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[Iporpamma o XMMuM Ha YPOBHE OCHOBHOTO 00IIETO 00pa30BaHMs COCTaBJIEHA HA OCHOBE TPEOOBAHUI K pe3ybTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIILHON MPOrpaMMBbl OCHOBHOTO 00111ero oOpa3oBanus, npeacraBieHHbIX B DI'OC 00O, a Takke Ha 0CHOBE (enepanbHoil padboueii
IIPOrpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLIEIILIMYU IPENoIaBaHus yueOHOro rpeaMera «XUMHUs» B 00pa3oBaTelbHbIX Oprann3anuax Poccuiickoit
denepanuu.

[Iporpamma o XxuMuu HaET MPECTaBICHHUE O LENSIX, 00IIel CTpaTerui 00ydeHHsI, BOCIIUTAHHS U Pa3BUTHUS O0YJAIOIIMXCS CPEICTBAMH YUE€OHOT O
IpeMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MIPEMETHOE COJIepKaHKe, TPEeTyCMaTPUBAET paclpe/ielieHHe ero Mo KjaccaM U CTpYKTypUpPOBaHHE I10
pasaciiaM U TEMaM MporpamMmal 0 XUMHUH, OTIPCACIIACT KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC XapaKTCPUCTUKH COACPIKAHUA, pPCKOMCHAYEMYIO
MOCJIEI0BATEIbHOCTD N3YUYEHUS XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKU Y4eOHOTO MpoIiecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXcsl, ONpeiesieT BO3MOKHOCTH MPeMeTa JUIsl pean3aly TpeOoBaHuUi K pe3ysbTaTaM OCBOECHHUS OCHOBHOM
o0pa3oBaTeNIbHOM MporpaMMbl Ha YpOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a Takke TpeOOBaHU K pe3yabTaTaM 00y4eHHs] XUMUU Ha YpOBHE Iiesiei
M3YYEHHUS MPeIMETa U OCHOBHBIX BUOB y4eOHO-I03HABATEIBHOMN I€ATEIHbHOCTH 00yJaroIerocs o OCBOCHUIO Y4EOHOTO COIEPKaHMUSL.

3HaHHE XUMHH CITYKUT OCHOBOM U1 (pOpMHUPOBaHUSI MUPOBO33PEHHS 00Y4arOIIerocsi, €ro MpeICTaBIeHUH 0 MaTepUAIbHOM €/IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT GopMUpyeMble XUMHEN MPEAICTaBICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUH U 00 HBOJIIOLMH BEIIECTB B MPUPOJE, O MYTAX PEeUICHUS
rJ100aJTBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI UEIOBEYECTBA — CHIPEBOI, SHEPreTHUECKOM, MUIIEBOM U SKOJIOTHYECKOl 06e301acHOCTH, MpodIemM
3/IpaBOOXpPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3alii BO3MOXKHOCTEN AJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 PyHKIMOHAIBHOIN rPaMOTHOCTH;
BHOCHT BKJIaJl B GOpMHUPOBaHKE MBIIIJICHHUS] U TBOPYECKUX CITOCOOHOCTEN 00y4aroNINXCs, HAaBBIKOB UX CAMOCTOSITENIbHOM yueOHOU NesITeIbHOCTH,
HKCIEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B TOBCETHEBHOM KM3HHU, TaK U B MPOPECCUOHAIBHON 1EATEIbHOCTH;
3HAKOMHT CO CIIeU (KON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3IJIS1a HA €IMHCTBO MPUPOIbI U YeJIOBEKa, SIBJIAETCS
OTBETCTBEHHBIM 3TallOM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00OYUaIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ] B
JKOJIOTMYECcKOoe 00pa3oBaHue 00yJaIOLIUXCA.

JlanHble HampaBieHUs B 00y4eHUH XUMHUHM 00eCTIeYMBAIOTCS CIEU(PUKON coaepkaHus yueOHOTO MpeMeTa, KOTOPBIN SBISETCS MeJaroruiecku
a/IalITUPOBAHHBIM OTPaKEHHUEM 0a30BOM HAYKU XMMHUH Ha OTIPENICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHKs OPUEHTUPOBAH HA OCBOECHUE 00YUAIOIIUMHUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUNA XUMHUH,
OCHOB HEOPraHUYECKOIM XMMUU U HEKOTOPBIX OTJENbHBIX 3HAYUMBIX MOHATUN OPTaHUYECKON XUMHH.

CrpykTypa coaepxaHus MPOrpaMMbl IO XUMHUH cHOPMHpPOBaHA HA OCHOBE CUCTEMHOTO TOIX0/a K e€ nzyueHuto. CoJiep:kaHue CKIIabIBaeTCs U3
CHCTEMBI MTOHATUI 0 XUMHUECKOM JIEMEHTE U BEILIECTBE U CUCTEMBbI MOHATHH 0 XUMHUYeCcKOH peakiuu. O6e 3T CUCTEMBbI CTPYKTYPHO OPraHU30BaHbl
10 MPUHILMUITY MOCJIEI0BATEIBHOTO Pa3BUTHsI 3HAHUI Ha OCHOBE TEOPETUUECKUX MTPECTABICHUNA Pa3HOI0 YPOBHS:

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

— Ileproauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3H;



— TIPE/ICTABIICHUI 00 AIIEKTPOTUTHUECKON TUCCOIUAIIMN BEIIECTB B paCTBOpax.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPHYCCKU TIOJTyUYSHHBIX M OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS ITOCIICIOBATEILHO OT OJTHOTO
YPOBHS K JIPYrOMY, BBITIONHSIS (DYHKITMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BOBMOKHOCTEH MPAKTUYECKOTO MPUMEHCHHSI U
MOJTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHMe MPOrpaMMEbI TI0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHHS O XUMUYCCKOW COCTABIIAIONICH HAYYHOUW KAPTHHBI MUPA B JIOTHKE €&
CHUCTEMHOM MPUPOIBI, IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAaHUIO M METOJIaM MO3HAHUS B HayKe. M3ydeHne XuMuu mpoucxouT ¢ MPUBJICUCHUEM
3HAHWUN U3 paHee N3YYEeHHBIX yUueOHbIX npeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 knaccb» u «Puznka. 7 Kimacey.

[Ipu u3ydeHnn XUMHUH TPOUCXOIUT (POPMHUPOBAHKE 3HAHUIN OCHOB XMMHYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, TPAKTHIECKOMN
NESITETFHOCTH YeJIOBEKa U KaK OJTHOTO U3 KOMIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7ada yueOHOTO MpeaMeETa COCTOUT B (DOPMUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAHUN — BaXHEHINX (DAKTOB, TIOHATHH, 3aKOHOB U TEOPETUUYECKUX TTOJIOKEHUH, TOCTYIMHBIX 0000IIEHHI MUPOBO33PEHUECKOTO
XapaKkTepa, S3bIKa HAyKH, B MPUOOIIEHNN K HAYYHBIM METOIaM TIO3HAHUS MTPU U3YUYCHUH BEIIECTB U XUMHUUECKHX PEaKInii, B JOPMHUPOBAHUU U
Pa3BUTHU TTO3HABATEIBHBIX YMEHUN 1 WX MIPUMEHEHUH B YI€OHO-TI03HABATEILHON M Y4eOHO-HUCCIEA0BATEIbCKOM NeATeTbHOCTH, OCBOCHHUH TTPABUIT
0e30macHOTO OOpaIeHus ¢ BEMIECTBAMHU B MIOBCETHEBHOM KU3HMU.

