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NMOACHHTEJ/ILHASA 3ATIMCKA

[Tporpamma 1o XMMHM Ha ypOBHE OCHOBHOIO 001Iero 00pa3oBaHus COCTAaBJICHA HA OCHOBE
TpeboBaHuii K pe3ysibTaTaM OCBOEHHMs OCHOBHOH 00pa3oBaTENLHON MPOrpaMMbl OCHOBHOTO
obmero obpazosanus, npexcrasyienHsix B ®TOC 000, a Taoke Ha ocHoBe (enepanbHOi
paboueii porpaMMbl BOCIIUTAHUS U C YYETOM KOHLIENLMM MpenojiaBanus yueOHOro npeamMera
«Xumus» B 0OpazoBatenbHbIX opranusauusx Poceuiickoii denepauyn.

O6HoBneHHe copepkaHuss OOyYeHHS XHMHH OCYLIECTBJIEHO HA OCHOBE HOPMAMUGHbIX
OOKYMeHmMOoE, PErNIAMEHTHPY IOLIMX OCHOBHOE obuiee o0Opa3zoBaHue:

~Denepanbubiii 3akoH ot 29 mexabps 2012 r. Ne 273-®3 «O6 obpaszosanun B Poccuiickoi
denepaunny;

—~@enepanbHblii  TOCyJapCTBEHHBbI  oOpasoBaTesibHblii  CTaHAApT  OCHOBHOrO  0OLIEro
obpasoBanusi (yTB. npukaszom Munnpocseuenus Poccuu ot 31 mas 2021 r. Ne 287) (nanee —
®I'oC 000),

— (enepansHas obpazoBaTeIbHAs MPOrpaMmMa OCHOBHOTO 0011ero odpasosanus (yTB. NPUKa30OM
Munnpocsewenus Poccuu ot 18 mast 2023 r. Ne 370) (nanee — ©OIT O00);,

~ODenepanbHas pabouass mporpamMma OCHOBHOro obuiero oOpa3zoBaHusi y4eOHOro mnpeamera
«Xumus» (0azoBelii 1 yriyOnéunsiii ypoun) (nanee — ®PI1 O00);

~npuka3 Munnpocsemenus Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHWH M3MEHEHHI B
npunoxkeHust Ne 1 u Ne 2 x mpukazy Munucrepcta npocseuienus Poccuiickoii @enepamn ot
21 centsOps 2022 r. Ne 858 «O6 yreepaeHun (enepasbHOro mnepeuHs yueOHHMKOB,
JOMYLIEHHBIX K MCIIOJIb30BAHUIO TIPH PEAM3aLIMKH UMEIOIIHMX IOCYIaPCTBEHHY 0 aKKPEAUTALIHIO
o0pa3oBaTeNbHbIX TPOrpaMM HavyaJbHOro 00IIEro, OCHOBHOrO oOwIero, cpeaHero obmero
00pa3oBaHMsi OPraHM3aLMAMH, OCYLUECTBISIOIMMH 00pa30BaTeNbHYIO JEATENBHOCTD MW
YCTAHOBIICHUS TIPEIEILHOTO CPOKA MCIOJIb30BAHUS UCKITIOUEHHBIX Y4eOHHKOBY.

[lporpamma mo xumuM HaéT npeicTaBleHHEe O Lensax, obmei crpareruu o0yudeHws,
BOCIIMTAHMS M pa3BUTHA OOYdAIOIIMXCS CPEACTBAMM Y4eOHOrO MpEIMETa, YCTaHABIMBACT
00s3aTenbHOE MPEIMETHOE COJICPIKaHKe, TPEAYyCMAaTPUBAECT Paclipe/ieNieHHe ero no KiaccaMm |
CTPYKTYpPHUPOBAHUE I10 pas3jiellaM U TEMaM NPOrpaMMsbl 10 XUMHH, ONPEENseT KOJIMYEeCTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTHKH COAEPIKAHMS, PEKOMEHIYEMYIO [OC/IEN0BATENLHOCTD
M3Y4EHHUs XUMHHU C YYETOM MEXKIIPEAMETHBIX M BHYTPUIPEAMETHBIX CBA3EH, JOrHKH yueOHOro
Mpolecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroMUXCsl, ONPENEISET BO3MOXKHOCTH MPEAMETa s
peanu3auuu TpebOBaHMIA K pe3ysibTaTaM OCBOEHHMSI OCHOBHOH 00pa3oBaTelibHOM MporpaMmbl Ha
YPOBHE OCHOBHOI0 001ero oOpazoBanus, a Taioke TpeboBanuil K pesysibrataM 00y4YeHUsE XUMHK
Ha YpOBHE 1eleil W3yueHusi MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-NO3HABATENLHOM
NEATENbHOCTH 00yYarOLIEerocs o OCBOSHHUIO Y4eOHOro ColepIKaHHs.

3HaHWEe XMMHH CITy)KMT OCHOBO# JUIsi (JOPMUPOBAHKMSI MUPOBO33PEHUS 00YYaroLIErocs, ero
NPEICTABICHUN O MATEPUATBHOM €IMHCTBE MUPa, BXKHYIO POJIb UTPalOT OPMHUPYEMbIC XUMHEH
TNPEACTABJICHUA O B3aUMONPEBPALCHHUAX YHEPrUH U 00 IBOJIIOLIMH BEILECTB B NPHPOJE, O My TAX
pemieHust IobanbHBIX NPoONEM  YCTOMYMBOIO pasBHTHS 4YEJIOBEYECTBA —  ChIPHEBOIA,
SHEPreTHYECKOM, MULIEBOH M IKOJIOrHYECKOi He30nacHoCTH, MpodIeM 31ipaBOOXpaHEHHS.

H3yuenne xumuu:
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croco0CTBYET —peanu3aliid BO3MOXKHOCTEN JUIsi camopasBuTHsi M (OPMHUPOBaHMS
KYJIbTYPbI INYHOCTH, €€ 00LLEH M (PYHKLMOHAJILHOM IPaMOTHOCTH,

BHOCHT BKNIaJl B (JOPMHPOBAHHE MBIILJICHHS ¥ TBOPUECKUX criocobHOCTEH 00yyarommxcs,
HaBBIKOB MX  CAMOCTOATENbHOM  y4eOHOM  JeATENBbHOCTH,  OKCICPUMEHTAbHBIX W
MCCIIE/IOBATEICKMX  YMEHHM, HEOOXOQMMBIX KaK B IIOBCEJHEBHOM OKM3HM, TaKk M B
npodecCHOHANIBHOM IEATEILHOCTH,

3HAKOMHUT CO CrHEeUUM(UKON HAyYHOrO MBILIUICHHS, 3aKJaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIsi/Ia HA EIMHCTBO MPUPOJIBI M YeIOBEKa, ABJIAETCA OTBETCTBEHHBIM TANoOM B (JOPMHUPOBAHUK
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00yUarOLIMXCS;

cnocoOcTByeT (OPMUPOBAHMIO IEHHOCTHONO OTHOIIECHHS K €CTCCTBEHHO-HAY4HBIM
3HAHMAM, K TPUPOJE, K HEIOBEKY, BHOCHT CBOH BKJAJ B JKOJOTHYECKoe oOpasoBaHue
00y 4aroLUXCH.

Jlanubie HampasjieHusi B 00yuYeHWH XMMHM o0ecreunBaroTCs Creuu(UKoi conepkanus
y4eOHOro npeaMera, KOTOPbIH SBISETCS TENArOrHyeckd aaanTHPOBAHHBIM  OTPAKEHHEM
0a30BOi HAYKM XMMHHK HA ONPEICIEHHOM JTare €€ pa3sBUTHIL.

Kypc XxvMHH Ha ypOBHE OCHOBHOro 001iero o0pa3oBaHHWsi OPMEHTHPOBAH HA OCBOCHHUE
00yYaIOIIMMHUCS CHCTEMBI TIEPBOHAYAIIBHBIX MOHATUI XMMHH, OCHOB HEOPraHWYECKOH XMMHH M
HEKOTOPBIX OT/ICJIbHBIX 3HAYUMBbIX MOHATHI OPraHHYECKOH XUMHH.

CrpykTypa cojaepikaHus NMporpaMMbl M0 XMUMHU C(POPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona K eé usydenuro. CoaepkaHue CKIaAbIBa€TCSd M3 CHUCTEMBI IOHATHH O XHMHYECKOM
3JIEMEHTE W BEIIECTBE M CHCTEMBI TMOHATHMH O XWMHUYEcKOW peakumu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbl N0 NPHUHIMNY TOCIEN0BATENBHOIO Pa3sBUTHA 3HAHWH HA OCHOBE
TEOPETHYECKUX MPEICTABJICHUH Pa3HOr0 YPOBHS:

~ a@TOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuomuueckoro 3akoHa JI. 1. Menzeneesa kak OCHOBHOIO 3aKOHA XHUMHH,

— YUYEHHS O CTPOEHUH aTOMa M XUMHUYECKON CBS3H,

— MpeAcTaBieHui 00 IEKTPOIMTHYECKOM AUCCOLMALIMK BELIECTB B PACTBOPAX.

Teopernueckne 3HaAHMS PACCMATPUBAKOTCS HA OCHOBE HOMIMPUYECKH TMOJYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BMBAIOTCS TOCJIENOBATENLHO OT OJHONO YPOBHA K JpPYromy,
BBINOJHAS (YHKUMK OOBACHEHUS M TPOTHO3UPOBaHMS CBOMCTB, CTPOCHHMS M BO3MOXHOCTEH
NPAKTUYECKOro MPUMEHEHUS U MOJTyYeHHSI N3yUaEMbIX BELIECTB.

OcBoeHKe MporpaMMbl 10 XHMHH CrOCOOCTBYEeT (OPMHPOBAHWIO NPEACTABICHUSA O
XHMHYECKOH COCTaBJIsIOIICH Hay4yHOH KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOH INpHUPObI,
HEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAHMIO U METONaM Mo3HaHus B Hayke. M3yuenue xumun
MPOMCXOAMT C TPUBJICYCHMEM 3HAHWI M3 paHee W3YYCHHBIX YUYEOHBIX TPEIMETOB:
«Oxpysxarommii mup», «bruonorus. 5-7 knacce» n «Pusuka. 7 Kiace».

[Ipu u3yueHuH XUMHU MPOUCXOAUT (POPMHPOBAHHE 3HAHHUI OCHOB XMMHUYECKOM HAYKH KaK
001acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOH NEATEIbHOCTH YEI0BEKa M KaK OJTHOTO
M3 KOMIIOHGHTOB MHPOBOM KyJIbTYpbL 3ajga4ya y4eOHOro mpeaMera COCTOMT B (POPMHPOBAHHM
CHCTEMBl XMMHYECKHUX 3HAHWM — Ba)KHEHIIMX ()aKTOB, MOHATHI, 3aKOHOB M TEOPETHYECKUX
NOJIOKEHUH, J0CTYNHLIX 00001IEeHNnii MHPOBO33PEHUECKOr0 XapakTepa, s3blKa Hayku, B
NpUOOLICHHH K HAYYHBIM METOJaM IO3HAHUS NPU U3YUYEHHH BELLECTB U XMMUYECKUX PEaKiuii, B
(OpMHUPOBAaHWM W Pa3BUTHH [I03HABATENBHBIX YMEHHH M MX NpPHUMEHEHWH B yueOHO-
TMO3HABATENLHON M yueOHO-HCCIEI0BATENECKOM AeATEIbHOCTH, OCBOCHHH TNpaBHi 06e30macHoro
oOpauieHisi ¢ BEIIECTBAMM B [OBCEJHEBHOW >ku3HW. [Ipy HM3y4YEHMHM XMMHM Ha YPOBHE
OCHOBHOTr0 00111er0 00pa3oBaHKs BaKHOE 3HAYEHHUE MPUOOPENTH TAKUE LETH, KaK:
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— ()OPMHPOBaHKHE MHTEJUIEKTYAIbHO Pa3BHTOM JIMYHOCTH, TOTOBOH K caMo00pa3oBaHMIo,
COTPY/ZHHYECTBY, CAMOCTOATENBHOMY NPHHATHIO PELIEHWH, CIOCOOHOH amanTUpoBaThCA K
OBICTPO MEHSIOLMMCS YCIIOBUAM HKU3HH,

— HanpaBJeHHOCTh O00yYeHHs Ha CcHCTeMaTHdeckoe mnpuobiieHne ofyvaroummxes K
CaAMOCTOATEILHOM  MO3HABATENBHOW  JICATENILHOCTH,  HAayYHbIM  METO/IaM  TO3HAHUS,
(OpMHUPYIOLMM MOTHBALIMIO ¥ Pa3BHTHE CIIOCOOHOCTEH K XUMUM,

— obecrieyeHre yCIOBHI, CMOCOOCTBYIOMIMX NPUOOPETEHUIO 00YyYalOUIMMKUCS OIIbITA
pa3Ho00pas3HOii AeSATENbHOCTH, TO3HAHMS W CAMOMO3HAHMS, KIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHLIMH ), UMEIOIIMX YHHBEPCATLHOE 3HAYEHHE JUISl PA3JINYHBIX BUIIOB NEATECIbHOCTH,

— (popmupopanue 061el (yHKUMOHAIBHOM W €CTECTBEHHO-HAYYHOH rPAMOTHOCTH, B TOM
yyciie YMEHHUI OOBACHATh M OLCHHBATH SIBJICHUSI OKPYXKAIOIEr0 MMpA, MCIOJb3ysl 3HAHUS W
OTBIT, TIOJYYEHHBIC NPHU M3YUYEHHMH XHMWM, NPHMEHATh MX TpPH pelieHuH npobiem B
MOBCEIHEBHOM KM3HH U TPY/I0BOH JI€ATEIbHOCTH,

— (hopmupoBaHue y 00yHarOIMXCS I'YMAHUCTHYECKUX OTHOLIECHHWH, MOHUMAHKS [IEHHOCTH
XMMMYECKUX 3HAHWHA Ul BbIPAOOTKH SKOJNOTHMYECKH LIENeco00pa3sHOro nosejacHus B ObITy W
TPYIOBOI NEATENBHOCTH B LEJAX COXPAHEHUSI CBOETO 3M0POBbA M OKPYXKAIOIWEH NpUPOIHON
Ccperbr;

~ pa3BUTHE MOTHBAIMK K 00Y4YEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTTUTAHUIO
HAa OCHOBE YCBOEHMSI OOIIEYENOBEYECKMX LIEHHOCTEH, IOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiis ¥ HAMPaBAEHHOCTH JallbHEHIero 00y4eHus..

Ob1iee YMCIIO YacoB, OTBEAEHHBIX IS M3yYEHHUsI XMMHH HA YPOBHE OCHOBHOIO 001Iero
obpasosanus, cocrasnser 136 yacos: B 8 knacce — 68 yacos (2 yaca B Heziemo), B 9 knacce — 68
4acoB (2 vaca B HENEIIO).



