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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1o XMMuHU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBJIeHa Ha OCHOBE TpeOOBaHU K
pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO 00mero oOpa3oBaHus,
npeacraBieHHbix B ®I'OC 00O, a Takxke Ha OCHOBe (enepanbHOl pabodeil mporpamMmbl BOCIIMTaHHUS U C
yu€TOM KOHIEMIMU TMPErojaBaHusl ydyeOHOro mpeaMera «XuUMHUS» B 00pa3oBaTEIbHBIX OpraHU3AIMIX
Poccuiickoit @eneparuu.

[Iporpamma mo xumuM Aa€T TPEACTABICHHWE O LENAX, OOmel crparernn oOy4yeHHs, BOCIUTAHHUS U
pa3BUTHA O0OydJaloOlIUXCsl CpEeACTBAMHM Y4eOHOro TMpeAMETa, YCTaHABJIMBAeT O0O0s3aTENIbHOE MPEAMETHOE
coJiepKaHue, IIPEeLyCMaTPUBAET paclpeielieHue ero 1o Kjiaccam U CTPYKTYPUPOBAHME IO pas3jieilaM U TeMaM
[IporpaMMbl 0 XUMHUH, ONpPENEIseT KOJWYECTBEHHbIE M KAaYECTBEHHBIE XapaKTEPUCTUKU COJEp KaHMS,
PEKOMEHIYEMYIO MOCJIEI0BATEIIbHOCTh U3YUEHUSI XUMHUHM C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKK y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0YYaroIIMUXCs, ONMpenessieT BO3MOXKHOCTU
npeaMera JUIs peanu3anuu TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNIbHOM MPOrpaMMBbl HA
YPOBHE OCHOBHOTO 00II[ero oO0pa3oBaHus, a Takke TpeOOBaHMM K pe3ylbTaraM OOy4YeHHs] XMMHHU Ha ypOBHE
Hesiell M3ydeHHUsl MpeaMeTa W OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW JAEATEIHHOCTH OOYYaIOMIErocs I0
OCBOEGHUIO yUeOHOIO COJIeP KaHHUS.

3HaHWE XWMHUH CIY)KUT OCHOBOH s (OPMHPOBAHUS MHUPOBO33PEHUS OOYyYaroIIerocsi, €ero
MPEJICTAaBJICHU O MaTepuaJbHOM €IWHCTBE MHpPA, BAXKHYIO pOJb UrpaT (QopMUpyeMble XUMHEH
IIPEJICTABICHHUSI O B3aUMOIIPEBPALLEHUSAX SHEPTUM U 00 3BOJIOLUHU BELIECTB B IPUPOJIE, O MYTSIX PEILICHUS
rII00ambHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allii BO3MOXHOCTEH [T cCaMOPa3BUTHsI 1 JOPMHUPOBAHUS KYJIbTYPHI JIUYHOCTH, €&
o0miei U QyHKIIMOHATEHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHUE MBILIUICHUS M TBOPUYECKUX CIOCOOHOCTEH 00ydaroluXxcs, HABBIKOB MX
CaMOCTOSITENIbHOW ~ y4eOHOW  JeSITENbHOCTH, SKCIEPUMEHTAIBHBIX W HCCIEIOBaTEIbCKUX  yYMEHHI,
HEO0OXOIMMBIX KaK B ITOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON JEeSITEIbHOCTH;

3HaKOMHUT CO CHeUUu(pUKON HAYyYHOTO MBILIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOIO B3IVIAAa Ha
€IMHCTBO MPHUPOJBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM ATarioM B ()OPMUPOBAHUU €CTECTBEHHO--HAYyYHOU
IPaMOTHOCTH 00Y4arOLINXCS;

croco0cTByeT (OPMUPOBAHMUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSIM, K
IPUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHie 00yUYaromIUXCsl.

JlanHble HampaBieHUsS B OOYYEHMH XUMHUU OOECMEYMBAIOTCS CHENU(UKONW CcolepKaHus y4eOHOTro
npeaMeTa, KOTOPBIM SIBISEeTCS IMeJarornyeckd aJanTHPOBaHHBIM OTpakeHHeM 0a30BOMl HaykM XUMHUHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPHEHTUPOBAH HA OCBOCHUE OOYYaIOUIMMHUCS
CUCTEMbI TE€PBOHAYAIbHBIX MOHITHH XHMHUH, OCHOB HEOPraHMYECKOM XHUMHHM U HEKOTOPBIX OTAENbHBIX
3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa coliep:kaHus IporpaMMbl IO XMMHUU C(OPMUPOBAHA HAa OCHOBE CHUCTEMHOIO MOJXoa K e€
n3ydyeHn1o. CoJiepkaHue CKIabIBA€TCSl U3 CUCTEMBI IOHATUH O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI
MOHATHMM O XuMuyecko peakuuu. OOe OSTH CUCTEMBI CTPYKTYpHO OPraHHW30BaHbl MO TMPUHLHUIY
IIOCJIE0BATEIBHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMHH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTHYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAOTCA HA OCHOBE AMIIMPUYECKH TMOJYYEHHBIX M OCMBICIECHHBIX
(akTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JAPYrOMY, BBINONHSAS (PYHKIMH OOBSICHEHUS U
MIPOTHO3UPOBAHHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEHW MPAKTUYECKOTO MPUMEHEHHUS U TIOJYYEHUS U3Y4aeMbIX
BELIECTB.

OcBoeHHE MpOrpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O XHUMHUYECKOM
COCTABJISIOLICH HAay4HOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOW IPUPOAIbI, LICHHOCTHOI'O OTHOLICHUS K
Hay4HOMY 3HAaHUIO U METOJaM IO3HAaHUs B Hayke. M3ydyeHue XuMHuM MPOUCXOAUT ¢ MPUBJICUEHUEM 3HAHUHN W3
paHee M3yYEHHBIX Y4eOHBIX mpeameroB: «Okpyxkawoomuil mup», «buonorus. 5—7 kmaccel» u «Pusuka. 7
KJIace».



[Ipy M3y4eHWH XMUMHU MPOUCXOAUT (HOPMUPOBAHME 3HAHWN OCHOB XMMHUYECKOH HAyKH Kak 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOW MAEITEIbHOCTH 4YEJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphI. 3a7aua yueOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUUECKUX 3HAHUNA —
BaXHEHIINX (AKTOB, MOHITUNA, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHHH, JOCTYIMHBIX 00001IeHui
MHPOBO33PEHUYECKOT0 XapaKkTepa, si3bIKa HayKH, B PUOOILIEHUHN K HAYYHBIM METO0J1aM I103HAHUS MPU U3YYEHUH
BELIECTB M XUMUYECKUX peakluid, B (OPMHUPOBAHUH U PA3BUTHUU [TO3HABATEIBHBIX YMEHUI U UX IPUMEHEHUHU B
yueOHO-TI03HABATEIbHOW M y4eOHO-HMCCIIEIOBATENBCKON JIESTENbHOCTH, OCBOCHMM NIPaBMWII 0E3011acHOTO
oOpallleHusl C BeIIeCTBAMU B IOBCETHEBHOM JKU3HU.

[Tpu u3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BaKHOE 3HAYCHHE NMPHOOPENH TaKue
LeJH, KaK:

— (dopMupoBaHHEe HMHTEICKTyalbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO pEIIeHUH, CHOCOOHOM ajanTupoBaThCcsi K  OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAaINpaBJICHHOCTh OOYYEHMs] Ha CHCTEMaTHYEeCKOe MPUOOIIEHHE OOYYAIOIIMXCS K CaMOCTOSATEIbHON
MO3HABATEIBHON JESATEIBHOCTH, HAYYHBIM METOJaM IO3HAHHA, (OPMHUPYIONIMM MOTHBALMIO U Ppa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrniedyeHre YCIIOBUH, CIOCOOCTBYIONIMX IMPHOOPETEHUI0 OOYYAIOIIMMHUCS OIBITa Pa3zHOOOpasHON
JESITeIbHOCTH, TMO3HAHHUA M CaMOIIO3HAHUSA, KIIIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA), HMMEOIIUX
YHUBEPCAJIbHOE 3HAUEHUE JIJISl PAa3JINYHBIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue obmen GyHKINOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE YMEHUN
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHHS U OTIBIT, TIOJTYYECHHBIC TIPU U3yYCHUN
XUMHH, TPUMEHSTh UX MPU PEIICHUH MPOOJIeM B IOBCEAHEBHOMN KU3HU U TPYAOBOH JEATEIbHOCTH;

— (opMHUpOBaHHE Yy O0YYAIOIUXCSA T'YMAaHUCTUYECKUX OTHOLICHWH, TOHUMAHUS IEHHOCTH XUMHYECKUX
3HAaHUU N7 BBIPAOOTKH HKOJIOIMYECKU IIETIECO00pa3HOro MOBEACHHS B OBITY U TPYIOBOW JAEATEIHLHOCTH B
LEJSIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYXKAIOLIEH MPUPOJHON CPEIbI;

— pa3BUTHE MOTHUBALMU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHHUIO Ha OCHOBE
YCBOEHHUSI O0IIEYEIOBEYECKUX 1IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQUIIss U HANPaBIEHHOCTH
JanbHeHero ooy4yeHus.

OO1iee ynciio 4acoB, OTBEAEHHBIX JJI U3YyYEHHUs] XMMHHM Ha YPOBHE OCHOBHOTO 0O0IIero odopazoBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).

COJAEP/)KAHUE OBYUYEHMUSI

8 KVIACC

IlepBoHayaJbHbIE XUMUYECKHE MOHSITHUSI

[Ipenmer xumun. Ponb XuMUM B JKM3HM YelOBeKa. XWMHsS B CHUCTEME HayK. Tena W BelIecTBa.
dusnueckre CBOWCTBA BEIIECTB. ATrperaTHOe COCTOsiHHE BemiecTB. [loHsATHE 0 MeToAax MO3HAHUS B XMMHH.
UYuctele BemecTBa 1 cMecu. CrocoObl pa3aenieHus: CMECeH.

ATOMBI B MOJICKYJBI. XUMHYECKHE dJIeMeHTBI. CUMBOJIBI XHMHUYECKUX AJIEMEHTOB. [IpOCThIC U CITOKHBIE
BelIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckass ¢opmyisia. BaleHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiectB. OTHoOcuTenbHAass aTtoMHass wacca. OTHOCHTENbHAsh MOJICKYJIspHass Macca. MaccoBas OIS
XUMHYECKOTO DJIEMEHTA B COCMHCHHH.

KonmuectBo BemectBa. Monbs. MomnspHass Macca. B3auMocBsi3b KOIWYeCcTBa, Macchbl M 4YHCIa
CTPYKTYPHBIX SJIHHHUII BenecTBa. PacyéTrl mo hopMyiiaM XMMHYECKHX COCTUHCHHM.