[Ipu n3ydeHnn XMMHUKM Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs BaXKHOE 3HAUCHHUE TPUOOPEITH TaKue TENH, KaK:

— (hopMUpPOBaHNE HHTEIIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUUYECTBY, CAMOCTOSITEIILHOMY MPUHSITHIO PEIICHHM,
CrOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIIOBHSM KU3HU;

— HaIpaBJIECHHOCTh 00yUYEHHUS Ha CUCTEMATHYECKOE MPHUOOIIEHNE 00YIAIOIIMXCSI K CAMOCTOSITEIPHON MTO3HABATEIBHOM ICITEILHOCTH, HAYYHBIM
METOJIaM TI03HaHUs, (HOPMHUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrieueHre yCIOBH, CIIOCOOCTBYIOMMUX TPHUOOPETECHUIO 00YUAIONTUMHUCS OIBITA Pa3HOOOPAa3HOH NEeATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHNS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIHH ), UMEIOIINX YHUBEPCAIILHOE 3HAYCHHE IS PA3IMYHBIX BUJIOB JIEATEILHOCTH;

— (hopmupoBaHue 001ICH GYHKITMOHAITHPHOM U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSICHATD U OIICHUBATD SIBIICHUS
OKPYXKAIOIIEr0 MUPA, UCIIOJIb3YsI 3HAHUSI M OIIBIT, TTOJTYYCHHBIC IPU U3YYCHUU XUMUHU, TPUMEHSTh UX MPU PEIICHUH MPOOJIeM B MIOBCETHEBHOM KU3HH
Y TPYJIOBOM JESATEIbHOCTH;

— ¢opMupoBaHue y 00ydaromuxcs ryMaHUCTUYECKUX OTHOLICHHUH, MOHUMAaHUSI IEHHOCTH XUMHUYECKUX 3HAHHUM JUTIsl BBIPAOOTKU IKOJIOTUYECKU
11e1eco00pa3Horo MOBEACHUS B OBITY M TPYJOBOM AEATENLHOCTH B LIEISX COXPAHEHUS CBOETO 3[I0POBbS M OKPYXKAIOIIeH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIUH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS 00II€UeTIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MO U HANIPABJICHHOCTH JajbHEHIIero o0ydeHusl.

Oo01ee yncIo 4yacoB, OTBEIEHHBIX JJIS U3YYEHUS] XUMHUH HA YPOBHE OCHOBHOTO 00111ero 00pazoBanusi, coctaniseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJICNI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHBIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Posib XuMHM B )U3HU YeIoBeKa. XUMHUsS B cucTeMe HayK. Tena u BemectBa. @usnueckre CBONCTBA BEIIECTB. ATPEraTHOE CO CTOSIHUE
BemecTB. [loHsATHE 0 MeTOJaX Oo3HaHUs B XuMuU. UncTele BemecTBa u cMecH. CriocoObl pa3JiesieHus: cMecen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEeHThI. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB. [IpoCThIe U CII0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YICHHUE.
Xumunyeckas popMysa. BaneHTHOCTh aTOMOB XMMHUECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cOCTaBa BenlecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYIIsIpHAsl Macca. MaccoBasi 107151 XMMUYECKOIO AIEMEHTA B COETUHEHHH.

Konmnuecto Bemecta. Mosb. MounsspHas macca. B3auMocBs3b K0JIM4eCTBa, MAacChl U YHCiIa CTPYKTYPHBIX €MHMUIL BellecTBa. Pacuérel mo ¢popmymnam
XAMUYECKAX COCTNHEHHH.

du3nuecKkue U XMMUYECKHE SBICHUSA. XUMUYecKast peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUST MacChl BEIIECTB. XMMHUECKHE YPaBHEHHUS.
Knaccngukanus XuMIHIecKiX peakiuii (CoeTMHEHNS, PA3JIOKEHHSI, 3aMeTeHIs, 0OMeHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYIOH, TpaBUIaMu pabOThI B JTaOOPATOPUH M MpUEMaMH OOpaIieHus ¢ Jab0paTOPHBIM 000PYAOBaHUEM, U3YICHHE
onucanue GU3NIECKUX CBOMCTB 00Pa3Il0B HEOPraHWYECKUX BEIIECTB, HAOM0IeHne pu3nueckux (TUTaBJICHUE BOCKA, TASTHUE JIb/Ia, PAaCTUPAHKUE caxapa
B CTYIIKE, KUIIEHUE U KOHACHCAIUS BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH, TPOKAIMBAHUE METHOM MPOBOJIOKH, B3aUMO/ICICTBHE MeJa C KHCIOTOM)
SIBJICHUH, HAOII0CHNE U ONHCAaHNE IPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peaklnii (pas3iokeHne caxapa, B3auMOJICHCTBUE CEPHOM KHCIOTHI C
XJIopuaoM Oapusi, paznoxenue ruapokcuaa meau (I11) mpu mHarpeBannu, B3aumoaeicTBue xenesa ¢ pactBopoM coiu meau (II), nzydenne cnoco6oB
paszfesieHus: CMeceil: ¢ MoMOoIIbI0 MarHuTa, GUIbTPOBaHKE, BbIIAPUBAHUE, TUCTUIUIALUS, XpoMaTorpadusi, MpoBeieHne OYUCTKU OBAPEHHON COJIH,
HaOJI0/ICHUE U ONUCaHKe Pe3yIbTaTOB MPOBEACHUS OIbITA, MILTIOCTPUPYIOLIETO 3aKOH COXPaHEHUSI MacChl, CO3/IaHuEe MOJIeJIel MOJIEKYI
(IIapocTep>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — aneMeHT U mpoctoe BemiecTBo. HaxoxaeHue kucaopoia B mpupojie, Pu3ndeckue 1 XuMu4ecKue
cBoiicTBa (peakuu ropenust). Oxcunpl. [Ipumenenne kucnopoaa. CriocoObl MOTYyYSHHS KUCIOPOa B IaOOPaTOPHH U MPOMBIIIIEHHOCTH. KpyroBopot
Kucnopoa B mpupoae. O30H — almoTponHas MoAU(UKALNUS KUCIOPOa.

TennoBoii 3¢ (hekT XMMHUECKON peaKinK, TEPMOXUMHUUYECKUE YPABHEHUS, IK30- U SHIOTEPMHUECKUE peakiny. TOMINBO: yroib U MeTaH. 3arps3HeHue
BO3JlyXa, YCHJIEHHE MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopoxa — anemeHT u npocroe BeniectBo. HaxoxxaeHue Boopoa B Mpupo/ie, (u3ndeckue u XMMHUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosrydeHus. Kucnotsl u comm.

MonsipHblil 00bEM ra3oB. PacuéTbl M0 XUMHUUECKUM YpaBHEHHSIM.



