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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1Mo XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs COCTAaBIeHA HA OCHOBE TpeOOBaHUI
K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENILHON MPOTrpaMMBI OCHOBHOTO OOIIET0 OOpa3oBaHUs,
npeactaBieHHbx B DI'OC 00O, a taxke Ha 0CHOBE defiepalbHON paboueii MporpaMMbl BOCITUTAHUS
C y4€TOM KOHIICTIIIHH MPENOIaBaHus YIeOHOTO TIpeaMeTa «XUMHS» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit @enepanuu.

[IporpaMMa mo XumuM JaéT TMPEACTABICHUE O IIENAX, OOIIeH cTpaTerud OOy4YeHHs, BOCIUTAHHUS U
pa3BUTHS O0YYaIOIIMUXCS CPEICTBAMHU y4eOHOro MpEeaMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
COZIEpIKAHUE, MTPEYCMATPUBAET PACIIPEICIEHUE €0 M0 KJIAacCaM M CTPYKTYPUPOBAHUE MO pa3ieiaM U
TeMaM MpPOrpaMMbl [0 XUMHUH, ONPEAEISICT KOJIMYECTBEHHbIE M KAYECTBEHHBIE XAPAKTEPUCTUKHU
COZEPKAHUSA, PEKOMEHIYEMYIO MOCIIEIOBATEIBHOCTh U3YYEHUS XUMUU C YUYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIr0 Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
OTIpe/IeIIIeT BO3MOKHOCTH MPEAMETa JUIsl pealli3aluy TpeOOBaHMI K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MporpaMmbl Ha YpOBHE OCHOBHOTO 001ero obpa3oBaHus, a Takke TpeOOBaHUU K
pe3yibrataM OOy4YeHHS XMMHH HAa YPOBHE IIeNIel M3y4eHHS IMpeIMeTa W OCHOBHBIX BHJIOB y4eOHO-
MMO3HABATEILHON JIEATEILHOCTH 00YUaOIIErocs IO OCBOSHUIO YYEOHOTO COJEPIKaHMUS.

3HaHWe XHUMHU CIY)KUT OCHOBOM st (OpMHUpOBaHHS MHUPOBO33PEHUS OOydarolIerocsi, €ero
MPEJICTABICHAA O MaTepUaIbHOM EJIMHCTBE MHPA, BAKHYIO POJIb HWIparoT (GopMmupyemble XUMHUEH
MIPEJICTABJICHHSI O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 SBOJIIOIIUH BEUIECTB B MPUPOJIE, O MYTAX PEIICHUS
I00ABHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIICBON U
9KOJIOTHUECKOM 06e30MacHOCTH, MPoOIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

— CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH I camMopa3BUTUA U (HOPMUPOBAHMS KYJIbTYPHI
JMYHOCTH, €€ 001mel n QyHKIIMOHATEHOW TPAaMOTHOCTH;

— BHOCHT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB HX CAMOCTOSITEIBHOM Yy4eOHOUH NEATEeIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX
YMEHHI, HEOOXOJUMBIX KaK B MOBCEIHEBHOM XKM3HH, TaK U B TPO(HECCUOHATILHON JesITeIbHOCTH;

— 3HAKOMUT CO CHENU(PHUKON HaAyYHOTO MBIIICHUS], 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsi[a HA
€IMHCTBO TPUPOIABI M  YEJNOBEKa, SBJISETCS OTBETCTBEHHBIM JTamoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YyYaroIIuXcs;

— CrocoOCcTBYeT (OPMHUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM 3HAHUAM, K
MPUPO/IE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE 00pa30BaHKE O0yUYaIOIINXCA.

JlanHble HampaBieHHs B OOYYCHHHM XUMHH OO0ECIEeYMBAIOTCSA CHEIU(PUKON comepx aHus Y4eOHOTO
MpeAMETa, KOTOPBIH SIBJISETCS MeJaroruyecky aganTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XUMUU HA
ONpeeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUs OPUEHTUPOBAH Ha OCBOCHHE O0YJArOIIMMUCS
CUCTEMBbI MEPBOHAYAIBHBIX MOHATUNA XMMHUHU, OCHOB HEOPIaHMYECKON XUMHUHM M HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX TOHSATHUI OPraHUYECKON XUMUHU.

CtpykTypa comepxaHHsl TPOrpaMMBbl 10 XUMHH cPOPMHpPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0Ja K e
m3ydenuto. ComepxaHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI TIOHATUH 0 XUMHUECKOH peakinu. O6e 3TH CHCTEMbI CTPYKTYPHO OPTaHU30BAHBI IO TPUHIIUAITY
MOCTE0BATEILHOT0 Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- ITepuoanueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— MIPEACTABICHHUH 00 AJIEKTPOTUTHIESCKOMN TUCCOIMAIINN BEIIECTB B paCTBOPax.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIMPHUUYECKH TOJYUYEHHBIX M OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS MTOCIICIOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIONHSS PYHKITUN OOBSICHEHUS
U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXHOCTEH MPAKTUUECKOTO0 MPUMEHEHHUS U MOJyYEHHUS
M3y4aeMbIX BEIIECTB.



OcBoeHne MnporpaMmbl MO XUMHH CIHOCOOCTBYET (DOPMUPOBAHMIO MPEACTABIECHUS O XUMHUYECKOH
COCTABJISIIOLIEH HayYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU IPUPOJBI, IEHHOCTHOIO OTHOLLIECHUS K
HAay4yHOMY 3HAHMIO M METOJaM IIO3HaHHWSA B Hayke. M3ydeHne XUMHM NPOMCXOAHUT C NMPHUBJICUYCHUEM
3HaHUH U3 paHee U3YYCHHBIX YUeOHBIX mpeameToB: «Oxpyxaroummii Mupy», «bruomorus. 5—7 kiacce» u
«®Puzuka. 7 Kiaace».

[Ipu m3yueHHH XMUMHU TPOUCXOAUT (HOPMUPOBAHHME 3HAHMA OCHOB XMMHUYECKOW HAyKH KakK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOHN JCATEIbHOCTH YEJIOBEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHIL. 3ajada y4eOHOTO MpeAMETa COCTOMT B (POPMUPOBAHUU CHCTEMBI XUMHYECKHUX
3HaHUMl — BaXHEHIINX (AKTOB, MNOHATHH, 3aKOHOB M TEOPETUYECKHUX IIOJIOKEHHUH, JOCTYIHBIX
0000111€eHUIl MHPOBO33PEHYECKOr0 XapakTepa, sA3bIKa HAayKd, B NPUOOIIEHWHM K HAy4YHBIM METO/AaM
MO3HAHUS TMpPH M3YYCHUU BEIIECTB W XHMMHUYECKMX pEaKkuuii, B (OPMHUPOBAaHMH U Pa3BUTHUH
[I03HABATENIbHBIX YMEHUH U UX MPUMEHEHUU B y4eOHO-TIO3HABATEIILHOW M y4eOHO-MCCIIEJ0BATENbCKOM
JesITeTbHOCTH, OCBOCHUH MPABUII O€30I1aCHOT0 00paIlleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HU.

IIpu n3yuyeHun XMMHK Ha YPOBHE OCHOBHOTI'O 00IIEro 00pa3oBaHMsl BaXKHOE 3HAUEHUE NIPHOOpeNN Takue
LIEJIH, KaK:

— (QopMHpOBaHHE HHTEIUICKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CamMo0Opa3oBaHMIO,
COTPYHUYECTBY, CaMOCTOSTEIBHOMY NPUHSATHIO PEHICHWH, CHOCOOHOW amamTHpoBaThCs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HanpaBJICHHOCTh OOYYEHHs Ha CHUCTEMATUYECKOE NMPUOOLIEHHE O0YYaroIMXCs K CaMOCTOSITEIIbHON
[I03HABATEJIbHOM J1€ATEIbHOCTH, HAYYHBIM METOAAM I103HaHUs, GOPMUPYIOLIUM MOTUBALIUIO U PA3BUTHE
CIOCOOHOCTEH K XUMHUU;

— o0ecreyeHue yCIOBHH, CIOCOOCTBYIOIUX NMPHOOPETEHHI0 OOYYaIOUIMMUCS ONbITa pa3HOOOpa3HOMH
NEeSITEIbHOCTH, MIO3HAHUS U CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH ), UMEIOIINX
YHHUBEPCAIbHOE 3HAYCHHE U1l PA3JIMYHBIX BUJOB JIEATEIBHOCTH;

— (popmupoBanue oOuel GYyHKINOHATBHON U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM YHCJIE YMEHUIN
OOBSICHATH U OLICHUBAThH SIBIICHHS OKPYXKAIOIIEro MHUpA, MCIIONIb3YSl 3HAHUS M OIBIT, TOJTYYCHHBIC TIPU
U3YYEHUM XUMMH, NPUMEHATh UX HPU pPEUIeHHH NpolsieM B IOBCEAHEBHOM JXU3HU M TPYLOBOU
NeSITENIbHOCTH;

— (GopmupoBaHue y 00yJaromuxcs r'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMAHUS LIEHHOCTH XMMHUYECKUX
3HaHUH 17151 BBIpaOOTKM SKOJIOTUYECKH 11€71€CO00pa3HOro MOBEIECHUS B OBITY U TPYIOBOH JESATEIbHOCTH
B LIEJISIX COXPAHEHUSI CBOETO 37J0POBbs M OKPYXKAIOUIEH MPUPOIHON CPEbL;

— pa3BUTHE MOTUBALMU K OOYYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHMsI OOIIEUENOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHHUsI.

OOwiee yncao 4acoB, OTBEAEHHBIX JJI U3YyYEHUs XMMUU Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHMs,
coctasisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 4aca B HEZICIIIO).

COJAEPKAHUE OBYYEHUA

8 KVIACC

Pasznea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA

[Ipenmer xumuu. Poiap XuUMHM B KM3HM 4YelloBeKa. XHMMMsI B CHUCTEME HayK. Teina W BellecTBa.
dusnyeckue CBOMCTBA BEUIECTB. ArperaTHOe COCTOsHME BelecTB. IloHATHE 0 MeTodax MO3HaHUS B
xuMuu. Yuctele BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMeHThl. CUMBOJIBI XMMUUYECKUX 3JIEMEHTOB. [IpocThie u cioxHbIe
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeniecTB. OTHocuTenbHasg aroMHas Macca. OTHOcHUTENnbHAash MOJIEKYJsIpHas Macca. MaccoBast A0
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.

KonnuectBo BemectBa. Monbs. MonspHas Macca. B3anMocBs3p KoaudecTBa, Macchl M 4Hcia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo opMysnaM XMMHUUECKUX COSTUHEHHH.