Ouznyeckue U XUMUYECKHE sSBIEHUSI. XUMHUECKas peakius U e€ MPU3HAKU. 3aKOH COXPaHEHHSI MaCChI
BellecTB. XuMHueckue ypaBHeHus. Kraccuduxamms XUMHYECKHUX peaKUHUi (COeNMHEHHUs, pPa3IOokKeHHUs,
3aMEIICHHS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBujiaMHu paboThl B jabopaTopuu M mpuéMamMu OOpalieHus C
JabopaTOpHBIM O0OpPYAOBaHUEM, W3yY€HHWE M OMHCaHUE (PU3NYECKHX CBOMCTB OOpa3IOB HEOPTraHUYECKHX
BelecTB, HAOMIOAeHNE PU3nYecKuX (IJIaBICHUE BOCKA, TasHUE JIbJIa, PACTUPaHHUE caxapa B CTYIKE, KUTICHHUE U
KOHJICHCALlUsS BOJbI) M XMMHYECKUX (TOpEHHE CBEYH, MPOKAJMBAHME MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE
Mena C KHUCJIOTOW) SIBICHHMA, HAOMIOJEHHE W OINUCAaHUE MPU3HAKOB TNPOTEKAHUS XHUMHUYECKUX PEaKIIHid
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapusi, pa3iioKeHHUE THAPOKCUAA MeIu



(I) mpu HarpeBaHuu, B3auMOACUCTBHE Kene3a ¢ pacTBopoM coiu Meau (I1), u3ydenue crocoOoB paszieneHust
CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHME, BbINApUBAHUE, AMCTWILIALMS, Xpomarorpadus, NpoBeIeHHE
OYHMCTKH TOBAapPEHHOW COJIM, HAOIIOJCHNE U ONMHMCAHUE PE3YJIbTAaTOB MPOBEICHHS OIbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHUs MacChl, CO3JaHHe MOJIeNIel MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaHeiimue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

Boznyx — cmech rasos. CocraB Bosnyxa. Kucimopon — aneMeHT M mpocroe BemecTBo. HaxoxneHue
KHCIIOpOJIa B TpHUpoje, (PU3NIECKUE M XUMHUYECKHE CBOHCTBa (peakuuu ropenus). Oxcupawl. [Ipumenenue
kuciopoaa. CrocoObl MOaydeHUs KUCIOPOAa B JJaOOpaTOPUK U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoza B
npupoje. O30H — aJuIOTpoITHAs MOAU(UKALIUS KUCIOPOIA.

TennoBoil ekt XxuMUUECKON peakluH, TePMOXMMUYECKHE YPABHEHUS, 9K30- M IHJIOTEPMUUYECKHE
peakiuu. TOIUIMBO: yrojab M MeTaH. 3arpsi3HEHHE BO3IyXa, YCWICHHE MapHUKOBOrO 3¢deKTa, pa3pylieHue
030HOBOTO CIIOS.

Bomopon — osnemeHT M mpocToe BemiecTBO. HaxokaeHwe Bojgopoga B Npupoae, (pHU3MUEcKue u
XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI NomydeHus1. Kucinotel u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

@dusnyeckue cporictBa Boabl. Bojna kak pactBoputenb. PacTBoprl. HachllieHHBIE M HEHACBHIILIEHHBIC
pactBopbl. PacTBOprMOCTh BemecTB B BoAE. MaccoBasi 0Jsl BEIIECTBA B PacTBOpPE. XHMMHYECKHE CBOMCTBA
Boabl. OcHoBaHusA. Ponb pacTBOpOB B HpHUpOAE M B JKU3HM uesoBeka. KpyroBopor BOAbl B INPUPOJE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranudeckux coeauHeHuil. Oxceuapl. Kiaccudukanus okcumoB: coieo0pasyromiye
(ocHOBHBIE, KHCIIOTHBIE, aM(poTepHble) M HecojeoOpasywomue. Homenknatypa oxcuaoB. dusnueckue H
XMMHMYECKHE CBOMCTBA OKCHIOB. [loydyeHne okcuaos.

OcnoBanmst. Knaccupukanmuss OCHOBaHMA: MIEIOYM W HEpacTBOpUMBbIE OcHOBaHUs. Homenkiarypa
ocHOoBaHul. du3nyUecKne U XUMUYECKUE CBOWCTBAa OCHOBaHUM. [loyuenue ocHOBaHMiA.

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucnor. ®dusznueckue M XUMHUYECKHE CBOMCTBA
kucnort. Pan akrusHoct MetasuioB H. H. bekerosa. Ilonydyenue kuciuor.

Conu. Homenkunarypa coneil. @u3znueckue U XuMuieckue cBoicTna coseil. [lonydyenue comneil.

I'enernueckas CBA3b MEXAY KJIaCCaMH HEOPTraHMYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeNIeHNe COAep KaHus KUCIIOpOo/ia B BO3/1yXe, OJIydeHue, coOupaHue, pacrio3HaBaHue
U W3y4YEHHE CBOMCTB KHCJIOpOJa, HAOJIOJIEHUE B3aMMOJCHCTBHS BELIECTB C KHCIOPOJAOM U YCIOBHS
BO3HUKHOBEHHUS U TNPEKpaLIeHUs TopeHus (mokapa), 0O3HaKOMJIEHHE ¢ 00pa3lamMM OKCHIOB M ONMHCAHHUE UX
CBOWCTB, MOJy4eHHE, COOMpaHne, Paclo3HaBaHUE U M3YYEHHE CBOWCTB BOJIOpoja (TOpEeHHUe), B3aUMOICHCTBHE
Bogoponga ¢ okcugoMm menu (l1) (BO3MOXHO HCIONB30BaHHWE BUIECOMATEPHANIOB), HaOoAeHHE 00pa3IoB
BEUIECTB KOJMYECTBOM | MOJb, HCCIEI0BaHHE OCOOEHHOCTEW pAcCTBOPEHMsI BELIECTB C pa3IMYHOU
PacTBOPUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM J10JIEl pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJIbI C METAJUIaMH (HAaTpUEM M KaJjbI[eM) (BO3MOKHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
UCCIIeIoBaHHE 00pa3I[0B HEOPraHMYECKUX BEIECTB PA3IMUYHBIX KJIACCOB, HAOIIOJCHHE M3MEHEHMS OKPACKU
MHIUKATOPOB B PACTBOpAaxX KUCJIOT W LIesoued, u3yueHue B3aumozeictsus okcuna meau (ll) ¢ pactBopom
CEpHOI KHUCIIOTBI, KMCIOT ¢ METAJIaMH, peakUui HEeHTpaau3aluy, MMOJTy4eHHE HEPAaCTBOPUMBIX OCHOBAaHMIA,
BBITECHEHHE OJHOI0 MeTajla JPYI'MM M3 pacTBopa COJH, pEUIeHHE 3KCHEPHMEHTANbHbIX 337ad IO TeMe
«Baxxnelinme ki1accbl HEOPraHMYECKUX COETUHEHUI.

Ilepuoanueckuit 3axkoH u Ilepuoanuyeckas cucrema xumudeckux djiemeHnToB /I. M. Menpaeieesa.
Crpoenne aroMoB. XuMnueckas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PeaKINHU

[lepBble MONBITKN KJIACCU(PUKALUU XUMHUECKUX 3J1eMEHTOB. [IoHATHE O rpymnmax CXOIHBIX 3JIEMEHTOB
(mresouHble M MIETOYHO3EMENbHBIE METaJlIbl, TajloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT
amM(OTepHbIE OKCU/IBI U TUAPOKCHIBI.

Ilepnonnueckunn 3akoH. Ilepuogmueckas cucrema xumuueckux odieMeHToB [[. M. Menneneesa.
Kopotkonepuonnas u anmuHHOneproaHas ¢GopMmbl [lepuonnueckold cucTeMbl XUMHUYECKHX 37eMeHToB [[. .
Menpneneesa. Ilepuonsl u rpynmnsl. GU3HYECKUNA CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOJAA U T'PYIIIBI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sfep. M3oTomnel. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX 000JI0YeK
aToMOB TiepBbIX 20 xuMuueckux 3yemMeHToB Ilepuognueckoit cucremsl JI. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €r0 MojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneesa.



3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XMMHMYECKHMX JJEMEHTOB, METAUNIMYECKUX U
HEMETAJTMYEeCKUX CBOMCTB IO TPYIIaM U MEePUOJIaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMHUECKUX JIEMEHTOB Ul Pa3BUTHUS
Hayku ¥ nipaktuku. /. 1. MenneneeB — yu€Hblid U rpaxJaHuH.

Xumnueckasi cBs3b. KoBanenTHas (moyispHas M HEMOJISIpHAs) CBsI3b. DJIEKTPOOTPULIATEIBLHOCTH
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.

Crenenp okucineHus. OKHUCIUTENIBbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpouecchl OKUCIEHHS WU
BOCCTaHOBJIEHUs. OKUCIUTENIHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3loB BEUIECTB METAJIOB M HEMETaUIOB, B3aUMOJICHCTBUE THUAPOKCUIA LUHKA C
pacTBOopaMM KHUCJIOT U LIEJIOYEH, IIPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKluil (frOpeHue, peakuu pa3ioKeHUs, COSTUHEHHS).

Mesicnpeomemmuwie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBs3ed MpU M3YYCHHM XHMHH B 8 Kjacce OCYIIECTBISETCS Yepes
HCTIOJIb30BaHME KAaK OOILIMX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK W TMOHSITHHN, SBIISIONIMXCS CUCTEMHBIMHU JIJIS
OTJIENbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4YHBIH (DaKT, TMIIOTE3a, TEOPHUS, 3aKOH, aHAJIN3, CHHTE3,
KiaccuuKalus, NIepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, H3MEPEHUE, MO/JIEIb, SIBIICHUE.

®dusuka: MaTepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOMNbI, PaAHMOAKTUBHOCTD,
MOJIEKYIIa, IEKTPUUECKHM 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBa, ra3, (pusndeckue
BEJIMYMHBI, €UHUIIBI U3MEPEHUSI, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAaeMble, TOIUINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeCKasi peakuust

[lepuoanueckuii 3akoH. [leproguueckas cucrema xumuueckux aeMeHToB . 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX NEPHUOAOB, KM,
KaJlbllUsl U UX COEAMHEHHWH B COOTBETCTBUM C IIOJIOXKEHHWEM 3JIeMEeHTOB B Ilepuoguueckoil cucteme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbl XMMHMUYECKOH CBSI3U. THIBI KPUCTAIIMYECKHX PEUIETOK, 3aBUCHMOCTb
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudpukanys M HOMEHKJIATypa HEOPraHMYECKHX BEIIeCTB. XHUMHUYECKHE CBOICTBA BEIIECTB,
OTHOCAILUXCS K Pa3jM4HbIM KJIacCaM HEOPTaHWYECKUX COEIMHEHMI, F€HETHYeCKas CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccudukanus XuMHYeCKUX PEaKIHMi M0 pa3InYHBIM MpU3HAKaM (TI0 YHCIY U COCTaBYy Y4aCTBYIOIIUX B
peaKuu BEIIeCTB, M0 TEIUVIOBOMY 3PQEKTY, 0 U3MEHEHUIO CTETIeHEN OKUCICHHS] XUMHUUECKUX 3JIEMEHTOB, IO
O0paTUMOCTH, IO Yy4YacTHUIO KaTajlu3aTopa). JK30- U OSHAOTEPMHUYECKHE pPEaKLUH, TePMOXUMHUYECKHE
YpaBHEHHS.

[Tonatue o ckopocTH XuMuueckoil peakuuu. IloHsTHE 00 OOpaTUMBIX M HEOOPATMMBIX XUMHYECKHX
peakuusix. [loHATHE 0 TOMOTE€HHBIX U TeTepOoreHHbIX peakuusx. [lonstue o katanuze. [loHarue o xumudeckom
paBHOBecHM. DaKTOpbI, BIUAIOIME HA CKOPOCTh XHMHUYECKONM pEaKIMH U TIOJOKEHUE XHMHUYECKOTO
paBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, HJIEKTPOHHBIN OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIbHON
peakuuu. CocTaBlieHHE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKUUN ¢ UCIOJIB30BaHUEM METOJa
3JIEKTPOHHOIO OanaHca.

Teopust AIEKTPOIUTUUECKON JTUCCOLUUALMU. DJIEKTPOJHUTBI M HEIJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AHCCOLMAllMKM BELIECTB C Pa3IMYHBIMU BHJAMU XUMHYECKOM cCBsi3u. CTeneHb AMCCOLUAINH.
CunbHbIe U crlabble 3JIEKTPOIUTHIL.