®usnyeckue cBorcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HackllieHHbIE M1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPHUMOCTH BEILIECTB B BOJIE.
MaccoBast 1015 BellecTBa B pacTBope. XUMHUECKHEe cBOICTBa BOIbl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJE U B )KU3HU ueoBeka. KpyroBopot Bobl
B MpuUpojie. 3arps3HeHUE NPUPOJIHBIX BoJ. OXpaHa U OYUCTKA TPUPOIHBIX BOJ.

Knaccugukanus neoprannyeckux coenunennii. Oxcupl. Kimaccudukanmst okcumos: coneoOpasyromue (0OCHOBHbIC, KUCIOTHBIE, aM(pOTepHBIE) U
HecoJieoOpazyromue. Homenknarypa okcuioB. @u3nveckne U XUMHUECKHE CBOMCTBA OKCHUIOB. [lorydeHne oKCHIoB.

OcnoBanus. Kiaccudukaiusi OCHOBaHMI: 1ETO0YM U HEpaCTBOpUMEBIE OCHOBaHMs. HoMmeHkaTypa ocHoBaHMi. PU3NYeCKrne U XUMHUYECKUE CBOMCTBA
ocHoBaHu. losyueHne oCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucinor. @u3nueckre 1 XMMUIECKHe CBOMCTBA KUCTOT. Psij aktuBHOCTH MeTauioB H. H.
bekerona. [lonyueHue KUCIOT.

Comu. Homenknatypa coseil. @u3nueckre 1 XMMHYECKHE CBOMCTBaA cotiel. [lonmyduenue colen.

['eneTnveckas CBsSI3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMpECIICHUE COACPKaHUsI KUCIOPO/ia B BO3AyXe, MOTydeHHe, cOOMpaHue, paclio3HaBaHNWEe U U3YYEHHE CBOMCTB KUCIOPO/Ia,
HaOIIOZCHUE B3aMMOICHCTBHS BEIIECTB C KHCIOPOJIOM M YCIOBHS BOSHUKHOBEHUS U TIPEKPAIICHHS TOPEHUS (TI0XkKapa), 03HAKOMJICHHE ¢ 00pa3iamMu
OKCHJIOB U OTIMCAaHUE UX CBOICTB, MOJIydeHUE, COOMpaHue, pacrio3HaBaHUE U U3YUEHHE CBOICTB BOJI0po/ia (TopeHune), B3auMOICHCTBIE BOJIO POJia C
okcusiom meau (II) (Bo3MOKHO MCITOJIB30BaHUE BUICOMATEPHATIOB), HAOIIOIeHHE 00PA3IOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHHE
0COOEHHOCTEHN PAaCTBOPEHHUS BEIIECTBC PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBJIICHHE PACTBOPOB C OINPEACIEHHON MAaCCOBOM J0JI€i pacCTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHE BOJIBI C METAJJIaMU (HATPUEM M KaJIbIIEM) (BO3MOKHO MCIIOJIb30BaHUE BUCOMATEPHATIOB), HCCIIEIOBaHNE 00pa3IoB
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIaccOoB, HAOMIOA€HNE N3MEHEHUS OKPACKU MHANKATOPOB B PACTBOPAX KUCIOT U LIEI0YeH, H3ydyeHue
B3aumoieiicTBus okcusa meau (I1) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT ¢ METaJlJIaMH, pEakuii HeMTpanu3aium, NojrydeHue HepacTBOPUMBIX
OCHOBAHUH, BBITECHEHUE OJTHOTO METaljla JPYTMM U3 PacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a]a4 110 TeMe «Ba)kHeliune Ki1acchbl
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuii 3axon n [lepuoaudeckas cucrema xuMudeckux j1eMeHToB /. U. MenpaesieeBa. CTpoenne aroM0oB. XMMHUYeCKasl CBSA3b.
OxHcIMTEeIbHO-BOCCTAHOBHUTE/IbHbBIC PEAKIIUHA

[lepBbie MOMBITKY KIACCU(PUKAIUU XUMUYECKUX AIEMEHTOB. [[oHATHE O TPYIax CXOAHBIX JIEMEHTOB (LIEJIOYHbIE U IEJIOYHO3EMEIbHbIE METAILIbI,
raJIOT€Hbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCU/IBL.

[Tepuoauueckuii 3axoH. [leproauueckas cuctema xumudeckux anemeHToB /. M. MenaeneeBa. Koporkonepuoanas 1 IIMHHONIEPUOAHAS POPMBI
[Tepuonnueckoyt cucremsl xumuueckux aemeHToB 1. 1. Menneneesa. [leproasl u rpymibsl. @U3NUYECKUI CMBICI IOPSAKOBOIO HOMEPA, HOMEPOB
MEepUOJa U TPYIIIbI DJIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0YeK aTOMOB MEPBhIX 20 XUMHUECKUX 3JIEMEHTOB
[Tepuonnueckont cucremsl J. . MenneneeBa. XapakTepuCTUKa XMMAYECKOTO 3JIEMEHTA 110 €T0 IMOJI0KEeHUIo B [lepuoanyeckoii cucreme /1. 1.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaJnyca aTOMOB XUMHUYECKHUX IEMEHTOB, METANIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 TPyNaM U NePHOJIaM.



3nauenue Ilepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB AJIsl pa3BUTHs HayKu U npaktuku. /. 1. Mennenees —
Y4EHBINA U IPaKIaHUH.
Xumunyeckas cBs3b. KoBaneHTHast (OJIsIpHAs U HEMOJISIPHAS) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.
Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporiecchl okucieHns u BoccTaHoBIEeHNUs. OKUCIUTENN U BOCCTAHOBUTEIH.
Xumuueckuit IKcnepumenm:
M3y4eHHe 00pa3loB BEIIECTB METAJIOB U HEMETAJJIOB, B3aUMO/IEHICTBUE THAPOKCHA IMHKA C PAaCTBOPAMHM KHUCIIOT U IIeJI0UeH, MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHne, peakliuy pa3iokKeHUsl, COETUHEHUS).
Meosrcnpeomemmnnie ceasu
Peanu3zanus MeXnpeaAMETHBIX CBA3€H MPU U3y4EHUH XUMUU B 8 KJIaCCe OCYLIECTBIISIETCS Yepe3 UCIIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX
MOHATHM, TaK U TIOHATUH, SIBJISIFOIIUXCSI CHCTEMHBIMH JUISl OTAENBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IMKIIA.
OO011ue ecTecCTBeHHO-HAY4HbIE TIOHATHSA: HAyYHBIH (DaKT, rTUMOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3, KIaccu(duKalus, NepuoJu4HOCTh, HaOII0IeHNE,
JKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, MOJECIIb, SIBIICHHE.
®du3nka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI, paIHOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKHM 3aps, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSTHUE BEILIECTBA, a3, (PU3NYeCKue BEIUUUHBI, €MHUIIBI U3MEPEHHs, KOCMOC, IJIaHeThI, 3BE3/1bl, COHIIE.
buonorus: ¢porocunTes, npixanue, ouocdepa.
I'eorpadus: atmocgepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPO/IbI, T0JIE3HBIE UCKOTIAeMbl€, TOIIINBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITIPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOI'O OBIIIEI'O