Pu3nuecKue U XUMUYECKHUE ABJICHHS. XUMHUUYECKas peakius U €€ MpU3HaKu. 3aKOH COXPaHEHUsI MacChl
BellecTB. XUMUYeCKe ypaBHeHus. Kimaccudukanuss XuMIUYeCcKUX peakiuuid (COeNnHEHUs, pa3IoKeHus,
3aMeINIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYyI0i, mpaBuiaMu paboThl B jJabopatopuu ¥ mpuéMaMu OOpalieHHs C
1a00paTOPHBIM 000PYAOBaHUEM, U3YUYECHHUE U ONTMCaHNE (PU3MUYECKUX CBOMCTB 00pa31[0B HEOPTaHUIECKUX
BelIeCcTB, HaOMoAeHne (pu3nueckux (IUIaBlieHUE BOCKA, TassHUE JIbJa, pacTHUpaHUE caxapa B CTYIKeE,
KUIICHUE M KOHJICHCAILIUsI BOJbI) U XMMHYECKUX (TOPEHUE CBEYM, MPOKAIUBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHUCIOTOH) SIBICHUN, HAOMIOJEHUE M OINHCAHUE NPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peakuui (pas3iiokKeHHe caxapa, B3aUMOJACHCTBHE CEpHOM KHUCIOTHI C XJIOPHIOM Oapus,
paznoxxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoIeHCTBHE Kejie3a ¢ paCTBOPOM COJIU MEAHN
(1), u3ydenre cnocoOOB pasielieHHs CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BbIMApPUBAHHE,
TUCTHUISIMS, XpoMaTorpadusi, MpoBeIeHNEe OYUCTKU TOBAPEHHOW COJM, HAONIOACHHE W OIMHCAaHUE
pe3yabTaTOB MPOBEIEHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHHE MOJEei
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Pa3znen 2. Baxkneiinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB

Bosznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — sneMeHT u mpocTtoe BemiecTBo. HaxoxiaeHue
KHCIIOpO/ia B pupoze, Guznueckrue 1 XuMHIeckue cBorcTBa (peakiuu ropenus). Okcusl. [lpumenenue
kuciaoposna. CrocoObl MMOJNy4EeHHs KUCIOpoJa B JIabopaTOpUU U IMpOMbIIUIeHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H — alIoTpoIiHas MoIu(pUKaIKs KHCIOPO/a.

TemmoBoit 3hPeKT XUMUYECKOW peakiuu, TSPMOXHUMHUYECKUE yPaBHEHUS, dK30- U DHIOTCPMUUYCCKUE
peakuuu. TomnuBO: yroib W METaH. 3arps3HEHHE BO3AyXa, YCWICHHE MapHUKOBOTO sddekra,
paspylieHre 030HOBOIO CIIOSI.

Bogopon — snemeHT M mpoctoe BemlecTBO. HaxokaeHue Boaopoia B MHpupoae, (QU3MYecKue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nofryueHus. Kuciaotsr u comnu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoiCcTBa BOAbl. Boma kak pactBoputTens. PactBopbl. HackllieHHbIE M HEHACBILLIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBast A0Jsl BelllecTBa B pacTBOpE. XHUMHUYECKHE
cBoiicTBa BoAbl. OcHOBaHuA. Posib pacTBOpOB B MpHUPOJE U B XKH3HU YesloBeka. KpyroBopoT BOJIbI B
npupojie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA NPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coeauHeHuit. Oxcuapl. Knaccuduxaims okCcHUI0B: coiie00pasyrolme
(ocHOBHBIE, KHCIOTHBIE, aM(pOTepHBIE) U HecoseoOpasyrome. Homenknatypa okcuao. Ouszndeckue u
XUMHUYECKHE CBOIcTBa okcu10B. [lonydyenne okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHMi: MIETOYM M HEpacTBOPUMBbIE OcCHOBaHHSA. HomeHknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne oCHOBaHUH.

Kucnotel. Knaccuduxamnus kuciaor. Homenknatypa kucinor. Ou3nyeckue M XMMHUYECKHE CBOICTBa
kucnot. Psan aktuBHoctn metamuioB H. H. bekerosa. [loyyenue kucnor.

Comu. Homenknatypa coneil. @u3nueckre 1 XuMuyeckue cBoicTBa coseil. [lomyuenue coneil.
['eneTnyeckas CBsSI3b MEXKIY KJIacCaMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeIeTIeHUE COJEPKaHUS KHCIOpOAa B BO3/lyXe, [TOJIy4eHHE, COONpaHue, paclio3HaBaHUE
U W3Y4YEeHHE CBOMCTB KHUCIOpOJa, HAOMIOJEHUE B3aMMOACHCTBUS BEIIECTB C KHCIOPOJOM U YCIOBUS
BO3HUKHOBEHHMsI U TIPEKpAIIEHUs TOpeHus (TIoKapa), 03HaKOMJIEHHE C 00pa3IiaMu OKCHIOB U ONHUCAHHE
WX CBOWCTB, MOJy4eHHE, COOMpaHHe, pAClO3HABaHHE M H3yYE€HUE CBOWCTB BOIOpOAa (TOpPEHHE),
B3auMojieiicTBue Bojopoaa ¢ okcumom wmeau (Il) (BO3MOXHO HCTHOMB30BaHHE BHUICOMATEPUATIOB),
HaOmoiIeHne OO0pa3IoB BEIIECTB KOJIUYECTBOM | MOJb, HCCIENOBAaHHUE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C PA3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEACIEHHON MAaCCOBOU JOJIeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTa/llaMu (HaTpUeM M KaiblHeM) (BO3MOKHO
UCIIOJIb30BaHNE BUEOMATEPHUAIOB), MCCIIEOBaHHE OOpa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, HAOMIOJCHHE M3MEHEHUS! OKPACKU MHIAMKATOPOB B PACTBOpAX KUCJIOT U IIENOYEH, U3yuyeHUe
B3auMoeicTBus okcuga meau (II) ¢ pacTBOpoMm cepHOIl KHCIOTHI, KHUCJIOT C METalJlaMH, peaKIuil
HEWTpanu3aluy, MOJY4YeHHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO METajia JPYruM U3



pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTAIBHBIX 33/1a4d M0 TeMe «BakHeHllne Ki1acchl HEOPraHUYECKUX
COCIUHECHUI.

Pasnen 3. Ilepuoamueckuii 3akoH u Ilepmoamyeckasi cucrema xummuyeckux djementos /. W.
MenpeneeBa. CrpoeHue aToMoB. XMMH4YeCKas CBA3b. (OKHCIHUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIACCH(PUKAIUU XUMUYICCKUX JIEeMEHTOB. [IOHSATHE O TPyMIax CXOJHBIX JIEMEHTOB
(IIemoYHple W MIENOYHO3EMEIbHBIE METaJUIbl, TaJOTCHbl, WHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpPHIC
00pa3yroT aM(pOTEpHBIE OKCHJIBI U THAPOKCHIBL.

[lepuonuueckuii 3akoH. Ilepmoamdeckass cuctemMa xumuueckux osnemeHtoB JI. WM. Menneneesa.
Kopotkonepruoanas u pimuaHONIepuoaHas hopmsel [leproandeckoit CUCTEMbI XUMHYECKHUX 3J1eMeHTOB /1.
N. Menneneesa. [lepuoas! u rpynnsl. @PU3HMYECKUN CMBICI IIOPSAIKOBOIO HOMEpa, HOMEPOB IEpUOa U
TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3orombl. DnekTpoHsl. CTpoeHHe 3IEKTPOHHBIX 000JI0YeK
aToMoB TmepBhiXx 20 xumuueckux anemeHToB Ilepuomnueckort cucremsl JI. WM. Mengeneena.
XapakTepUCTHKAa XMMHMYECKOI0 J3JIEMEHTa 10 ero mnosioxkeHuro B Ilepuommyeckon cucreme /[l .
Meunneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U EPUOJAM.

3nauenue [lepmonnueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB ISl PA3BUTHUS
Hayku u nipaktuku. J[. . MenaeneeB — yu€Hblid U Ipa’KJaHUH.

Xumuueckasi cBs3b. KoBasieHTHast (MOJsipHasT W HEMOJSPHAs) CBS3b. DJIEKTPOOTPHUIATEIHHOCTD
XHMHYECKHX 3J1eMeHTOB. loHHAas CBA3E.

Crenenp okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccel OKHCIEHUS W
BoccTaHOBJIEeHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0OpaslloB BEUIECTB METAUIOB W HEMETAIIOB, B3aUMOJCHCTBUE TUIPOKCHUIA IIMHKA C
pacTBOpaMH KHUCIJIOT U WICJIOYEH, MPOBEIECHNUE OMBITOB, HILTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi (rOpEeHHe, PEAKIIUN Pa3I0KCHHSI, COSTUHEHU ).

Meoswcnpeomemmnnie ceasu

Peanuzaiuss MeXnpeAMETHBIX CBSI3€d NMpPU HU3YyYEHUH XMMHHM B 8 KJIACCE OCYIIECTBISETCA uepe3
HCIIOJIH30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TTOHATHH, TaK ¥ TOHSATHH, SBIISIOIINXCSI CHCTEMHBIMHU
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0mme ecTecCTBEHHO--HAYYHBIC TMOHATUS: HAy4YHBIN (haKT, TUIIOTE3a, TEOpUsl, 3aKOH, aHAIN3, CUHTE3,
KinaccuuKanus, IepuoAUYHOCTb, HAOIIOEHIE, YKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIETb,
SIBJICHHE.

®duznka: marepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHUJ, H30TONbI, PaJd0aKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TeJI0, 00BEM, arperaTHOE€ COCTOSHHME BEIECTBa, ras,
(bu3nuecKre BeTMUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TIIaHEeTh, 3BE3/1b1, COHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE OPOJBI, TOJIE3HBIE HCKOMAaeMbIe, TOIUIMBO,
BOJTHBIE PECYPCHI.

9 KJIACC

Paspnen 1. BemecTBo 1 XUMH4YeECKas peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3aemeHToB /. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIHS,
KaJIbLIUSl U UX COECJUHEHUU B COOTBETCTBUHU C MOJIOKEHUEM 3JeMeHTOB B Ilepuonuueckoii cucreme u
CTPOCHHUEM MX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKOU CBA3U. TUIBI KPUCTATUNIMYECKHUX PEHIETOK, 3aBUCUMOCTh CBOMCTB
BEIIIECTBA OT TUIA KPUCTAJUIMYECKONU PEMIETKH U BUIA XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XMMHYECKHE CBOICTBA BEIIECTB,
OTHOCAIIUXCS K Pa3Iu4YHbIM KJlacCaM HEOPTraHWYeCKHX COCJAMHEHHWH, TeHEeTHYeCKas CBS3b
HEOPraHUYECKHX BEILECTB.