Peakiiun moHHOrO OOMeHa. YCIIOBHS MPOTEKAaHUS PEeaKLUUii MOHHOTO OOMEHa, MOJIHBIE U COKpAIIEHHBIE
WOHHBIC ypaBHEHMsI peakiuid. CBOMCTBAa KHCJIOT, OCHOBAaHWUHW W COJEH B CBETe MNPEICTaBICHUA 00
ANEKTpOIUTHYECKON qucconmanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [ToHsTHE O TMApONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAUIOB U
HeMeTaJuIoB (rpaduTa U anmasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHsI), UCCIEA0OBAaHUE 3aBUCUMOCTH CKOPOCTH



XUMHUYECKON peakIMM OT BO3JCHCTBUS Pa3IMYHBIX (PaKTOPOB, UCCIEIOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, IIpolecca TUCCOLUAMN KUCIIOT, eoueil u coneil (BO3MOXKHO HCIOIb30BAHNE BUJIEO MATEPUATIOB),
MIPOBE/ICHUE OMNBITOB, WUTIOCTPUPYIOIIUX TNPU3HAKU MPOTEKAaHUS peakuuil MOHHOro obmeHa (oOpa3oBaHUE
ocajika, BbIJEJIEHHE Ta3a, 00pa3oBaHUE BOJAbBI), OIBITOB, WUIIOCTPUPYIOLUIMX IMPUMEPBl OKUCIUTENIBHO-
BOCCTAaHOBUTENIbHBIX peakluii (TOpeHne, peaklMy pa3iokKeHHs], COEAMHEHNS ), paCIO3HABAaHUE HEOPTaHUYECKUX
BEIIIECTB C TOMOIIIbIO KAUECTBEHHBIX peaKkI1il Ha MOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtayuibl  MX coeJMHEHUSA

OOmast xapakTepucTuKa rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU OKHUCIICHHUS.
Crpoenue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA MMPUMEPE XJIopa
(B3aMMOAEHCTBUE C METaulaMH, HEMeTaJUlaMu, ienoyamu). XiiopoBogopos. CossiHas KUCIIOTa, XMMUYECKHUE
CBOMCTBA, IIOJIy4CHME, IPUMEHEHHE. JleCcTBUE XJIOpa U XJIOPOBOJOPOJA HA OPraHMU3M 4YesloBeKa. BakHeime
XJIOPU/IbI U UX HaXOKICHUE B IPUPOJIE.

O6mas xapakrepuctuka 3MeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crerieHd okucieHus. CrpoeHne U (u3Myeckue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBbI.
AnnorponHele MoaudUKaLMKM KHUCIOpOJa M cepbl. XUMHUECKHE CBoicTBa cepbl. CepoBOAOPOJ, CTPOEHUE,
¢usnyeckue U XuUMHUYecKkue cBoicTBa. OKCUABI Cepbl KaK IMPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHCJIOTa, (pr3uyecKre U XMMUYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS KJIacca KUCIIOT U Cenn(UIecKue).
XUMHUYECKUE pEaKIMM, JIeKallue B OCHOBE IPOMBIIUIEHHOIO Croco0a IOJIydeHHs CEpHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCOThl. COJM CEPHOI KUCIOTHI, KAaUeCTBEHHAs peakuus Ha cyinbdar-uoH. Haxoxnenue
ceppl MU €€ COEAMHEHUIl B NpHpoje. XUMHUECKOE 3arps3HEHHE OKpYXKarolled Cpelbl COeIMHEHHUSIMU CEpbl
(KUCIIOTHBIE JOX AU, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBpaILEHUSI.

OOmas xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHN OKUCIICHUS. A30T, paclpoCTpaHEHHE B pUpoze, GU3NIeckue U XUMHUYECKHe cBoiicTBa. Kpyrosopor
a3oTra B NpHUpoje. AMMHAK, €ro (HU3MYEeCKue U XMMHUYECKHE CBOMCTBA, NoJydyeHue U npumeHeHue. Comnu
aMMOHUS, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA, IpuMeHeHune. KauecTBeHHast peakiysi Ha MOHbl aMMOHHSI.
A3oTHas KucnoTa, e€ nmoiaydyeHue, pusnueckue U XMMHUYECKHE CBOMCTBa (0OIMe Kak MpeacTaBUTENs Kiacca
KHCIIOT U crneuuduueckue). lcnonb3oBaHue HUTPATOB W cOJed aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX
ynoOpeHuil. XUMHUYECKOe 3arps3HEHHE OKPY)KAIoLed cpeabl COeAMHEHUSMH a30Ta (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO31ayxa, NOYBbl U BoAoéMOB). Docdop, amtoTponHsle Moaudukanuu docdopa, pusnueckue u
xumudeckue cporictBa. Okcua docdopa (V) u pochopnas kuciora, puznvyeckue U XMMUYECKHE CBOWCTBA,
nosydenue. Mcnonb3oBanue pochaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUH.

OOmast xapaktepuctuka 37eMeHTOB |VA-rpynmnsl. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIEHUS. YTIepos, aluIOTPOIHble MOIM(UKAIMU, PAacIpOCTpaHEHUE B IpUpoje, pu3nuecKkue U
XUMHYeckue cBoicTBa. AncopOuus. Kpyrosopot yriepona B npupoae. Okcunabl yriepoaa, ux (GpusHuecKue u
XMMHUYECKHE CBOMCTBA, JEWCTBHE HA KUBBIE OpPraHU3Mbl, IOJIYYEHHE U MPUMEHEHHE. ODKOJOTHYECKHE
npobeMbl, CBs3aHHbIe ¢ okcuaoM yriuepoaa (IV), runoresa rinodaibHOTO MOTEIUICHUS KIMMaTa, TapHUKOBBIHN
s dekt. YroapHas KUCIOTa U €€ coiu, UX (QU3NYECKHue U XUMUYECKUE CBOMCTBA, MOJyUYE€HUE U NMPUMEHEHHE.
KayectBenHast peaknuss Ha KapOoHar-woHbL. cmonb3oBaHume kapOoOHaToB B ObITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH M CETTbCKOM XO03HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKMX BEIIECTBAX Kak O COCIUHEHMAX yriepoja (MeTaH, 3TaH,
STWIIEH, alleTUJIeH, 3TaHOJ, MNIMIEPUH, YKCyCHas KucioTa). [IpupoaHble UCTOYHUKHU YIIIEBOAOPOJOB (Yroib,
NPUPOJIHBIN ra3, HeQTh), MPOIYKTHI UX NepepadoTkH (OeH3HH), UX POJIb B OBITY U NPOMBIIITIEHHOCTH. [loHsATHE
0 OMOJOTrMYEeCKH BaXKHBIX BEIECTBaX: MXHUpax, OelkaX, YIJIeBOJax — M HX pOJM B JKU3HU UEJIOBEKa.
MarepuranbHOE EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHU.

Kpemuuii, ero ¢puznueckue u XMMHUECKHUE CBOWMCTBA, MOJdydyeHUEe U puMeHeHue. CoeJMHeHHs] KpeMHUS
B npupozge. Ob6ume mnpencraBieHus o0 okcuae kpemuus (V) m kpemuueBoit kucinore. CHIMKAThl, HX
UCIOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTU. BaxkHelne cTpouTeNbHbIE MaTepUallbl: KepaMUKa, CTEKIIO,
IIEMEHT, OeToH, xene300eToH. IIpoOieMbl 0e30MacHOTO MCIONB30BAaHUS CTPOUTENBHBIX MAaTepHajoB B
IIOBCEIHEBHOM XU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHne oOpa3loB HEOPraHUUYECKUX BEILECTB, CBOMCTB COJISIHOM KHMCIIOTHI, IPOBEJCHUE KaUeCTBEHHBIX
peakiuii Ha XJOPUI-MOHBI U HAOJIOJICHHE MPU3HAKOB MX MPOTEKaHUs, OIBITHI, OTpaKalomue (GpU3nuecKue u
XMMHUYECKHE CBOWCTBA TaJlOr€HOB M HX COEIUHEHMH (BO3MOXKHO HCIIOJIB30BaHUE BHUAECOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOpUIO0B (raJIOTeHUI0B), O3HAKOMJICHHE ¢ 00pa3laMu Cepbl U €€ COeINHEHUSIMU
(BO3MOHO HCTIONIb30BaHKUE BUICOMATEPHUATIOB), HAOIIOACHUE TIpoliecca OOYIIIMBaHUs caxapa Mo JIeHCTBHEM



KOHIICHTPUPOBAHHOW CEpPHON KHCJIOTHI, M3yue€HHE XHMHUYECKHUX CBOWCTB pa30aBICHHON CEpHOW KHCIIOTHI,
MPOBEJICHNE KaUyeCTBEHHON peakIuyu Ha Cyib(paT-uOH U HAOII0IeHHE MTPU3HaKa €€ MPOTEeKaHUsI, 03HAKOMJICHHE
c (usnyeckMMH CBOMCTBaMHM a3oTa, ¢ochopa U UX COEAUHEHUH (BO3MOXKHO  HCIIOJIB30BAaHHE
BHJICOMAaTEPHAIOB), 00pa3aMu a30THBIX M (hOCHOPHBIX yIOOPEHUM, MOTydYeHne, COOMpaHne, paclio3HaBaHUE U
W3YYCHHE CBOMCTB aMMHaKa, IPOBEJCHIE KaYeCTBEHHBIX PEaKIuii Ha MOH aMMOHHMS U poc]aT-HuoH U U3yueHue
MPU3HAKOB UX MPOTEKaHHWs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbIO (BO3MOKHO
UCTOJIb30BAaHUE BHJICOMATEPHATIOB), HM3Y4YCHHE MOJAETeH KPHUCTANIMYECKUX pemETOK anMmasa, rpadura,
¢bymiepeHa, 03HAKOMIJIEHHE C IPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM IPOTHBOTa3a, MOIy4YeHUE, cCOOMpaHue, paclio3HaBaHWE W W3yueHHE CBOWCTB YIJIEKHCIIOTO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PeakIuii Ha KapOOHAT U CUJIMKAT-MOHBI U M3Y4YCHHE MPU3HAKOB UX MPOTEKaHUS,
03HAaKOMJIEHHE C MPOAYKLHEH CHIIMKATHOM IPOMBIIIIEHHOCTH, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
«BaxHennme HeMeTalIbl U UX COSAMHEHUS».

MeTta/uibl ¥ UX COeIMHEHUS

OOmiass xapakTepUCTHKAa XMMHYECKUX DJIEMEHTOB — META/JIOB Ha OCHOBAaHUU UX IOJIOKEHUS B
[lepuonnueckoii cucteme xumuueckux snemeHToB JI. WM. MenneneeBa u crpoenusst atomoB. CTpoeHue
MeTajuioB. MerajuiMueckasi CBA3b M METAJNIMYECKas KPUCTAUIMYECKAas PEIIETKA. DIEKTPOXUMHUUYECKHM Pl
HanpsDKeHUH MetamioB. Pusndyeckne W XWMHUYECKHE CBOWCTBA MeTawioB. OOmue CrocoObl MOTyYeHUs
MeTaisioB. [loHSATHE O KOPPO3UM METaUIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT kopposuu. CruiaBsl (CTamb,
YYT'yH, AIOpaTOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBILIUIEHHOCTH.

[llenounble Meramuibl: nojoxkenue B Ilepuoanueckoil cucreme xumuyeckux osnemeHtoB /. U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaxoXAeHWE B mpupoae. Puznueckue U XUMHUYECKHE CBOHCTBA (Ha
npuMepe HaTpus U Kajusi). OKCUAbl M TUAPOKCUABI HATpHsl U Kanus. [IpuMeHeHne menoYHbIX METaioB U X
COCIMHECHUM.