COAEPKAHHE OBYYEHUA

8 KJIACC

IlepBoHAYAJBLHBIE XHMHYECKHE TIOHATHSI

IIpenmer xumuu. Posib XHMHHM B KM3HM 4YesioBeka. XHMHS B CHCTEME HayK. Tena u
BemecTsa. (Du3MuecKWe CBOWCTBA BeulecTB. ArperatHoe cocrosuue seulects. [lonstne o
METOJIax Mo3HaHus B XiuMuH. YucTeie BemecTsa 1 cMech. CriocoObl pasjiesieHus cMecei.

ATOMBI W MOJNEKyJbl. XuMHUYecKHe dMeMEeHTbl. CHMBONIBI XMMHYECKHX IJIEMEHTOB.
[TpOCTBIE U CIIOXKHBIE BELIECTBA. ATOMHO-MOJICKYJIIPHOE Y4ICHHE.

Xumuueckas (opmysna. BaleHTHOCT, aTOMOB ~XMMHHYECKMX —OJIEMEHTOB.  3aKOH
MIOCTOSHCTBA cocTaBa BewecTs. OTHOCHTENbHAs aTOMHAs Macca. OTHOCHTENbHAS MOJICKYJISIpHAs
macca. Maccosasi 10JIsi XMMHUYECKOI0 3JIEMEHTA B COC/IMHCHHUH.

KonuuectBo Bemiectsa. Mosb. MonsipHasi macca. B3auMOCBS3b KONMUYECTBA, MACChl H
YHCITA CTPYKTYPHBIX €IMHHIL BEIECTBA. PacuéTsl 1o GopMynamM XUMHYECKHX COCIMHEHHUI.

Du3nyeckue M XMMHYECKHE SBJICHWS. XHMUUECKas Peakuus M e€ Npu3Haku. 3aKkoH
COXPAHEHMsi MACChl BEUIECTB. XuMuueckue ypaHenus. Knaccudukauus XHMHIECKUX peakumii
(COeNMHENMS, Pa3IOKEHHs, 3aMEICHNUs, OOMEHA).

Xumuueckuit IKcnepumennt:

3HAKOMCTBO ¢ XMMHYECKOH Mocyzoi, npasiiamu paboTsl B 1abopaTopun ¥ npuéMamu
obpamenns ¢ nabopaTopHbIM 060pYIOBaHHEM, M3YYEHHE M ONMCAHHE (U3MUECKUX CBOHCTB
06pa3LoB HEOPraHWYECKKX BELIECTB, HAOMIOIEHHE (PM3HICCKUX (TLIABIICHHE BOCKA, TASHHUE JIbAA,
pacTHpaHMe caxapa B CTYIIKE, KATICHHE M KOHICHCALMsA BOJbI) U XMMHUYECKUX (rOPEHUE CBEUH,
NPOKAJTMBAHUE MEJHON MPOBOJIOKH, B3AHMOJICHCTBHE MENA C KUCIIOTO!) SIBICHUH, HabmoneHue
M ONMCaHWe TNpPHU3HAKOB MPOTEKAHMS XMMMYECKHX peakumii  (pasnoxkenue —caxapa,
B3aHMO/IEHCTBHE CEPHOM KHCIIOTBI ¢ XJIOpUAOM Oapus, passioKeHHE IHIPOKCHIa MEIH (IT) ripu
HarpeBaHWH, B3aWMOJEHCTBHE JKeje3a C pPacTBOPOM COJIM MEIH (II), wu3yuyenue crnocoboB
pasieneHds CMeceil: C TNOMOUIBI0 MarHuTa, (MIBTPOBAHME, BBINAPHBAHME, JHUCTHIUISALIAL,
Xpomarorpadus, NpPOBENEHHE OYMCTKH TOBAPEHHOH ConyM, HAOIIOZICHHE W ONHCAHME
pe3yNbTaTOB NPOBEACHUS OIbITA, MJUIKOCTPHPYIOLICrO 3aKOH COXPaHEHHWs MAacChl, CO3JaHHC
MoJIesiei MoJieKy 1 (LIapOCTEPIKHEBbIX).

BaskHeiimue npeacTaBuTeIH HEOPraHHYECKHX BelIeCTB

Bo3sayx — cmech rasoB. CoctaB Bo3jyxa. KHCiopoa — 3JIEMEHT M NPOCTOE BELIECCTBO.
Haxoy/IeHre KHCIOPoaa B NPHPOAE, GU3MuecKre ¥ XHMHYECKHE CBOHCTBA (PEaKLMu rOPEHHS).
Oxcuzpl. TTpumenenne kuciopoaa. Crioco0bl MojNydeHHs KUCIOpoAa B Jiabopatopuu |
npombiuLieHHocTH. Kpyrosopor kuciopoxa B mpupoje. O30H — aioTPOnHas MOAH(UKaius
KUCJIOPOJIA.

TennoBoit >(pexkT XUMHUYECKON peakuuu, TEPMOXMMHYECKME YPaBHEHHMs, O5K30- W
JHIOTEPMHYECKHE peakiyu. TOMIMBO: Yrojb M METaH. 3arps3HEHHE BO3/yXa, YCHJICHHE
napHuKoBoro 3¢ dekra, pa3pymeHHe 030HOBOIO CJIOs.

Bomopon — osnemeHT W mpoctoe BewiectBo. Haxoaenuwe Boaoposa B MpPUPOZE,
(pu3nYECKHE M XMMHYECKHE CBOICTBA, IPUMEHEHHUE, Coco0b! nomydeHns. Kuciorsi 1 com.

Mousiprbiit 00bEM ra3os. Pacuérsl 110 XAMUUECKAM Y PABHEHHAM.

dusnueckhe cBoiicTBa BOAbL Boja kak pactBoputens. Pactsopel. HachilieHHble #
HEHACBILIEHHbIE PACTBOPLL. PacTBOPUMOCTL BewiecTB B Boje. Maccosas 10ns BELIECTBA B
pacTBope. Xumuueckue coiicTa Boabl. OcHoBaHMsi. Polb pacTBOPOB B MPUPOIE W B IKM3HH
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yenopeka. KpyroBopor BOmbl B MPHPOZE. 3arps3HeHHE NPUPOIHBIX BoA. OXpaHa M O4YHCTKA
PUPOJHBIX BOJL.

Knaccudukarms Heopranmueckux coeunennit. Oxcupbl.  Knaccuukaims OKCHIOB:
coneobpasyromme (OCHOBHbIE, KUCIIOTHBIE, am(oTepHbIe) 1 Heconeobpasyromue. Homenkiarypa
okcuoB. Pu3MyecKue U XMMHYECKHE CBOMCTBA OKCHIO0B. [10/TydeHre OKCHIOB.

Ocunosanus. Knaccudukanuss OCHOBaHMM: IIENOYM M HEPACTBOPUMbBIC OCHOBAHHMS.
HomeHnknatypa ocHoBaHuii. ®u3HYeCKHE M XHUMHYECKME CBO¥icTBa ocHoBanmii. [Tonmyuenue
OCHOBAaHHH.

Kucnorel. Knaccuukauus kucnor. Homenknatypa kuciot. Ou3nyeckHe U XUMHUECKHE
cBoiicTa kucnot. Psan akrusHoctd merayuios H. H. Bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa coseid. dusuueckue ¥ XMUMHYECKHE CBOMCTBA colieil. [lonyuenne
coJiei.

['eHeTHYECKas CBA3b MEXIY KJIACCAMH HEOPraHMYECKHUX COCIMHCHHH.

Xumuueckuit IKcnepumenn:

KAaueCTBEHHOE ONpE/ENEHNE COIePKaHus KHCIOPOoJa B BO3JyXeE, NOJyueHUe, codupanue,
pacrosHaBaHME M W3yYEHHE CBOWCTB KHMCIOpOJa, HabMONCHHE B3aWMOJICHCTBHA BELIECTB C
KUCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHHS M MPEKPAIICHHs ropeHus (moxapa), 03HaKOMIICHHE ¢
o0pasuaMu OKCHIOB ¥ ONMCAHWE WX CBOWCTB, MOJyYeHWe, cOOMpaHWe, pacro3HaBaHWE H
M3y4YeHHe CBOMCTB BOOpoAa (ropeHue), B3auMojeicTeue Bojaopoaa ¢ okcumom memu (II)
(BO3MOYKHO HCIIOJIb30BAHME BHACOMATEPHAIOB), Habmonenne 00pasLioB BELIECTB KOJIMYECTBOM
| MOMNb, MCCIIENOBAHUE OCOOECHHOCTEH PACTBOPEHMS BELICCTB C Pa3IMYHON PacTBOPUMOCTBIO,
MPUIOTOBJIEHHE PACTBOPOB C OMNPENECNEHHONH MACCOBOH /07 pacTBOPEHHOIO BEIIECTBA,
B3aMMOJCHCTBUE BOJABI C MeTaulaMd (HATpMeM W KainblLueM) (BO3MOXKHO HCHOJIb30BaHHE
BHICOMATEPHAJIOB), MCClIE/IOBaHHE 00pasloB HEOPraHMYECKHX BELIECTB PA3IMYHBIX KIIACCOB,
HabJII0/IeHHe M3MEHEHMsI OKPACKM MHIMKATOPOB B PACTBOPAX KHMCJIOT W IIEJIOYCH, M3y4YeHHE
B3aumozeiicteus oxkcuaa meau (II) ¢ pacTBOpom CEpHOM KHCIIOTHI, KHCIOT C METallaMH,
peakumii HEHTpaJM3allkyi, MOJYYEHUE HEPaCTBOPMMBIX OCHOBaHWH, BBITCCHCHHE OJHOTO
MeTaJIIa IPYTMM M3 PAacTBOpPA COJIH, PEIeHHe IKCIIEPUMEHTAILHBIX 3a1a4 1o Teme « Baxkueiime
KJIACChl HEOPTaHMYECKUX COEIMHEHHI.

Iepuoauueckuii 3akon u Iepuognueckas cucrema xumuuecknx saementos /I H.
Menaeneesa. Crpoenne aromoB. Xumuueckas cBsizb. OKHC/IHTENBLHO-BOCCTAHOBHTE/IbHbIE
peakuuu

[lepBble MOMBITKH KiIaCCH(PUKALMH XUMHYECKHX 2yeMeHTOB. IloHstHe o rpynmnax
CXOZHBIX JIEMEHTOB (ILEJIOYHBIE M IIENOYHO3EMENBHBIE METAJLIBI, TAJIONCHbI, HHEPTHBIE Ias3bl).
DNeMEeHTbI, KOTOpbIe 00pa3yloT aM(POTEPHBIC OKCHJIBI U THIPOKCHIIBI.

Ilepronuueckmii 3akon. [lepuonuueckas cHcTeMa XuMMueckux ojementos [ W
Menneneesa. Koporkonepuoanas u umHHOnepuoaHas (opmel Ilepuoanyeckoil cHCTEMbI
xumuueckux asementos JI. WM. Menngeneesa. [lepuoasl ¥ rpynnbl. PH3MYECKHH CMBICH
MOPSAZAKOBOTO HOMEpa, HOMEPOB NMEPHO/IA K IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB artomubix sizep. HMszoronbl. Onektponsl. Crtpoenue
3JIEKTPOHHBIX 000J109€K aTOMOB MEePBbIX 20 XUMUUYECKHX 1€MEHTOB [leproanyeckoit cucTeMbl
JI. WU. Menneneesa. XapakTepucTHKa XWMHYECKOTO OJJIEMEHTA [0 €ro TNOJI0XKEHHI0 B
[Mepuoauyeckoii cucreme J1. U. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs Pajiiyca AaTOMOB XUMHUYECKUX JIEMEHTOB, METAJIHIECKUX
HEMETANIMYECKUX CBOMCTB IO TIpynmnaM ¥ nepuojaM. 3Hauenue llepuonuueckoro 3akoHa u
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[Tepronnueckoii cUCTEMbl XMMHUYECKHX JIEMEHTOB Ul Pa3sBUTHS HAYKH W NPaKTHKH. I A
Menzenees — y4EHbIH 1 rPaxIaHuH.

Xumuueckass  cBs3b.  KosaneHTHas  (mojspHas M HENOJsApHas)  CBS3b.
DNEKTPOOTPULIATELHOCT XHMUUECKUX 3J1IEMEHTOB. IOHHAs! CBSA3b.

Crenenb  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBHUTEIbHBIE — peakimu.  [Ipouecchl
OKUCJICHHS M BOCCTAHOBJIEHHS. OKUCIIUTENIM U BOCCTAHOBUTEITH.

Xumuueckuii IKCnepumenm:

u3yueHue OOpa3LOB BEILIECTB META/UIOB M HEMETAIUIOB, B3aWMOJCHCTBUE TMAPOKCHIA
IIMHKA C PACTBOPAMM KHMCJIOT M IIEJIOYECH, MPOBEJIECHUE ONBITOB, WILTIOCTPUPYIOUIMX TPHMEPDI
OKHCJTHTE/TBHO-BOCCTAHOBUTENBHBIX PeaKiuii (ropeHue, PEakiuy PasIoiKeHns, COSIMHEHNUS).

Mescnpeomemnusie céasu

PeaM3aiis MEKIPEIMETHBIX CBA3EH NPH M3yYEHHH XHMHMM B 8 KJacce OCYLISCTBIACTCS
yepes MCMONb30BAHME KaK OOLMX ECTECTBEHHO-HAYUHBIX TOHATHH, TaKk W TIOHATHI,
SBJISIOLIMXCS CHCTEMHBIMH Uil OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAY YHOI0 LIMKJIA.

O6iMe eCTeCTBEHHO-HAYUYHbIE TMOHATHSA HAayuHbli (axkT, rumnoresa, TEOPHA, 3aKOH,
aHanM3,  CWHTE3,  KiacCH(UKalms,  MEPHOAMYHOCTh,  HAOMIOIEHHE,  IKCIICPUMCHT,
MO/IEJIMPOBaHKE, U3MEPEHHE, MOJIE]Ib, ABJICHHE.

dusnka; Martepus, aToM, OJIEKTPOH, INPOTOH, HEWTPOH, HWOH, HYKJM, H30TOIBI,
PaMOAKTHBHOCT, MOJIEKYJIA, JEKTPHUECCKHH 3apsji, BELIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (U3MYECKUe BEIMYHHBI, €IMHHMIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3B€3/161, ConHue.

Buonorus: orocuutes, apixanue, buochepa.

l'eorpadms: arMmocepa, ruapocepa, MHHEpAJIBLI, TOPHBIE TOPOABI,  TMOJNE3HbIC
MCKOIAeMbI€, TOTUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XHMHYECKAs PeaKius

[lepuonmueckuii 3akoH. Ilepuopmdeckas cucteMa Xumuueckux osnementos JI. M.
Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MCHEHHH CBOWCTB XHUMHYECKHMX
3JIEMEHTOB TEPBbIX TPEX MEPHOAOB, KaHs, Kajiblksi M WX COCAMHCHHI B COOTBETCTBHHM C
MONOKEHUEM 3JIEMEHTOB B [leproinyeckoii cucTeMe U CTPOCHHEM MX aTOMOB.

CrpoeHHe BEUIECTBA: BHIBI XHMHYECKOH CBA3H. THIbl KPUCTANIMYECKUX PELICTOK,
3aBMCHMOCTb CBOMCTB BELIECTBA OT TWNA KPUCTAJUIMYECKOH PEMIETKM M BHAA XUMHYECKOH
CBSI3H.