Knaccuukanus XuMHYECKHX PEAKIMHA 10 pa3IMYHbIM IIPU3HAKaM (110 YUCILY U COCTaBYy Y4acTBYIOLIMX
B pEaKIMM BELIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 HM3MEHEHHUIO CTENEHEH OKHCICHHMS XUMHYECKHX
JIEMEHTOB, MO OOPAaTUMOCTH, IO YYaCTHIO KaTaau3aTopa). DK30- M SHIOTEPMHUYECKHE DPEaKluy,
TEPMOXUMHUUYECKHUE YPABHEHUS.

Ilonatue o ckopocty xumuuyeckor peakuuu. [loHsrTne 06 0OpaTUMbBIX M HEOOPATUMBIX XUMHUYECKHX
peakuusix. [loHATHE O TOMOrE€HHBIX M TeTeporeHHbIX peakuusax. [lonstue o xatanuze. [lonsTue o
XMMHUYECKOM paBHOBecHH. DaKTOpbI, BIMUAIONME HAa CKOPOCTh XUMHUECKOW pPEaKLUUU U I0JIOKEHUE
XUMHUYECKOTI'O PABHOBECHS.

OKuCIINTENIbHO-BOCCTAaHOBUTEIIbHBIE peaxiuu, JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTAHOBUTENIbHOM peakunu. CocTaBieHHEe YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX PEAKLIUH C
HCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 351€KTPOAUTUYECKON AMCCOLMALMU. OJIEKTPOJIUTHI M HEIIEKTPOIUThI. KaTHOHBI, aHUOHBI
MexaHu3M Juccoluaniyi BEUIECTB € Pa3IMuHbIMU BUJAMH XUMHUYECKOH cBA3H. CTeneHb JUCCOLUALUU.
CunbHble U criabble IEKTPOIUTHI.

Peakiiun nonHoro oOMeHa. YcnoBHs NPOTEKAHUS peaKuii HOHHOTO 0OMEHa, TIOJHbIE U COKpaIIEHHbIE
WOHHBIC ypaBHEHHs peakiuid. CBOWCTBa KHCIIOT, OCHOBAaHHMH M COJICH B CBETE MpPEACTaBICHUN 00
ANEeKTposIUTHYECKON qucconuanuu. KauecTBeHHble peakiiuu Ha HOHbL. [loHsATHE O rHuaponau3e comneil.
Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHUE C MOJENSIMHU KPUCTAIUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTaioB (rpaduTa ¥ anMasa), CJIOXKHBIX BEIIECTB (XJIOpHJa HATpHs), UCCIIEOBAaHUE 3aBUCUMOCTU
CKOPOCTM  XHMHUYECKOW peakuuud OT BO3JACHCTBHUS  pazIu4HbIX  (PAKTOpPOB, HCCIEIOBAHUE
3JIEKTPOIIPOBOJIHOCTH PAaCTBOPOB BEILIECTB, IpOLEcca TUCCOLUALMU KHUCJIOT, Inenodeid u coiei
(BO3MOYKHO MCIIOJIb30BaHHE BHJIEO MAaTEpUANIOB), MPOBEACHUE OMIBITOB, WLIOCTPUPYIOUIUX MPU3HAKU
IpOTeKaHMs peakluii MOHHOro ooMeHa (oOpa3oBaHME OCAaJKa, BbIAEICHHE raza, oOpa3oBaHUE BO[bI),
OTIBITOB, WJUTIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOpEeHUE, peakiuu
pa3oXeHus, COEJUHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KayeCTBEHHBIX
peaxkuuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1au.

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

OO0mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKHCIICHUSI.
Crpoenue u ¢pu3nyeckre CBOWCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUECKHE CBOMCTBA HAa MpUMeEpe
xJiopa (B3aMMOJEHCTBHE ¢ MeTaJlIaMH, HEMeTallJlaMy, 1enodamu). Xsnopooaopoa. CossiHas KUCIIOTa,
XMMHMYECKHE CBOWCTBA, MOJY4YEHHE, NpUMeHeHue. JlelicTBUE XJiopa M XJOpPOBOJOpOJa HAa OPraHHU3M
yenoBeka. BaxHeine XIopuasl U UX HaX0XKIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoO€HHOCTH CTPOEHHMsS aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHne M (U3NYECKUEe CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnotponHsle MoOAM(UKALMK KUCIOpoJa M cepbl. XHMHUYeCKHe cBoicTBa cepbl. CepoBoJopof,
CTpoeHHe, pU3ndecKre 1 XuMuyeckue cBoiicTBa. OKCUABI Cepbl KaK IPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuci0Ta, (pU3MUECKUEe U XUMHUYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENs Kjlacca KUCIOT U
crnenuduueckre). XuMUYECKHE peaklMM, JIeKAIMe B OCHOBE NPOMBIIIIEHHOTO CHOc0o0a MOIYy4YeHUs
cepHOil kucnoThl. [IpumeHenne cepHoil kuciaoThl. ConM CEpHOM KHUCIIOTHI, KAUECTBEHHAs peaklus Ha
cynbgaTr-uoH. HaxoxxaeHue cepsbl v €€ coeAMHEHHH B IpUpoie. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
CpeAbl COEMHEHUSMHU cepbl (KMCIOTHBIE IOXIHM, 3arps3HEHHE BO3/yXa U BOAOEMOB), CIIOCOOBI €ro
MpeI0TBPALLECHUSI.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS AaTOMOB, XapaKTEpHBIE
CTETIeHH OKHUCJIEHMs. A30T, pacHpOoCTpaHEHHWE B MpUpoJie, (U3NYECKUE U XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B mpupoje. AMMHAK, ero (uU3M4ecKue M XUMHUYECKHE CBOICTBa, MOIy4YE€HUE U
npuMmeHenue. Conu aMMOHMS, UX (U3NYECKHUE U XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakiysi Ha MOHbl aMMOHHUSA. A30THAas KHCIIOTa, €€ ModydyeHue, GU3n4eckue U XMMHUYECKHe CBOWCTBA
(oOmue Kak MpeacTaBUTENsT Kiacca KUCIOT W crnenududeckue). Vcrnonp3oBaHne HUTPATOB M COJIEH
aMMOHHMSI B KauecTBE MHUHEpAIbHBIX YAOOpeHHH. XUMHMUYECKOe 3arpsi3HEHHE OKpPYKAIoLIeH Cpesbl
COEIMHEHUSIMHU a30Ta (KUCIOTHbBIE JIOKIU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOA0EMOB). Docdop,
ajioTponHble Moaudukanuu dochopa, puzudeckue u xumuueckue cpoiictBa. Oxeupn pochopa (V) u



dbochopnas kuciora, GU3NIECKUE U XUMHUECKHE CBOMCTBA, moiydeHue. McrnonszoBanue GocdaToB B
KaueCTBE MUHEPATbHBIX YIOOPEHUH.

O6mas xapaktepuctuka 31emMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHBIC
CTETIEHU OKUCIICHUS. YTIEepO, aJNIOTPOITHbIE MOAU(DUKALINY, PACIIPOCTPAHEHHE B IPUPO/IE, (PU3NIECKHe
U XUMUYeckue cBoicTBa. Ancop6bums. Kpyrosopor yriepona B mpupoge. OKcuisl yriepona, HX
¢du3nUecKre U XMMHYECKHUE CBOMCTBA, IEHCTBHE Ha >KUBBIC OPTAaHHU3MBI, MOJyYEHHUE W NPUMEHEHUE.
DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHBIC ¢ OKcusioM yriepoaa (1V), rumoresa ri1006aaIbHOTO MOTETUICHHS
KJIMMarta, MapHUKOBBIA 3P eKT. YTOoNbHAs KUCIOTA U €€ CONU, UX (PU3MUECKUE U XMMUYECKHE CBOWCTBA,
nojiyueHue u npuMmeHenue. KauectBenHas peakuus Ha kapOoHaT-uoHbI. Vcnonb30BaHre kapOOHATOB B
ObITY, MEIUIIMHE, TPOMBIIUIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasibHbIE TIOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHHUAX yriepojaa (MeTaH, 3TaH,
STWJIEH, alleTUJICH, 3TaHOJ, TJIMLEPHH, YKCycHas Kuciorta). [IpupoaHble MCTOYHUKU YIIIEBOAOPOJIOB
(yrosmp, mpupoaHBIA Tra3, He(Tb), HPOAYKTHl HX TNepepaboTku (OEH3MH), MX pOJb B OBITY U
MpOMBIIIIEHHOCTH. [IoHsATHE 0 OHONOrMYecKy BaXKHBIX BEILIECTBAX: JKUpax, OeNKax, yriaeBoaax — U ux
pOJIu B )KM3HM uelloBeKa. MaTepruaibHOE €AMHCTBO OPIaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUH.
Kpemuuii, ero ¢pusznueckue u XuMHUECKHUE CBOIMCTBA, MOTy4YeHHe U npuMeHeHne. CoequHeHUsT KPEMHHUS
B nipupone. O6mme npeacraieHus 00 okcuae kpemuus (1V) u kpemuueBoii kuciore. CHUIMKAThI, UX
UCIIOJIb30BaHHWE B OBITY, B MPOMBIIUIEHHOCTH. BajkHeHIne CTpOUTENbHBIE MaTepHallbl: Kepamuka,
CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobremMbl 0e30MacHOro WCMOJIB30BAHUS CTPOUTEITHHBIX
MaTEepUajIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3lloB HEOPraHMUYECKHUX BEUIECTB, CBOWCTB COJITHON KHUCIIOTHI, POBEICHNE KaueCTBEHHBIX
peaKIuii Ha XJIOPUA-UOHBI M HAaOJII0IeHNE IPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPAKAIOIIHE PHU3UIECCKUE
U XUMUYECKUE CBOWCTBA T'aJIOTEHOB U UX COEIMHEHUN (BO3MOXHO UCIOJIb30BaHUE BUICOMATEPUATIOB),
O3HAKOMJICHHE C 00paslaMy XJIOPHAOB (TaJIOTEHUIOB), O3HAKOMIICHHE C OOpasmaMH cephl u &
COCTMHEHUSMH (BO3MOXHO HCIIOJIb30BAaHUE BHAECOMATEPUANIOB), HAOIIOACHHUE Ipolecca OOYIIIMBAHUS
caxapa 1oJ JCHUCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, M3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBiIeHHON CEpHOIl KUCIIOTHI, IPOBEJCHIE KaueCTBEHHOMW peakiuu Ha cynb(ar-uoH U HaOII0JeHHe
MpH3HaKa e€ MPOTEeKaHuUs, 03HAKOMIICHHUE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa U X CoeAUHEHHIA
(BO3MOXXHO HCHOJIb30BAHUE BHJEOMATEpHANIOB), OOpa3laMu a30THBIX U (POochOpHBIX yI0OpeHui,
MoJiyueHue, coOupaHue, paclio3HaBaHUE W M3Y4YEHHE CBOMCTB aMMHaKa, MPOBEIECHUE KauyeCTBEHHBIX
peakiuii Ha MOH aMMOHHUSA U (ocdaT-HOH U M3yYEHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHILEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbI0 (BO3MOYKHO MCIOJb30BAaHUE BUIEOMATEPHUAIIOB),
M3Y4YeHHE MOJeNell KPHCTAJUIMYECKUX pemI€ToKk anmasza, rpaduta, QyninepeHa, O3HAKOMIICEHHE C
MIPOLIECCOM a/ICOPOIIMU PAaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTHUBOrasa,
MoJlydyeHue, coOupaHMe, paclo3HaBaHUE W U3yUEHHE CBOMCTB YIJIEKUCIOrO ras3a, IpOBEAECHUE
KaueCTBCHHBIX pEaklIMi Ha KapOOHAT U CUJIMKAT-HOHBl W HW3y4YeHUE MPHU3HAKOB WX TMPOTEKAHMUS,
03HAaKOMJICHUE C MPOAYKIIMEN CUIMKATHON MPOMBILIIEHHOCTH, PEIEHUE SKCIIEPUMEHTANIbHBIX 3a]a4 110
Teme «BaxkHelme HeMeTaulbl U UX COCIUHECHHS.