[{enouHO3eMeNbHBIE METAJIIBI MATHUM U KaJIbLIMIA: TIOJI0kKeHUE B [leproauyeckoit cucreMe XuMUYECKUX
anemeHToB J[. M. MenneneeBa, CTpoOeHHE MX aTOMOB, HaXOXJIECHHE B Npupoje. OU3nyecknue U XUMMUYECKHE
CBOMCTBAa MarHus W Kanbliusl. BaxxHeimume coequHeHns KaabIus (OKCUI, THIPOKCH, con). KECTKOCTH BOJBI
1 CIIOCOOKI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B llepuogmyeckoit cucreme xummuueckux snemeHToB J[. U. Menneneesa,
CTpOEHHME aToMa, HaxOoXxJaAeHue B mpupoje. Ousnueckre U XUMHUECKHE CBOMCTBA amtoMUHUA. AMQOTEepHbIE
CBOMCTBA OKCHJIA U TUIPOKCH/IA AITFOMUHUS.

Keneszo: nonoxenne B [lepuoanueckoit cucreme xumuueckux 3iemeHToB Jl. . MenneneeBa, ctpoeHne
aToMa, HaxOXJIeHue B npupoje. Puznueckre U XMMUYECKHe CBOMCTBA xkene3a. OKCUJIbI, TUAPOKCUABI U COJIU
xenesa (I1) u sxenesa (11l), ux cocras, cBOWCTBa U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHi METAJJIOB U CIIJIaBOB, UX (PU3NYECKUMHU CBOMCTBAMHU, U3YUYEHUE PE3YIbTATOB
KOPPO3HH METAJIOB (BO3MOXHO HCHOJIb30BAHUE BUAEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOAECUCTBHUS OKCHIA
KaJIBIMSI ¥ HATPHS C BOJOW (BO3MOXKHO HCIIOJIB30BAaHUE BUIACOMATEPHAJIOB), HCCIICIOBAHNE CBOMCTB KECTKON
BOJIbI, MpoOILlecca TOPEHMs *kKejne3a B KHUCIOpoJe (BO3MOXKHO HCIOJIB30BAHME BUJIEOMATEPHAIIOB), MPU3HAKOB
MPOTEKAaHUS KAa4YeCTBEHHBIX PEAKIIMH HA MOHBI: MarHus, Kajbllvs, aTIOMUHM, IIMHKA, xene3a (ll) m xenesa
(1, memu (1), HaGmroeHUE W OMHCAHWE TPOIIECCOB OKPAIMBAHMS IJIAMEHW WOHAMH HATPHS, Kajlus U
KaJblusl (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEpUalIoB), HCCieloBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHUIA
QIIOMUHHUS U THAPOKCHIA LIMHKA, PEHICHUE HIKCIIEPUMEHTAIbHBIX 3a/1au 1o TeMe «BakHeillne MeTamibl U ux
COETUHEHUS.

XuMHS M OKpYKaOLIas cpeaa

BemectBa 1 mMarepuasibl B NMOBCEIHEBHOM XM3HU 4eloOBeKa. be3omacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XUMUYeCcKoe 3arps3HEHHE OKpyKarolled cpeabl (mpenenbHas AOMyCTHMas KOHI[EHTpPAlUs BEIIECTB,
nanee — [1J1K). Poib XuMuu B pelieHUH SKOJIOTHIECKUX TPOOIeM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3IloB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, MOJIMMEPHBIC MAaTEPUAJIbI).

Meostcnpeomemmnwie ceasu

Peanuzamust MeXnpeIMeTHBIX CBsi3ed NpU M3YyYEHUH XUMUU B 9 Kilacce OCYIIECTBISIETCA dYepe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATUMN, SBISIOUIMXCS CUCTEMHBIMU JUIS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.



OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAay4HbIM (akT, TMHOTE3a, 3aKOH, TEOpHUs, aHAIMU3, CHUHTES,
KJaccupuKanus, NepuoAUIHOCTb, HaOI0IeHNE, IKCIIEPUMEHT, MOJCIIUPOBaHNE, U3MEPEHUE, MOJIEIb, SBJICHUE,
MApHUKOBBIN (P PEKT, TEXHOIOTHSI, MATEPHAIIBL.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, H30TONbI, PAJIUOAKTHUBHOCTD,
MOJIEKYJIa, JEKTPUUYECKUH 3aps], NPOBOJHHUKH, MOJYIPOBOAHUKH, IUAJIECKTPUKH, (POTORIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHUE BEIeCTBa, ra3, pacTBOp, PACTBOPHUMOCTh, KpUCTANIMYEcKas peléTka,
CIJIaBbl, (DU3MYECKHE BEIUYMHBI, CIMHULBI HM3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
CouHize.

Buonorus: ¢orocuntes, Apixanue, 6nocdepa, SKOCHCTEMA, MUHEPATIbHBIE YA0OPEHHS, MUKPOJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIbI, TOPHBIC TOPOJIBI, MOJIE3HBIE MCKOMAeMbIE, TOTLINBO,
BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJbBTATbBI OCBOEHUSA NNPOI'PAMMBLI IO XUMHUU HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHus JOCTUTAIOTCS B XOJ€
00y4eHHs XMMHHU B €IWHCTBE YU4E€OHOH M BOCIIMTATENHLHOU JEATEIHHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH
POCCUUCKMMH COLIMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE
IpaBWIaMd W HOpPMaMu IIOBEJIEHUS U CHOCOOCTBYIOT IIpoLeccaM CAaMOIIO3HAHMS, CaMOpPAa3BUTUS MU
COLIMAIN3aIUU 00yJarOIINXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LEHHOCTHBIX OPUEHTALMM M paCUIMPEHHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM 4YHCIIE B
4acTu:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY M HAyYHOMY HaclIeJHIO,
MOHMMAaHMs 3HAUYeHUs XHMHYECKOM HAayKH B IKHU3HHM COBPEMEHHOIo OOIIecTBa, CIOCOOHOCTH BIIAJETh
JIOCTOBEpHON MH(OpMaIMend 0 MepeoBbIX JOCTKEHUSX U OTKPBITHSX MHPOBOW M OTEUECTBEHHOW XUMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HaHUSAX 00 YCTpOMCTBE MHpa U 00IIECTBA;

2) rpasKIaHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUS O COLMAIbHBIX HOPMAaX M MPAaBWIAX MEXKJIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOW KOMIETEHTHOCTH B OOILLIECTBEHHO MOJIE3HOH, yueOHO-UCCIIeI0BATEIbCKOM, TBOPUECKON U
ApYTUX BUAAX AEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOH JEsATE€IbHOCTH MPHU BbINOJIHEHUH
y4eOHBIX, TO3HABATEJIbHBIX 33]1a4, BBHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM Y4€OHBIX MPOEKTOB,
CTpeMJICHHs] K B3aUMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B IpoOLecce 3TOI y4yeOHOM AeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEJACHHUE U MOCTYNKH CBOMX TOBApHUIIEH C MO3MIIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHMUYECKOM pPEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKHM U COCTaBIISAIOIIME OCHOBY JUIsl NMOHMMAaHHS CYIIHOCTH Hay4yHOU
KapTUHBI MUPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBSI3IX YEIOBEKa
C IPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBHI, HAMPABICHHBIC HA TIONyYE€HUE HOBBIX 3HAHUH MO XUMHH, HEOOXOIUMBIE ISt
00BsCHEHHST HAOII0IaeMBbIX IPOIIECCOB W SBJICHUM, TMO3HABATEIbHOW, WH()DOPMAIMOHHOW W YHUTATEIbCKOM
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON PaOOTHI C Y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUH;

UHTepeC K OOY4EeHHI0 U T[O03HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTb M  CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHONH M  HMCCIEAOBATENbCKOM  NIEATENbHOCTH, K OCO3HAHHOMY  BBIOODY
HAINpPaBIEHHOCTH U YPOBHS O0YUYCHHSI B TaTbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0POBBIH
o0pa3 JKHM3HM, OCO3HAHME IIOCIEACTBUI W HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aAIKOTOJIA,
HApKOTHKOB, KypPEeHHs1), HEOOXOIUMOCTH COOJIIOJICHUS MPaBHJI 0€30MaCHOCTH NPU 00paleHNH ¢ XUMHUECKUMHU
BELIECTBAaMHU B OBITY U pEaIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:



MHTEpEC K NMPAKTHUYECKOMY H3y4eHHIO Ipodeccuid W Tpyda paziIMuHOro poja, YBOKEHHE K TPYyAy U
pe3yabTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YUCIIE HA OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAaHUM M0 XMMUH,
OCO3HAHHBIM BHIOOP HMHIMBUAYAJIHHONH TPACKTOPUM MPOJNOJIKEHUS O0pa3oBaHMA C YYETOM JIMYHOCTHBIX
UHTEPECOB M  CIIOCOOHOCTM K XMMHH, OOLIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHEIIHOH
npoeCCUOHATBHON JICATEIIbHOCTH M Pa3BUTUS HEOOXOMUMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccCOHATIBLHOM Cpelie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOILEHHE K IPUPOAE KAaK MCTOUHUKY JKU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAHHUS, IIOHUMAHUE LIEHHOCTH 3I0POBOTO U OE€30MacHOTO 00pa3a >KU3HU, OTBETCTBEHHOE OTHOILCHHE
K COOCTBEHHOMY ()M3MUYECKOMY U IICUXMUYECKOMY 3/I0pPOBbIO, OCO3HaHME IIEHHOCTU COOJIOACHUS INpaBUil
0e30macHOTo MOBECHHS IpU paboTe C BEIIECTBAMH, a TAKKE B CUTYAIHMSIX, YTPOKAIOUIUX 3A0POBBIO U JKU3HU
JIFOJIEH;

CIOCOOHOCTH MPUMEHAThH 3HAHUS, MOJIy4aeMble TIPU U3YYCHUH XHUMUH, JJIS PEIICHUs 3a1a4, CBI3aHHBIX C
OKpy’Karollei MPUPOAHOM Cpenod, s TOBBILIEHHUS YPOBHSA HKOJOTMYECKOW KyJIbTYphbl, OCO3HAHHUSA
rJ100aBHOTO XapakTepa HKOJIOTHYECKHX MNpodjJeM M MyTed WX pemeHHs IOCPEICTBOM METOJOB XHMUH,
HKOJIOTUYECKOT0 MBILIUICHHs, YMEHHMsS PYKOBOACTBOBATbCSA MM B IIO3HABATENBbHOM, KOMMYHHUKATUBHOW H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pe3yabTaTOB BBIICIAIOT 3HAYUMBIE JJIsi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOlleHay4YHbIe IMOHATUS (3aKOH, TEOpus, MPUHLUI, TUIlOoTe3a, (PaKT, CUCTEMa, IPOLECC, SKCIEPUMEHT U
Apyroe.), KOTOPbIe HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpEAMETax M IO3BOJSIIOT Ha OCHOBE
3HaHUM M3 STUX MpeaMEeTOB (OpPMHUPOBATH NPEACTABICHHWE O LEJIOCTHOM HayyHOHW KapTWHE Mupa, U
YHHUBEpCaJbHbIE y4eOHBIC MACWCTBUS (TMO3HABATEIbHBIE, KOMMYHUKAaTHUBHBIC, PETYISATUBHBIC), KOTOPHIE
obecreynBaOT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO y4eOHOM
TeSITeTbHOCTH.