OBPA3OBAHUA

JUYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOrPaMMbl OCHOBHOTO 00IIIero 0Opa3oBaHMs JOCTHTAIOTCS B X0/1¢ O0YYCHUS XUMHH B €IUHCTBE YUCOHOH H
BOCITUTATEIILHOM JICATCIILHOCTH B COOTBETCTBHH C TPAJAMIIMOHHBIMHA POCCUHCKUMHU COIIMOKYIBTYPHBIMU U TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
MPUHATHIMU B OOIIIECTBE MTPaBHUIIAMHA U HOPMaMHU IOBEJICHHUS M CIIOCOOCTBYIOT IIPOIIeccaM CaMOITO3HAHKS, CAMOPA3BUTHS M COLIMATN3AIINN
oOyuaromuxcs.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOLIUXCSl PYKOBOJICTBOBATHCS CUCTEMOH MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIMI U PACIIUPECHUE
OIIbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOIr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIC/IMI0, IOHUMAHUS 3HAYCHUSI XUMUYECKOW HAYKU B
KH3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJICTh JOCTOBEPHON MH(OPMAITHEH O MEPEIOBBIX JOCTHXCHHUIX U OTKPBITUAX MUPOBOU U
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOHCTBE MUpPA U OOIIECTBA,

2) TPAKAAHCKOT0 BOCTINTAHUSI:

MPEJCTABICHHS O COIIMATIBHBIX HOPMAX M MPABHJIAX MEXJIMYHOCTHBIX OTHOLICHHUI B KOJUIGKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBECHHO
MOJIC3HOM, YUeOHOUCCIIE0BATEIbCKOM, TBOPUYECKOM U APYTHX BUIAX JACATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH MPH



BBITIOJTHEHUH Y4eOHBIX, TIO3HABATEIILHBIX 3a/1a4, BHIIIOJHEHHN XUMUYECKUX HKCIIEPUMEHTOB, CO3JJaHUU YUCOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHHUIO ¥ B3aMMOTIOMOIITH B IPOIECCE ATOM YUeOHOH e TeIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHHUE U IMIOCTYIKH CBOUX
TOBApUIIIEH C MO3UIMHA HPAaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEACTBUN MTOCTYITKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE TIPEACTABICHHUS O BEIIECTBE U XUMUIECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
COCTABJISFOIIME OCHOBY JJISl TOHUMaHHS CYIIIHOCTH HAYYHOUH KapTUHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TIPHPOIBI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOHOMN CPEloi, O POJIM XUMHUH B TIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIC MOTHBHI, HAIIPABJICHHBIC HA MOJyYeHNE HOBBIX 3HAHH IO XUMUH, HEOOXOIUMBIE ISl 00BSCHEHUS HAOII0TaeMbIX TTPOIIECCOB H
SIBIICHH, TIO3HABATEILHOW, HH(POPMAITMOHHON M YMTATEIECKOM KYJIBTYPHI, B TOM YHCIIe HABBIKOB CAMOCTOSITETIFHOM paboThI ¢ y4eOHBIMU TEKCTAMH,
CTIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHHYECKUMH CPEIICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K 00YUYEHHUIO U MO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHON U HCCIEA0BaTEIbCKOM
JeSTeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS OOYYEHUS B JalbHEUIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbSI:

0CO3HAHHE IIEHHOCTH )KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha 3JI0POBEIi 00pa3 )KU3HU, OCO3HAHUE ITOCIIEACTBUHN H
HETIPUSATHE BPETHBIX MIPUBBIUCK (YIOTPEOICHHUS aTKOTOJIs, HAPKOTHUKOB, KYPEHHUS ), HEOOXOIMMOCTH COOITIOACHUS TTpaBUiI 0€30MMacCHOCTH TIPH
OOpalIeHUH ¢ XUMUYECKMMHM BELIECTBAMU B OBITY U PEAJIbHOM KU3HH;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUEHHIO Npodeccuil U Tpyla pa3auyHOro poja, yBaXKEHUE K TPYAY U pe3yiabTaTaM TPYIOBOH AEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HaHUH 110 XUMHH, OCO3HAHHBIM BEIOOP MHAMBUYAJIbHOM TPAeKTOPUU MPOJOKEHHS 00pa30BaHUs C yUETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMUMUH, OOLIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, yCIIeITHOM NMPO(ecCHOHANBHON NesITeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a/lallTUPOBATHCS B IPO(ECCUOHAIBHON Cpefie;

6) 9K0JIOTHYECKOIr0 BOCIUTAHUSA:

9KOJIOTHYECKH 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPO/IEe KaK UICTOUHUKY KHU3HHU Ha 3eMIle, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMaHUE IEHHOCTH 310 POBOTO
u 6e3omacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3710POBbIO, OCO3HAHUE LIEHHOCTH
coOJIt0IeHHs ITPaBUJI 0€30M1aCHOr0 NOBEACHUS IPU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYalUX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;
CIOCOOHOCTH MPUMEHATh 3HAHHUS, MOJTydyaeMble PU U3YYEHUN XUMMH, JJIS PEIIEHUs 3a/1a4, CBA3aHHbBIX C OKPYKAIOLIel MPUPOTHON cpeloi, uis
MOBBIIIEHUS YPOBHS 3KOJIOTMYECKON KYIbTYphl, 0CO3HAHMSI [TI00ATBHOTO XapaKTepa 3KOJIOIMUeCKUX Npo0seM U MyTeil UX pelIeHus HoCPeICTBOM
METOJIOB XHUMUH, S3KOJIOTUYECKOT0 MBIIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEIbHON, KOMMYHUKAaTUBHON M COLMAILHON IIPAKTUKE.
METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAUUMbIE TS (POPMUPOBAHMS MUPOBO33pPEHNUS OOIIeHayYHbIe TOHATHS (3aKOH, Teopus,
IPUHLUIL, TUIIOTE3a, GaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYroe€. ), KOTOpPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX YUEOHBIX MpeMeTax U
MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3THX MpeAMETOB (hOPMUPOBATH MPEACTABICHHUE O LIEIOCTHOM HaydHON KapTHHE MUPA, U YHUBEPCAJIbHbBIE YUeOHbIC



nericTBus (MMo3HaBaTeIbHbIC, KOMMYHHKATUBHBIC, PETYISATUBHBIC), KOTOPBIE 00eCIIeYnBa0T (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOH e TETbHOCTH.