Knaccudukanps M HOMEHKJIATYpa HEOPraHMYECKHX BELIECTB. XWUMHYECKHE CBOCTBA
BEILECTB, OTHOCSAIIMXCSA K PA3JMYHBIM KJaccaM HEOPraHWYeCKMX COCAMHEHMH, reHeTHYecKas
CBsI3b HCOPraHHUIECKHX BCLICCTB.

Knaccudukaims XMMUYECKHX PEaKLMii 10 pasiu4HbIM MPU3HaKaM (10 4MCiy H COCTaBy
YYACTBYIOIMX B PEAKIMM BELIECTB, MO TerIoBoMy 3{dexty, 1m0 H3MEHEHHIO CTerneHeH
OKMCJICHHs] XHMHMYECKUX SJIEMEHTOB, M0 00paTUMOCTH, MO Y4YacTHIO KaTaiu3atopa). JK30- W
IHAOTEPMHUYECKUE PEAKIHH, TEPMOXHMHYECKHE YPABHEHHS.

TToHsiTHe 0 cKOpocTH XuMH4eckoil peaxuwu. [lonstHe 06 oOpaTHMBIX M HEOOPATHMbIX
XAMHYECKUX peakimax. IIOHATHE O TOMOTEHHBIX M reTeporeHHsiX peakuusx. [lonsrtue o
Katanuie. IIOHATHE O XHUMMUYECKOM paBHOBecMH. DakTOphl, BIMAIOIIME HAa CKOPOCTh
XHMHYECKOH  PEakuMM M TOJIOKEHHE  XHMHYECKOro  paBHOBeCHs. OKHCITHTEIBHO-
BOCCTAHOBHTENbHbIE ~PEAKIMM, OJJIEKTPOHHBIA OalaHC —OKMCIMTEBHO-BOCCTAHOBHTENIBHOM



peakipn. CocTaBjieHHME  YPaBHEHHH  OKMCJIMTEIBHO-BOCCTAHOBHTENbHBIX — Peakuui
HCII0JIb30BAHUEM METOA JICKTPOHHOTO Oananca.

Teopust HNEKTPOIUTHYECKOH JUCCOLMALIAN. DIEKTPOIUTBI H HEMNEKTPONUTHL. KaTHoHbI,
AHUOHBI. MeXaHW3M JHCCOLMALIAKM BEIECTB C Pa3lM4YHBIMH BHIAMH XHMHYECKOH CBA3H.
Crenens auccounanny. CHIbHBIC U ¢1abble 37IEKTPOJIHTEL.

Peakiuu HOHHOro oOMeHa. YCIIOBHS MMPOTEKAHHsI PEaKLUi MOHHOro OOMEHa, MOJHbIE U
COKPALIEHHBIC HOHHBIC YPaBHEHMs peakimii. CBOHCTBA KMCIOT, OCHOBAHHiA M Coneii B cBeTe
npejicTaBlieHnuii 00 2MeKTpoIMTHYECKOM auccoumanuy. KadyecTBEHHbIE pEakuMyd Ha HOHBI.
[TonsiTHE 0 TMApONM3E CONEH.

Xumuueckuit 3xcnepumennt:

03HAKOMJICHHE C MOJEJISIMH KPHCTAJUIMYECKUX PEIETOK HEOPraHWYECKMX BEIIECTB —
MEeTAJIOB W HemeTauioB (rpadura W anmasa), CIOXKHBIX BELIECTB (XJOpHAA HATpHs),
WCCIIE/IOBAHUE 3aBHCUMOCTH CKOPOCTH XHMWYECKOH peakiMd OT BO3ACHCTBHSA Pa3IMYHbIX
(paKTOpOB, MCCIIENOBAHKHE NEKTPOINPOBOJHOCTH PACcTBOPOB BEILIECTB, MPOLECCa JMCCOLUALHH
KHCJIOT, 1ieodeil ¥ cojeil (BO3MOXKHO MCIIOJb30BAHHE BHIEO MATEpHAJIOB), IPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOIMX MPU3HAKH MPOTEKaHWsi peakuuii HoHHoro obmena (obpasosanue
ocajKka, BbIZEJIEHHE Tra3a, oOpa3oBaHWE BOIbI), ONBITOB, MIUTIOCTPUPYIOUIMX MPUMEPEI
OKHCIIHTEJILHO-BOCCTAHOBUTENbHBIX peakiii (ropeHHe, Peakiuy PasjioKEeHHs, COCIMHEHHS),
pacro3HaBaHKE HEOPraHWYECKMX BEIIECTB C MOMOIILIO KA4YECTBEHHBIX PEAKLMil Ha HOHBI,
pelieHre IKCTIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTajibl 1 MX COeIHHEHHS!

O6mas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOECHHMs AaTOMOB, XapaKTepHbIE
crenend okucienus. CtpoeHne W (PU3MYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJIOTCHOB.
XHMMHYECKHE CBOWCTBA Ha MpUMEpe XJiopa (B3aMMOACHCTBME C METaUlaMH, HEMETallaMH,
wenouamu).  Xnoposogopon. ConsiHas KUC/IOTa, XMMHYECKHE CBOWMCTBA, MOJy4eHHE,
npumeHenne. JleiicTBiEe XI0pa U XJIOPOBOIOPO/ia HA OPraHu3M YejioBeka. BakHekinue XJIopubl
¥ UX HAXOJXK/ICHUE B TIPHPOJIE.

O6was xapakrepuctuka 31emMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHMS aTOMOB,
XapakTepHble creneHd okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA NMPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOINHBIE MOAM(PHKAIIMKM KUCIOPOAA M Cepbl. XHMHYECKHE CBOHCTBA
cepbl. CepoBOmOpOA, CTPOSHHE, (PM3MYECKHE M XUMHYECKHE CBOMCTBA. OKCHMIBI Cephl Kak
MPEACTABUTENN KHCIOTHBIX OKCHIoB. CepHasi KMCIOTa, (M3MYECKHE M XMMMYECKHE CBOHCTBA
(oOmme kak mnpeacTaBMTENsS Kiacca KUCIOT W crienuduueckue). XUMHYECKHE PEaKiWH,
JieKAIME B OCHOBE MPOMBILLIEHHOrO crnocoba mnony4deHus cepHOM kucnotel. [Tpumenenue
cepHOii KucaoThl, COJlM CEpHOI KHUCITOTHI, KAYECTBEHHAs peakius Ha cyb(par-uoH. Haxoxnenue
ceppl M €€ coeaMHEeHHH B npHpoae. XHMMHUYECKOE 3arps3HEHHE OKpYXKaloWieH Cpebl
COENIMHEHUAMM Cepbl (KUCIIOTHBIE IOMIH, 3arpsA3HEHHE BO3/yXa M BOMOEMOB), CrOCOObI €ro
NPeAOTBPALLICHHUSA.

O6mas xapakrepuctuka sneMeHToB VA-rpyrmbl. OCOOEHHOCTH CTPOEHHsi aTOMOB,
XapaKTEpPHBIE CTEMEHM OKHMCJEHMS. A30T, pPACIpOCTpPAHEHHE B TpUpoje, (U3MYECKHEe H
XMMHYECKHE CBOicTBa. Kpyrosopor a3ora B npupozie. AMMHAK, €ro (M3NUECKUE U XHMHYECKHE
cBOMCTBA, nojiyyeHue u npumenenne. Conu aMMOHHS, UX (PU3HYECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHeHre. KauecTBeHHasi peakijs HA MOHBI aMMOHHMS. A30THas KucjoTa, €€ IOJyuYeHHe,
(u3puecKke M XMMHYECKHWE CBOMCTBa (00ImME Kak MpPEACTABUTENS Kjacca KHCIOT |
cneunduueckue). Mcrons30BaHHEe HUTPATOB M COJIEH aMMOHHS B Ka4yeCTBE MHHEPAIbHbIX
yo0peHuii. XMMHUUYECKOe 3arps3HeHHe OKPYKAKOIIEH cpe/ibl COETMHEHUAMH a30Ta (KHCIOTHBIE



9

JOK/IM, 3arpA3HEHHe BO3NyXa, MouBbl ¥ BOA0EMOB). Pocdop, awioTponHsie MoaUpuKauuu
docopa, usuyeckue u xumuueckue coiictsa. Oxeua pocdopa (V) u pocopHas kuciora,
dusnueckue M XMMHMUECKHE CBOHCTBa, mojiyuenue. Kcnonmb3oBanue Qocdatos B KauecTse
MUHEPAJILHBIX Y100 pEeHHI.

Obmas xapakrepuctuka 31eMeHToB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTEPHbIE CTENEHH OKUCIIEHUS. YTIEpOJl, aJUIOTPONHBIE MOIM(HUKALMK, PACTIPOCTPAHCHHE B
npupoje, pusnueckue U XuMH4Yeckue ceoiictsa. Ancopbuus. KpyroBopoT yriepozaa B npupose.
Oxcuapl yriepoaa, ux (pu3Myeckne U XMMHYECKHE CBOMCTBA, ICHCTBHE HA JKMBBIC OPraHM3MBI,
MOJTyuYeHHE ¥ NPUMEHEHHE, DKOJNOrHYeCcKHe Npobiemsl, CBA3aHHbIE ¢ OkcuaoM yrnepoaa (IV),
runoTesa riobajibHOro MOTEMIEHHs KiuMara, napHukoBbiid dGdekr. Yronbuas kuciora u eé
conM, MX (M3MYECKME W XMMHYECKHE CBOWCTBA, MONYYEHWE M NpUMeHeHue. KauecTBeHHas
peakuus Ha KkapOowar-momsl.  Hcrnonb3oBanue — kapbonartoB B ObITy,  MEIHMUMHE,
MPOMBILIJICHHOCTH U CEIbCKOM X03HCTBE.

I[TepBoHayaibHbIe MOHATHSA 00 OpraHMYECKUX BEIIECTBAX KAK O COCAMHCHHSX Yriepoja
(MeTaH, 5TaH, OTWJIEH, AUETWIIEH, 3TAaHOJN, TIJIMLEPUH, YKCyCHas Kuciora). [lpuponmbie
MCTOYHMKH YTJIEBONOPOJOB (Yrojib, NMPUPONHBIA ra3, HedTh), MPOAYKThl HMX mnepepaboTku
(6en3un), ux ponb B ObITY M NPOMbIIUIEHHOCTH. [ToHATHE 0 OMONIOrMYECKH BAKHBIX BEIIECTBAX!
Kupax, Oenkax, yrieBogax — M WX POJM B JKM3HM uesoBeka. MarepuanbHOe €IMHCTBO
OpPraHuYeCKUX ¥ HEOPraHUUECKUX COEIMHEHHH.

Kpemuuii, ero ¢u3nueckue M XUMHUYECKHE CBOWCTBA, MOJNy4YE€HHE M TPUMECHEHHE.
Coenuuenns kpemuus B npupone. O6mme npeacrasneHus o6 oxcune kpemuus (IV) u
KpeMHHEBOI kucnote. CHUIIMKaThl, MX HCTIOJIb30BaHHE B ObITY, B IPOMBILLICHHOCTH. Baneiiume
CTPOMTENIBHBIE MATEPHAJIBl. KEPAMHKa, CTEKJIO, IEMEHT, OeToH, sxenezoberon. I[lpobnemsi
6€30MacHOro MCIOJb30BAHKSA CTPOMTENIBHBIX MATEPUAIIOB B MIOBCEHEBHOM JKM3HH.

Xumuueckui Ixcnepumenm:

u3y4yeHue o0pa3lioB HEOPraHUYECKUX BELIECTB, CBOMCTB COJISIHOM KHCJIOTHI, TIPOBEICHUE
Ka4eCTBEHHBIX PEaKi|ii Ha XJIOPHI-HOHBI M HAOJIONEHHE MPU3HAKOB WX MPOTEKAHUSA, OMBITHI,
oTpaxkaiolmye (PU3MYECKHE M XMMHYECKHE CBOHCTBA raJlIor€HOB M X COEIMHEHHi (BO3MOXHO
MCTIONIb30BAHME BHICOMATEPHAIIOB), O3HAKOMJICHHE C 00paslamMu XJIOPHAOB (rajoreHuz0B),
o3HaKoMieHHe ¢ oOpasuamd cepbl M €€ COCIMHEHMAMM (BO3MOXKHO HCIIOJIb30BAHME
BUJICOMATEpHANoB), HabmoneHne mpouecca oOyriauMBaHMsi —caxapa T1OJ  JCHCTBUEM
KOHLEHTPHUPOBAHHOM CEPHOM KHCIIOTHI, H3yYCHHE XUMHYECKUX CBOWCTB pa30aBJieHHOH CepHOM
KMCJIOThI, TIPOBE/ICHHE KAYECTBEHHOM peakuuy Ha cynb(aT-HoH M HabirojeHue npusHaka eé
NPOTEKaHUs, O3HAKOMJIEHHE C (pU3MUecKuMU CBOMCTBaMH a30Ta, (Bocdopa U MX COCAMHEHHI
(BO3MOYKHO MCTIOJIb30BAHHE BHAEOMATEPHANIOB), 00pasiaMy a30THBIX U PochopHbIX ya00peHHuii,
nosiydcHue, coOupaHue, pacrlio3HaBaHHWE M HM3YYCHHE CBOWCTB amMMHaka, [pPOBEACHHE
Ka4YeCTBEHHBIX peakKiWii Ha WOH aMMOHMs W (ochaT-MOH M HW3YyHYCHHE TPU3HAKOB HX
NPOTEKAHMUS, B3aUMOJCHCTBME KOHLEHTPUPOBAHHOM A30THOH KMCJIOTBI C MENbIO (BO3MOXKHO
HCIOJB30BAHHE BUACOMATEPHAIIOB), M3yYeHHE MOZENCH KPUCTAUIMYECKHX PELIETOK anMasa,
rpajuta, (QysiepeHa, O03HAKOMJIEHHE C MPOLIECCOM aACcOpOLMM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHBOTa3a, MoJyYeHne, cCOOMpaHue, pacrio3HaBaHue
¥ M3yuEHME CBOICTB YIJIEKMCIOrO rasa, MPOBEACHHE Ka4eCTBEHHBIX peaknui Ha kapboHaT u
CHJIMKAT-MOHBI M M3YYEHHWE MPHU3HAKOB MX TPOTEKaHMs, O3HAKOMJICHME C TPOJAYKLIMCH
CHJIMKATHOM TMPOMBIIIEHHOCTH, PELleHHe HKCIIEPUMEHTANbHBIX 3a/iay 110 TeMe «BaxHeiime
HEMETAJUIbI M UX COCIMHEHUSAN.

MeTa/uibl H X COeJHHEHHS
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OO6uasi XapakTepUCTHKa XHMHYECKMX 3JIEMEHTOB — METaJUlOB HAa OCHOBAaHMHM HX
nonoxkenns B [epromuueckoil cucteme xumuueckux nementos [ M. Menzeneesa n ctpoeHus
aromoB. CrpoeHue MertawioB. Mertamnuueckas CBA3b W METAUIMYECKAs KPHCTAJUIMYECKas
peéTKa. DEKTPOXMMHUYECKHI Psiil HanpsokeHui MeranioB. DU3MUECKME M XUMHYECKHE
csoiictBa MetasuioB. O0ume cnocoObl noayueHus Metauios. [IoHATHE O KOPPO3WH METAJLIOB,
OCHOBHbIE CrIOCOOBI 3alIMTHI MX 0T KOppo3un. Criiasbl (CTallb, 4yTyH, AOPATIOMUHINA, OPOH3a) 1
MX NPUMEHEHHE B ObITY M MPOMBIILIJIEHHOCTH.

[1{enounble MeTaUIBI: MONOXKEHHE B [TepHOANYECKOi CHCTEME XUMHYECKHX 2JIeMeHTOoB [1.
U. Menpeneesa, CTpOGHHE MX ATOMOB, HAXO)IeHWE B npupoze. Pu3HYecKHe H XUMHUYECKHE
cBoiicTBa (Ha mpuMepe HATPUs 1 Kayius). OKCHABI H THAPOKCHBI HATPHS U Kaus. [TpuMenenne
IIEJIOYHBIX METAJIJIOB M UX COEJIMHEHMH.

[1lesiounHO3eMENbHBIE METAUIbl MarHuii W Kanbuuii: nonoxenue B [lepruoauueckoit
cucteme xumuueckux viementoB J|. U. MenzaeneeBa, CTPOEHHME WX AaTOMOB, HaXOXKACHHUE B
npupone. Pu3HyecKkHe W XUMHYECKHE CBOMCTBA MarHus W KajbLys. BaxkHeume coeHeHus
KabLus (OKCH/L, THAPOKCHL, cor). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AMOMUHMI: nonokeHue B [lepuoamMueckoii cucteMe Xumuueckux ssnementos J[. WM.
MeHieneesa, CTPOEHHE aTOMa, HAXOK/ICHHE B TpHposie. PU3HYECKHE W XMMUYECKHE CBOMCTBA
amoMHuHUSA. AM(POTEPHBIE CBOHCTBA OKCHIA ¥ MTMAPOKCH/IA AIFOMHUHHSL.

Kenezo: mnonoxenne B Ilepuonuueckoit cuctemMe XUMHYeCKMX osnementos /JI. WM.
MenjieneeBa, CTPOEHHE aTOMa, HAXMKAEHHE B Tpupoe. PU3KHYECKHEe ¥ XMMUYECKHE CBOHCTBA
xenesza. Oxcuapl, ruapokcuasl u comu skenesa (1) m sxenesa (III), ux cocras, cBoicTBa |
NOJy YEHHE.,

Xumuueckuii IkKcnepumenmnt:

03HAKOMJIEHME ¢ 00pasuaMM METauIoB M CIUIaBOB, MX (PU3MYECKMMH CBOMCTBAMH,
M3yueHHE Pe3yJbTATOB KOPPO3HH META/IOB (BO3MOXHO MCIIONB30BAHUE BH/IEOMATEPHAIIOB),
0co0eHHOCTEl B3aMMOCHCTBHS OKCH/IA KAJIBLIMSA ¥ HATPHS C BOJOH (BO3MOXKHO HCIIOJIL30BAHHE
BHICOMATEPHAJIOB), MCCIIC/IOBAHAE CBOKMCTB JKECTKOM BOIbI, MpOLECCA TOPEHMA JKenesa B
kuciopose  (BO3MOKHO — MCIOJB30BAaHME — BHMIEOMATEPHMAJIOB), TPU3HAKOB  NPOTEKAHUSA
KAYECTBEHHBIX PEAKLMIi HA MOHBI MAarHMs, Kalblus, aIOMHHMS, LMHKA, jxenesa (I1) u xenesa
(II1), meam (IT), HabmoaeHHe W ONMMCAHKUE MPOLIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMMW HATPH,
KA ¥ Kalblus (BO3MOYKHO HCIONb30BAHME BHIECOMATEPHANIOB), HCCIEIOBAHUE aM(POTEPHBIX
CBOMCTB I'MAPOKCH/IA ATIOMHHHS ¥ TMPOKCHIA LIMHKA, PEIICHHE IKCIICPUMEHTAJIBHBIX 3a1a4 110
Teme «BaxkHelumue MeTauibl U UX COCIMHEHHSAY.

XuMHusI H OKPYKAKOLIAs cpeaa

BeuecTsa ¥ MaTepHalibl B MIOBCEIHEBHOM JKH3HU uelioBeka. besonacHoe ucnonb3oBaHne
BELIECTB M XMMHYCCKHX pecakuuii B Obity. [lepBas momMoup MNpH XHMHUYECKHX OXCOrax H
OTpaBJICHUSAX.

XuMHYeCcKoe 3arpsa3HeHne OKpyKatoweii cpenbl (TpeesibHas A0y CTUMas KOHLCHTpaLus
Bewects, nanee — [1J1K). Poab XMMHK B pELIEHHH YKOJIIOTHYECKHX TTPobIIem.

Xumuueckuii IKcnepumenm:

u3ydeHue 06pastoB MaTEPHAIIOB (CTEKIIO, CIIABbI METAILIOB, MOJUMEPHBIE MATEPHAIIbI ).

Mexcnpeomemmuoie céasu

Peanusanus MEKIPEAMETHBIX CBS3€H MMPH U3YYCHHH XHMHH B 9 KIacce OCYLIECTBISACTCS
yepe3 MCNoJb30BAHHE KAk OOLIMX €CTECTBEHHO-HAYYHBIX TOHATHI, Tak ¥ TOHSTHH,
SBISIOLIAXCS CUCTEMHBIMM JUISl OTAEJIbHBIX TMPEIMETOB €CTECTBEHHO-HAy4yHOro 1mkia.Ooume
€CTECTBEHHO-HAYUHbIE TIOHATHSA: HayuHbld (akr, rumoresa, 3aKOH, TCOPHsA, aHANIU3, CHHTES,
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KnaccH(UKaIKs, NEePHOJUIHOCTh, HAOIIONIEHHE, IKCIIEPHMMEHT, MOJCIMPOBAHHE, M3MEPEHHUE,
MOJIEJIb, SABJICHHE, MAPHUKOBBIN I(P(EKT, TEXHOJIOT ks, MATCPHAIBL.

dusuka: Matepusi, aToOM, OJEKTPOH, INPOTOH, HEHTPOH, HOH, HYKIMJ, H30TOIBL,
PaMOAKTHBHOCTb, MOJIEKYJa, OJEKTPHYECKH# 3apsii, TNPOBOJHHMKHM, TOJYNPOBOAHHMKH,
JMAIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TeIO, 00BEM, arperatHoe COCTOSIHME BELIECTBA, ras,
pacTBOp, PacTBOPMMOCTb, KPHCTaUIMYECKas pemeETKa, CIUIaBbl, (DH3MYECKHE BEIUUMHBI,
IMHMLIBI M3MEPEHHS, KOCMHUYECKOE [IPOCTPAHCTBO, MIIaHEThI, 38E3/1b1, ColHILE.

Buonorusi: (oTocHHTE3, Jbixanue, Guocepa, HKOCHCTEMA, MUHEpaibHbIC YA0DpeHHus,
MHMKPOJIEMEHTbI, MAKPOIJIEMEHTBI, MUTATE/IbHBIC BELIECTBA.

Teorpadusa: artmocdepa, ruapocdepa, MHHEpabl, TOPHBIC TIOPOJbI, TOJIE3HBIC
MCKOMAaeMbl€, TOTUTHBO, BOJHBIE PECYPCBI.
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IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITIPOT'PAMMBI 110 XHMHHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHHA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHHS TPOrPaMMBI OCHOBHOrO 00wiero obpasoBaHus
JOCTUTAIOTCS B X0/€ 00y4YeHHsi XMMHH B €JMHCTBE YueOHON M BOCIIMTATE/IbHOM JICATEILHOCTH B
COOTBETCTBMM C  TPAJAMIMOHHBIMH  POCCMHCKUMH  COLMOKYJIbTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMH LIEHHOCTAMHM, MPUHATLIMH B 00IIECTBE MpaBUiaMi U HOPMaMM TOBEICHHUA U
CrI0COBCTBYIOT IPOLIECCAM CAMOTIO3HAHMS], CAMOPA3BUTHS U COLMATHM3ALIMHI 00y YaroLIUXCs.

JIMUHOCTHBIE pPE3YJILTATHI OTPAXKAIOT TOTOBHOCTh 00YYAKOUMXCS PYKOBOACTBOBATHCS
CHCTEMO# TMO3MTHBHBIX LIEHHOCTHBIX OPWEHTALMH M paclUMPEHHE OMbITa ACATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpHoTHYECKOr0 BOCIHTAHHS!

LEHHOCTHOrO OTHOLIEHHMS K OTEYECTBEHHOMY KYJITYPHOMY, HCTOPHYECKOMY H Hay4YHOMY
HACJIC/IMIO, TOHMMAHMS 3HAYCHHS XMMHYECKOW HAyKH B JKM3HM COBPEMEHHOro 00uiecTBa,
CnocoGHOCTH BJIAJIETh JOCTOBEPHOH MH(OpPMALMEH O MEPENOBbIX AOCTHIKCHUAX U OTKPBITHAX
MHPOBO} M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMsAX 00 ycTpoiicTe
Mupa 1 o01ecTsa;

2)rpakaancKoro BOCIUTAHMS:

MPE/ICTABJICHUsT O COLMAJIBHBIX HOPMax M NpaBWIaX MEXIMYHOCTHBIX OTHOLICHWH B
KOJIJIEKTUBE, KOMMYHMKATHBHOH KOMITIETEHTHOCTH B 00LIECTBEHHO MOJIC3HOM,
yueOHOMCCIIC0BATENILCKON, TBOPYECKOH M APYrHMX BHAAX JEATENILHOCTH, TOTOBHOCTH K
Pa3HO06pPAa3HON COBMECTHOM JEATEILHOCTH NPH BINIOJHEHUM YUeOHBIX, M03HABATE/ILHBIX 32124,
BBIMOJIHEHMM XWMHYECKHX OKCIEPUMMEHTOB, CO3JaHMM YYEOHBIX TMPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHMMAHHIO U B3aMMOIIOMOILM B IPOLECCe ITOH Y4eOHOH NeATeIbBHOCTH, NOTOBHOCTH
OLICHMBATL CBOE TMOBEJEHHME M TOCTYNKH CBOMX TOBApHIIEH C MMO3MIMH HPAaBCTBEHHBIX H
MPaBOBBIX HOPM C Y4ETOM OCO3HAHMS TIOC/IEACTBHM MOCTYKOB;,

J)UeHHOCTH HAYYHOI0 NO3HAHHS:

MHPOBO33PEHYECKHE  TPEJCTABICHUS O  BEUIECTBE M XHMHYECKOM  PeaKiuH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3sBMTHS HAYKH M COCTABJAIOLIME OCHOBY A
MOHMMAHMSl CYIIHOCTM HAYYHOM KapTMHBI MHpa, TPEACTaBlICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTAX PasBUTHS TPUPOJbI, B3aMMOCBA3AX 4EJIOBEKA C MPUPOAHON CPElOH, O ponu
XHMHH B MTO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAMNpABJIEHHbIE HA TOJYYEHHE HOBBIX 3HAHHHM 10 XHMHH,
HeoOxonumbie Ul OObBACHEHHMs HaOMIOMAeMbIX TPOLIECCOB W SBJCHHMI, MO3HABATE/ILHOM,
MHPOPMALIMOHHON ¥ YMTATENbCKON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOATENLHOH paboTh
C yueOHBIMH TEKCTAMM, CIIPABOYHOH JMTEPaTypOid, JMOCTYINHBIMH TEXHHYECKUMH CPEICTBAMM
WH(OPMALIMOHHBIX TEXHOJIOTHHA,

MHTEpEC K OOYYEHHIO W IO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTDH K
caM000pa30BaHIo, MPOEKTHON M HMCCIIEA0BATENCKOM AEATEILHOCTH, K OCO3HAaHHOMY BBIOODY
HATIPABJICHHOCTH U YPOBHS 00y4Y€HHUs B JAJIbHEHAIIIEM,

4)popmupoBaHHS KYJIbTYPbI 310POBbS:

OCO3HaHHME IIEHHOCTH JKHW3HW, OTBETCTBEHHOIO OTHOIIEHMSI K CBOEMY 3I0POBBIO,
YCTAHOBKM Ha 3/0pOBbIM 00pa3 JKM3HM, OCO3HAHHME NOCIECACTBHH W HENPUATHE BPEIHBIX
NpuBbIYEK (yrmoTpebieHus: aiKorojis, HAPKOTUKOB, KypeHHs), HeoOXomauMocTH cobioneHus
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npaBus O€30MacHOCTH TPH OOpaleHWH ¢ XWMHYECKHMH BEIECTBAMH B OBITY W peajibHOH
JKH3HH,

S)TpyaoBoro BocnuTaAHUS:

MHTEPEC K MPaKTHYECKOMY M3Yy4eHHI0 npodeccuii u Tpy/ia pasiiMyHoro poja, yBaKeHHe K
TPyAy W pe3yibTaTaM TPYIOBOM JEATENBHOCTH, B TOM HYHCJIE Ha OCHOBE TNPHMEHEHHS
MPEAMETHBIX 3HAHWI [0 XHMHH, OCO3HAHHBIH BBIOOD MHMBHJIYAJIbHOH TPAEKTOPHH
MPOJIO/DKEHHs 00pa3oBaHus C YYETOM JIMYHOCTHBIX MHTEPECOB H CHOCOOHOCTH K XHMHH,
00LIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCmemHoi npodecCHOHaNbHOM AesTeNbHOCTH
pasBUTHS HEOOXOMMMBIX YMEHHH, FOTOBHOCTh a/IalITHPOBATLCS B NPOPECCHOHANIBLHOI cpeie;

6)3K0/I0rHYECKOro BOCIIHTAHMS:

5KOJOMMYECKH 1IE1eC000pa3HOe OTHOLIEHHE K MPUPOJE KAaK MCTOYHHMKY JKM3HM Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHMSA, NOHUMAHKWE LIEHHOCTH 370poBoro M OeszomnacHoro obpasa >Ku3HH,
OTBETCTBEHHOE OTHOIIEHWE K COOCTBEHHOMY (HM3MYECKOMY M TNCHXHYECKOMY 30POBBIO,
0CO3HAHHE LIEHHOCTH COOMOIEH!Us NpaBu/i E30MacHOro MOBEICHUS MPU PaboTe ¢ BELIECTBAMM,
a TAKKE B CUTYALMSX, YTPOXKAIOIIMX 30POBbIO H JKHU3HHU JIIOIEH,

CrIOCOOHOCTH NMPUMEHSTh 3HAHMs, MOJYYACMble NPH HM3YYCHHUM XMMMH, JUIS PELICHHS
3a/1a4, CBA3AHHBIX C OKPYIKAIOLIEH MPHUPOAHO# CPe/loi, IS MOBBILICHUS YPOBHS KOOI HYECKOM
KYJIBTYPbI, OCO3HAHUS T7100aIbHOI0 XapakTepa IKOJIOrMYECKUX NpobiieM M myTel MX pelieHus
MOCPEJCTBOM METOHOB XHMHHU, JKOJIOrHYECKOTO MBIIUIEHHUs, YMEHHS PYKOBOICTBOBATLCH UM B
MO3HABATEIbHOH, KOMMYHUKATUBHON U COLMAJILHOM MPaKTHKE.

METAIIPEJAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanpeiMETHBIX Pe3yJbTATOB BBIAEIAIOT 3HAUYMMbIE JUIS (POPMHPOBaHHS
MHPOBO33pEHHs OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPHHLMM, runoTesa, (akT, cucrema,
MPOLIECC, HKCIEPUMEHT M JIPYrOe.), KOTOPbIC MCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHbIX
MpeaMETax | MO3BOJISAIOT HA OCHOBE 3HAHHI U3 ITHX IPEAMETOB (POPMUPOBATHL NPEICTABICHHE O
LIEJIOCTHOM HAy4YHOM KapTWHE MHpa, W YHUBEpCAIbHbIC Y4eOHbIe NEeHCTBUA (MO3HABATE/IbHBIE,
KOMMYHHKATHBHBIE, PEryJISTHBHBIC), KOTOpbie obOecneuymBaloT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY TUIAHHPOBAHUIO M OCYLIECTBJICHHIO Y4EOHO# IEATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC YYeOHbIE IeHCTBHSA

ba3zoBble JJorn4ecKue aeicTeus:

YMEHHSI HMCIOJIb30BaTh TMPUEMBI JIOTHYECKOr0 MBIIUIEHHS TPH OCBOEHHH 3HAHWM:
PaCKpbIBATh CMBICH XWMHYECKHX MOHATHH (BBIAENATH HMX XapakTepHbIE IMPH3HAKH,
YCTAHABJIMBATH B3aUMOCBA3b C JPYTHMH IOHATHSIMHM), HCTIOJB30BATh MOHATHA /U1l 00BACHEHHA
OTAENbHBIX (DAKTOB M SBJICHWH, BBHIOMpPATH OCHOBAHMA M KPUTEPHM JUISl KJIACCH(HKALMKU
XHMHYECKHX BELIECTB M XHMHYECKHX PeaKluii, ycTaHaBIMBATh NPUUMHHO-CIEACTBEHHBIE CBA3H
MeKay 00beKTaMH U3y 4eHHs!, CTPOUTH JIOTHUYECKHE PAacCyKACHUs (MHYKTHBHBIC, 1€y KTHBHBIE,
110 aHAJIOTWH ), IeJIaTh BBIBOJBI U 3AKITIOUEHHUS,

YMEHHE TIPUMEHSATh B TMPOLECCE MO3HAHHS MOHATUS (MPEIMETHBIE W METANPEIMETHBIE),
CMMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCMONb3yeMble B XHMHH, IPe00Opa30BbLIBATH IIHPOKO
NPUMEHSEMBIE B XHMUM MOJIEIIbHBIE MPEACTABICHHSI — XHMHYECKHH 3HAK (CHMBOJI JJIEMEHTA),
XuMHYeckass (opMysa M ypaBHEHHE XHMWYECKOW peakuuu — TpH peleHuH yuebHo-
MO3HABATEbHBIX 3aJady, C YY€TOM JTHX MOZENbHBIX [PEACTABJICHHNA BBHIABIATL U
XapaKkTepu30BaTh CyLIECTBEHHBIC MPHU3HAKH H3y4YaeMbIX 00OBEKTOB — XMMHMYECKHMX BEIIECTB H
XUMHYECKUX PEaKiuii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHYHHHO-CIIECTBEHHBIE CBA3H M
NPOTHBOPEYHs B M3Y4aEMbIX ITPOLIECCAX U SBJICHUSX.

bazoBbie Hcc1e10BaATEILCKHE 1eHCTBHS!
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YMEHHUE MCMOJIb30BATh NMOCTABJICHHbBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a
TAKOKE B KAYECTBE OCHOBbI Ui (DOPMHPOBAHMS THIOTE3bI IO MPOBEPKE NPABHJILHOCTH
BBICKA3bIBAEMBIX CYIKICHUH;

npuoOPETEeHHE OMbITA MO [JIAHUPOBAHUIO, OPraHU3alMd M IPOBEACHHIO YYEHHYECKHX
IKCTICPUMEHTOB, YMEHHE Ha0JII0IaTh 3a XOJ0M MPOLIecca, CAMOCTOATENILHO MPOrHO3HPOBATH €0
pesysbrar, (GopmyiaupoBats 00001IE€HMS M BLIBOALI MO PE3YJbTaTaM IPOBEAEHHOIO OMbITA,
HCCJIEIOBAHHKS, COCTABIIATH OTUET O MPoJeaHHOM paboTe.

PaGora ¢ undopmaumeii:

YMEHHE BbIOMpATh, AHATM3HPOBATH M HHTEPIPETUPOBATL HHPOPMALIMIO Pa3IMYHBIX BHIOB
1 (POPM NPEACTABJICHHS, MONIYYAEMYO H3 Pa3HbIX HCTOYHHKOB (HAy4YHO-TIONYJIspHAs JTHTEPaTypa
XMMHYECKOTO COJC[IKAHUs, CIpaBOYHbIe TMOCOOMA, pecypchl MHTepHETa), KpPHTHYECKH
OLICHUBATH NIPOTUBOPEUNBYIO H HEOCTOBEPHYIO HH(OPMALIHIO,

YMEHHE MPUMEHATH PAa3IMYHbIE METO/bI ¥ 3aIIPOChI PH MOUCKE ¥ 0TOOpe HHPOPMALIMHK U
COOTBETCTBYHOLLMX AAHHBIX, HEOOXOAMMBIX ISl BBIMOJHEHHUS YU€OHBIX M NMO3HABATENIBHBIX 3a/1a4
ONpeAeNnEHHOro0 THIa, NpHOOpeTeHHe ombiTa B 00IacCTH MCIMOJIB30BaHMS HMH(OPMALMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHIA, OBJIAZICHUE KYJIbTYpPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATENbLHO BbIOMpAaTh ONTUMANbHYIO (GOpMY NpPEACTaBICHHSA
WH(pOPMALIMK ¥ WIUTIOCTPUPOBATH PELIacMble 3a/la4M HEC/IOKHBIMM CXEMaMH, JHarpaMMamu,
apyrumu popMamu rpauKu U UX KOMOMHALIMAMU,

YMEHHE HCIOJIb30BaTh M AHAJIM3UPOBaTh B mpouecce yueOHOH M ucCIenoBaTelibCKoi
NEATENbHOCTH HH(OPMALIMIO O BIMSHUM MPOMBILIJIEHHOCTH, CEJILCKOT0 X035MCTBA W TPAHCIIOpTa
Ha COCTOSTHME OKPYJKaroIei NPUPOAHO# Ccpebl.

KoMmyHHKAaTHBHbBIE YHHBEpPCAJIbHbIE YueOHbIe JeHCTBHS

YMEHHS 3aJaBaTh BOMPOCHI (B XoAe Auanora W (WiIM) JMCKYCCHM) IO CYIIECTBY
obcyxnaeMoii Tembl, (POPMYJIMPOBaTH CBOM TPEANIOKEHUSI OTHOCHTENILHO BBINOJIHEHHS
MPEeUIOAKEHHON 3a/1auu;

YMEHHUs MPEACTABIIATH MOJyYECHHBIC PE3YJIbTAThl MO3HABATENILHOM JIEATENBHOCTH B Y CTHBIX
M TMCbMEHHBIX TEKCTaxX, JeNarh TMPEe3eHTALMI0 PEe3yJbTaTOB BbIMOIHEHUS XUMHYECKOTO
skcriepuMenTa (J1abopaTopHOro ornbiTa, jnabopaTopHOii paboThl MO MCCNEOBAHUIO CBOKHCTB
BELIECTB, y4eOHOro npoexTa),

yMeHHs y4eOHOro COTpyAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMH MO3HABATE/ILHON M
MCCIIENOBATEIBCKOM JIEATENILbHOCTH [PH pPelIeHHH BO3HUKAIOIMX MpobiemM Ha OCHOBE yuéra
o0LMX HMHTEPECOB M COrJAacOBAHMS MO3WLHNA (0OCY)KIeHHs, 0OMEH MHEHHSIMH, «MO3rOBbIE
LITYPMBI», KOOPAMHALIMS COBMECTHBIX JCHCTBHI, OMPE/ICICHHE KPUTEPHEB M0 OLIEHKE KayecTBa
BBITOJIHGHHOM paboThl ¥ ApyTHUE).

PeryasiTHBHBIC YHHBepcajibHble y4eOHble AelicTBus:

YMEHHE CaMOCTOSTEIBHO ONMPEENATh LENU ACSTENLHOCTH, IJIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaTh M TNpPH HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOKO JEATEIBHOCT, BBIOMpPATh
Haubonee sdgdexruBubie cnocobbl pemweHus y4eOHBIX W TMO3HABATENbHBIX  3ajady,
CaMOCTOSATENILHO COCTABJIATh MM KOPPEKTHPOBATH NMPEAJIOKEHHBIH alropuT™M ACHCTBHIT TpU
BBIMOJIHEHWH 3a/IaHMii ¢ YY4ETOM TMOJIyYEeHHsT HOBBIX 3HaHWH 00 M3y4yaembIXx OOBEKTaX —
BELIECTBAX W PeaKuysaX, OLEHUBATh COOTBETCTBHE MOJIYYSHHOTO pe3yJsibTaTa 3asBJICHHON Lienu,
YMEHHE UCIOJIb30BATh U AHAJIM3UPOBATh KOHTEKCTBI, MPE/IIaraeMbie B YCJIOBUH 3a/laHUM.

HPEJMETHBIE PE3YJIbTATHI

B cocraBe npeaMETHBIX Pe3yJbTATOB [0 OCBOCHHUIO 00S3aTENBHOTO CONEpPIKaHMS,
YCTaHOBJIEHHOTO JaHHOM (enepansHoi  pabouei  mporpaMMoi, BBIZENSIOT: OCBOCHHBIE
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00yualONIMMKUCS HAYYHBIE 3HAHWA, YMEHHS M CrocoObl JEHCTBHMIA, cneumpuueckue s
npeaMETHOH o0nacTh «XuMHA», BHIBI JACATCIBHOCTH 10 TMOJYYCHHIO HOBOTO 3HaHHA, €ro
MHTEPNPETALMH, NPE0OPa30BAHKIO 1 IPUMEHEHHIO B PA3THIHBIX Y4EOHBIX M HOBBIX CHTYALIUsX.

K xouuy obyuenusi B 8 kiacce npeaMeTHbie pe3yibTaThl Ha 0a30BOM ypOBHE AOJDKHbI
oTpakaTh CPOPMHUPOBAHHOCTE Y 00YUAIOIIMXCS YMEHHIA:

PACKpBIBATh CMBIC/I OCHOBHBIX XMMHYECKUX MOHATHIL aTOM, MOJIEKYJIA, XMMHYCCKUH
3JEMEHT, HNPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOpOAHAA |
HEOJIHOPO/IHAsN), BAJEHTHOCTh, OTHOCHTENbHAs ATOMHAas M MOJICKYJIApHas Macca,
KOIMYECTBO BELIECTBA, MOJb, MOJIIDHAs Macca, MaccoBas [0/ XWMHYECKOro
IEMEHTa B COCHMHEHMH, MOJIAPHbIH 00BEM, OKCHI, KHCIO0TAa, OCHOBAHHE, COJlb,
3JIEKTPOOTPHLIATENLHOCTD, CTENEHb OKHCIICHHS, XMMUYECKas peakius, kiaccuduxaris
peakumii: peakiuy COSIMHEHHS, PEaKLMK PasioKEHNs, PEAKIUH 3aMELICHHS, PEaKIUH
oOMeHa, 7K30- M HI0TEPMHYECKHE PeaKiiy, TeruoBoi a3 dexT peakuuu, S1po atoma,
3JIEKTPOHHBIN CJI0H aToma, aToMHas OpOuTanb, paauyc aroMa, XMMHYECKas CBs3b,
TMOJIAPHAS W HENOJAPHAs KOBAJICHTHAs CBsA3b, WOHHAS CB3b, MOH, KaTHOH, aHHOH,
pacTBOp, MAcCOBAasi 11015l BelecTBa (MPOLIEHTHAsS KOHIIEHTpALKs) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKHX IOHATHI W NPUMEHATh 3TH
TMOHSATHS TIPU OTTMCAHMH BELIECTB U UX NPEBPALLICHHUIH;

MCIOJb30BATh XMMHUYECKYI0 CHMBOJIMKY JUISi cOCTaBiaeHMs (opmys BELIECTB H
YPaBHEHHI XUMUYECKHX PEaKLH;

ONpeJIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COC/MHEHHSX, CTENCHb
OKHCJIEHHs] JJIEMEHTOB B OWHAPHBIX COCIMHEHMAX, NPHUHAIUIEXHOCTh BEIUECTB K
onpenenéHHOMY KJaccy COeAWHEHWH 1o (opMysiam, BHI XMMHYECKOH CBSI3H
(xoBaJIeHTHAsl M HOHHAS) B HEOPraHUYECKHUX COCIMHEHMSX;

packpsiBaTh cMmbici Ilepuonnueckoro 3akona JI. M. Menzeneesa: 1eMOHCTPUPOBAThH
NOHUMAHWE NEPHOAMYECKOW 3aBUCHMOCTH CBOWCTB XMMHMYECKHMX JJIEMEHTOB OT HX
nosokenuss B IlepHOAMUYECKO CHCTEME, 3aKOHOB COXPAHEHHs MacChl BELIECTB,
MOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO Y4EHHMs, 3aK0Ha ABOrazipo;

ONKCHIBATh M Xapakrtepu3oBarth Tabnuunyio ¢opmy Ilepronuueckoii cucTemsbl
XHMHYECKUX JJIEMEHTOB: pa3jiMuaTh MOHATHS «rjiaBHas noarpynma (A-rpynna)» u
«nobounas noarpynna (b-rpynma)», mansie ¥ OonbIIME NEPHOJIbI, COOTHOCHThH
0003Ha4eHus, KOTopbie uMeroTcs B Tabmiue «llepuoauyeckas cucTeMa XHMHUYECKHUX
anemenros J|. M. Menaeneesay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOECHHS aTOMOB
XHMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsaja sjapa, oOmiee 4YMciao DIEKTPOHOB M
pacrpezeseHe uX 1o EKTPOHHBIM CJIOAM),

KJIACCH(UIIUPOBATE XMMUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XMMHUYECKHE
peakiuu (110 YKCIy W COCTaBy YYacTBYIOLIMX B PEAKIMHM BEIIECTB, IO TEIIOBOMY
spdexry);

XapakTepu30BaTh (ONMMCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, MOJATBEPXIas OMHCAHME TPUMEPAMH  MOJIEKYJISPHBIX  YpPaBHEHHI
COOTBETCTBYIOLIMX XUMHUYECKHX PEaKLH,

NPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCHMOCTH OT MX KauCCTBEHHOI'0 COCTaBa,
BO3MOXKHOCTH  TPOTEKaHHMS  XHUMHYECKMX  MNpPEBPAllEHMH B PasliM4HBIX
YCJIOBUSIX;BBIYUCIISITh OTHOCHTENIbHYO MOJIEKYJIAPHYIO W MOJISIDHYIO MAcChl BELUECTB,
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MACCOBYIO JIOJNI0 XHMHUYECKOT0 3JIEeMEHTa 1Mo (OpMyJie COCTHHEHHS, MACCOBYIO OO
BELUECTBA B PACTBOPE, NPOBOJUTH PACUETHI [0 YPABHEHHIO XUMHYECKOH PEAKLIMH,

MPUMEHSATh OCHOBHBIE OTEPALMM MBICIUTEILHON NEATCIBHOCTH — aHAJIW3 W CHHTES,
cpaBHeHue, 00001IeHHE, CHCTEMATH3ALNIO, KIACCH(UKALMIO, BbISABJICHHE TPUYUHHO-
CJIE/ICTBEHHBIX CBA3€H — IS M3YyY€HHsi CBOMCTB BELIECTB M XMMHYECKHX PEaKLHid,
€CTECTBEHHO-HAYYHBIE  METO/BI  MO3HAHMS  —  HaOmozeHue,  W3MEpEeHHe,
MOJIC/THPOBAHUE, IKCTIEPUMEHT (PEaibHbIH U MBICIICHHBIH );

ClenoBaTh MpAaBHIAM I0JIb30BAaHMS XWHMMYECKOH mocynoil u  jabopatopHbim
obopyoBanueM, a TaKke Npasuiam oOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLMAMH T10 BBITIOJHEHUIO J1TA00PATOPHBIX XUMHYECKUX OINBITOB MO I0JTyYEHHIO
¥ cobupaHMio ra3o00pa3HbIX BEHIECTB (BOMOPOJAA M KHCIOpPOJA), MPUIOTOBJICHHIO
PacTBOPOB C OMpE/IEIEHHONH MaccoBOit 1oMei pacTBOPEHHOrO BEIIECTBA, TIAHMPOBAThH
¥ TIPOBOJMTh XMMHMYECKHE IKCIIEPUMEHTBI 110 Pacro3HABaHUIO PACTBOPOB LIENOYEH M
KHCJIOT ¢ TIOMOLIBIO HHAMKATOPOB (JIakMyc, (heHonranern, METHIOPAK U IPYTHE).

K koHiy oOyueHusi B 9 Kjiacce npeAMETHBIE Pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHHIA:

PaCKpbIBATH CMBICII OCHOBHBIX XHMMYECKHX TMOHITHI: XMMHYECKMI JJIEMEHT, aToM,
MOJIEKYJIa, HOH, KATHOH, aHHOH, POCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
NEKTPOOTPHLIATEILHOCTh, CTEMEHb OKMC/IEHHs, XUMHYECKas peakius, XUMHYECKas
CBA3b, TEILIOBOM 3((eKT peakuuu, MOJb, MOJISIPHBIH 00BEM, PacTBOP, IEKTPOJIHUTSI,
HEIJIEKTPOJIUTBI, JIEKTPOJIMTHYECKAs JMCCOLMALINS, PEaKiUMM HMOHHOro obmeHa,
KaTaju3aTop, XMMHYECKOE paBHOBecHe, 00paTUMbIe M HEOOpaTHMbIC pEaKIMu,
OKHCJIMTE/IbHO-BOCCTAHOBUTENILHBIC ~ PEAKIMH,  OKHMCIHWTENb,  BOCCTAHOBMTE]Ib,
OKMCJIEHME M BOCCTAHOBJICHHE, AJUIOTPONus, aM(pOTEPHOCTh, XUMHYECKAs CBA3b
(KoBaJieHTHasi, WOHHAs, METAJUIMUYECKas), KPUCTAJUIMYECKas peIETKa, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XMMHYECKOW pEaKUMH, TNpPENEabHO I0MyCTHMAas
koHueHtpauus [1JIK Bewecrtsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMYECKHMX MMOHATHH M NPHMEHATH ITH
MOHSITHS TIPH OMUCAHUH BELIECTB U MX MPEBPALLEHHI;

UCTIONIb30BATh XHMMYECKYK) CHMBOJIMKY JUIsi COCTaBieHMs (popmysl BELIECTB M
ypaBHEHUH XUMHUYECKHX PeaKLHii,

ONMpejeNsiTh BAJEHTHOCTH W CTEMEHb OKHCIEHUS XUMHYECKHUX DJJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHONO COCTaBa, NPWHAUICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COeAMHEHHWH 1o Qopmynam, BHI XMMHYECKONH CBA3HM (KOBAaJCHTHAs, HOHHAas,
MeTaJlJIYeckas) B HEOPraHWYECKUX COCJIMHEHMSX, 3apsjl HMOHA 10 XHMMHYECKOMH
(opmylie, XapakTep cpelibl B BOJHBIX pacTBOpax HEOPraHH4YECKHX COCIMHEHMH, THII
KPHCTAJLTHYECKOM PELIETKH KOHKPETHOTO BEIIECTBA,

packpbiBaTh cMbich [lepuonuueckoro 3akona JI. M. Menneneesa u 1€MOHCTPHPOBATH
€ro MOHMMAHUE: OMKCHIBATH M Xapakrepu3oBath Tabmmunyio dopmy [leproauyeckoii
CHCTEMBI XHMMYECKHX 3JIEMEHTOB. pa3jinyarh TMOHATHA «riaBHas noarpynna (A-
rpynna)y u «nobounas noarpynna (b-rpynma)», Mansie W Oonbline TNEPHOMBI,
COOTHOCHTH 0003HA4YEHHs, KOTOPbIE MMEIOTCH B TNEPHOAUYECKOH Tabimuue, ¢
YHCJIOBBIMM XaPAKTEPHCTHKAMM CTPOSHUSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M
3apsaa sapa, o0Iee YMCio MEKTPOHOB M PACTPe/ICICHUE HX MO JIEKTPOHHBIM CJIOSAM),
00BACHATL 00IIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOKMCTB JJIEMEHTOB M MX
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COEIMHEHMI B MpE/esiax MajbIX MEPHOJOB M TJIaBHBIX MOArPYTI € yYETOM CTPOCHHSA
HX dTOMOB,

KJIACCH(ULMPOBAT XUMUUECKUE JJIEMEHTHI, HEOPraHHYECKHUE BEIECTBA, XUMHYCCKHC
peakuiu (MO0 4MCIy W COCTAaBY YYacCTBYIOIIMX B PEaKLMH BELIECTB, 110 TEIIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTETICHEH OKHCIICHHA XHMHUECKHX JJIEMEHTOB),
XapakTepu3oBaTh (ONMCHIBATE) OOIME W crneuupuyeckne XUMUYECKHE CBOWCTBA
NPOCTBIX M CIOXKHBIX BELIECTB, MOATBEPIKAAA ONUCAHUE IPUMEPAMH MOJIEKYJIPHBIX 1
WOHHBbIX YpaBHEHHM coomeTCTBylouin XMMHYECKUX PEaKLInii,

COCTABIISITh YPABHEHHUS HIEKTPOJIUTHYECKOH IMCCOLMALMY KUCTIOT, LIENoYeH W CONeH,
TOJIHBIC ¥ COKPALIEHHBIE YPABHEHUS PEakiuii HOHHOro oOMeHa, ypaBHEHUS PeaKiimii,
MOATBEPKAAIOIMX ~CYIECTBOBAHUE TE€HETMYCCKOW CBSI3H MEXy BEHICCTBAMH
PasIM4HBIX KJIACCOB;,

PacKpbIBaTh CYLIHOCTh OKHCIHTEIbHO-BOCCTAHOBHTENLHBIX PEAKLMH TMOCPEICTBOM
COCTABJICHHS 3JIEKTPOHHOrO DaaHca TUX PeaKimi;

TPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT WX CTPOCHHS, BO3MOMKHOCTH
MPOTEKAHMS XUMHYECKHX MPEBPAIICHUH B Pa3/IMYHBIX YCIIOBUSX;

BBIYUCIISATH OTHOCHTEJILHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcCChl BEILECTB, MACCOBYIO
JIOJTI0 XMMHMYECKOTr0 2JIEMEHTa 110 (pOpMyJie COSIMHEHHS, MACCOBYIO IOJIIO0 BEILECTBA B
pacTBOpE, MPOBOANTE PACUETHI MO YPABHEHHUIO XMMHUYECKOM PEaKLnH,

coOmioaTh TNpaBuia  M0JIb30BAHHMSA XMMHYECKOH TOCYM0H W 11abopaTopHbIM
obopyoBaHKeM, a Talke mpaBuia oOpamieHusi ¢ BELIECTBAMH B COOTBETCTBHM C
MHCTPYKLMSIMH 1O BBITNOJHEHHIO 1a00paTOPHBIX XUMHYECKHX OMBITOB IO MOJTY4YCHHMIO
1 coOMpaHuio Ta3000pa3HbIX BEIIECTB (AMMHAKa M yTJIEKHCIIOrO Ta3a);

MPOBOIMTH PEAKLMH, MOATBEPIKIAONINE KAYECTBEHHbIA COCTAaB Pa3jIMYHBIX BELIECTB!
pacro3HaBaTh ONBITHHIM MyTEM XIOpPHA-, Opomua-, womua-, kapbonar-, gocdat-,
CHUNMKAT-, Cyib(aT-, I'MAPOKCHA-HOHbI, KATHOHbI AMMOHHS W HOHbI H3YYCHHBIX
METAJLIOB, MPUCY TCTBYIOLME B BOJHBIX PACTBOPAaX HEOPraHMYECKHX BELIECTB,
MPUMEHATh OCHOBHBIE OTIEPALIMM MBICIUTENBHON NEATENHHOCTH — aHAJIM3 W CHHTE3,
cpaBHeHue, 0000IEHHE, CHCTEMATH3ALMIO, BBIABICHHE NPUYMHHO-CIICACTBEHHbIX
cBsI3eil — JUIS W3ydYEHHS CBOMCTB BELIECTB M XMMHYECKHMX PEAKIMii, ECTECTBEHHO-
HAyYHbIE METO/Abl MO3HAHMA — HaOMIONEHWe, W3MEPEHHE, MOJICIIMPOBAHHUE,
IKCTIEPUMEHT (pealibHbIi H MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHE
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8 KJIACC
KosmyecTBo 4acoB
Ne HaumeHoBaHHe pa3ie/ioB H DuexTpoHHbIe (HHpoBLHIE)
KonTpoabHbIe IIpakTH4yecKue
n/n TeM NporpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
paboTsl paboTsi
Pa3nen 1.IlepBoHa4a/IbHbIE XHMHYECKHE NOHATHSI
Xumus — BakHasi 0071aCTh

11 €CTEeCTBO3HAHUA U 5 ) Bubmorexka [JOK

’ NPaKTUYECKOH JeATENbHOCTH https://m.edsoo.ru/7f41837¢c

4enoBeKa

12 BemecTBa ¥ XUMHYECKHE 15 ) Bubmoreka [IOK

) peaKImu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Pa3znen 2.BakHeiine npeacTaBHTe/H HEOPraHH4YeCKHX BellecTB
51 Bosnyx. Kucnopoxn. [Tonstue 6 Bubmotexa LIOK

. 06 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.ITonsTre 0 KkucioTax 3 1 Bubmoreka [IOK

) U COJIAX https://m.edsoo.ru/7f41837¢
53 Bona. Pacteopsl. [Tonstre 06 5 1 1 Bubmorexka LIOK

) OCHOBAaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 ) Bubmorexa [JOK

) HEOPraHM4eCKUX COCTHHEHHH https://m.edsoo.ru/7f41837¢c

Hroro no pasneny 30

Pazaen 3.Jlepuoanyeckuii 3axon u llepuoxnyeckas cucremMa xumuyeckux siementos /I. H. Menaeneesa. CTpoenne aTomMoB.
Xumuyeckasi cBsi3b. OKHCIHTEILHO-BOCCTAHOBHTE/IbHbIE PEAKIIHH
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[Tepuonuueckuii 3aK0H H

31 [lepuonudeckas cucTeMa 7 Bubmorexa IIOK
. XxuMH4eckux 3nemenTos [ K. https://m.edsoo.ru/7f41837¢
Menneneesa. CTpoeHHe aToMa
XuMHYECKas CBA3b.
3.2 OKHCITUTENBHO- 8 Babreoress IIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBMTEJILHBIE PEAKLIK
Bubauorexa [JOK
HLIOr 10 pasney 15 https://m.edsoo.ru/7f41837¢c
PesepsHoe Bpems 3 Bnbmorexa [OK
https://m.edsoo.ru/7f41837¢c
OFBILEE KOJIJMYECTBO YACOB 10 68

IMPOI'PAMME
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9 KJIACC
KosmuecTBO 4acoB DJIeKTPOHHBIE
HanMeHOBaHHE Pa31eJioB H TEM uudpoBbie
Ne n/n : Koutposbubie | IIpakTHyeckue (upp )
NporpamMmabl Bcero oOpa3oBaTe/IbHbIE
paboTbi paboTbl
pecypchbl
Pa3znen 1.BemecTBo U XHMHYECKHE PEAKIIHH
11 ITosTOpeH#KE U yriyOieHHe 3HaHUI 5 ) Bubmorexa [JOK
’ OCHOBHBIX pa3zenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX 4 Bubmorexa LIOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DNeKTpOJUTHYECKAS AUCCOLHALIUA. g 1 1 Bubmiorexa [IOK
) XUMHYECKHE Peakiuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazaen 2.HemeTa/ bl H HX COCAHHEHHS
21 OO0mas XapaKTepUCTHKa XMMHYECKHX 4 1 Bubmioreka [JOK
. snemenToB VIIA-rpynmst. I"anorens: https://m.edsoo.ru/7f41a636
O61mas XxapaKTepUCTHKa XUMHUIECKHX
22 uuazomeo% S.Pw nmel. Cepa u eé€ 6 Betumoexs 0K
. TPy LD https.//m.edsoo.ru/7f412636
COEIMHEHMUS "
O061mas XxapakTepUCTUKAa XMMHYECKHX
2.3 u:nzom:.,o.w <>-w355 A3sor, docdop u ux 7 1 Betmne JUK
’ ’ : https://m.edsoo.ru/7f41a636
COCIMHEHNSA
OO01mas XapakTepUCTHKa XUMHUYECKHX
24 uuazmmaowﬁ H<>wv nnel. Yruepoa u 8 1 2 Babasoresa LIOR
. g FPYHIEL = https://m.edsoo.ru/741a636
KPEMHHI U UX COCTUHCHHS
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Hroro no pasaeny 25
Pazgen 3.MeTa/Libl H HX COeIHHEHHUS
" Bubmioreka LJOK
2l b CHOBCTEA MISIIOR t bttos://m.edsoo.ru/7f418636
. Bubmioteka IIOK
: Hinme MeTawb 1
3 i ARSI ® hittps://m. edsoo 1u/7f4 12636
Hroro no pasneny 20
Pasznen 4. XuMHS M OKPYKaK0Ias cpeaa
4.1 BemecTsa u MaTepHalibl B )KH3HH 4€JIOBEKa 3 Bitumicirea [0k
https://m.edsoo.r/7f41a636
Hroro no paszneny 3
PesepsHoe BpeMs 3 Bubmiorexa LIOK
P pe https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




MNOYPOYHOE IIJIAHUPOBAHHUE
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8 KNIACC
===
Kosin4ecTBO 4acoB DJIEKTPOHHBIE
Ne Jarta uudposbie
Tema ypoka Kontposbubie | IIpakTu4ieckue
n/n Bcero u3ydenusi | o0pa3oBaTe/ibHbIE
paboTsl padoTsl
pecypcebl
1 [Tpeamet xumuu. Pojb XUMUH B KHU3HH 1 Bubmoteka IIOK
genoBeka. Tena v BEeCTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O MeTONAX ITO3HAHUA B XUMHH 1 Bibamesa LIOK
https://m.edsoo.ru/ff0d227e
ITpakTuueckas pabora Ne 1 «IIpasina
3 paboTsl B 7a0OPaTOPHH H IPUEMBI 1 " Bubmmorexa LIOK
obparienus ¢ 1ad0paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyi0BaHHEMY
4 YucTsle BemecTsa u cMecH. Criocobbl 1 Bubmioteka LIOK
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
IMpakTudeckas pabora Ne 2
i a%ﬁngoﬁa ohnonm (1a mpume 1 1 Bu6miorexa [IOK
. ApHMEPe https://m.edsoo.ru/ff0d28c8
OYMCTKH [TOBAPESHHOM COJIH)»
Bubmoteka LIOK
6 AKENGL EMGIR Y ! https://m.edsoo.ru/ff0d2a6¢
- XUMHYECKHE IEMEHTHL. 3HaKH 1 Bubmorteka [JOK
(CHMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocTEIE U CIIOKHBIE BEIIECTBA 1 Butmsores L
e https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIAPHOE Y4ECHHE 1 Buzbmorexa LIOK “
yHRpEOe Y https://m.edsoo.ru/f0d2d50 |
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3aKOH MMOCTOSAHCTBA COCTaBa BEIIECCTB.

Bubnuoreka [1OK
10 Xumuy a. B
FCRAA QUMY DANCHERCYE https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX 3JIEMEHTOB
11 OTHOCHTEBHAS ATOMHASA Macca. Bubmmoreka LIOK
OTHOCHTENBHAs MONIEKYJIIPHAsA Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XHMHYECKOT0 Bubmiorexa [IOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350¢
13 KomuecTBo BemecTBa. Mouis. Bubmoreka [{OK
MonspHas Macca https://m.edsoo.ru/ff0d5230
14 Du3UYEeCKHE U XUMHUYECKHUE SABJICHHS. Bubnunoreka [IOK
XumuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3HAKK U YCIOBHS NPOTEKAHKS bubmiorexa IIOK
XUMHWYECKHUX peaKLui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHMs MacChl BELLECTB. Bubtmioreka LIOK
XuMUYECKHe Y PaBHEHHS https://m.edsoo.ru/fl0d3b88
BrlyHcIeHHS KOJIHYECTBA, MacChI
17 BEILIECTBA 10 YPAaBHEHUSAM XUMHYECKHX Babimorera LOK
. Ly https://m.edsoo.ru/ff0d5708
peaxumi
Knaccudukaims XHMHYECKUX peaKiuii
18 ﬁooanE“WEE A3JI0KEHUS vo Bubmaorexa LIOK
- P ’ https://m.edsoo.ru/fl0d3f34
3aMeIneHus, 0OMEHa)
M. B. JIoMOHOCOB — Y4€HBIH-
19 IHIMKJIONEANCT Omowﬁnmmn H BGurmorens LIOK
. @ https:/m.edsoo.ru/ff0d40c4
CHCTEMATH3aLUs 3HAaHHH
20 KonTtpomsHas padora Nel mo teme bubmorexa IIOK
«BelnecTBa H XUMHYECKHE PEAKLIMM https://m.edsoo.rw/ff0d4290
21 Bosayx — cmech raszos. Cocras Bubmorexa LIOK
Bo3ayxa. Kucinopon — 3JI€MEHT U https://m.edsoo.ru/ff0d44 8¢
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npocroe BemecTso. O30H

®uU3NIECKHE U XMMHYECKHUE CBOMCTBA

22 Kucaopona (peakuy OKUCIEHUS Entmaorexa [OK
DORSAR . https://m.edsoo.ru/f0d4614
ropenue). ITonstue 06 oxcuaax
Cnioco0bI MOTyYEHUs KMCI0poa B
23 naboparo x&:ﬂ 5:5@%“05 Batmaorera UK
PaTopHH 1 11O . https:/m.edsoo.ru/f0d497a
[TpumeHeHne KucIopoaa
Tennosoii 3¢ deKkT XHMHUIECKOoH
24 peaKiyH, MOHATHE O Bubmorexa [JOK
TEPMOXHMHYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
IHJIOTEPMHYECKUX PEaKLHIX
Tomnmuso (HedTh, Yroib ¥ METaH).
25 3 nwmohsmﬁwou wxm CIOCOOBI MS Bufamorens [k
= i hitps://m.edsoo.ru/f0d4cda
npeI0TBPALCHUS
. TIpaktigeckas pabota Ne 3 o teme
26 «[TonydeHue u Mom aHHE KHCI0poaa BnGmaorexa LIOK
il csﬁ PoRe, https://m.edsoo.ru/ff0d4ae2
H3y4EHHE €ro CBOHCTBY
57 Bonopox — 3JIEMEHT M IPOCTOE Bubmmorexa LIOK
pemecTBo. HaxoxaeHue B npupoae https://m.edsoo.ruw/ff0d4dd0
73 dusuuecKue U XHMHYECKHUE CBOMCTBA Bubtmorexa [JOK
sozopona. [Ipumenenne Bogopona https://m.edsoo.rw/ff0d4dd0
Bubdmuoreka LIOK
29
TloHsATHE O KMCIIOTaX U COIAX Sl edanomai S0
30 Crnioco0sI 1ory4eHus BO0poJia B Bubmorexa LIOK
nabopaTopuH https://m.edsoo.ny/ff0d4dd0
IIpaxkTuueckas pabora Ne 4 o teme
P P Bubmmorexa LIOK
31 «[Tomyuenue u cobrpaHue BOAOpoOAa,

H3y4EeHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4 42
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37 MousipHsiii 00bEM ra30B. 3aKkoH Bubmorexa [JOK
Asoraznpo https://m.edsoo.ru/ff0d542¢
Beraucienus 00bEMa, KOIHYECTBA

33 BELIECTBA ras3a 1o ero U3BeCTHO BaGmaorexa [IOK

Zw, https://m.edsoo.ru/fl0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Boruucienus 00bEMOB ra3os 1o

34 ABHEHHIO PEeaKlliy Ha OCHOBE 3aKOHa Babmaorera LIOK
P . pe " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOLLICHHH ra30B

35 du3nYECKHE U XHMUYECKHE CBOHCTBA bubmiorexa LIOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocrtaB ocHoBauuii. [ToHsTie 00 Bubmoreka [IOK
MHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactsopuTtesb. HachieHHbIe

37 H =ozmorpﬂa=msm acTBOpBL. MaccoBas Batmuoresa LIOK

PACTROPHL https:/m.edsoo.ru/fR0d5b40
JI0JIsl BEIIECTBA B PAaCcTBOpPE
INpakTryeckas pabora Ne 5 o Teme

38 «IIpUroToBieHHE PacTBOPOB C Bu6bmiorexa LIOK
onpeeNéHHON| MacCOBOH 10MeH https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOI'O BELICCTBA»

39 KonTtponsHas pabota Ne2 no teme Bubmorexa IIOK
«Kucnopon. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 OKCHABL COCTaB, Knaccu(puKarms, Bubmoteka LJOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHHe ¥ XUMHYECKHUE CBOMCTBA

41 E\_Mwog_x OCHOBHBIX U aM(OTEPHBIX Bubmaorera LIOK

‘ P https://m.edsoo.rw/ff0d664e
OKCHIOB
42 OcHOBaHHUS: COCTaB, KJacCH(uKanus, bubmmoteka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffl0d67ca
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43 IMonyyeHue U XMMHYECKHE CBOMCTBA Bubsmorexa [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTas, KnaccuuKaLms, Bubmmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [ToyueHHe ¥ XMMHYECKHE CBOHCTBA bubmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue). HOMEHKIIA
46 o:ooowhﬂo avomE_ xxzswwwwmn Bubmorexa LIOK
" HyReE https://m.eds00.ru/00ad9474
CBOMCTBA
IIpaxtuueckas pabora Ne 6. Peenue
47 SKCIIEPUMEHTAJIBHBIX 3a11a4 10 TeME Butmorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHHYECKUX https://m.edsoo.ru/00ad9b7¢
COEeTMHEHHI
48 ['eHeTHYECKAs CBS3b MEKIY KJIaCCaMH Bubmorexa [JOK
HEOPraHHYECKUX COECTMHEHHMI https://m.edsoo.ru/00ad9a50
Bubmorexa [JOK
49 Q0001IEHHE U CHCTE anus 3HaHUM
GoGimeHRs B CHCTCMETIES 3 https://m.edsoo.ru/00ad9cb2
KonTpossHas pabora Ne3 mo teme
50 "OCHOBHEBIE Eﬂﬂoz HEOpraHuYeCcKux Bubmiotexa LIOK
X P https://m.edsoo.ru/00ad%la
COEIMHEHHH
ITepBbie MOMBITKH KIaCCH(UKALIMK
51 xm,ﬂ_iao_ﬁx 3JIEMEHTOB Momﬁﬁa 0 Bubmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymnmax CXOIHBIX 3JIEMEHTOB
TTepuoaudecKHii 3aKOH H
52 ﬂmvsouﬁonmmm CHCTEMA XMMHYECKHX Bubmorexa LIOK
p https://m. edsoo.ru/00adas2c
snementos J[. 1. Menngeneesa
53 [Mepuosl, TPYIIIILL, ITOATPYIIIBI Bubmzorexa LIOK
PHOREL, TPYTIEL, TOATRY https://m. edsoo.ru/00adas2c
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54 Crpoenue aTomMoB. CoCTaB aTOMHBIX Bubmorexa LIOK
snep. YU3oTormsl https://m.edsoo.ru/00ada342
& HHE 3J1e HHBIX 000J1049€K
55 NMHM_W uumzmM“MM [Mepuonuyeckoii But:naorexs LOK
https://m.edsoo.ru/00adabbe
cuctemsl JI. 1. Menneneesa
XapaKkTepucTHKa XHMHYECKOTO
56 37IEMEHTA IO €r0 TOJI0KEHHIO B Bubmoreka LIOK
IMepuoamueckoii cucteme 1. K. https://m.edsoo.ru/00ada824
Menneneesa
3nagenue [TepuoaIecKoro 3aKoHa 1
57 pasBuTHs Hayku ¥ npakTuku. [ K. Bubnnorexa IOK
MeHieneeB — y4€HBIi, eaaror v https://m.edsoo.ru/00ada%6e
rpayKIaHvuH
53 DNIEKTPOOTPHLIATEIBHOCTE ATOMOB Bubmoreka IIOK
XHMHYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmotreka [IOK
59 HUonHas xuMu4ecKas CBA3b bt ar/fon edsooro/00adac3
60 KoBanieHTHas MoJIsipHas XUMHYECKas Bubtmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HEMoOIsApHAas XUMHYECKas Bubmoteka LIOK
CBS3b https://m.edsoo.ru/00adaab9
Bubnunoreka LIOK
al (ORCTIEHE RHC{ISHIY https://m.edsoo.ru/00adae28
63 OKHCIIUTEIbHO-BOCCTAHOBHTEILHBIC Bubmotexa [IOK
peaKuuu https://m.edsoo.ru/00adb076
64 OKHCIUTEH ¥ BOCCTAHOBHUTEIIH EnGmaorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTtponbHas pabora Ned o reme Bubmortexa [IOK
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«Ctpoenue aroma. XUMHYECKas CBSA3b) https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O600meHne u 1 Bubmorexa [JOK

crCTeMaTH3aLMs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepaHbiii ypok. O6o0imenne u 1 Bubmorexa LIOK

CHCTEMATH3alMs 3HAaHHH https://m.edsoo.ru/00ad9¢b2
68 PesepsHbiii ypok. O6obmenne u 1 Bubmotexa LJOK _

CHCTEMAaTH3aLMs 3HAHUH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB ITIO
ITPOI'PAMME

68
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9 KJIACC
Koan4ecTBo 4acos DJIeKTPOHHbIE
Ne ara uHppoBbIe
Tema ypoka Kontpoabubie | IlpakTuyeckue A op
n/n Bcero H3y4eHHs | oDOpa3oBaTeJibHbIE
paboTsl padoTsl
pecypcbi
ITepuoanaecKuii 3aKOH.

1 TTepuonudeckas cucTeMa 1 Buomoreka [IOK
xuMu4eckux 3nementos J1. W https://m.edsoo.r/00adb5%e
Menneneesa
3aKOHOMEPHOCTH B H3MEHEHHH

2 CBOWCTB xwvﬁaaog 3JIEMEHTOB 1 Butaoyrers. LIOK

) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Knaccudukarms 1 HOMEHK/IaTypa 1 Butmorexa LIOK
HEOPraHWYECKUX BELIECTB https:/m.edsoo.ru/00adb7e2

4 Buibl XUMHYECKOM CBA3H W THIIbI 1 Bubmorexa [IOK
KPUCTaJUIMYECKHX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel mo teme

5 «IToBTOpeHHe U yriyOneHne 3HaHHH 1 1
OCHOBHBIX pa3/ielioB Kypca 8 kiacca»

6 Knaccuduxanms XUMHIECKHUX 1 BubmoTteka IIOK
peaxki|ii mo pasau4HbIM NpHU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOM

7 aKLHH Eo:xwwm 0 TOMOTEHHBIX H 1 Fefmorcxa 0K
BRI . https://m.edsoo.ru/00adbeda
reTEPOreHHBIX PEAKLMIX
[ToHsTHE O XUMHYECKOM PAaBHOBECHH.

8 @DaKTOpHI, BIHUSIOIIHE mmwxo CTh 1 Bubmmorexa [IOK

PEL, po https://m.edsoo.ru/00adc28¢

XMMHYECKOH peaKLMH H MOJIOKECHHE
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XUMHYCCKOro paBHOBECHA

9 OKHUCIIMTENBHO-BOCCTAHOBUTEIILHBIE Bubmuorexa [1OK
peaKIHH https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTHUECKOM
10 m:oMoEEE: CunsHbIE U cradblie Bubmorexa [JOK
’ https:/m.edsoo.ru/00adcd68
IJIEKTPOJIUTHI
11 HonHble YpaBHEHHUS peaKLIUi Bubmiorexa [IOK
yp pe https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KMCJIOT H
12 OCHOBAaHHi1 B CBETE NPE/ICTABICHHM Bfmmorexa OK
. https://m.edsoo.ru/00add5d8
00 3JIEKTPOITMTHYECKON AUCCOLHALIAH
XuMHUUYECKHE CBOMCTBA CONEH B CBETE
13 — eHuii 06 Bubmmoreka LJOK
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON TUCCOLHALINH
14 [ToHsATHE O THAPOJIH3E CONECH Buomiorexa [IOK
po https://m.edsoo.ru/00add9d4
15 O6001eHHE ¥ CHCTEMATH3aIHs Bubmorexka IIOK
3HAHUWH https:/m.edsoo.ru/00addd12
[TpakTuueckas padbora Ne 1.
16 xm_vumEn_Eo uﬂo:ﬂﬁ:zmmgmwun Bafmarers LOK
https://m.edsoo.ru/00addbfa
3anau»
KonuTtponsHas padota Ne2 no teme
17 aUhM.voEg:H%ﬁommm IHCCOLMALMSA Brbmiorexa LIOK
’ https://m.edsoo.ru/00addecO
XuUMHYECKHE peaKiiy B pacTBOpax»
O61mas XxapaKTepUCTHKA TaJIOr€HOB.
18 uQEEnQM_m omwmo._.mm Ha [pUMeEpe Famorexn HOK
https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnoposonopoa. ConsHas KUCIOTa, bubmoTtexa LIOK




XHUMHYECKHE CBOMCTBA, ITOIYYCHHE,
[IPHMEHEHHUE

[MTpaxTtuueckas pabota Ne 2 o reme

20 «[Toy4eHue COLSTHON KHCIIOTBI, Enbmzorexa OK
. . https://m.edsoo.ru/00ade348
U3yUYEeHUE e€ CBONCTB»
BeraucieHus 10 ypaBHEHHAM
21 XUMHYECKHUX RNMMNF eClIM OJIMH U3 Bu6morexa LIOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30bITKE
29 OO6as XxapakTepUCTHKA IEMEHTOB Bubdmmoreka LIOK
VIA-rpymnrst https://m.edsoo.ru/00ade64a
AnnorponHsie MOIH(HKALMK CEPBI.
23 Haxox/1eHre cepbl U €€ COSIMHEHHI Bubmorexa [JOK
B pupoze. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cepsl
24 CepoBozioponi, CTPOCHHE, Bubmoteka LIOK
(u3HdecKre U XMMHYECKHE CBOKHCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHas KUCIIOTA,
25 exux,.moxxm H x&vﬂﬁnoﬁ\a CBOMCTBA, Butmorexa OK
https://m.edsoo.ru/00adea28
TPHMEHEHHUE
XUMHYECKHE PEAKLIMH, JIeXKaIue B
OCHOBE MPOMBIIIICHHOTrO criocoba
26 TOJTy4YEHHs] CEPHOM KHCIIOTBL Bubymorexa [JOK
XHUMHYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpYarOIIEH Cpe/ibl COSTMHEHUAMH
cepbl
27 BelauciieHue MacCOBOMH J0IH BbIX0a Bubimoreka [IOK
TPOAYKTA PEaKLMH https://m.edsoo.ru/00adec8a
28 O01as XapaKTepUCTHKA JJIEMEHTOB Bubmiorexa LIOK
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VA-rpynmsl. A30T, paclipoCTpaHEHHE https://m.edsoo.ru/00adeeab
B MpHpoJe, QU3HIECKHE U
XMMHYECKHE CBOMCTBA
AMMHMAK, €ro (U3NIECKHE U
@ " Bubmorexa [IOK

29 XHMHYECKHE CBOMCTBA, MOJy4EHHE H b
[PUMEHEHHE
IpakTudeckas padbora Ne 3 mo Teme

30 «Ilonyuenue mzﬂsw_ﬁm W3YUYECHHE €ro bucrres, LK

- I https://m.eds00.ru/00adf180
CBOWCTB»

31 A30THas KucioTa, €€ PU3MIECKUE 1 Bubmotexa LIOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHue HUTPATOB U CONEH
aMMOHHS B KQY€CTBE MUHEPAIbHBIX

32 noOpeHuit. XuMHYECKOE ’ BnGmgzexs HIOK
YAOOPSRH. § https:/m.eds00.ru/00adf518
3arps3HEHHE OKPYKArOLIEH CpeIbl
COETMHEHHSAMH a30Ta
®ocdop. Oxcun pochopa (V) u

33 eoo.w_owmmu mxou.wam &M_wusﬂowm:o 51 Enfmmorees IIOK

. https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, [TOJTyYEHHE
Hcnoms3oBanue dpochaTos B

34 Ka4eCcTBE MHHEPAIIBHBIX Y100 pEHHIA. bubmuorexa LIOK
3arpsi3HEHUE NPUPOIHOH CPEb https://m.edsoo.ru/00adfc20
dochaTamu
Vrnepon, pacrpocTpaHEHHE B

35 I vaMo Mﬁ:ﬂﬂago ¥ XUMUYECKHE Batinsren HOK

i https://m.edsoo.ru/00adfd9¢
CBO#iCTBa

36 Oxcuasl yriaepona, ux GusHIeckue 1 Bubmotexa LIOK

XHMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe




33

DKONOrH4YecKue mpodiemsl,
cBsi3aHHbIE ¢ OKcHaoM yruepona (IV)

37 VronbHas KHCIOTa U €€ COH Brtmaorern LIOK
https://m.edsoo.ru/00ae006¢
[MpakTryeckas padora Ne 4 o Teme

33 "TTony4eHue yriaeKucIoro rasa. Bubmoteka [JOK
KauecTBeHHas peakuus Ha kapOoHat- https://m.edsoo.ru/00ae027e
HOH"

ITepBoHaYaIbLHBIE TOHATHSA 00
39 oﬁ_ﬂmxaooﬁ\_x BELIECTBAX KakK 0O BEDERGTORE UK
https://m.edsoo.ru/00ae054e
COEAMHEHUsX yTiepoaa
= Bubmorexa [IOK _

40 SPEMERH B SoRIriSHX https://m.eds00.ru/00ae080a
ITpaktudeckas pabora Ne 5. Pemienue

41 IKCMEPUMEHTAIBHBIX 337124 110 TEME Bubmorexa IIOK
«BaxkHeme HeMeTaUTbl U UX https://m.edsoo.ruw/00ae0bf2
COETMHEHUS)

KonTponsHas pabota Ne3 o teme
42 AAWEHMmE:a MmZoaPE_Z H UX EatGmeonexa LLOK
https://m.edsoo.ru/00ae0el8
COETMHEHHS
O6mas XapaKTepHCTHKa XHMHUYECKHX
3JIEMEHTOB — METAJLJIOB.

43 MerTannmiyecKkas CBsi3b U Bubmoreka LIOK
MeTaJUIM4eCcKas KpUCTaLTHYeCKast https://m.edsoo.ru/00ae103e
pemérka. PU3HYECKHE CBOMCTBA
METAJLJIOB

44 XHUMHYECKHE CBOMCTBA METAJLIIOB. Bubmiorexa LIOK

DNEeKTPOXUMHYECKHH P

https://m.edsoo.ru/00ael _mw




34

HaNpsOKEHHI METAILIOB

O61He cnocoObI MONTy4eHHS
meTtauioB. Cruiasel. BelYHCIEHHS 1O

45 ABHEHUSAM XMMHUYECKHX peaKiui Bubmorexa [JOK
P PR https://m.edsoo.r/00ae1156
€CJTA OJIMH K3 PEareHTOB COACPIKUT
NPHUMECH
46 IToHsiTHE O KOPPO3HH METAJLIOB BaGmuorexa [IOK
Epe https://m.edsoo.ru/00ae1278
Bubmioreka [JOK
ad ST IR, ST https:/m.edsoo.ru/00ae14b2
48 Oxcubl ¥ THAPOKCH/IBI HATPUS H Bubmorexa IIOK
KaJIis https://m.edsoo.ru/00ae14b2
49 [I{eno4yHO3eMeNIbHBIE METAJLIBI — Bubmorexa [JOK
KaabLHMH ¥ MarHui https://m.edsoo.ri/00ael5e8
50 BaskHelre coeIMHEHHS KaIbLMs BnGamorexa HOK
v https://m.edsoo.ru/00ae15¢8
51 O06001EHHE ¥ CHCTeMaTH3aLUS
3HAHUH
5o JKECTKOCTB BOIBI M CTIOCOOBI €€ Butmioreka LIOK
yCTpaHEHHs https://m.edsoo.ru/00ae1886
IIpaxTHueckas pabora Ne 6 o Teme
53 ._Mwmoﬂooﬁ mov! M METOIbI €€ BaGmorexa LIOK
> ROA https://m.edsoo.r/00ae 1 ae8
yCTpaHEeHus
- Bubmmorexa LIOK
>4 AJTOMHHHIH https://m.edsoo.ru/00ae] c64
55 Am@oTepHbIe CBOHCTBA OKCHIA U Bubmiorexa [IOK
THAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Keneso Bubmoreka IIOK




Oﬁoﬁhzv TUJIPOKCHIBI U COJIH JKEIE3a

Bubmoreka IJOK

2 (II) u xxene3a (IIT) https://m.edsoo.ru/00ae35¢6
58 O06001meHme U cHCTEMaTH3aLUA
3HaHUH
[TpakTraeckas pabora Ne 7. Pemenue
59 IKCTIEPUMEHTAJIbHBIX 337124 110 TEME Bubmorexa [{OK
«Baknelme MeTaJulbl U HX https://m.edsoo.ru/00ae3de8
COETUHEHUS)
BrruucneHus 1o ypasBHEHHIM
XHMHYECKHUX PEaKLIMi, €CITH OJHH U3
60 pEareHTOB J1aH B U30BITKE HIH Bubmorexa ITOK
COIEPKUT MPUMECH. Brrancienus https://m.edsoo.ru/00ae1750
MacCOBO# J0JIH BbIX0/a ITPOXYKTa
peaKLuH
61 O606uieHne ¥ cucTeMaTH3ALMS
3HaHWH
KonTtponsHas pabora Ned no teme
62 «BaxkHeiimme MeTauibl M UX
COETUHEHUS»
63 BemecTBa 1 MaTepHalisl B bubnuotexa LIOK
MOBCEIHEBHOM YKHU3HH YEIIOBEKA https://m.edsoo.ru/00ae3£50
64 XuMHYECKOe 3arpA3HEHHE Bubsmorexa [JOK
OKpY KaroLIE# Cpebl https://m.edsoo.ru/00ae4270
65 Ponb XHMHH B peIICHHH Bubnuoreka LIOK
9KOJIOrHYECKHUX Mpodsiem https://m.edsoo.ru/00ae4270
66 Pe3sepeHslii ypok. O6ob1menue u Bubmorexa [JOK
CHCTeMaTH3aLMs 3HaHUH https://m.edsoo.ru/00ae0d0a
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67 PesepeHsiit ypok. O6obmenue u 1 Bubtnmuotexa LIOK
cHCcTeMaTH3aLMs 3HAHUH https://m.edsoo.ru/00adb33¢c

63 Pe3sepeHsiii ypok. O6001meHue u 1 bubmoreka LIOK
CHCTeMaTH3aLMsl 3HAHUH https://m.edsoo.ru/00ad9cb2

OBILEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68
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YYEBHO-METO/IMYECKOE OBECHHEYEHHE OBPA3OBATEJIBHOT'O
IMPOIECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JUISA YYEHHKA

Xumusi, 8 wmace/ I'abpuensn O.C., Ocrpoymo WM.I'., Cnanxos C.A., AKuUMOHEpHOE
obmectBo «M3narensctBo «IIpocBeienues.

METOJIUYECKHWE MATEPHAJIBI JUISI YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bbiii-y pOBEHD. - Peaymm3anpusi-
tpedoBannii-OI" OC-ocHOBHOr0-00111ET0-00pa30BaAHHS. - Mertoauueckoe-nocodue-ms-
yuaurens. pdf

INUD®POBLIE OBPA3OBATEJIBHBIE PECYPCbI M PECYPChl CETH

HUHTEPHET
1. Tlopran d¢ynnamentansHoro xumuueckoro oOpasosanus ChemNet. Xumuueckas
uHpopmaonHas ceth: Hayka, obpa3oBanue, texnosnoruu http://www.chemnet.ru
2. T'azera «Xumus» 1 caifT 1uist yuurens «51 uay Ha ypox xumum» http://him. 1september.ru
3. Opranuueckasi XMMUSL: JICKTPOHHBIN yueOHUK st cpeaneit mkonst hitp://orgchem.ru/
4. OcHOBBI XMMHH: JIEKTPOHHBIH yyeOuuk http://www.hemi.nsu.ru
5. OtkpeiThii KosnemK: Xumus hitp:/www.chemistry.ru
6. JlMCTaHUMOHHAS OJIMMIMALA T0 XHMHH. TEJIEKOMMYHHKAILMOHHBIH 00pa3oBaTenbHbIH
npoexT http://www.edu.yar.ru/russian/projects/predmets/chemistry
7. JluctanioHHbIE IBPUCTUYECKHE OJIUMITHAIBI no XHUMHH
http://www.eidos.ru/olymp/chemistry
8. KonTpen — Xumus uis Bcex: yueOHO-uH(opMamonHbiii caifT http://kontren.narod.ru
9. Marepuansl kadenpsl Qusznuyeckoid U komwtouaHoN xumuu [OvkHOro denepanbHoro
yauBepcureta http:// www.physchem.chimfak.rsu.ru
10. HanomeTp: HaHoTexHOJOrH4Yeckoe coobmectro hitp:// www.nanometer.ru
11. Onnaiin-cnpaBouHuk xumuueckux anementoB WebElementshttp://webelements.narod.ru
12. TonynapHas 6uOIMOTEKa XMMHUYECKHX 3eMEHTOB http://n-t.ru/ri/ps
13.  Caiir  Alhimikov.net: y4ebHbie M  CHIpaBOYHBIE MaTEpHallbl MO0  XUMHH
http://www.alhimikov.net
14. Caiit Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru
15. Caiit « Bupryanbsnas xumuueckas mkonay http://maratakm.narod.ru
16. XuMuK.py: caiit o xumuu http://www.xumuk.ru
17.  Xumuueckas  crpanuuka  Slpocnasckoro  Llentpa — TenekoMMyHMKAUMii @ M
MH(pOpPMaLMOHHBIX cucTeM B oOpa3oBanun http:// www.edu.yar.ru/russian/cources/chem
18. Xumuueckuii nopran ChemPort. Ruhttp://www.chemport.ru
19.  Xwumuueckuii cepsep HimHelp.ru: yuebubie ©®  cnpaBodHble  MaTepHalibl
http://www.himhelp.ru
20. Xumus: Marepuainsi «Buxuneum» = cBOOOHOM SHUMKJIOTIEIMH
http://ru.wikipedia.org/wiki/Xumusi
21. Xumusa s BCeX: WUIIOCTPHPOBAHHBIE MaTepuabl Mo oOLIeH, OpraHW4eckoi M
Heopranuyeckoit xumuu http://school-sector.relarn.ru/nsm
22. Xumus v xau3eb — XXI Bek: HaydyHO-nonynsipHbiii sxypHain http://www.hij.ru
23. Onextponnass Oubnuoreka yueOHbLIX MaTepuasioB 10 XMMHUM Ha Iopraie
Chemnethttp://www.chem.msu.su/rus/elibrary
24. Duumknonenus «lIpupona Haykuy: Xumus http://elementy.ru/chemistry