ITo3HaBaTeIbHbIe YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue aeiicTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JOIMUYECKOTO MBIIUIEHUS IPU OCBOSHHM 3HAHUM: PAaCKpbIBaTh CMBICI
XUMAYECKUX TOHATHH (BBIICIATh HMX XapakTepHblE NPU3HAKH, YCTAHABIMBAaTh B3aWMOCBSI3b C JAPYTHMH
MOHATUSIMH ), UCIIOIB30BATh MOHATHUS U1 OOBSICHEHHS OTAEIbHBIX (PAaKTOB U SIBIEHUH, BBIOMpATh OCHOBAHUS U
KPUTEPUH TSI KIACCU(PUKAIINH XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKINi, YCTaHABIMBATH MPHUYNHHO-
CIIE/ICTBEHHBIE CBS3M MEXIY OOBEKTaMHM H3Yy4YEHMs, CTPOUTHh JIOTMYECKHE PpacCyXJeHHUs (MHIYKTUBHBIE,
JeTyKTHBHBIE, TI0 aHAJIOTHH ), IETaTh BBIBOABI M 3aKITIOYCHUS;

yMEHHUE MPUMEHATh B Mpollecce MO3HAHUS MOHATHS (MpeIMETHbIE U MEeTanpeMETHbIE), CHMBOJIINYECKHE
(3HAKOBBIE) MOJIETIH, MCIIOJIb3YEMbIE B XUMHH, TPEOOPA30BBIBATH IMPOKO NMPUMEHSIEMbIE B XUMUHU MOJIEIIbHBIC
NPEJCTaBICHU — XUMHUUYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYecKass (opMysia U ypaBHEHHUE XUMHYECKOU
peakuu — TIpU PEHICHWH y4eOHO-TIO3HABATENBHBIX 3a7ad, C YYETOM OSTHUX MOJENBHBIX TPEACTaBICHUN
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHAYECKHX PEaKINi, BBIABIATH O0IINE 3aKOHOMEPHOCTH, IPUIHMHHO-CIICICTBEHHBIE CBSI3U U IPOTHBOPEUHSI B
M3Yy4aeMBbIX MIPOLECCAX U SBICHUSAX.

Ba3oBble nccienoBaTebcKue 1elicTBUS:

YMEHHUE UCII0JIb30BaTh MOCTaBIEHHbIE BOIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KaUeCcTBe
OCHOBBI JIUIs1 POPMUPOBAHUS THITOTE3BI TIO IPOBEPKE NMPABUIIBHOCTH BHICKA3bIBAEMBIX CYXKICHHIA;

NpUOOpETEeHUE OMbITA M0 IUIAHUPOBAHUIO, OPTraHU3AlMU U MPOBEACHUIO YUEHHUUECKUX IKCIIEPHUMEHTOB,
YMEHHE HaOI0OaTh 32 XOJOM IPOIEcca, CAMOCTOSTENFHO MPOTHO3HPOBATh €0 Pe3yibTaT, (hOpMyITHpOBaTh
0000IIEeHUsT U BBIBOABI 10 pe3yjibTaTaM IPOBEAEHHOIO OIbITa, MCCIEJOBAHUSA, COCTABIATH OTUYET O
MpoJieTIaHHOM padoTe.

Paborta ¢ undopmanmeii:

yYMEHHUE BbIOMpPATh, aHAIU3UPOBATh M HMHTEPIPETUPOBATh MH(MOPMALUIO PA3IMYHBIX BHJIOB U (GOpM
NPEJCTAaBICHUS, MOJy4YaeMyl0 U3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JIMTEpaTypa XWMHYECKOTO
COJIepKaHus, CIpaBOYHBbIE IocoOus, pecypcsl VHTepHeTa), KPUTUYECKH OLEHMBATH IPOTHBOPEUMBYIO HU
HEI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NPUMEHATh pa3jiMyHble METOABI M 3alpochl IpU MOUCKE U oTOOpe HHpopMamuu Hu
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJs BBINOJHEHHUS Y4YeOHBIX M IO3HABATEIbHBIX 3a]au
OIpeNIeIEHHOIO THUIA, NPUOOPETEHNE ONbITa B 00JACTHU MCIOJIb30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX



TEXHOJIOTUH, OBJIAJEHUE KYJIbTYPOH aKTUBHOIO HCIIOJIb30BAHMSA PA3JIMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTHUMalbHYI0 (OpMYy MpEACTaBlIeHUs HHPOpPMALlMM U WUIJUTIOCTPUPOBATH
pelraeMble 3a/1a4u HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 UX KOMOUHAIUSMU;

yYMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATH B Mpolecce yueOHOW M HCCIIEOBATEIbCKOM N1eATeIbHOCTH
MH(OPMALIHIO O BIMSHUU MPOMBIIIICHHOCTH, CEJIbCKOTO XO3SHCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKpYKaroIen
MIPUPOJIHOM CpebI.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUA:

YMEHHs 3a7aBaTh BOIPOCHI (B XoJe Auanora M (WiaM) TUCKYCCHM) IO CYIIECTBY OOCYXIaeMON TEeMBbl,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKESHHOH 3a/1auu;

YMEHHUs MPEICTaBIATh IOJYYEHHbIE PE3YNbTaThl I103HABATEIBHOM JEATEIBHOCTU B YCTHBIX M
IIMCBMEHHBIX TEKCTax; JejaTh I[PE3CHTALMI0 pPE3YyJbTaTOB BBIIOJHEHUS XHMHUYECKOTO 3SKCIIEpUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHHUS Y4eOHOro COTPYJHHYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IIO3HABaTEIbHOH U
UCCIIEIOBATENLCKOM ESTENIbHOCTH MPU PEIICHUH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOLIUX HHTEPECOB
U corjlacoBaHMsl mo3uuuil (o0CyxeHusi, 0OMEH MHEHMSIMH, «MO3IOBbIE LITYPMbD», KOOPJUHAIMS COBMECTHBIX
JEHCTBH, onpe/iesieHne KPUTEpUeEB M0 OIICHKE KaueCTBa BHIIOJTHEHHOW padOThHI U IpYTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHUE  CaMOCTOSITENIbHO  ONPENENATh  LEIU  JEATEeIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIISATH,
KOHTPOJIMPOBATh M TPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JEATENBHOCTh, BHIOMpaTh Hamboee
s (deKTUBHBIE CMOCOOBI pelIeHUsT YYEOHBIX U IO3HABATEIBHBIX 33/a4, CAMOCTOSITENIBHO COCTABIATH WIIH
KOPPEKTUPOBATh NPEJIOKEHHBIN aJITOPUTM JIEUCTBUN MPU BHIOJHEHUH 33JaHUI € YYETOM IOJIYYEHUS HOBBIX
3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUAX, OLEHUBATh COOTBETCTBHE MOTYYCHHOTO Pe3yabTaTa
3asBJICHHOM LI€JIM, YMEHHUE UCIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEUIaracMble B YCIIOBUM 3aJaHUMN.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO O0S3aTEIbHOIO COAEPIKAHMS, YCTAHOBJIEHHOIO
JTaHHOM (enepanbHOil paboueil mporpamMmol, BBIAEISIOT: OCBOCHHBIE OOYYarOIIMMHUCS HAay4dHble 3HaHUS,
YMEHHMS ¥ COocoObl IeHCTBUM, crerupuUecKre sl IPeIMETHON 00JacTH «XUMUS», BUbI AE€ITEIbHOCTU 10
MOJTyYEHHIO HOBOT'O 3HAHHUS, €r0 MHTEPIpETALNH, TPEOOPa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsX.

K kxoHny oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® PpACKpbIBATh CMBICI OCHOBHBIX XHMHMUYECKHX MOHATHI: aTOM, MOJEKYJa, XUMUYECKHA SJIEMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOIHAsA), BAJIEHTHOCTD,
OTHOCHTEIIbHAsl aTOMHAsi U MOJIEKYJIIpHAas Macca, KOJWYEeCTBO BELIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi 0N XUMHUYECKOrO 3JIEMEHTa B COEIMHEHHM, MOJISIPHBIM 00BEM, OKCUA, KHUCIOTa,
OCHOBAaHHWE, COJb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIEHHs, XUMHYECKas peaxkuus,
KJaccu(uKalusl peakUuil: peaklMu COEAMHEHUS, PEeaKIMM pPAa3JIOKEHUs, PEeaKlUUu 3aMelleHHs,
peakuuu oOMeHa, PK30- U IHAOTEPMUYECKHE PEaKlUu, TEIJIOoBOM 3(PQeKT peakiuu, sIpo aToMma,
AJIEKTPOHHBIN CJIOM aroma, aTOMHas OpOWUTalb, paguyc aToOMa, XMMHYECKas CBs3b, IMOJISIpHAs U
HETOJISIpHAsT KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, AHHMOH, pPacTBOP, MaccoBas IOJIA
BellecTBa (MIPOLEHTHAs! KOHLIEHTPALHs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSITHM U NPUMEHSTh STU TMOHATHS IMPHU
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

® UCMOJNb30BaTh XUMMUYECKYIO CHMBOJIUKY [UIS COCTaBJeHUS (OpMyNn BelIECTB U ypaBHEHHH
XUMHUYECKUX PEAKIUH;

® ONpeleNsiTh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OHMHAPHBIX COEAMHEHUSAX, CTENEHb OKHCJIECHHUS
9JIEMEHTOB B OWMHApHBIX COEJMHEHUSX, NPUHAIJICKHOCTh BEIIECTB K OINpPENeNEHHOMY KIIACCy
cOoeUHEHNI 1o Qopmynam, BUI XUMHUYECKON CBSI3M (KOBaJleHTHAasi U MOHHAs) B HEOPraHUYECKUX
COC/INHEHMSIX;

e packpseiBath cmbica Ilepuoanueckoro 3akona J[. M. MenneneeBa: IeMOHCTpUPOBAaTh ITOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX IosokeHus B [lepuonnueckon
CHUCTEME, 3aKOHOB COXPAaHEHHs MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOrajpo;



OMKCHIBATH M XapaKTepu3oBaTh TaOMMUHyI0 ¢opmy [lepuonndeckoil CHUCTEMBI XHUMHYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHasg noArpynna (A-rpynma)» u «nobounas noarpynna (b-
TpyIIa)», Maible U OONBIINE MEPHObI, COOTHOCUTh O0O3HAYCHHS, KOTOPhIE MMEIOTCS B TaOJUIIe
«Ilepuognueckas cucrema xumuueckux odnemeHtoB J[. WM. MengeneeBa» € 4YHMCIOBBIMU
XapaKTepUCTHKAMU CTPOCHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, ooliee Yucio
AJIEKTPOHOB U paclpeAeseHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKHE IJIEMEHThI, HEOPraHUYECKUE BEILEeCTBA, XUMUYECKHE peakiuu (1o
YHCITY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TETNIOBOMY 3P PEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB pA3JIUYHBIX KIJIACCOB,
MOATBEPK/Iasi ONMUCAHHE MPUMEPAMU MOJEKYJISPHBIX ypaBHEHUIl COOTBETCTBYIOIIUX XHMHYECKUX
peaKuuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
MPOTEKAHNUS XUMHYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIUUCIISATh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XUMHAYECKOTO 3JIeMEHTa TOo (opMylie COCTUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PEaKIuu;

MPUMEHATh OCHOBHBIC OMNEPAIlMU MBICIIMTEIILHON JEATeIbHOCTH — aHajlu3 M CUHTE3, CPaBHEHHE,
000011IeHNEe, CUCTEeMAaTH3AIHIO0, KIAaCCU(UKALUIO, BBISIBICHUE TPUYUHHO--CIICJACTBEHHBIX CBSA3CH —
JUISL U3y4YEHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUii, ECTECTBEHHO-HAYYHbIE METO bl IIO3HAHUS —
Ha0II0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, YIKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

CJIeIOBaTh MPaBUIIaM MOJIb30BAHMS XUMUYECKOU TTOCYA0H U J1abopaTOPHBIM 000pyA0OBaHUEM, a TAKKE
mpaBWwiiaM oOOpalleHusi C BEUIECTBAMH B COOTBETCTBHMM C HWHCTPYKIUSMHU [0 BBIMOJIHEHHUIO
71a00paTOPHBIX XWMHUYECKHUX OINBITOB IO TIOJIYYEHHIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(Boopoia ¥ KUCJIOpOJA), TMPUTOTOBICHUIO PACTBOPOB C OIpenelaEHHOW MaccoBOM aoJeit
pacTBOPEHHOTO  BEIIECTBA, IUJITAHUPOBaTh W  TMPOBOJUTH XHWMHYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIETOYEH M KUCIOT ¢ MOMOIIBI0 HHAUKATOPOB (JIakMyc, QeHo(TalenH,
METUJIOPAHXK U JAPYTHE).

