaTENIbHBIX yUpekaeHUsIX Bonarorpaackoii
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kjacc: KOHTPOIbHBIE U TpoBepouHbie padoTsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

TI'abpuenan, O. C. Xumus. 8 knacc: padbouas rerpajp Kk yueOHuKky O. C. I'abpuensna O. C.
I'abpuensn, A. B. fmykoBa. - M.: JIpoga, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynpTuMeaniiHbIe 00pa30BaTeIbHbIE PECYPCHI.
http://www.chemnet.ru

[azera «Xumusa» U callT 11 yuutens «51 uay Ha ypok xumumy» http://him.1september.ru.

Enunas xomrekuus LIOP: Ipenmernas xomtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MAaTEPHAJIOB 10 XMMHUH Ha moptaie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm
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