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

YMEHHS UCTIOIBb30BaTh MPUEMBI JIOTHIECKOTO MBIIIUICHHS IPH OCBOCHUH 3HAHUI: PACKPHIBATh CMBICT XUMUYECKHX TOHATHH (BBIIENATH UX
XapaKkTepHbIE PU3HAKHY, YCTAaHABIMBATH B3aUMOCBS3b C APYTHMH MOHATUSIMH), HCIIOJIb30BATh MOHATHUS ISl OOBSCHEHHS OTJCIBHBIX (DAKTOB U
SIBIICHH, BBIOMPATh OCHOBAHUS U KPUTEPHHU IS KIIACCH(PHUKAIINN XUMUIECKUX BEIIECTB U XUMHUUECKUX PEAKIUi, YCTaHABIUBATh PUINHHO-
CIICZICTBEHHBIE CBSI3U MEXKIY 0ObEKTaMH M3Y4EHUS, CTPOUTD JJOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, IeAYKTUBHBIC, IT0 aHAIIOTHN), AETaTh BBIBOIBI
Y 3aKJTFOUCHUS;

YMEHHUE TIPUMEHSThH B TIPOIIECCE TIO3HAHMS OHATHUS (IPEIMETHBIE U METANPEMETHBIC), CHMBOJIMUECKHE (3HAKO BBIE) MOJICNH, HCIIOb3yEeMbI€ B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICTHHBIE PEICTABICHHUS — XUMUYECKUAN 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKast (hopMyrna u
YpaBHEHHE XUMUYECKOH peakIuy — MPU pEIIeHNH y4eOHO-TI03HABATEIBHBIX 3a/1ad, C Y4ETOM ITUX MOJICIBHBIX NPECTABICHUN BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC TIPU3HAKN N3y9aeMbIX 00BEKTOB — XHMHYECKHX BEIIECTB H XUMUYECKUX PEAKIINH, BBISBIISITH OOMIHE
3aKOHOMEPHOCTH, IPUIHHHO-CIICJICTBEHHBIE CBSI3U M IPOTHBOPEUMS B H3YUaEMBIX ITPOIIECCAX H SIBICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHE UCTIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B KAYECTBE OCHOBBI JUIs ()OPMUPOBAHNS THUITOTE3bI 1O
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJCHUH;

IpUOOPETEHNE OTIBITA 110 UTAHUPOBAHHUIO, OPTaHU3AIMH U TPOBEACHUIO YYCHHYECKIX 3KCIIEPUMEHTOB, yMEHNE HAOIIOIaTh 32 X0JIOM IpoLecca,
CaMOCTOSITEIIFHO IIPOrHO3UPOBATH €r0 Pe3ynbTaT, GOPMYIHPOBATH 000OIIEHHS U BEIBOIBI 110 PE3YAbTaTaM IPOBEAEHHOTO OTIBITA, NCCIEI0OBAHMS,
COCTAaBIIATH OTYET O MPOAETaHHOH pabdoTe.

Pa6ora ¢ undpopmaumeii:

yMEHHE BBIOMpaTh, aHAIN3UPOBATH M MHTEPIIPETHPOBATH HHPOPMAIHIO PA3IHMYHBIX BUIOB U (GOPM MpECTaBICHHS, TIOIy4aeMylo U3 Pa3HBIX
MCTOYHHUKOB (HAyYHO-TIOMYJIIPHAS JINTepaTypa XMMUYECKOTO COJIEpPKaHMs, CIIPpaBOYHbIe TocoOus, pecypcsl MHTEepHEeTa), KpUTHYECKH OIIEHHBATh
NPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(DOPMAIIHIO;

yYMEHHE IPUMEHSATH PA3IUYHbIE METObI U 3aIIPOCHI IPH NOUCKE U 0TOOpEe MH(POPMAIIMU B COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JJISI
BBITIOJTHEHHUS Y4EOHBIX U O3HABATEIIFHBIX 33/1a4 OINPE/IeIEHHOTO THIIA, IPUOOPETEHHE OTbITa B 00JIaCTH UCTIONB30BaHU I HH(POPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJI/ICHUE KYIbTYPOi aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BEIOUPATD
ONITHMAJIbHYIO (OPMY IIpeCTaBICHUS HHPOPMAIMU U WILTIOCTPUPOBATh PEIlaeMble 3a1a41 HECI0)KHBIMU CXEMaMH, TMarpaMMaMu, JpyruMu
¢dopmamu rpauKu U UX KOMOMHAILIUSMY;

YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh B Ipollecce YUeOHON U UCCIIe0BaTEIbCKOM NesITeIbHOCTH HH(POPMALIMIO O BIMSIHUN MPOMBIIIIEHHOCTH,
CEeNIbCKOTO X03sICTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYXKaroIllel MPUPOIHOI Cpebl.

KomMMyHuKaTHBHBIE YHUBepcaJIbHbIE YUeOHbIe el cCTBHA:



YMEHUS 3371aBaTh BOTPOCHI (B X0/I€ AUANOTA U (WIJIM) TUCKYCCHH) TIO CYIIECTBY 00CYX)1aeMoil TeMbl, POpPMYITUPOBATH CBOU MPEIOKECHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IPEI0KEHHON 3a/1auu;

YMEHHUS MPECTABIIATH [0JIyYEHHbIE PE3YIbTAThl I03HABATEIILHOM I€ATENbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; J€JIaTh IPE3CHTALMIO PE3yJIbTaTOB
BBITIOJTHEHUS. XUMUYECKOTO IKCIIEPUMEHTA (JTa00paTOPHOTO OIIBITA, JIAOOPATOPHOU PabOTHI TIO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);
YMEHHS y4€OHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEILHOM U UCCIIE0BATENBCKOM IEATEIHOCTH PU PELICHUH
BO3HMKAIOIMIMX MPoOIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBAHMSI MO3UIIMH (00CYKIeHUS, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMBI»,
KOOPJIMHAIINSI COBMECTHBIX JIEHCTBUH, OINIpe/ie]IeHNE KPUTEPUEB 10 OLIEHKE KauecTBa BHIIIOJIHEHHON pabOThI U Ipyrue).

PeryasiTuBHbIe yHMBepcaJIbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEEIIATh LN AeSITeIbHOCTH, TUIAHUPOBATh, OCYLLECTBIISATH, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh
CBOIO JESTEIbHOCTD, BEIOMpaTh Hanbosee 3 (heKTUBHBIE CIIOCOOBI pelIeHus] y4eOHbIX U TT03HaBaTeNIbHBIX 3aj]ad, CAMOCTOSITENIbHO COCTABIIATh WU
KOPPEKTUPOBATh MPEATI0KEHHBIN aJrOpUTM ASUCTBUN IPU BBHITIOJHEHUH 3a/1aHU € YUETOM MOJTYYeHHs] HOBBIX 3HaHUN 00 U3y4aeMbIX O0BEKTaX —
BEIIECTBAX U PEAKIIMIX, OLIEHUBATh COOTBETCTBHUE MOYUEHHOIO Pe3y/IbTaTa 3asiBICHHOM 11eJId, YMEHHE UCII0Ib30BaTh U aHAIM3UPOBATh KOHTEKCTHI,
npeyiaraéMble B yCJIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe nmpeaMeTHBIX pe3ylbTaToOB MO OCBOSHUIO 0053aTEIILHOTO COIePKaHHUs, YCTAHOBICHHOTO JaHHOU (eepanbHOi pabodeid mporpaMmMoi,
BBIJICJISIIOT: OCBOEHHBIE 00YUYaIOIIMMUCS Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI ICHCTBUH, crierupuuecKue Ui NpegMeTHON 001acTi « XUMHUSDY, BUJbI
NEeATeNbHOCTH M0 MOJYYEHUIO0 HOBOTO 3HaHMsI, €r0 HHTEPIPETALMU, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K koH1y 00y4eHus B 8 kJi1acce peIMeTHbIE pe3ysIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YHAIOIIUXCS YMEHHM:

e  PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(oHOPOAHAS M HEOTHOPOIHAS), BAJIECHTHOCTh, OTHOCUTEIIbHASI aTOMHAs M MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs
Macca, MaccoBasi J10JI1s1 XMMUYECKOTO 3JIEMEHTA B COEJMHEHUH, MOJISIPHBIH 00BEM, OKCHUJ, KUCII0Ta, OCHOBAHHE, COJIb,
3JIEKTPOOTPHUILIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKask peaklus, KIacCu(pUKalys peakuil: peakiui COeIMHEHNs, PeaKLUH Pa3I0oKeHus,
peaKMy 3aMelIeHus], peakiui 0OMeHa, 3K30- U SHIOTEPMUYECKHUE PEAKLIUH, TeIUIOBOM 3P(eKT peakuuu, sIpo aroma, SIEeKTPOHHbIN 10
aToMa, aTOMHasi OpOuTallb, painyc aToMa, XUMHUECKas CBA3b, NOJISIPHAs U HENOJSIpHAs KOBAaJICHTHAs! CBSA3b, HOHHAs CBSI3b, HOH, KATHOH,
aHMOH, PacTBOP, MAcCOBast OJIs1 BELIECTBA (MPOLIEHTHAs! KOHLIEHTPALMs) B PACTBOPE;

e WUIIOCTPUPOBAThH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUN M IPUMEHATh 3TU MOHATUS IPU ONUCAHUU BEIIECTB U UX NPEBpAILCHUI;

e HCHOJB30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBIEHUs (DOPMYIT BELIECTB U YPaBHEHUH XUMHUYECKUX PEaKLUii;

e  ONpEAEATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSANHEHUSIX,
MIPUHAIISKHOCTD BEIIECTB K OINpeIeIEHHOMY KJIacCcy COeIMHEeHUH 1o (popMyliaM, BUJ XUMUYECKOH CBsI3U (KOBAJIEHTHAs U MOHHAS) B
HEOPraHUYECKUX COCANHECHMUSIX;

e packpsiBath cMbIci [lepuoauueckoro 3akoHa J[. M. Menaeneesa: JeMOHCTpUPOBATh IOHUMAaHHUE IEPUOIUIECKON 3aBUCHMOCTH CBOMCTB
XMMHMUECKUX JIEMEHTOB OT UX MOJIOKeHus B llepnoanueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO Y4EHMsI, 3aKOHa ABOrazipo;



OTIMCBIBATH M XapaKTepU30BaTh TabamuHyto hopmy [leproandeckoit cucTeMbl XMMUYECKUX JIEMEHTOB: Pa3lINuaTh MOHITHS «TIaBHAs
noarpymnmna (A-rpynmna)» u «mobdounas noarpymmna (b-rpynma)y, manbie u 60JbIIHE TIEPHUOIBI, COOTHOCUTH 0003HAYEHHUSI, KOTOPBIE UIMEIOTCS B
tabmuie «llepuoauueckast cuctemMa XuMuieckux aneMeHToB J1. M. MenneneeBay ¢ YMCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsia sAApa, o0lIee YUCII0 IEKTPOHOB U PACIPEAEICHUE UX 110 2JEKTPOHHBIM CII0SIM);
KJIaccu(UIMPOBATh XUMUYECKHE AIIEMEHTHI, HEOPTAaHMUECKUE BEIIECTBA, XUMUYECKUE PEakIiy (TI0 YUCITY U COCTABY YYaCTBYIOIIHUX B PEAKIHH
BEIIECTB, 110 TEIJIOBOMY 3D (DexTy);
XapaKTepH30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAAsi ONUCAHHE TPUMEPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;
MIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO COCTaBa, BOSMOXHOCTH MTPOTEKAaHUs XMMHUECKUX MPEBPAILEHUN B
Pa3IMYHBIX YCIOBUSX;
BBIYHCISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa Mo (hopMylie COeTUHEHNS,
MaccoOBYIO JIOJIFO BEI[ECTBA B PAaCTBOPE, IPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKOW PeaKIuy;
MIPUMEHSTh OCHOBHBIE OTlepaIlii MbICIIUTEIBHOMN IEATENbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE, 0000IIeHNEe, CUCTEMATHU3AIIHIO,
KJIaCCU(UKAIUIO, BBISIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBA3EH — AJI U3yUEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHH, €CTECTBEHHO-
Hay4HbIE METO/Ibl I03HAHUS — HAOJI0IEHUE, U3MEPEHNE, MOAETMPOBAHNE, SKCIIEPUMEHT (PEabHbIi U MBICICHHBIN);
ClJIeZI0BaTh MPaBUJIaM I0JIb30BAaHUSI XMMUUYECKON MIOCYI0N U 1Ta0OPaTOPHBIM 000PYIOBaHUEM, a TAaKXKe ITPaBUIaM OOpAIEHHs C BEIECTBAMHU B
COOTBETCTBUH C MHCTPYKLUSAMHU I10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMUUECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoIOpOJa U KUCIIOPO/Ia), IPUTOTOBICHHUIO PACTBOPOB € ONPEIeIEHHON MacCOBOM J10J1el paCTBOPEHHOTO BEIIECTBA, JIAHUPOBATh U ITPOBOIUTH
XUMUYECKHE IKCIIEPUMEHTHI [0 paclo3HaBaHUIO PACTBOPOB LIEI0UEH M KUCIOT C MOMOIIBIO MHANKATOPOB (JIakMyc, (peHon(TatenH,
METHJIOPAHX U JIpyTue).

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

DueKTpoHHbIe (MU poBLIe) 00pa30oBaTeIbLHbBIE PECYPCHI
Kosm4ecTBO 4acoB p (undp ) 00p pecyp

HaunmenoBanue
Ne m/m | pa3ienioB u TemM K IlpakTu4ec
OHTPOJIbH
IporpamMmmal Bceero p KHe
ble padoThI
padoThI
Paspes 1. IleppoHayaibHbIe XMMHYECKHE IIOHATHS
XuMusi — BaxkHast
11 00J1acTh €CTeCTBO3HAHUSA | 5 2 bubaunorexa I{OK https://m.edsoo.ru/7f41837¢

U NIPAKTHYECKOU




JACATCIBHOCTH 4YCJIOBCKA

1.2

BemiecTBa 1 xXuMH4ueckue
peakuuu

15

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

Hroro no pazneny

20

Pazjen 2. Baxuneiinme npeacraBuTe M HEOPraHMYeCKUX BelleCTB

Bosnyx. Kucnopon.