K koHny oOyueHuss B 9 kiacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUH: XUMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJia, UOH,
KaTHUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKUCIIEHUS, XUMHUYECKasi PEakils, XUMUYECKasl CBS3b, TEIUIOBON 3((EKT peakiuu, MOJb,
MOJIApHBIA 00BEM, PacTBOP, DIEKTPOIMUTHI, HEIIEKTPOIUTHI, AIIEKTPOIUTHYECKAS TUCCOIUAINS,
peakiu MOHHOTO OOMEHa, KaTaju3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMBbIC
peaKIK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTAHOBJICHHE, QJUIOTPONHUs, aM(pOTEPHOCTh, XHUMHUYECKasi CBS3b (KOBAJEHTHAs, WOHHAasi,
MeTaJTU4ecKasi), KpUCTAIIINYeCKast PeméTka, KOppo3usi METAIJIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOMH
peakuuu, npeaenbHo gonyctuMas konuentpanus [1/IK Bemectna;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKMX MOHSATHUH M NMPUMEHATH 3TU MOHATHUS NpHU
ONMMCAHUU BEUIECTB U UX MPEBPALICHUN;

WCIIONh30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBiieHHs (OpMys BEIIeCTB H YpaBHEHUU
XUMHUYECKUX PEAKIUH;

OTIPEJIEIIATh BAJIGHTHOCTh U CTETICHh OKHUCIICHUS XUMUYECKHUX 2JIEMEHTOB B COCMHEHUSX PA3TUIHOTO
COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEOUWHEHUU 1o ¢opMyrnaMm, BUT
XUMHUYECKOHM CBS3M (KOBAJICHTHAs, MOHHAs, METAJUINUECKas) B HEOPTAaHUUECKUX COEAUHEHUSIX, 3apsi
MOHA 110 XUMUYECKOU QopMmyIie, XapaKTep Cpelbl B BOJHBIX PACTBOPaX HEOPTraHUYECKUX COEAMHEHUH,
THUII KPUCTAJUIMYECKON PEIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMmbica [lepuonnueckoro 3akonHa J[. WM. MengeneeBa W JEMOHCTPUPOBATH €ro
MOHMMAaHMUE: OMNUCHIBATh U XapakTepu3zoBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTembl
XUMHYECKHUX OJJIEMEHTOB: pa3jiinuaTh MOHITHS «TJIaBHAs moArpymma (A-rpymma)» U «1moOodyHas
noarpynma (b-rpymnma)», Manasie U 60bIIME MEPUOIBI, COOTHOCUTh 0003HAUYCHHUSI, KOTOPHIE UMEIOTCS
B TICPUOAMYECKON TaOiuile, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsAf sApa, 00Illee YUCIIO0 NEKTPOHOB U paclpeesieHue UX MO AJIEKTPOHHBIM



CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB M MX COCIUHEHUH B
npejenax MajbIX IEPUOJOB U IJIABHBIX HOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHNYECKHUE BEIECTBA, XUMHUECKUE PEaKIMU (I10
YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUWHU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHHUIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PHUUECKUE XUMHUUECKUE CBOMCTBA IPOCTHIX U CIIOKHBIX
BEIIECTB, MOATBEpXkJas ONMCAHUE NpPUMEpaMH  MOJEKYJISIPHbIX W  HOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUi;

COCTABJIATh YPAaBHEHMs 3JIEKTPOJIUTUYECKON AMCCOLMALMM KUCIOT, IENoYed U cosied, MOJHbIE U
COKpAIlléHHbIE YpAaBHEHMs pEakUUi HMOHHOrO OOMEHa, ypaBHEHUs peakUuil, MOATBEp)KIAroIIuX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN ITOCPEICTBOM COCTABIICHUS
JIEKTPOHHOIO OajaHca 3TUX PEAKIIMM;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH IMPOTEKAHUS
XUMHUUYECKUX MPEBPAIIECHUIN B PA3INYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIDHYIO M MOJIAPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOr0 3JIeMEHTa 1o (opMysie COEIUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
MIPOBOAUTH PAcU€Thl [10 YPaBHEHUIO XUMUYECKON peaKkiuu;

co0Jro1aTh MpaBuiia MOJb30BaHUA XUMHUYECKON MOCYI0M 1 J1abOpaTOpHBIM 000pYI0BAHUEM, a TAKKE
IpaBuja oOpalleHHs ¢ BEIIECTBAMHM B COOTBETCTBMM C MHCTPYKLUUSMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 110 TIOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YIJIEKUCIIOTO ra3a);

IIPOBOAUTH PEAKIMU, MMOATBEPKAAIOIINE KAUECTBEHHBI COCTaB Pa3jIMUHBIX BELECTB: PaclO3HABATh
OTIBITHBIM TYyTEM XJIOpUA-, OpOMUA-, HOAU-, KapOoHaT-, (ocdar-, cumkar-, cyiabdar-, THAPOKCU-
VOHBI, KATUOHBI aMMOHHUSI U HMOHBI U3YYEHHBIX METAJJIOB, NIPUCYTCTBYIOIIME B BOJHBIX PacTBOPAx
HEOpPraHMYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAIW3 M CUHTE3, CPAaBHEHHUE,
000011IeHNe, CHCTEMAaTU3alliI0, BBISBIEHUE NPUYUHHO-CIEICTBEHHBIX CBSI3€d — M1 WU3y4YEHHS
CBOWCTB BEIIECTB U XUMHUYECKUX pEaKIMii, €CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOJI0IeHUE,
U3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K
Ne HaumeHoBaHue pa3iejioB U TeM OMEECTRO qacm;( n JJIeKTPOHHbIE (undposbie)
n/n NPOrpamMMbl Bcero p;);oTTp;:JILHHe p;g::::quKne o0pa3oBaTe/ibHbIE PECYPChI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
= ; 2 wox
' P https://m.edso0.ru/7f41837c
JESITEIILHOCTH YEJI0BEKA
bubnuoreka 1HOK
1.2 BemecTBa 1 xumMuueckue peakiuu 15 1 0 https://m.eds00.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonsarue 06 6 0 0 bubnuoreka HOK
' OKCHIaX https://m.edsoo.ru/7f41837c¢
29 Bogopon.llondarue o kucmorax u 8 0 1 bubnuoreka HOK
' COJIAX https://m.edso00.ru/7f41837c
23 Bona. PactBopel. Ilonsarue 006 5 1 1 bubnuoreka HOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c¢
24 OcHOBHBIE KJIaCChl 11 1 1 bubnuoreka HOK
' HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/7f41837c
Hroro no pasneny 30

Paspnen 3. Ilepuoanyecknii 3axoH u Ilepuoguyeckas cucrema xummnueckux 3jemeHToB JI. U. MenneneeBa. CtpoeHne aToM0oB. XMMH4YeCKas CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIul

3.1

3.2

[Tepuoanueckuii 3aKOH 51
[Tepnonnueckas cucrema
XUMHYECKUX »ieMeHTtoB . .
Menpene-eBa. CTpoeHne aToma

Xumuyeckas CBSI3b.

OKUCIIUTEBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Uroro no pazneny

15

buoOmmoreka
https://m.edsoo.ru/7f41837¢c

bubOmmoreka
https://m.edsoo.ru/7f41837¢c

bubmmoreka
https://m.edsoo.ru/7f41837¢c

LIOK

LIOK

HOK



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

Peseparoe Bpems 3 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB TIO 68 6 5
[TPOIT'PAMME
9 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3nesion 7 TeM (undposBbie)
Ne n/mm S——— Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06pa30BATETBHbIC
padoThI padoThI pecypch
Pa3znes 1. BenecTBO U XUMHYeCKHE PeaKIUU
11 [loBTOpeHne u  yriuyOlieHWe  3HAHWA 5 1 0 bubnuoteka HOK
' OCHOBHBIX Pa3JiesIoB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnmoreka HOK
' peaKimii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JYCCOLMaIus. 8 1 1 bubnuoreka LHOK
' XMMHYECKUE PEaKIIUH B paCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasznea 2. HemeTrayibl 1 UX cOeIMHEHUS
21 OOmast ~ XapakTepUCTHKAa  XHMHYECKUX 4 0 1 bubnuotexa HOK
' anemenToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
o | oo e e | ; oo 10K
' PYIIBL. - -€p https://m.eds00.ru/7f41a636
COCJIUHECHHUS
OOmiass ~ xapakTepuCTHKa  XUMHYECKHX
bubnuoreka LHOK
2.3 anemeHTOB VA-rpynmsl. A3zor, hpochop m ux =~ 7 1 1 https://m.edso0.ru/7f41a636
COEJIMHEHUS
o | o e mere [ 2 Bneros 10K
' o PYITHB. oA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro no pasneny 25
Paznen 3. MeTa/uibl M HX COeTHHEHUS
N bubnuoteka LHOK
3.1 Obumme croHcCTBa MeTaIIoR 4 0 0 https://m.edsoo.ru/7f41a636
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3.2 Baxknelinme Metayuisl 1 UX COEIUHEHUS 16 2 2 Eﬁgﬁ?f;ﬁe;asoo (u/7f 415%12
Utoro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeia
bubnuoreka LHOK
4.1 BemecTsa 1 maTepuaisl B )KU3HU YEIOBEKA 3 hitps://m.eds00.ru/7f41a636
Hroro mo pazueny 3
Pe3epBHOE Bpemst 3 bubamorexa HOK
p P https://m.eds00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7
MNOYPOYHOE INJNTAHUPOBAHHUE
8 KUIACC
No KonunyecTBo yacos Jlara JJIeKTPOHHbIe HHM(ppOBbIE
o/u | YeMaypoka Beero Konurpoibnsie IIpakTHdeckue — odpasoBaTe/bHBIE
padoThbI padoThbI pecypcsl

1 [Ipenmer xumuu. Ponp XumMuM B KU3HU 1 0 0 Bbubnuoreka HOK
yenoseka. Tena u BeecTsa https://m.edsoo.ru/ff0d210c

bubnmmoreka HOK

2 ITonsatue o MeTOdaX MO3HAHUSA B XUMHUH 1 0 0 hitps://m.edsoo.ru/ff0d227e
[IpakTuueckas padota Ne 1 «IIpaBusna paboTsl

3 B Jsaboparopun U npuéMbl obOpamenus c¢ 1 0 1 ]f?tptIg:'I;I/?nTeeI:jZOO (/0 dg(gf
J1a00paTOPHBIM 000PYTOBAHUEM) — '

4 Uucrteie BemectBa u cMecu.  CrocoObl 1 0 0 bubmmoreka HOK
paszesneHus cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckass pabora Ne 2 «Pa3nenenue