Paznen 3. Merajliibl M X COeTHHEHHUS

OOmiass XapakTepUCTHKa XMMHMUYECKHUX D3JEMEHTOB — METAJUIOB HAa OCHOBAaHMM UX IIOJIOKEHUS B
Ilepnognueckoit cucteme xumuueckux snemeHToB [[. M. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaIoB. MeTtainyeckasi CBSA3b U METAIJIMYecKasi KpUCTaJUIMUecKas petiéTka. DIeKTpOXUMHUYECKUN
psan HampspkeHu MetansioB. Dusnueckre W XMMUYECKHE CBOMcTBa MeTayioB. OOIue crocoObl
nosiydeHus: MetaysioB. [IoHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOPPO3UHU.
Crnnagsl (CTallb, 9yTYH, JIOPATIOMUHHN, OpOH3a) M UX MPUMEHEHHE B OBITY U MPOMBIIUICHHOCTH.
[[lenounbie Metamabl: mnosiokeHne B llepuoamdeckor cucreme xumuyeckux snaemeHToB I .
MeHeneeBa, CTpOEHHE WX aTOMOB, HaAX0XJI€HHE B npupojae. Ousznyeckne 1 XuMUYECKHe CBOMCTBA (Ha
npuMepe HaTpust ¥ Kajust). OKCUIBI U TUAPOKCUABI HATPHS U Kanus. [[puMeHeHne meT0YHbIX METAJIJIOB
U UX COCIMHECHUM.

[Ile1ouHO3eMENBHBIE METAIIIBI MATHUHM M KaJIbLIM: 0JI0KeHHe B [leprnoandecko cucreMe XUMUYECKUX
anementoB JI. M. MeHneneeBa, CTpoeHHE HMX aTOMOB, HaxoXIeHHE B mpupone. Pusnyeckue u



XMMHUYECKHE CBOMCTBA Maruus 1 Kanplus. Baxknelme coequHeHus Kanblus (OKCUI, THAPOKCHUI, COJIN).
JXKeéctkocTh BOABI M c1IOCOOBI €€ YCTpaHEeHHUS.

AmoMunnii: nonoxenue B Ilepumomndeckort cucrteme xumuueckux sneMmeHToB [[. M. MeHneneena,
CTPOEHHME aTOMa, HaxokJIeHue B npupone. Pusnueckue M XUMHUYECKHE CBOMCTBA AIIOMHUHUS.
AM@oTepHbIe CBOICTBA OKCHJIA U TUPOKCHA ATIOMUHUS.

Keneso: nonoxenue B llepuoguyeckon cucreme xumuyeckux anemeHToB J[. 1. Menneneesa, ctpoeHue
aToMa, HaXxoXk/JieHue B npupojae. Puznyeckue U XUMHUYECKUE CBOMCTBA kene3a. OKCUIbI, THIPOKCHUIBI U
conu xenesa (I1) u sxxenesa (l1l), ux cocras, cBoiicTBa U MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMH METAJLIOB U CIUIABOB, MX (PU3NYECKUMH CBOICTBAMU, H3yUYEHUE PE3YIbTATOB
KOPPO3UH METAUIOB (BO3MOXHO HCIOJb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEHW B3aMMOCHCTBUSA
OKCHJIa KaJbIUsl M HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHHE BUJCOMATEPHANIOB), UCCIIEJOBaHHE
CBOMCTB KECTKOW BOJBI, NpOLECCA TOPEHUS JKEIe3a B KHUCIOpOAE (BO3MOXHO MCIOIb30BaHUE
BUJICOMATEPHAIIOB), MPHU3HAKOB NPOTEKAaHUS KAaYeCTBEHHBIX PEaKIUi Ha HOHBI: MarHus, KalbIus,
anmoMuHusi, uuHka, skenesa (1) u »xenmeza (1), meau (Il), maGmrogeHue u omucaHue TPOLIECCOB
OKpalllMBaHUsl IUJIAaMEHH HOHAMH HaTpusi, Kajdus U Kajdblusd (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCHIA ATFIOMUHUS U THIPOKCHIA [TUHKA,
pellIeHre YKCIEPUMEHTaIbHBIX 33/1a4 10 TeMe «BakHele MeTamibl U UX COeAUHEHUSY.

Pasnen 4. Xumus u okpyxamomas cpeaa

BemectBa 1 mMarepuasibl B IOBCEHEBHOM JKHM3HHM 4eloBeKa. be3omacHoe HCMONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuil B ObITy. [lepBas mOMOILb IPU XUMUYECKUX 05KOI'aX U OTPaBJICHUSX.

XuMUYecKoe 3arps3HEHHE OKpYXKaromled cpenbl (IpeneibHas TOMYCTUMAas KOHIIGHTpAIlHs BEIECTB,
nanee — [1J1K). Poib XuMuu B pelIeHUH 3KOJIOTMYECKUX Mpodiiem.

Xumuueckuii 3xcnepumenm:

n3y4yeHue 00pa3LoB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, TIOJIMMEPHBIE MaTEpPHUAIIbI).
Mesicnpeomemmuwle céa3u

Peanuzanuss MeXNnpeaMETHBIX CBSI3ed NpPU HM3YyYEHUM XHUMHUU B 9 Kjlacce OCYILIECTBIISIETCS Yepe3
UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK U MOHSATHMA, SBISIOLUINXCS CUCTEMHBIMU
JUIS OT/IE€TbHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4YHbIH (DakKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAU3, CHUHTE3,
KJ1accupuKalys, NepUoAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE, MOJIEb,
SBJICHHE, TAPHUKOBBIHN 3((eKT, TEXHOJIOTUsI, MaTepUAIIbI.

®dusuka: marepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIWJ, H30TOIbI, PaAHOaKTHBHOCTD,
MOJIEKYJIa, AJIEKTPUUYECKUH 3apsiji, NPOBOAHUKH, TIOJYNPOBOAHUKH, JUAIEKTPUKH, (OTOIIEMEHT,
BELIECTBO, Te€lO, OOBEM, arperaTHoe COCTOSHUE BEILIeCTBa, Tra3, pacTBOpP, pPacTBOPHUMOCTb,
KpUCTaJUIM4ecKas peléTka, CIUIaBbl, (U3NYECKUE BEJIWYMHBI, €AMHHUIBI H3MEPEHUs,, KOCMHUYECKOe
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocuntes, npixaHue, buocdepa, skocrucTeMa, MUHEpalIbHbIe y100peHHs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOpHbIE MOPO/bI, MOJIE3HBIE UCKOMAaeMble, TOILUIMBO,
BOJIHbIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI ITO XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yIbTaThl OCBOECHHUS MPOTrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHus JOCTUTAIOTCS B XOJI€
o0y4eHHs XHMHUU B €IWHCTBE Yy4eOHOM U BOCIMTATENBHOW JEATEJIBHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCHUICKUMH COLMOKYJIbTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH,
MPUHATHIMU B OOILIECTBE MPaBUIIAMU U HOPMaMH ITOBE/ICHUS U CITIOCOOCTBYIOT MpolieccaM CaMOIIO3HaHUS,
CaMOpa3BUTHUSA U COLMATM3ALUU 00yUJarOIINXCS.