2.1 6 bubmuoreka I{OK https://m.edsoo.ru/7f41837c¢
[TorsTue 06 okcumax

2.2 Bonopoz Howsrue o 8 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
KHCIIOTaX M COJIX

03 | Bona. Pactsoper 5 BuGnnotexa LIOK https://m.edsoo.ru/7f41837¢
ITousaTue 06 ocHOBaHUIX
OCHOBHBIC KJIaCCHI

2.4 HEOPraHUYECKUX 11 bubmuoreka IOK https://m.edsoo.ru/7f41837¢
COEOUHEHUN

Hroro mo pazgeny 30

Pasznen 3. llepuoauueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3j1eMenToB /. U. MenaesneeBa. CtpoeHue aToMoB. XUMHYeCKAasi
cBsI3b. OKUCINTEILHO-BOCCTAHOBUTE/IbHbIE PeaKIMu

[Tepuonnueckuii 3aKOH U
[Tepuoaunueckas cucrema

3.1 XHUMHUYECKUX DJIEMEHTOB 7 bubmmoreka IIOK https://m.edsoo.ru/7f41837¢
. Y. Menneneena.
Crpoenue atroma
XUMHUYECKast CBSI3b.
3.2 Owucrensro- 8 Bu6nnoreka LIOK https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIC
peaKIuu
Wroro no pazneny 15 bubnunotexa [IOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoteka 1{OK https://m.edsoo.ru/7f41837c
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MNOYPOYHOE IINTAHUPOBAHUE

8 KUJIACC
KoJu-Bo
No n/n | Tema ypoxa YACOB DJieKTpoHHbIE U (pPOBLIE
o0pa3oBaTejibHbIE PECYPChI
Bceero
1 [Ipenmer xumun. Poss xuMuM B )KU3HU YesloBeKa. Tena v BenecTna 1 bubmaorexa
ITOK https://m.edsoo.ru/ff0d210c
2 [IpaxTueckas padota Ne 1 «IIpaBuia paboTsl B 1aOOpaTOPUH U MIPUEMBI 1 bubnuoreka
oOpareHus ¢ 1abopaTOPHBIM 000PYTOBAHHEM) ITOK https://m.edsoo.ru/ff0d23dc
3 Yucteie BemecTBa 1 cMecH. CriocoObl pa3esieHus cMecei 1 BH6HHOTeK_a
LIOK https://m.edsoo.ru/ff0d26ca
4 [Tpaktrueckas padota Ne 2 «PazneneHue cmecelt (Ha mpuMepe OUUCTKH 1 bubnuoteka
MMOBAPEHHOMN COJIN)» ITOK https://m.edsoo.ru/ff0d28c8
5 du3nUecKrue U XUMUIECKUE SBICHUA. XUMUUECKas PEaKIus 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d37fa
6 ATOMBI ¥ MOJICKYJTBI 1 BH6HHOTeK_a
IIOK https://m.edsoo.ru/ff0d2a6¢
7 [IpocThie U CIOKHBIE BEIIECTBA 1 BH6HHOTeK_a
IIOK https://m.edsoo.ru/ff0d2a6¢
8 Xumudeckue dyieMeHTbl. OTHOCUTEIbHAS aTOMHAs Macca. 3HaKU (CHMBOJIBI) 1 bubnuoteka
XHUMHYECKUX JICMCHTOB LIOK https://m.edsoo.ru/ff0d2be8
9 3aKOH MMOCTOSIHCTBA COCTaBa BeUIECTB. XUMUYeckas hopmyrna. 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d2eae
OTtHOcUTeNbHAS] MOJIEKYJISIpHAs Macca
10 MaccoBas 10151 XAMHYECKOTO 3JIEMEHTA B COCAMHCHUH 1 BH6HHOTeK_a
LIOK https://m.edsoo.ru/ff0d350c
11 BaneHTHOCTh XUMHYECKHUX JIEMEHTOB 1 bubmotexa
LTOK https://m.edsoo.ru/ff0d323c
12 CocraBnenue (GopMyI M0 BaJICHTHOCTH 1 bubnuoreka




LIOK https://m.edsoo.ru/ff0d3al6

bubmmoreka

13 ATOMHO-MOJIEKY/ISPHOE YUECHHUE LIOK https://m.edsoo.ru/ff0d2d50
14 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUYECKUE YPaBHEHUS EH6HHOTeK_a
ITOK https://m.edsoo.ru/ff0d3b88
15 Krnaccudukarus XMMHYECKUX peakiuii (COSTUHEHHS, Pa3I0KCHUS, Bubmiorexa [IOK https://m.edsoo.ru/ffod334
3aMeleHus, ooMeHa)
16 M. B. JlomoHOCOB — yuéHblii-3HIIMKIONIEAUCT. OO00IEeHE U bubnmoreka
CHCTEMATH3AIM 3HAHHUIMA ITOK https://m.edsoo.ru/ff0d40c4
17 KonTtpoabsHnas padora Nel o reme «BenecTsa 1 XUMUYECKHE PEAKLIHID) BH6HHOTeK_a
ITOK https://m.edsoo.ru/ff0d4290
18 KommuecTtBo Bemecta. Moib. MossipHast macca LBIPgIJ{IP;](z:;;(j/m.e ds00.ru/ff0d5230
19 Brruncnenus koJinyecTBa, MacChl BEIIECTBA 110 YPaBHEHUSM XUMUYECKUX bubnuoreka
peaxui LIOK https://m.edsoo.ru/ff0d5708
20 Kucnopoa. Cioco6s! mostydeHust KUCI0poa B 1ab0paTopuu u bubnuoteka
MIPOMBIILICHHOCTH. LIOK https://m.edsoo.ru/ff0d497a
21 duznyeckue U XUMHUYECKHUE CBOMCTBA KUCIOPoa (peakiiui OKUCICHHUS, bubnuoreka
ropenue). [Toustue 06 oxcugax. [IpumMeHeHne KUCI0poa LIOK https://m.edsoo.ru/ff0d4614
22 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopo — 371€MEHT U TPOCTOE bubnuoteka
BemecTBo. O30H ITOK https://m.edsoo.ru/ff0d448e
23 TennoBoii 3¢ ekt XMMHUECKON peaKInu, MOHITHE O TEPMOXUMUYECKOM bubnuoreka
yYpaBHEHHH, 3K30- ¥ SHIOTCPMUYCCKUX PEAKIIHIX IIOK https://m.edsoo.ru/ff0d4790
24 Tomnuso (HedTh, Yroab U MeTaH). 3arpsi3HeHHe BO3ayXa, CIOCOObI ero bubnuoreka
MPEIOTBPAILCHUS ITIOK https://m.edsoo.ru/ff0d4c4a
o5 [TpakTuueckas paborta Ne 3 mo teme «llomydenue u cobupanue KUCIOpoaa, bubnuoreka
U3yUYEHHE €ro CBOUCTB LIOK https://m.edsoo.ru/ff0d4ae2
26 Bonopon — anemMeHT u npoctoe BemiecTBo. HaxoxaeHue B mpupoie BH6HHOTeK_a
LIOK https://m.edsoo.ru/ff0d4dd0
27 duznyecKne U XUMHYECKHUe CBOICTBa Bojopoaa. [IpuMenenue Bogopoa bubnunoreka