5 cMeceil (Ha TpuUMepe OYMCTKM MoBapeHHOM 1 0 1 Eg6g7/(;;e;1100 ru/Ff0 dzl'é?g
COJIN)» Ps-iim. '

bubnuoreka HOK

6 ATOMBI 1 MOJICKYIbI . 0 0 https://m.edsoo.ru/ff0d2a6c

7 XWMHYECKUE DJIEMEHTHl. 3HAKW (CHMBOJIBI) 1 0 0 bubnuoteka HOK

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubnmmoreka LHOK

8 Tpocteie u cioxubie BeimecTsa 1 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubamotexa HOK
https://m.edsoo.ru/ff0d2d50
10| Xemewscoxan Gopuyan. Basenmmocrs mmomos | 1 Buboterca LIOK
‘ https://m.edsoo.ru/ff0d2eae
XAMHUYECKHX DJIEMEHTOB
11 OtHocuTenbHas aToMHast Macca. 1 bubnuoreka HOK
OTHOCUTENbHASI MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast [0JI1 XUMHUYECKOIO DJIEMEHTA B 1 Bbubianoreka HOK
COEIUHCHUHI https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monbs. MoisipHas 1 bubmmotexa HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 duznyeckue W XUMHYECKHE  SBJICHUS. 1 bubnuoreka HOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku u yCII0BUS NpOTeKaHuA 4 bubmmotexa HOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3akoH COXpaHEHUS MAaccChl BEILIECTB. 1 bubnuoreka LHOK
XUMHYECKUE YpPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus: KOJIMUeCcTBa, MacChl BEIIECTBA 10 1 bubnuoreka HOK
YPaBHEHUSIM XUMHUYECKUX peaKImi https://m.edsoo.ru/ff0d5708
K ndUKaIms XUMHYECKHX KITHHA
18 (CJ:)a;I:[(;/IHq;HI/IE}lIH pa3J10>KerIfi 3aM€fI.?ePIIII/IH 1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. MOHOCOB — EHBIN-
19 3HuHKnoneanJTIO ° OCOO606meHHe e u 1 bubmiorexa HOK
' . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMsl 3HAHUI
20 KonTponbnas padora Nel o teme «BemectBa 1 bubnuoreka HOK
Y XUMHYECKUE PEaKIHI» https://m.edsoo.ru/ff0d4290
| Knoropon — oo m mpoonoe semeemn, | 1 bu6morera LIOK
’ https://m.edsoo.ru/ff0d448e
O30H
22 zﬁﬁ){;?;? e(peefllcumf HZ/II?I:Cle;I-II/II:H rc:;());;;:)a 1 bubmorexa HOK
’ ' https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
23 Crioco0b1 MOJTYICHHS KHCJIOpO/1a B 1 bubnuoteka [HOK
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nabopaTopuu u IIPOMBIIIJICHHOCTH.
IIpuMeHeHHe Kucnopoaa

TemmoBoit 3(p(deKT XUMHYECKOH peakiuu,

https://m.edsoo.ru/ff0d497a

bubnuoreka LHOK

24 MOHATHE O TEPMOXMMHUYECKOM YpaBHEHUH, hitps://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
25 ggf J:;EZHHe(He(b;(I; a}llr Oﬂbcno?o6blMeTaeI£). bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
26 EIPI?)I;THZ:IJ/I?H Hpa6§ggn jl\i-(l_)l/le ’ KE(?HO T(f Mae bubmorexa HOK
Y1 . P poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
27 duspyeckue W XHUMHUYCCKHE  CBOMCTBA bubnuoreka HOK
Bosopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
28 ITonsaTHe 0 KUCIOTAX U COJISAX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
29 Croco0sl IIOJTyYEHHUS BOJIOpO/Ia B bubnuoreka LHOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
B | dompeme r eotupume  noroposn, BuGmorera LOK
Y1 . p FOpoaa, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOUCTBY
N N bubnuorexa HOK
31 MossipHblii 00BEM ra3oB. 3ak0oH ABOTapoO hitps:/m.edsoo.ru/ffod542e
p | omerems b, sommems s oo ok
N y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
o | Eaomerems ofnbuon e T Spemenm T
peaxil . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
34 dusnueckne U XUMHUYECKUE CBOMCTBA BOIbI bubmuorexa HOK
A https://m.edsoo.ru/ff0d587a
. bubnuoreka HOK
35 CocraB ocHoBanuil. [Tonsitue 00 nHIUKATOpaX hitps:/m.edso0.ru/ff0d59e2
36 E;)I){I;CL:( aZHHIl?STBOaF:;TBZm; }ﬁzigg;:; BIeoni bubmiorexa HOK
B PactBOpbL a https://m.edso0.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
37 [Ipaktuyeckas pabora Ne 5 mo Teme bubnuoteka HOK
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«IIpuroroBiieHNE pacTBOPOB C OMpPEACIEHHON
MacCOBOM J0JIeH PACTBOPEHHOIO BEILIECTBA

https://m.edsoo.ru/ff0d5eba

38 KonrponsHast  pabora Ne2 mo  Teme bubmuotexa HOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
39 OKXCHUBL: COCTaB, Kiaccudukanms, Bbubmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
40 EI/?;}Z}FGH}:;I; E)’ICHOB’:IIE’;H‘{G;KHG aM(l)?r(:;f{zi bubamotexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
a1 OcHoBaHUS: COCTaB, Kiaccudukanms, Bbubmnoreka HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
42 [lonyyenne W XUMHUYECKHE  CBOMWCTBa bubmmotexa HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
43 Kucaorsr: COCTaB, KJ1accuukanms, bubnuoreka LHOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
44 [Tonmy4yeHue n XUMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa 110K
https://m.edsoo.ru/ff0dfee2
45 Comu (cpeanue): HOMEHKIATypa, CHOCOObI bubnmnoreka HOK
MOJTY4CHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpaktuyeckas paGora Ne 6. Pemenue
16 SKCIIEPUMEHTAJIbHBIX  3a7ad [0  TeMe bubnmnoreka HOK
«OCHOBHBIE KJIacChI HEOPraHUYECKHX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
47 Bomopon — 2neMEHT M NpoCTOE BEIIECTBO. bubnmnoreka HOK
Haxoxxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
48 I'eneTnyeckas  CBA3b  MEXIAY  KjaccaMu bubnuotexa HOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3AIU 3HAHUI bubmuorexa HOK
https://m.edsoo.ru/00ad9cb2
KonrtponbHas padora Ne3 o teme "OCHOBHBIE bubnuotexa HOK
50 o .
KJIACChl HEOPTaHMUYESCKUX COCMHEHHN https://m.edsoo.ru/00ad9ela
IlepBbie MOTIBITKH KJ1accu(uKauu
XUMHAYECKHX AIeMeHTOB. [loHsTHE O Tpymmax EH6IoTexa ITOK
51 CXOJIHBIX 3JIeMeHTOB. [lepuonnyeckuii 3aKoH u

[lepuoanueckas cuctema XUMUYECKHX
anemeHToB /I. 1. Menneneesa

https://m.edso0.ru/00ad9ffa



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

bubnmmoreka LHOK

52 Tlepuome!, rpyriel, HOArPYIITE! https://m.edsoo.ru/00ada52c
Crpoenne aromoB. CocTaB aTOMHBIX SJEp.

53 N3otomnbl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK bubnuoreka HOK
aTOMOB 3JIEMEHTOB [lepHoaruecKoi CHCTEMBI https://m.edsoo.ru/00ada342
.. MengeneeBa

54 [IpoMexxyTouHass  uTOroBas aTTecTalus. bubnuoreka HOK
KonrposbHas paborta https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHUYECKOTO SNEMEHTA MO EuGInorexa [TOK

55 ero mosioxxkeHuto B Ilepuomuyeckoit cucreme httos://m.ed /00ada824

PS://mM.edso0.ru/Ulada
. . MenaeneeBa
o | e Nepmamemion o 3 T
. ' ' ' https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, Me1aror U rpaK JaHuH
Kontponbnas pabora. " CrpoeHue aroma.

57 [lepuoanueckuii 3aKOH W TMEPUOAUYECKAs Bubnuoreka HOK
cUCTeEMa XHMMHYECKHX odnementos J[. M. https://m.edsoo.ru/00ada52c
MenpeneeBa

58 DNeKTPOOTPUIIATETEHOCTh aTOMOB bubnuorexa HOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

59 HNonnas xumMuyeckas CBsI3b bubmorexa HOK

https://m.edsoo.ru/00adac34

60 KoBanenTHast momnsipHasi XUMHYECKasi CBA3b bubmmorexa HOK

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

61 KoBasienTHast HemossipHasi XUMUYECKasi CBSI3b bubmmorexa HOK

https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIIEHUS bubmotexa HOK

https://m.edsoo.ru/00adae28

63 OKUCTUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmmorexa HOK

https://m.edsoo.ru/00adb076

64 OKuCIUTEN 1 BOCCTAHOBUTEIH bubmorexa HOK

https://m.edsoo.ru/00adb076

65 KonTponbnas padota Ned4 no teme «CtpoeHue bubnuoreka HOK
aToMa. XMMHYECKask CBSI3b) https://m.edsoo.ru/00adb486

66 PeszepBHbIit YPOK. O6o0menue u bubnuoteka HOK

cUCTeEMAaTHU3alusd 3HaAaHUN

https://m.edso0.ru/00adb33c



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 PeszepBHbIit YPOK. O600menue noy 0 0 bubnuoteka HOK
crCcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PezepBHbIit YPOK. O06o006menne noy 0 0 bubmuotexa HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 6
9 KUIACC
N Koanvecrno yacos Jlara DeKTpoHHbIe HU(ppPOBLIE
. Tema ypoka Beero Kontpoabusbie IIpakTuueckue wayenus o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
) A 0 0 Bubmorera LOK
o https://m.edsoo.ru/00adb59e
Menneneena
KOHOMEPHOCTH B HM3MCHCHHHM CBOWCTB
2 iiMOHqOeciﬁxoc 3HeMeHT§Be iepBLIXC OT;):éX 1 0 0 bubimotexa HOK
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudpukanus u HOMEHKIaTYpa 4 0 0 bubnmoreka HOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunsl  XxumuyeckollT CBSI3M M THIHI 1 0 0 Bbubnuoreka HOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KoutponbHas pabora Nel mo Tteme
5 «IloBTopenne u  yrinybnenue  3HaHuil 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Knaccudukanuss XuMHUYECKUX PEAKIUNA TI0 1 0 0 bubnuorexa HOK
pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
ITonstin K TH XHMHYECKOMN KITUH.
7 HgHﬂTI/IZ Oocr(())llzgi“eHme Hecre(;eplz)iaeHIf{Hx 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsiTHE O XWMHUYECKOM  pPaBHOBECHH.
@axkTopsl,  BIMAIOIIME HA  CKOPOCTb bubnuotexa HOK
8 . 1 0 0 _
XMMHYECKOH  peaKkIMi W TOJOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC 1 0 0 bubnuoreka HOK
peakiuu https://m.edsoo.ru/00adcade
10 Teopust SMEKTPONUTHYECCKON JTUCCOIUAIIHH. 1 0 0 Bbubnuoreka LHOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

CunbHbIe U clla0dble JIEKTPOIUTHI

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

11

12

13

14

15

HoHHbIe ypaBHEHHs peak Ui

XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHMI
B CBETE MpeCTaBICHUI 00
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
XHUMHUYECKHE CBOMCTBA COJEM B CBETE
MPEACTaBICHUH 00  BJIEKTPOJMTHYECKOM
JHACCOIAAIIN