JIM4HOCTHBIE pE3yabTaThl OTPa)KalOT TOTOBHOCTh OOYYaIOIIUXCSI PYKOBOJACTBOBATHCS CHCTEMOM
MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMM U paCIIMPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHHUSI:

LIEHHOCTHOTO OTHOIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAy4HOMY HACIIEIUIO,
MOHMMAaHMsI 3HAYEHUs XUMHUYECKOW HAyKW B XHU3HU COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH BIIAJIETh
JIOCTOBEpHON HMH(OpMAIME O MEepelOBhIX NOCTHKEHUSAX U OTKPBITHSIX MHPOBOH M OTEYECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa M OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPABWIAX MEXIJIMYHOCTHBIX OTHOLIEHUH B KOJUICKTHBE,
KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, Y4eOHO-HCCIIe0BATEIbCKOM,
TBOPUYECKOHN M IPYrHX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JEATEIbHOCTU
IpU BBIIOJHEHUN YYEOHBIX, IMO3HABATEIbHBIX 3334, BBINOJHECHHM XWMHUYECKUX HKCIIEPHUMEHTOB,
CO3/IaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIN B IPOIECCE 3TOM
y4eOHOI JeATeNbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE IMOBEACHHE W TOCTYNKH CBOMX TOBAapUIIEH C
MMO3ULIMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUECKHE MPEJACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKUUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOLINE OCHOBY JUIsSl IOHUMAHUS CYITHOCTH HAay4yHOU
KapTUHBl MHpa, TPEICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHS MPUPOJIbI, B3aUMOCBSI3AX
4eJl0oBeKa C MPUPOJHOM cpesloil, 0 posid XMMHHM B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAMPABICHHBIC HA TOJYyYEHUE HOBBIX 3HAHUI MO XMMHH, HEOOXOAUMBIE IS
00BsICHEHUS HAOJIOAEMBIX MTPOIIECCOB U SBJICHHIA, TO3HABATEIHLHON, MHPOPMALIMOHHOW M YATATEILCKON
KYJIbTYPbl, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIBHOW pPabOTHl C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOI
JUTEPATypOd, JOCTYITHBIMH TEXHUYECKHUMHU CPEACTBAMHU HH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHONW M UCCIENAOBATEIbCKON JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IECHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 370POBbI0, YCTAHOBKH Ha 3/10POBBIN
o0Opa3 >KM3HHU, OCO3HAHHE IOCJIEJACTBUI M HENPUATUE BPEIHBIX MPUBBIYEK (YHOTpPEOJIEHUS aJIKOroJs,
HapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOJIOACHUS MpaBusl O€30MacHOCTH IpH OOpalleHUuu ¢
XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOMN KU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YYEHHIO MpodeccHil M Tpylda pa3iMyHOTO poja, YBaXEHHE K Tpyay U
pe3yJibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE NPHUMEHEHUS NMPEAMETHBIX 3HAHHUU I10
XUMHH, OCO3HAHHBIM BBIOOP HMHIMBUIYaIbHOW TPAaEKTOPUM MPOJOJKEHHUsS] 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
yCHenHo npodecCHOHaTbHON JeSTENPHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJlanTHPOBATHCA B MPO(eCCHOHANBHOM cpene;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

9KOJIOTUYECKHU IIeJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY KU3HU Ha 3emiie, OCHOBE e
CYLIECTBOBAaHMSI, NMOHMMaHUE IIEHHOCTH 3JI0poBOro M Oe3omacHoro oOpa3a >KHM3HHM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY M TICUXHYECKOMY 3/0POBbIO, OCO3HAHHE IIEHHOCTHU
coOmrofieHus mpaBuil 0e30MacHOro IMOBEACHMsI NMpU paboTe ¢ BEIIeCTBAMM, a TakKe€ B CUTYalMsX,
YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSL, TIOJTy4aeMble MPU U3YUYEHUU XUMUH, [T peIlIeHUs 3ajia4, CBSI3aHHBIX C
OKpY’Kalolllell MPUPOJHON CpenoM, A MOBBILIEHHWS] YPOBHS JKOJIOIMUYECKOH KYJbTYpbI, OCO3HAHMS
rJ1I00aJTFHOTO XapaKTepa IKOJIOTUYECKUX POoOsieM U MyTell UX peleHus MocpecTBOM METOA0B XUMUH,
9KOJIOTMYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATLCS UM B I103HABATEIbHONW, KOMMYHUKAaTUBHON U
COIIMAJIbHOM MPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATBI



B cocraBe MerampeaMeTHBIX Pe3yJIbTaTOB BBLACISAIOT 3HAYMMbIE /7151 (OPMUPOBAHUS MHUPOBO33PEHUS
oO0IIeHayYHbIe TOHATHUS (3aKOH, TEOpHUs, IPUHLIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U
JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX ITpeIMEeTaxX 1 MO3BOJISIOT HA OCHOBE
3HaHUH M3 3TUX MPEeIMETOB (HOPMHUPOBATH MPEICTABICHUE O LEJIOCTHOM HAay4yHOHW KapTUHE MUpa, H
YHHUBEpcajbHble yuyeOHbIe NEeHCTBUS (II03HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPHIE
obecrieunBaOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOATEIBHOMY IUIAHMPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM NeSTEIbHOCTH.

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjornueckue aeiicTBHA:

— YMEHHsSI UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUICHUS MPH OCBOCHHM 3HAHMI: PacKpbIBaTh
CMBIC XUMUYECKUX IMOHITHM (BBLIEIATH MX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
OPYTUMU TIOHSTUSIMHU), HCIIOJIB30BAaTh TOHATUS JUIsI OOBSICHEHHs] OTHENbHBIX (DAKTOB M SIBICHUH,
BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KIACCU(PHUKAIIMA XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuil,
YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YCHHs, CTPOUTH JIOTUYECKUE
paccyxaeHust (MHAYKTUBHbIE, I€yKTUBHbIE, 10 aHAJIOTUH), 1€]aTh BHIBOABI U 3aKIIOYCHMS,;

— YMEHHE TMPUMEHATh B IpOIECCe MO3HAHMUSI TOHATUS (IIPeIMETHbIE M METalpeJAMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEMbIE B XUMUHU, TPEOOPA30BbIBAThH IMPOKO IPUMEHSIEMBbIE
B XMMHUU MOJIETIbHBIC MPEACTABICHUS — XMUMHUECKUI 3HAK (CUMBOII 3JIEMEHTa), XUMHUYEcKas Gpopmysa u
YpaBHEHHE XMMHUYECKON pEeaKkIuu — MpU PEUIeHUM y4eOHO-TIO3HABaTENbHBIX 3aad, ¢ y4ETOM ATHX
MOJIETIbHBIX TPEACTABICHUI BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX
O0OBEKTOB — XHUMHUYECKMX BEIIECTB M XHUMHYECKHX pPEaKIWH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYKUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUHNS B U3YYaeMbIX MIPOLIECCaX U SBICHUSIX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

— YMEHHE HCIOJIb30BaTh MOCTABIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAaKXKe B
KayecTBE OCHOBBI Ui (POPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUU;

— IpUOOpETEHUE OMbITa MO IJIAHUPOBAaHUIO, OPraHM3allUd U TPOBEIEHUI0 YYEHHUYECKUX
JKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM IPOLlecca, CaMOCTOSITENIbHO MPOTHO3HPOBATh €ro
pe3ynbTar, (GopMyIHpoBaTh O0O0OOMICHHS W BBIBOJABI IO pe3yiabTaTaM IPOBEACHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPO/IETaHHON paboTe.

Pa6ora ¢ undopmanmueii:

— yMEHHE BbIOWpaTh, aHAIU3UPOBATH U MHTEPIPETUPOBATh WHGOPMAIUIO PA3NUYHBIX BHUIIOB U
¢bopM TpeICTaBICHUS, MOJYy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (HAy4YHO-TIOMYJIsIpHAs JHTepaTypa
XMMHUYECKOr0 COJIepKaHUsA, CIpaBOYHbIE TOCOOus, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHUBATH
MIPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHIO;

— yYMEHHUE TMPHUMEHATh Pa3IMyYHble METOJbl W 3ampOChl NMPH IMOMCKE W OTOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JJIsl BBINOJHEHUS YYE€OHBIX U TO3HABATENbHBIX 3ajay
ONpeNIeIEHHOI0  THUMA, MPHOOpeTeHHe OomnbiTa B O0NAaCTH  HCHOJB30BaHUSA HMH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJIAJE€HUE KYyJbTYpOll aKTUBHOTO HCIOJIb30BAaHUS PA3IUYHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (JOPMY MpEACTaBIeHUS HH(OPMAIUU U
WUTIOCTPUPOBATh pELIaeMble 3a7aud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, JpyrumMu Qopmamu
rpaduKu U UX KOMOMHAIUSAMY;

— YMEHHME WCIIOJIb30BaTh W aHaAJM3MpOBaThb B IIpoliecce Y4eOHOM U HCCiel0BaTeIbCKOU
NeSITeIbHOCTH MH(GOPMAIMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEbCKOTO XO3sCTBAa M TpaHCIOpTa Ha
COCTOSIHME OKPY>KaIOLIEH MPUPOTHON Cpeibl.

KomMyHHUKaTHBHBbIe yHHBepcaibHble y4eOHbIe AelicTBHA:

— YMEHUs 3a7aBaTh BOMPOCH! (B XOje auajiora u (WJIM) IUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOM
TeMBbI, (OPMYIHUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHHO BBIOIHEHHS MTPEUIOKEHHON 3a1a4H;

— YMEHHMsI TPEJCTaBISATh IMOJyYeHHbIE PE3yNIbTaThl MO3HABATENbHOM AEITEIbHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; J€NaTh MPE3EHTALUIO PE3YJbTAaTOB BBINOJIHEHHUS XUMHUYECKOIO JKCIIEpUMEHTA
(JtabopaTopHOTO OMBITa, JA0OPATOPHOM padOTHI MO HCCIEJOBAHUIO CBOWCTB BEIMIECTB, Y4eOHOTO
IIPOEKTA);



— YMEHUS Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABATEIbHOW U
MCCIIEIOBATENILCKON JIEATENPHOCTH TPU PELICHUH BO3HUKAIOMIMX Mpo0JjeM Ha OCHOBE y4yéTa 0oO0umx
MHTEPECOB M COTJacOBaHUs NO3ULIMHA (00CyXkAeHHs, OOMEH MHEHUSMHU, «MO3TOBBIE MITYPMBD,
KOOpJMHALMS COBMECTHBIX JECUCTBUH, OIPEACIICHUE KPUTEPUEB II0 OLEHKE KadecTBa BBIIIOJIHEHHOU
paboTHI U ApyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

— YMEHUE CaMOCTOSITEIIBHO ONpPENEATh LEeIu ACSITENbHOCTH, IIJIAHUPOBATH, OCYILECTBIATD,
KOHTPOJIMPOBATh U NMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATENBHOCTh, BHIOMpATh Hanboiee
3¢ heKTUBHBIE CLIOCOOBI pelIeHUs YYEeOHBIX U MO3HABATENIbHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJITOPUTM JI€MCTBUM MPU BBIIOJHEHNUU 33JJaHUN C YYETOM MOJYy4YECHHS
HOBBIX 3HAHMU 00 H3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEaKIHAX, OLCHUBATH COOTBETCTBHUE
IIOJIyYEHHOT'O pe3yJjbTaTa 3asBJICHHOW II€JIM, YMEHHE HCIOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI,
IIpeJIaracMble B yCIOBUHU 3a1aHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOIO COJAEP)KAaHUS, YCTaHOBJIEHHOIO
naHHOU (enepanbHON pabouel MporpaMMoil, BBIACISAIOT: OCBOCHHbBIE O0YUYaIOUIMMUCS HAYyYHbIC 3HAHUS,
YMEHUS U CTIOCOOBI ICHCTBUH, crienupuIecKue uist MpeIMETHON 001acTH « XUMUsT», BUIIBI 1€ TEIILHOCTH
[0 MOJYYEHUIO HOBOTO 3HAHMsI, €r0 MHTEPIpETAlNH, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PAa3IUYHBIX
Y4eOHBIX U HOBBIX CHTYaIIUsIX.

K koHny obydenus B 8 KJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

— PacKpbIBaTh CMbBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
IIPOCTOE BELIECTBO, CJIOXKHOE BEILECTBO, CMECh (OAHOPOJHAsT U HEOJHOPOJHAs), BAJEHTHOCTb,
OTHOCUTEIIbHAsA aTOMHAasi W MOJIEKYJspHas Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J0JIsi XMMUYECKOTO 3JIEMEHTA B COCTUHEHNUHU, MOJISIPHBIA 00BEM, OKCH, KHCIIOTa, OCHOBAHUE,
COJIb, AJIEKTPOOTPHUIATEILHOCTD, CTETIEHb OKHCIICHUS, XUMHYECKash peakius, Kiaccuukamus peaxiuii:
peaKkIMH COCIUHEHUsS, PEAKLIUU pPA3JIOKEHHs, PEaKIMH 3aMEUICHUs, pPEakuuu OOMEHa, 3K30- U
SHAOTEPMHUUYECKUE PEaKUUHU, TEIUIOBOM 3¢ (eKT peakuuu, SIpo aroMma, JIEKTPOHHBINH CJIOH aroma,
aToMHasi opOWTaNb, paJANyC aTOMa, XUMUYECKas CBS3b, MOJIIPHAS M HEMOJSPHAs KOBAJCHTHAS CBA3b,
MOHHAas CBA3b, MOH, KATHOH, aHHOH, PaCTBOP, MaccoBas J10Jis BEeLECTBA (MIPOLIEHTHAs KOHLEHTpAIMs) B
pacTBope;

— WUJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUM U IPUMEHATD OTU MOHATUSA [IPU
ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

— UCIMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsi COCTaBleHHs (DOpMyn BEIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUI;

— OTpeNieNIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKUCIECHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIEKHOCTD BEILIECTB K OINpeIeIEHHOMY KJlacCy COeIMHEeHUN
1o opMyinam, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHMUECKUX COCTUHEHUSX;

- packpsiBaTh cmbich [lepuoanueckoro 3akona JI. . MenaeneeBa: AeMOHCTPUPOBATh TOHUMAHUE
IIEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX JJIEMEHTOB OT UX IOJIOkKeHUs B Ilepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHMS MAaCChI BEIIECTB, IIOCTOSHCTBA COCTABA, aTOMHO--MOJIEKYJISIPHOTO YUEHHS,
3aKO0Ha ABOrajzpo;

— ONMKCHIBaTh U XapaKTepu3oBaTh TabmuuHylo ¢opmy Ilepuognueckoit cucTeMbl XUMHUYECKHUX
9JIEMEHTOB: pa3iMuaTh MOHATUS «TJaBHas mnoxarpymma (A-rpynma)» U «mobounas noarpynma (b-
rpynmna)», majble ¥ OOJbIlIMe MEePHOJbl, COOTHOCUTH O0O3HAu€HUs, KOTOpble HMMEITCA B TalOIuIe
«Ilepuoguyeckas cucrema Xumudeckux odseMeHtoB J[. M. MeHnngeneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTHKAMHU CTPOCHHSI aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOliee 4Yucio
AJIEKTPOHOB U PACNPEAEIEHUE UX T10 AIEKTPOHHBIM CIIOSIM);

— KJIaCCU(UIIUPOBATh XMMUUYECKHE IJIEMEHThI, HEOPTaHNYECKHE BEIeCTBA, XUMHUECKHUE PEaKIuu
(110 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUNIOBOMY 3P (DEKTY);

— XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MIOATBEPKIas OIUCAaHHUE IPUMEpPaMU MOJIEKYJIAPHBIX YPaBHEHHUM COOTBETCTBYIOIIUX XMMHUYECKUX
peakuuii;



- IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MO>KHOCTH
IIPOTEKAHNUS XUMHYECKUX IPEBPAIIECHU B Pa3IMUHBIX YCIOBUSX;

- BBIUHUCIIATh OTHOCUTENIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHYECKOT0 3JIeMEHTa 1Mo (GopMysie COeINHEHHs, MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MPOBOJIHUTH
pacy€Thl 10 YpaBHEHUIO XUMUUECKOH peak1uu;

— IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CUCTEMATU3ALUI0, KIACCU(DHUKALNIO, BBIIBICHNE NPUYMHHO--CIIEJCTBEHHBIX CBSI3eH — JUIS
U3Y4YEHUsI CBOMCTB BEIIECTB M XMUMMUECKHUX pEaKLUi, €CTECTBEHHO-HAy4YHbIE METOJbl IMO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN);

- CJIeZIOBaTh MpaBWIaM I0JIb30BaHUS XUMHUECKOW MOCYI0M U J1abopaTOpHBIM 00OpYJOBaHUEM, a
TaKKe MpaBWIaM OOpalleHUs] C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIHMSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB MO MOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (BOAOPOAA U
KHCJIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C OINpPEAEIEHHON MAacCOBOM J0J€M pacTBOPEHHOTO BELIECTBA,
IUTAHUPOBaTh U IPOBOJUTH XUMHUYECKHE SKCIEPUMEHTBHI IO pAclO3HABaHMIO PACTBOPOB ILENOYEH U
KHCJIOT C TOMOIIBIO HHANKATOPOB (JIAKMYC, (heHONIPTaTCHH, METUIIOPAHK U JIPYTHE).

K kxoHuy oOydeHus B 9 kJacce IpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

— PAaCKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX HMOHATHI: XUMHUUYECKUH 3JIEMEHT, aTOM, MOJEKYIa,
WOH, KaTUOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTD,
CTENEHb OKHCJICHUS, XUMHMUYECKas peaklys, XMMHUYecKas CBsA3b, TEIUIOBOM 3(QeKT peakuuu, Moib,
MOJISIPHBIA 00BEM, PacTBOP, SIEKTPOIUTHI, HEDIIEKTPOIUTHI, ANEKTPOIUTHIECKAS TUCCOLUAITHS, PEAKIIUU
HMOHHOI0 OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMHM, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAQHOBJICHHE, QJJIOTPONUs, aM(OTepHOCTb, XHWMHYECKas CBsA3b (KOBaJCHTHas, MOHHas,
MeTaJlJIN4ecKasi), KpUCTalsInyeckasi peléTka, KOppo3us METauloB, CIUIaBbl, CKOPOCTb XMUMHUYECKOH
peakiuu, npeaenabHo gomyctuMas konuentpanus [1/1K BemecTsa;

— WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSATH 3TU HOHSITUS NIPU
OIMCaHWUHU BEIIECTB U UX MPEBPAIECHUN;

— UCTIOJIF30BAaTh XUMHUYECKYI0O CHUMBOJIMKY MJISi COCTaBJICHHsS (OpMyN BEIIECTB W ypaBHEHUH
XUMHYECKHUX PEAKIIN;

— ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHHUSAX
Pa3IMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEAeNEHHOMY KlacCy COeIUHEHHH 1o GpopMyraM,
BUJI XUMUYECKOM CBSI3U (KOBAJIEHTHAs!, MOHHASI, METAJUTMUECKasl) B HEOPraHMYECKUX COEAMHEHUSX, 3apsi]
MOHA N0 XMMHUYECKOH (GopMylie, XapakTep cpellbl B BOJAHBIX PaCTBOpax HEOPraHUYECKUX COEIMHEHUM,
THUI KPUCTAJUITMUECKOHN pelIETKH KOHKPETHOTO BEIIECTBA;

— packpbiBaTh cMbicn [lepuonmdeckoro 3akona JI. M. MenneneeBa M JEMOHCTPUpPOBATh €ro
MMOHMMAaHHE: ONKMCHIBATh U XapaKTepU30BaTh TabmuuHyto Gopmy [leproanueckoil CUCTEMbI XMMHUUECKUX
9JIEMEHTOB: pa3ivyaTh MOHATUS «TJaBHas mnoxarpymma (A-rpynma)» U «mobOounas noarpynmna (b-
rpymma)», Majble U 00NblINe IePUo/Ibl, COOTHOCUTH 0003HAaYEHMsI, KOTOPhIE UMEIOTCS B IEPUOANYECKOM
TabJIUIe, C YUCIOBBIMU XaPaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
sqipa, 00Illee YMCIIO JIEKTPOHOB M PACHpPENEICHUE UX MO BJIEKTPOHHBIM CIIOSIM), OOBACHATH O0IIME
3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B MPEIENIax MaJbIX IEPHUOLOB U
IJIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

— KJIaccu(UIUPOBaTh XMMUYECKHE 3JI€MEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUUECKUE PEaKLIUU
(MO YHMCIly M COCTaBYy YUYacTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO
CTETIEHEN OKUCIICHNUS XUMHUECKUX DJIEMEHTOB);

- XapakTepu30BaTh (OMHUCHIBATh) OOIMME U Crenu(PUUIecKue XUMHYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IMOATBEPXKAAs ONUCAHHE INPUMEPAMU MOJIEKYJISPHBIX M HMOHHBIX YypaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

— COCTaBJIATh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, HIEJI0Uel U COJIeH, IOJIHbIE U
COKpalI€HHbIE ypaBHEHHUs peakui HOHHOTO OOMEHa, YpaBHEHHS peaklMi, IOATBEP KIAI0NINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMU Pa3/INUHBIX KJIACCOB;



— pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUi TOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaAKIIHA;

— MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOXKHOCTH MPOTEKAHUS
XUMHAYECKHX MPEBPALICHUN B PAa3IHYHBIX YCIOBUSX;

— BBIUMCIISTH OTHOCUTEJBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEUIECTB, MAacCOBYIO JOJIO
XUMHYECKOT0 3JIeMEHTa 1Mo (GopMyiie COeIMHEHHs, MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MPOBOJIHUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakluu;

— cOOJII0/IaTh TPABUIIA MOJB30BAHMS XUMHUECKOW MOCYAON U Ja00paTOpHBIM 00OpYAOBaHUEM, a
TaK)ke IMpaBuwiIa OOpalleHUs C BELIECTBAMHU B COOTBETCTBHM C HWHCTPYKIUSMHU [0 BBIIOJHEHHUIO
71a00PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U
YIJIEKHUCIIOTO Ta3a);

— OPOBOAMTh PEAKIMH, MOJATBEPKIAIONINEe KAueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM ITYTEM XJIOPUA-, OPOMUI-, HOIUA-, KapOoHaT-, ¢ocdar-, CumKar-, cyiabdar-,
TUIPOKCU/I-UOHBI, KaTHOHBI aMMOHHUSI M HOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

— MPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
000011IeHre, CUCTEMATH3AIHIO, BBISIBICHUE MPHYNHHO-CIICJCTBEHHBIX CBSA3EH — JUI M3YyYEHHs CBOICTB
BEIIECTB U XMMHUYECKUX PEaKIIUii, ECTECTBEHHO-HAYYHbIE METO/IbI IIO3HAHUS — HAOIIOICHHEe, H3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

Ne

HaumenoBanue pa3aesioB u

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

n/n TeM NPOrpaMMbI Bcero KonTposabHubie IIpakTH4eckue 06PA30BATENBLHBIE PECYPChI
padoThI padoThI

Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
MPAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyejaoBeKa

12 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c

Wroro mo pazneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ I HCOPraHHYECKHUX BeleCTB

21 Boznyx. Kucnopoa. [lonsitue 6 1 bu6mmoreka [JOK
00 okcHIax https://m.edso0.ru/7f41837c

29 Bonopona.Ilonstue o 8 1 bu6mmoreka [JOK
KHMCIIOTax M COJISIX https://m.edsoo.ru/7f41837¢c

23 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c

24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumuueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /J[. .
Mengaene-eBa. CtpoeHue
aToma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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Xumudeckas CBI3b.

3.2 OKHCITUTENBHO- 8 bubmmorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bu6mmoreka [JOK
tiroro no pasaery o https://m.edso0.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 68

9 KJIACC

HaHMeHOBaHHE Pa3IeoB H Tem KosmmmuecTBo yacos DJIeKTPOHHbIE
New/n nporpamMmMbl Bcero Kourpoububie IIpakTnyeckue (undpossie)
o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Paspnen 1. BemecTBo 1 XuMH4YeCKHe peakKLul
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubnuoteka [JOK
OCHOBHBIX Pa3JieNioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMMHYECKHUX 4 bubnuoreka [IOK
peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIIHAITHSI. 8 1 1 bubnuoteka [JOK
XUMHYECKHE PEaKkluu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3neu 2. HemeTa/ibl M X COeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuorexa [IOK
snemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 Z-)JICHI\ICHTO]S V|A{)I‘pyl'[1'ILI. Cepau eé 6 bubmmorexa [IOK

COEIUHEHUS

https://m.edso0.ru/7f41a636
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OO61mas xapakTepUCTHKa XUMUYECKUX

bu6mmoreka [IOK

2.3 anemeHToB VA-rpymisl. A3ot, pochop u 7 1 hitps://m.eds00.ru/7f41a636
HX COCIUHCHMUS * * *
OO0mas XxapakTepruCcTUKa XUMHYECKUX Bu6morexa LIOK
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2 hitps://m.edso0.ru/7f41a636
KPEMHUU U UX COCTUHECHUS * * *
Wroro mo pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
3.1 OO01111e cBOMCTBA METAIIJIOB 4 ﬁgggl;l/?;]reezasgorﬁﬂ 412636
3.2 Baxueiime merajuibl 1 UX COEIUHEHUSI 16 1 2 ﬁgg;?/ﬁeeziioﬁﬂ 412636
Utoro no pazneny 20
Pa3nea 4. Xumus n oKpyKapmas cpeaa
4.1 BemectBa 1 MmaTepuansl B KU3HU YEIOBEKA 3 bubmiorexa HOK
' https://m.edso0.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 1 Brbmuozexa LIOK
p p https://m.edsoo.ru/7f41a636
OBHLIEE KOJIMYECTBO YACOB I10 68 5 7
[TPOTPAMME
IMOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
Ne Tema vDOKA KouanyecTBo 4acos DIeKTPOHHBbIE HH(POBBIE
n/n P Bcero Konrpoabusie IIpakTuueckue o0pa3oBaTeJbHbIE
padoThI padoThI pecypcbl
1 [Ipenmer xumuun. Ponap XuMuu B KU3HU 1 bubnunoreka LIOK

yeJjioBeKa. Teja U BelecTna

https://m.edsoo.ru/ff0d210c
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bubnmorexa [IOK

2 [ToHsiTE 0 METOaX MO3HAHUS B XUMUHU hitps://m.edsoo.ru/ff0d227e
[Ipaktudeckas padora Ne 1 «IIpaBua
3 paboTHI B 1a0OPaTOPUU U IPUEMBI bubmuorexa [JOK
oOpalieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucreie BemecTBa U cMmecu. CriocoOnl bub6nmoreka [IOK
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
S cecdt (na npepe oneran nosapennol BuSmorexs LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI bubsmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) Bbu6moreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U ClIOXKHBIE BEIIECTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmorexa LOK
https://m.edsoo.ru/ff0d2d50
o | oo mermermscormus e Bumorera 10K
‘ https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
11 OTHocHTeNbHAs aTOMHAs Macca. bubmuoreka [{OK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTa B bubmuoreka [{OK
COEIMHEHUHT https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moinbs. MoisipHas bubmuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 du3nyeckue U XUMHUYECKUE SBICHMS. bubnunorexa LIOK
XUMHUYECKas PEeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yciIoBHS TPOTEKAHUS bubnuoteka [JOK

XAMHYECKUX PEaKUi

https://m.edsoo.ru/ff0d3al6
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16 3aKOH COXpaHEHHMS MaCChl BEIIIECTB. bubnmorexa [IOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brlunciaenus komuecTBa, MacChl BEIIECCTBA bubnunorexa LIOK
110 YPaBHEHHUSIM XHUMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d5708
18 | (oo, oo oo BuGmorera LIOK
. P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
10 | ommonessten. OBobmemme 5 BuGnorexa LIOK
1 JUCT. . https://m.edsoo.ru/ff0d40c4
cUCTEMAaTH3aIUs 3HAHUN
20 Kontponbnas padorta Ne 1 o reme bubnnorexa [JOK
«BeriecTBa 1 XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
2| Keensporie s aneom s opocres mameao Bunorexa LIOK
POA p m : https://m.edsoo.ru/ff0d448e
O30H
20| oncmopons (ocamn oot ropere) BuGnorexa LIOK
PO 1 - TOP ‘ https://m.edsoo.ru/ff0d4614
ITousTHe 00 OKCcHOAX
25 | rabonmmam g — BuGmorera LIOK
partop P ) https://m.edsoo.ru/ff0d497a
[IpumMeHeHue kucnopoa
2| mome e e—c— e bumorera LIOK
p yP ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX PEAKIIUAX
25 | Sapmmenmenma oot o bunorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALEHUS
2% | ompreten sofpanne mmenopoa BuGmorexa LIOK
i oup poaa, https://m.edsoo.ru/ff0d4ae2
M3YYEHUE €TO CBONCTBY
27 Bonopoa — 35eMeHT 1 pocToe BEIIECTBO. but6mmoreka [IOK

Haxoxnenue B mpuponae

https://m.edsoo.ru/ff0d4dd0
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dusnyeckre U XUMUYECKHE CBOMCTBA

bubnmorexa [IOK

28 Bojopoaa. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI 1oTydeHust BOAOPO/Ia B bub6nmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
3 dlonyeenme n cobmpanne soxopona BuSmiotexs LIOK
N ’ https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBOHCTBY»
. , bubnuorexa [IOK
32 MounspHslii 006EM Ta30B. 3aKOH ABOTaIpo hitps://m.edsoo.ru/ffod542e
Brrunciaenus 00bEéMa, KOIUIECTBA B TB
33 raza ni)ﬂgro Heﬁicng;\/[yolfon;;ec:B; e bubmorexa OK
. https://m.edsoo.ru/ff0d55a0
BELIECTBA WU 00BbEMY
Brrunciaenus 005€M0B ra30B I BHCHH
34 peaKI_ICI/IJII/IeHa oggoze ;)axof; 06:éZ411){11xe © bubmiorexa LJOK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI bubmaorexa LJOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuoreka [{OK
WHIIKATOpax https://m.edsoo.ru/ff0d59e2
3 nenscomonme pacraops. Maccosan rons Bubmaarexa [IOK
: https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «ITpuroroBiieHnue pacTBOPOB ¢ bubnuotexa [JOK
onpeaenéHHON MacCcOBOM Jomeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padota Ne 2 o reme bubmuoreka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCU(UKAIINS, bubnunoreka LIOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenune u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHHUS: COCTaB, KJIacCCU(PUKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA Bu6muotexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TomryueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT bubmmorexa HOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka [JOK
MOJTyYCHHSI, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6 Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 ['enernueckas cBsA3b MEXKIY KilacCaMH bubnmnoreka HOK
HEOPraHMYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN Bubmuorexa HOK
https://m.edsoo.ru/00ad9cb?2
o
S0 "Oonommme ciacent eoprammecnx Bubmorera LIOK
. https://m.edsoo.ru/00ad9%ela
COCTMHEHU I
SL xmmaccian srewenron, Homsme o Bubmaorexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
2 cntreva xmmmcon sreventon L 11 Bubmaorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoasl, TpymIIBl, MTOATPYIIIHI bubmorexa [IOK

https://m.edsoo.ru/00ada52c
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CTpOCHI/IC aromoB. CocTaB aTOMHBIX AA€p.

bubnmorexa [IOK

>4 W3oTtonst https://m.edsoo.ru/00ada342
TPOCHU KTPOHHBIX YEeK aTOMOB
55 gﬂé);:HchBai'I[ZpH%(;qucK%%OSSC:GMZOILOI/I. Bubmzorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XUMHYECKOTO DJEMEHTA 110 Bubnmorexa LJOK
56 ero nojoxxeHuto B [lepuoanueckoi cucreme httos://m.ed /00adag824
PS://M.edso0.ru/Ulada
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3sBUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MeHeneeB — yu€Hblil, enaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHYCCKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast monsipHasi XUMUYeCKasi CBSI3b bubmorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysipHas XUMUYeCKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa OK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peaxiuu https://m.edso0.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne 4 o reme bubmuoreka [JOK
«Ctpoenue aroma. XUMHUYECKas CBS3bY https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O600IeHNE U bubnuoreka [IOK
CHCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok bubmmorexa HOK

https://m.edso0.ru/00ad9cb2
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bubnmorexa [IOK