IIOK https://m.edsoo.ru/ff0d4dd0

bubmmoreka

28 Honstrie o kucioTax i coisix ITOK https://m.edsoo.ru/ff0d50d2
29 [IpakTuueckas pa(iom No 4 o teme «Ilomyuenue u cobupanue BoI0PO/Ia, Bubmiorexa LIOK https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOWCTBY
30 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO E[P(Ifl?:](t)tf;?/m.e ds00.ru/ffod542e
31 Beruncnenus 00bEMa, KOJMUECTBA BEIIECTBA T'a3a IO €r0 U3BECTHOMY bubnuoreka
KOJINYECTBY BEIIECTBA WIH 00BEMY [IOK https://m.edsoo.ru/ff0d55a0
32 Berarcnenus 006EMOB ra30B 10 YpaBHEHUIO PEAKITMN Ha OCHOBE 3aKOHA bubnuoreka
00BEMHBIX OTHOIIEHUI ra30B ITOK https://m.edsoo.ru/ff0d5708
33 dusznueckre U XUMHUYECKUE CBOMCTBA BOIbI bubnmotexa
ITOK https://m.edsoo.ru/ff0d587a
34 CocraB ocHoBanuii. [TonsiTne 06 MHIUKATOpaX BH6HHOTeK_a
ITOK https://m.edsoo.ru/ff0d59e2
35 Bopa xak pactBoputens. HacblllieHHbIE U HEHACKIIIIEHHBIE PACTBOPHI. bubnmmoreka
MaccoBast 10Jis BEIIECTBA B PaCTBOPE ITOK https://m.edsoo.ru/ff0d5b40
36 [Ipaktrueckast padota Ne 5 o reme «IIpuroroBiaeHue pacTBOpoB ¢ bubnuoreka
OIpeeIEHHOM MaCCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBAY ITOK https://m.edsoo.ru/ff0d5eba
37 Pemenue 3amau bubmorexa
IIOK https://m.edsoo.ru/ff0d4dd0
38 KonTpoabHnasi padora Ne2 no teme «Kuciaopoa. Bonopoa. Boga» Eyglgﬂh(t)fgﬁl/mle ds00.ru/fod6342
39 Oxcuppl: cocTaB, Kiaccuukanus, HoMeHkiarypa. [lonyuenue okcuion BH6HHOTeK_a
LIOK https://m.edsoo.ru/ff0d664e
40 XHWMHYECKHE CBOMCTBA KHCIIOTHBIX, OKCHIOB bubmotexa
’ LIOK https://m.edsoo.ru/ff0d664e
41 OcHoBaHHUsI: COCTaB, KIaccu(UKaILNsI, HOMEHKIATypa BH6HHOTeK_a
LIOK https://m.edsoo.ru/ff0d67ca
42 XUMHYECKHE CBOMCTBA OCHOBAHUM bubnuoreka




IIOK https://m.edsoo.ru/ff0d67ca

43 AMGbOTEpHBIC OKCHUIIBI U THIPOKCH/IBI
44 Kucinotsl: cocTaB, kinaccudukaiiys, HOMEHKIATypa bubanoreka [IOK https://m.edsoo.ru/ff0dfee2
45 [TonyueHne 1 XMMHUYECKHE CBOMCTBA KUCIIOT bubnnoreka [IOK https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, COCOOBI MOTYyYEHU s, XUMUYECKUE bubnuoteka
CBOICTBa LIOK https://m.edso0.ru/00ad9474
47 [IpaxTnueckas padota Ne 6. Pemienue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe bubnuoreka
«OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCAMHEHUIDY ITOK https://m.edsoo.ru/00ad9b7c
48 I'eHeTHYecKas CBA3b MKy KJIacCaMH HEOPTraHUIECKUX COCAMHCHHMA BH6HHOTeK_a
LIOK https://m.edsoo.ru/00ad9a50
49 O0o0IIeHre U CHCTeMaTH3alns 3HaHU ! bubmorexa
ITOK https://m.edsoo.ru/00ad9ch?2
50 KonTpoabHas padora Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuoteka
coeuHeHu" ITOK https://m.edsoo.ru/00ad9ela
51 [lepBbIe MOTBITKH KJIACCH(PHUKAIINNA XUMUIECKUX AIIEMEHTOB. [loHsTHE O bubmmoreka
rpyImnax CXOAHBIX 3JIEMEHTOB ITOK https://m.edsoo.ru/00ad9ffa
52 [Nepuonnyeckuii 3akoH u [lepuomuyeckas cucreMa XUMUYECKHX SJIEMEHTOB bubmmoreka
. 1. Menneneena IIOK https://m.edsoo.ru/00ada52c
53 [Tepuoapl, Tpymmbl, TOATPYIIIHI BH6HHOTeK_a
ITOK https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Torbl BH6HHOTeK_a
ITOK https://m.edsoo.ru/00ada342
55 CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB JIeMEeHTOB [lepuoquueckoi bubnuoreka
cuctemsl JI. . Menneneena ITOK https://m.edsoo.ru/00ada6bc
56 XapakTeprucTUKa XUMUYECKOTO AIIEMEHTA TI0 €ro MOJIOKEHUIO B bubnuoreka
ITepuonnyeckoii cucreme /1. Y. Menneneena ITOK https://m.edsoo.ru/00ada824
57 3nauyenue [leprnouueckoro 3aKoHa JUlsl pa3BUTHsI HAyKu U npakTuku. /1. W. bubnuoreka
MenpeneeB — y4€HbIN, IEIAarorT ¥ FPaKIaHIH IHOK https://m.edsoo.ru/00ada96e
58 DIEKTPOOTPULIATEIHHOCTh ATOMOB XMMHYECKHUX 2JIEMEHTOB bubmotexa

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




bubmmoreka

59 HoHHas XHMHYECKaT CBA3E 1 ITOK https://m.edsoo.ru/00adac34
60 KoBanienTHasg nossapHas XUMHYECKAs CBI3b 1 Bubmmoreka
p LIOK https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenoJysipHast XMMUYECKas CBSI3b 1 bubmorexa
ITOK https://m.edsoo.ru/00adaab9
62 CreleHb OKUCIIEHUS 1 BubmroTeka
ITOK https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubmiorexa
LIOK https://m.edsoo.ru/00adb076
64 OKHUCINTEIN Y BOCCTAHOBUTEIN 1 bubmaorexa
Tel T LIOK https://m.edso0.ru/00adb076
65 O000111eHIE U CUCTEMATHU3ALUS 3HAHUI 1 bubnmotexa
B H LIOK https://m.edsoo.ru/00adb33c
bubnuoreka
66 KontpoabsHas pa6ora Ned o reme «CtpoeHue aroma. XUMHYEcKas CBI3b» | 1 ITOK https://m.eds00.ru/00adb486
. . bubnuoreka
67 PesepBubIit ypok. O6001IEHNE U CHCTeMaTH3aIKs 3HAHUN 1 ITOK https://m.edso0.ru/00ad9ch?
. . bubnuoreka
68 PesepBHbIit ypok. O6001IIEHNE ¥ CHCTeMaTH3aIKs 3HAHUH 1 LTOK https://m.edso0.ru/f0d61c6
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman O.T., «M3narensctBo «IIpocBenieHue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
Xumus : ypoku B 8 kiacce : nocobue st yuurens /H. H. T'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET




http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