ITonstue o TuapoJImn3eC coJiei

O06001IeHYE ¥ cUCTEMAaTU3aluUs 3HAHUI

bubnuoreka LHOK
https://m.edsoo.ru/00add448

bubnuoreka LHOK
https://m.edso0.ru/00add5d8

16

17

18

[Ipaktuueckass pabora Ne 1. «Pemenue
SKCIEPUMEHTAIIbHBIX 3371

KonrponbHas pabora Ne2 mo Tteme
«DNEKTPOIUTHYECKAS JMCCOLIAIINS.
XUMHUECKUE PEAKIH B PACTBOPAX)»

bubnuoreka LHOK
https://m.edsoo.ru/00add8b2
bubnuoreka LHOK
https://m.edsoo.ru/00add9d4
bubnuoreka HOK
https://m.edsoo.ru/00addd12
bubnuoreka HOK

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

bubnuoreka HOK
https://m.edsoo.ru/00addecO

bubnmmoreka HOK
https://m.edsoo.ru/00addfe2

19

20

21

22

O6mas XapaKTEepUCTUKA TaJIOTeHOB.
XUMHUECKHE CBOICTBA Ha MPUMEpE XJIopa
XJ0pOBOJOPO/I. Consinas KHCIIOTA,
XUMHUYECKHE CBOMCTBa, MOJTy4YeHHUE,
IIPUMEHEHUE

[IpakTnueckass pabora Ne 2 mo Teme
«IlomydeHne CONAHON KUCIOTHI, U3YYCHHUE €€
CBOMCTB»

Bbruncnenuss mo ypaBHEHUSIM XHMHUYECKUX
peakuuii, eciu OJMH W3 PEarcHTOB [aH B
n30bITKE

OO6mrast xapakTepucTuka 3JeMeHTOB VIA-
IpyHIbI

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

bubnmmoreka HOK
https://m.edso0.ru/00ade348

bubanoreka [IOK
https://m.edsoo.ru/00ade488

bubanoreka [IOK
https://m.edsoo.ru/00ade64a

23

ANIOTpOIHBIE MOUPHUKAIINN CEPBI.
Haxoxnaenue cepsl M €€ COeAMHEHUH B
Ipupoae. XMMHUYECKHE CBOMCTBA CEPBI

bubanoreka HOK
https://m.edsoo.ru/00ade64a

24

CepoBomopon, cTpoeHue, GU3NYECKUE U
XUMHYECKHE CBOMCTBA

bubmmoreka LHOK
https://m.edso0.ru/00ade802



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

25

26

Oxcunpl cepbl. CepHas KUCIOTa, (PU3UIECKHE
U XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

XUMHYECKHE DPEaKLHH, JIEKAIIUE B OCHOBE
IPOMBIIICHHOTO  clloco0a  MOJy4eHUs
CEPHOM KMCIJIOTBl. XMMUYECKOE 3arps3HECHUE
OKPYKAIOILEH Cpelibl COEAUHEHUSIMH CEPbI

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

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

27

28

BbluriciieHne  MaccoBoW IO BBIXOJA
MPOAYKTa PEaKIiu

OOmass xapakTepucThKa JJIeMeHTOB VA-
rpyIIbl. A30T, paCIpOCTPAHEHUE B PHPO/IC,
bu3rUeCKre ¥ XMMHUYECKHE CBONCTBA

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

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

29

30

31

AmMHak, ero ¢u3MYecKHMe M XUMHUYECKUe
CBOMCTBA, IOJIY4YCHUE U IPUMEHEHUE

[IpakTnueckass pabora Ne 3 mo Teme
«[Tomyuenne ammuaka, M3y4yeHHE €ro
CBOMCTB»

A3oTHas  kuciora, €€ (u3MUecKue U
XUMHMYECKHE  CBoMcTBa.  [cmonb3oBaHue
HATPAaTOB W COJEM aMMOHHUS B KauyecTBE
MUHEpAIbHBIX  yA00OpeHuid. XuMuyeckoe
3arpsi3HEHUE OKpYXKaroueu Cpensl
COCIMHEHMSIMU a30Ta

bubnuoreka HOK
https://m.edso0.ru/00adf004

bubnuoreka HOK
https://m.edsoo.ru/00adf180

bubnmmoreka HOK
https://m.edso0.ru/00adf306

32

33

34

KoHnTponbHas pa0ora. "Xumunueckue
3JIEMEHTHI cepa U a30T"

®dochop. Oxcun pochopa (V) u pochopnas
KHUCIOTa, (U3MUECKHe M  XUMHYECKUe
CBOMCTBA, OJIyYCHHUE

Hcnonb3oBanue ¢ocdaTtoB B  KauyecTBe
MUHEpaNbHBIX  ynoOpeHuil.  3arpsi3HeHue
IPUPOJHOM cpenbl hocdaTramu

bubnuoreka HOK
https://m.edso0.ru/00adf518

bubnuoreka HOK
https://m.edso0.ru/00adf68a

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

35

36

VYrnepon, pacnpocTpaHEHHE B INPUPOJE,
¢bu3nyecKkrue 1 XUMUYeCKHe CBOMCTBA

Oxcunel  yrinepoga, ux (Qu3nueckue U
XUMHUYECKHE  CBOMCTBA.  DKOJOTMYECKHE
MpoOJIeMBbI, CBSI3aHHBIE C OKCHAOM YyTriepojaa

(V)

bubnuoreka LHOK
https://m.edsoo.ru/00adfd9c

bubnuoreka HOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

bubnmmoreka LHOK

37 YTONbHAA KUCIOTA €€ COMn https://m.edsoo.ru/00ae006c¢
IIpakTHueckas T °© 4 1o TeM

38 "l'rl)gnyqeliilea pa6y(i"ﬂil<1/1]::rnoro ° 1"23; bubmorexa HOK

" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
[lepBoHayabHBIC TOHATUS 00 OPraHUYECKUX bubnuorexa HOK

39 _

BEIIECTBAX KaK O COCIUHCHHSIX YIiepoa https://m.edsoo.ru/00ae054e

40 Kpemnuuii u ero coenqunenust bubmmorexa HOK

https://m.edsoo.ru/00ae080a
o
j | e o % 5. Foume e
. https://m.edsoo.ru/00ae0bf2
«Ba)kHei1ne HEMETAUIBI M UX COSIUHEHUS

42 KoutponbHas pabora Ne3 mo Tteme bubnmnoreka HOK
«Baxneinme HeMETAIUIBI M MX COETUHEHUS https://m.edsoo0.ru/00ae0el8
OO6mas XapaKTEePUCTHKA XUMHYECKHUX
3JIEMEHTOB — MeETaIoB. MeTamandecKas bubnuoreka HOK

43 _

CBSI3b WM METAUIMYECKAs KPUCTAILTMYECKas https://m.edsoo.ru/00ae103e
peméTka. GU3nUecKre CBOMCTBA METAIIOB

| Ao ook e N

https://m.edsoo.ru/00ae1156
METAaILJIOB
OOmme crnocoObl TMOMy4EeHUS METaUIoB.

45 CmnaBpl.  BprumciieHuss 1Mo ypaBHEHHSM bubnuorexa HOK
XUMAYECKHX pEaKIMid, eClId OJWH W3 https://m.eds00.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 [TonsATHE O KOPPO3UH METAIIOB bubmotexa HOK

https://m.edsoo.ru/00ae1278
bubanoreka [IOK

47 [enounpie meraLe! https://m.edsoo.ru/00ae14b2

48 OxcHIBI ¥ THIIPOKCHIBI HATPHS U KaTUS buGnuorexa HOK

https://m.edsoo.ru/00ae14b2

49 IllenoyHno3eMenbHBIE METAIBI — KaJdbIIUN U bubnnoreka HOK
MarHHi https://m.edsoo.ru/00ae15e8

50 Baxueliniie coeJMHEHNS KAJIbIUS Bubmiorexa LOK

https://m.edsoo.ru/00ae15e8

51 O0o0011eHNEe U CHCTEMATHU3alMs] 3HAHUI



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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

52

53

JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTpaHEHHS

[Ipaktuyeckas pabora Ne 6 1o Teme
"YKECTKOCTh BOABI U METOIBI €€ yCTpaHEHUS"

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

54

55

AroMAHUNA

AwmpotepHbIe CBOICTBa oKcuaa u
THPOKCHAA

56

Keiaeso

57

58

Oxcuapl, THAPOKCHIBI U coiu kene3a (1) u
xenesa (1)

[IpoMexyTouHass ~ WTOroBas  aTTeCTAIlHs.
KonTposbHas padoTa.

bubnuoreka LHOK
https://m.edsoo.ru/00aelae8
bubnuoreka LHOK
https://m.edsoo.ru/00aelc64
bubnuoreka LHOK
https://m.edsoo.ru/00aelc64
bubnuoreka LHOK
https://m.edso0.ru/00ae1d86
bubnuoreka HOK

https://m.edso0.ru/00ae35e6

59

[Ipaktnueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX  3aJa4 1O  TEME
«BaxHelnme MeTauibl U UX COSAUHEHUS»

bubnuoreka HOK
https://m.edso0.ru/00ae3de8

60

Bbluucnenuss mo ypaBHEHUSM XHUMHUYECKHX
peaKkuuii, €ciii OAWH W3 PEarcHTOB JaH B
H30BITKE 500 COICPIKUT IIPUMECH.
Bremucnennss MaccoBOM  JIOAM  BBEIXOJA
MPOAYKTa PEAKLIUU

bubnuoreka HOK
https://m.edso0.ru/00ae1750

61
62

O000I1IeHNE U CUCTEMATHU3AIINS 3SHAHUH

KonrponbHas pabora Ne4 mo  Tteme
«BaxxHeiile MeTauIbl U UX COCTUHEHUS»

63

64

BemectBa W Marepuanbl B TMOBCEIHEBHOM
YKU3HH YETIOBEKA

XUMUYecKoe 3arpsi3HEHHE  OKpYXKarolien
Cpesl

65

66

67

Ponp XumuM B peHIEHHH HKOJIOTHUYECKUX
pobiem

PesepBHbIit YPOK. O60061meHue u
cUCTEMaTH3aInsI 3HaHUH
PesepBHbIit YPOK. O600mmenue "
cUCTeMaTu3alus 3HaHUN

bubnuoreka HOK
https://m.edso0.ru/00ae3f50

bubanoreka HOK
https://m.edso0.ru/00ae4270
bubnuoreka LHOK
https://m.edso0.ru/00ae4270
bubnuoreka HOK
https://m.edsoo.ru/00ae0d0a
bubanoreka HOK

https://m.edso0.ru/00adb33c



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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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

PesepBHbIit YPOK. O6o0menue nooy 0 0 bubnuoteka HOK

68 CHUCTEMATHU3ALNS 3HAHUMN https://m.edso0.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 6 7


https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* Xumusa, 8 wmacc/ Tabpuensn O.C., OctpoymoB W.I'., CnankoB C.A., AxuuoHepHoe 0O0IIECTBO
«3maTeanpcTBO «IIpocsenienue
e Xumusa, 9 wmacc/ Tabpuensn O.C., OctpoymoB W.I'., CmagxoB C.A., AKIHMOHEpPHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

OdenepanpHas paboyass mporpaMma OCHOBHOTIO o00miero ooOpa3oBaHuss XuMus (0a30BbI YpPOBEHB) IS
yuamuxcst 8 -9 xiaccoB. MockBa 2023 r. O.C. I'abpuensia, C.A. CnagxkoB Xumus [IpumepHsie paboune
MPOTrPaMMBbI 8 - 9 KJIACCBI MockBa
"IIpocsenienue" 2021 T. Bynpymxak IT. “3anaun o XuMun”
“KOHTpoJIbHBIE M MPOBEpOuYHbIe paboThl 1o xumMuu 8 kiace” k yueOHuky O.C. T'abpuensna
“Xumus — 8 kinacc”.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK