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC
XUMHYCCKOI'0 paBHOBCCHUS

68 Pesepibiii ypok . L https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOI'PAMME
9 KUIIACC
Ne KosmvecrBo yacos DJIeKTPOHHBIE HH(POBLIE
Tema ypoka
n/m Bcero Konrpoabnbsie IIpakruyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
L cnerewa o sreentos 2T ) Bu6morera LIOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
A ———— ) Bubmotera LIOK
https://m.edsoo.ru/00adb6h6
1050 (i (0):!
3 Knaccudukamus 1 HoMeHKIaTypa 1 bubmuoreka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6nunorexa LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Ne 1 mo teme
5 «[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
6 Knaccudukanmst XaMUIecKuX peakifi 1mo 1 bubnuotexa [JOK
Pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 poanaam. Mommme © roworemman ) ubmiorera LLOK
' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnuoreka [IOK

https://m.edsoo.ru/00adc28c
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OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubnmorexa [IOK

J peaxiuu https://m.edsoo.ru/00adcade
10 TSSE(I)/I HI/IB;I elf:;pg;l?;::g I;IO(I:/Ina6LIe Bubmorexa HOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHHUS PEAKIAI Bubmorexa OK
yp peaxi https://m.edsoo.ru/00add448
12| ocnonannii 2 caere npeneramncui o BuGmorera LIOK
JIpe https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI
13| npercrmmnem of snatepommmasoii BuGnorexa LIOK
pel P https://m.edsoo.ru/00add8b2
IUCCOLMAIAN
14 ITorsaTrue o ruapom3e coneH buGnuorexa LIOK
P https://m.edsoo.ru/00add9d4
. bubnuoreka [{OK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN hitps://m.eds0o.ru/00addd12
[IpakTuueckas pabora Ne 1 Pemenue
16 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME bu6nmorexa LIOK
«DNEKTPOIUTUUECKAS TUCCOIIHALIHS. https://m.edsoo.ru/00addbfa
XYMHUYECKUE PEeaKIIMH B PACTBOPAX)»
7 | O oo bumorera LIOK
P 1 AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMH B PACTBOPAX)»
18 OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA Ha ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
18 | oo ensfcroa. momene BuGmorera LIOK
» HOJLyHeHHE, https://m.edsoo.ru/00ade104
MPUMEHEHUE
[IpakTnueckas pa60Tfl Ne 2 o teme Bu6muorexa LOK
20 «[Tomydenne CoITHON KUCTOTHI, H3YYCHHE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Brraucnenus no YpaBHCHHUAM XUMHUYCCKUX

21 peaKuuid, eclii OJIMH U3 PEarcHTOB JaH B bubmorexa LIOK
’ https://m.edsoo.ru/00ade488
n30BITKE
29 OO0mas xapakTepucTuka 3JeMeHTOB VIA- bubmuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
25 Taonsenme copu 66 cocumernis Bu6miorera LIOK
0 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEePhI
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubmmoreka [JOK
XMMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
25 fusmccnue n ximecitic caofcrsa buGanorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
o | MmO oo ory s B 10K
) 8 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY KaloIIel cpebl
COCTUHEHUSIMU CEPBI
97 Brranciierne MaccoBoit 107U BBIXO/1a bubmmoteka IIOK
NPOJyKTa peaKkIuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucThKa 3JeMeHTOB VA-
28 rpynnsl. A30T, pacpocTpaHEHHE B bubmmnoreka HOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOICTBA
29 AMMHak, ero Gu3nYecKne U XUMUYECKHE but6mmorekxa [IOK
CBOWCTBA, MTOJIy4YE€HHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
0 lonyeenme ammasa, wsysere o ubmorera LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucaoTa, e€ GusndecKkue u bubnuoteka [JOK

XUMHUYECKUE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX

bubnunoreka LIOK

32 yaoopennii. XUMHUYECKOE 3arps3HeHNe https://m.edsoo.ru/00adf518
OKPY’KaIOILEH Cpebl COEAUHEHUSIMHU a30Ta
() . Okcn, V) u
33 (b(?(:c((ll))(())gHgl Ifnfn%)i); q)gylzjn(qe?mne u bubmorexa [IOK
L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYICHHE
o | Donomsmme i peres B 10K
. ' https://m.edsoo.ru/00adfc20
npUpOAHOI cpensl hocharamu
35 Yrnepon, pacupocTpaHEHHE B IIPUPOJE, Bbu6moreka [JOK
bu3nUecKrue ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaeposa, ux Gpusndeckue u
36 XHMUYECKHE CBOMCTBA. DKOJOTHYSCKHUE bubnunoreka LIOK
IpOOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbpHas KUCIOTa U €€ COJTU bubmorexa [OK
https://m.edsoo.ru/00ae006c
IIpaxkTHueckas Ta Ne 4 mo TeM
38 "Flfsnyqeli;eayrﬂiiglc?lg"o ra;)a o bubmorexa LOK
. " https://m.edsoo.ru/00ae027¢
KauecTBenHas peakmusi Ha KapOOHAT-HOH
3 oprammacenns nemeersan v o Bubmarexa [IOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemnuii u ero coennuenus bubmorexa LJOK
https://m.edsoo.ru/00ae080a
[IpaxkTuueckas padora Ne 5 Perenue
a1 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuoteka [JOK

«BaxHel1ne HeMeTaliIbl U UX
COETUHEHUS)

https://m.edso0.ru/00ae0bf2
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Kontponbnas padora Ne 3 mo teme

42 «Baxneiie HeMeTaIbl U UX BH6H_HOTeKa HOK
COCITHHEHISY https://m.eds00.ru/00ae0el8
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
2JIEMEHTOB — METAJJIOB. MeTajuimyeckas

43 CBSI3b U METaJUITMUECKask KPUCTAIITMISCKast ]f?tptlsg'l;l/(r)r:e;jalstl)_f)()rEOanlOBe
pewérka. PU3n4YecKue CBOMCTBA S '

METAJIOB
XuMHnyecKkue CBOHCTBA METAJIIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAallpsHDKEHUN EH6H_HOTeKa LIOK
https://m.eds00.ru/00ae1156
METAJIOB
OO6mue crocoObl MOTYyYEHUSI METAILIOB.

45 CmuiaBbl. Beranciienus o ypaBHEHUSAM bubmmoreka [JOK
XUMHYECKHX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPXKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB BH6H_HOTeKa LOK

https://m.eds00.ru/00ae1278
bubmmoteka IIOK

4t [Henounere meTans! https://m.eds00.ru/00ae14b2

48 OKcuIbI ¥ THAPOKCHIBI HATPHS U Kalus BH6H_HOTeKa HOK

https://m.edso00.ru/00ael4b2

49 [IlenoyHno3eMeNbHBIE METAJIIbI — KAJIBITUM bubmmoteka IIOK
U MarHui https://m.edso0.ru/00ae15e8

50 Baxneimme coemmHEHNS KaJIbITHS BH6H_HOTeKa HOK

https://m.edso00.ru/00ae15e8

51 O00011eHNEe U cUCTEMATH3AINS 3HAHUH

52 JKEcTKOCTh BOABI U CIIOCOOKI €€ bubnunorexa LIOK
YCTpaHCHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 mo Teme

53 "YKEcTKOCTEL BOIBI M METOMEI €€ Bubmiorexa IOK

ycTpaHeHUs"

https://m.edsoo.ru/00aelae8
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bubnmorexa [IOK

>4 Aol https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U Bu6mmotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Keneso https://m.edscIJlo.ru/00ae1d86
57 Oxcuibl, TUIAPOKCUIBI 1 coitu xkene3a (1) bubnuorexa [{OK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTU3allis 3HAHHMA
59 omemeprmenmamton s mo rowe Busmiorera LIOK
«BaxkHeue MeTajljIbl U UX COCOUHCHUS https://m.edso0.ru/00ae3de8
Boruncnenus no ypaBHEHUSIM XUMHYECKUX
60 mGurme mwm cotepur npiveen, Butmorera LIOK
BreraucieHnst MaccoOBOM JIOJIM BRIXOA https://m.eds00.ru/00ae1750
MPOJYKTa PEaKIuu
61 O06o0meHre U cucTeMaTr3aIus 3HaHUI
62 KonTpoabHnas padora Ne 4 o teme
«BaxHermme MeTaTbl ¥ X COSAMHEHUS)
63 BemecrBa 1 maTepuansl B IOBCEIHEBHOU bubnmorexa [IOK
JKU3HU YEJT0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHUE OKpY Karolen bubmuoreka [JOK
cpezbl https://m.edsoo.ru/00ae4270
65 Ponp XxvMuM B pelIeHNH SKOJOTHYECKHUX bubmuoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o01IeHNE U bubnuoreka [IOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE 1 bu6muoreka [JOK
CHUCTEMAaTH3AIMs 3HAHHHA https://m.edsoo.ru/00adb33c
68 PesepBHBIIT ypok bubmorexa LIOK

https://m.edso0.ru/00ad9cb2
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Xumus, 8 knace/ Pymsurtuc I'.E., ®enpaman @.I°., Akiinoneproe obmectBo «M3maTenbcTBO
«IIpocBemieHue

Xumus, 9 knace/ Pynsuruc I'.E., ®enpaman @.I°., AknnonepHoe oomectBo «M3marenscTBo
«IIpocBemieHue»

METOJUYECKUE MATEPHUAJIBI JJI51 YYUTEJIA

[Toypounsie pa3paboTku no xumud, 8 kinacc/ 'opkoBenko M.YO., UznatensctBo "Bako",
2019 r

[Toypounsie pa3paboTku no xumud, 9 kinacc/ I'opkoenko M.IO., M3natensctBo "Bako",
2020 r

Junaktrueckuid MaTepuan, Xumus, 8-9 kmaccel/ Pagenkuii A.M., U3nareinscTBo
"I[Ipoceemenue”, 2018 r

TpenupoBouHbIe U IPOBepOUYHBIE paboThl, XuMmusi, 8-9 kinaccel/ Pagenknii A.M.,
NznarensctBo "[IpocBemenue”, 2022 r

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/ — Exunas xomtekuus LIOP: [IpenmerHas KOJISKIHSI
«XuMHus»

http://myschool.edu.ru — Most mkona ®I'UC

http://uchportal.ru —Yuurtensckuii mopran

https://www.multiurok.ru — MyneTiypox

https://nsportal.ru — CoranbHasi ceTb paOOTHUKOB 00pa30BaHUs
http://him.1september.ru — I'azera «Xumusi» u cait st yautens «51 uay Ha ypOK XUMUAN
http://n-t.ru/ri/ps — [onynspHas OUOIMOTEKA XUMHYESCKUX ITIEMEHTOB.
https://focsford.ru — Ounaitn-yueOHIK

http://www.fipi.ru — dexepanbHbIi HHCTUTYT MEJArOTHYECKUX U3MEPEHHIA
https://ege.sdamgia.ru — O6pa3oBarebHbIi TOPTAJ /IS MOATOTOBKH K 9K3aMEeHaM



