MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUICKOMN ®EJIEPAIIUNA
MUHHUCTEPCTBO NPOCBELIEHUS, HAYKH U 110 JEJJAM MOJIOJAEKHU
KABAPJIMHO-BAJIKAPCKOM PECIIYBJIMKA
YIPABJIEHUE OBPA3OBAHUS AIMUHUCTPAIIU 3JbEPYCCKOI'O PAHOHA KEP
MOY “JIMIEHX Nel™ T. TBIPHBIAY3

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Mertonnueckum 3aM. nupekropa o YP Hupexrop MOY "Jlunen
00BEIMHEHUEM XUMUU U Nel um. K.C.Otaposa"
Guonornu Onpxypkaesa 3.1.
[Tporoxosn Nel TTuxos MLA.
Eamacaa MM. oT «28» 08 2023 1. TTpukas Ne§7
Tporokon Nel oT «29» 08 2023 .

oT «28» 08 2023 r.

MoAn1caHo LMgPOBOH NoANMChI0: MYHULIMMAIbHOE
OBLLEOEPA30BATE/IbHOE YUPEXKAEHVE “INLIEV Nel
VIM.K.C.OTAPOBA" I".M.THIPHBIAY3A 3/IbEPYCCKOTO
MYHALIMNAZILHOO PAAOHA KABAPAMHO-BATIKAPCKO/

cccccc

PABOYAS IPOTPAMMA
(ID 1742027)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

J1s1 oOyyaromuxcst 8 — 9 kiaccon

Teipublay3, 2023 r.



INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTEeIbHOM MPOTrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpelCTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo KjaccaMm U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
Y KaUeCTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUSL, PEKOMEHAYEMYIO IIOCIE0BATEIbHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XUMHUU Ha
YpOBHE IIeNieil M3Y4eHHUs MpeIMeTa U OCHOBHBIX BUAOB Y4e€OHO-IIO3HABATEIBHON AESITENbHOCTU
00y4aromerocsi o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpYyeMbIe XUMHUEH
IPEJCTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPHUPOJIE, O MYTAX
peuieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBON U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEATEeIbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAarioM B (OPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEUMBAIOTCS CHeUU(UKON comeprkaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN ABISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOEHHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K €€ uazydeHuro. ConepaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MTOJTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI M0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C IPUBJICUCHUEM 3HAHHUM U3 paHee U3yUYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyKaromun
Mup», «bronorus. 5—7 knaccel» U «du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YeIOBeKa U KaK OJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKd, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOW U Y4EOHO-UCCIIE0BATEIbCKOM ACATENHPHOCTH, OCBOEHUHU MPaBUI 0€3011acCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTETLHOMY TPUHATUIO DEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATENIbHOW  JEATEIBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(GOpMUPYIOLTUM MOTHBAIINIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUWU;

— ofecrieueHne YCJIOBH, CIHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KITIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o01IeH PYHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrcIie YMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIB3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXCcs TYMAaHUCTUYECKUX OTHOIICHH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00Y4EHHUI0, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITHTAHUIO
HAa OCHOBE YCBOGHHS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO61iee yuCiIoO YacoB, OTBEACHHBIX IJI1 M3YyYEHHUS] XMMHHM Ha YpPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

B MOY "Jluueit Nel um. K.C. OrapoBa" r.m. TeIpHBIAYy3 , COTJIaCHO YCTaBy
oOpa3oBaTenbHOI opranuzanuu | napa npupaBHUBaeTcs K 1,5 akageMHU4ecKux Jaca.

COJEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKa. XUMHS B CHUCTEME Hayk. Tema u
BellecTBa. u3znueckre CBOMCTBA BEIIECTB. ATPEraTHoe COCTOAHUE BemecTB. [lonsTre 0 MeTogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3ieseHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie u cioXHBIE BEIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuaeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX JJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemlecTB. OTHocuTeNlbHass aToMHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonnuectBo BemectBa. Moiib. Moisipaast Mmacca. B3anmMocBsA3b KOJIMYECTBA, MACCHI U UM CIIA
CTPYKTYPHBIX €UHUII BelecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COCTUHEHUM.

®u3nueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKAs peakluss U e€ TNpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMHUUeckre ypaBHeHUs. Kinaccudukamus XUMHUYECKUX peakiui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW TMOCYJOM, MpaBHIaMH pabOThl B JJAOOpAaTOpPUH M MpUEMaMHU
oOpatieHusi ¢ 1abOpaToOpHBIM OOOpYIOBAaHUEM, M3y4YEHHE U OMHCcaHue (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aUMOICUCTBUE MeJIa C KUCIIOTOW) SIBICHUM, HAOIIOACHUE U
OTHCaHNE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapusi, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBHE Kene3a ¢ pactBopoM cou meau (1), nzydenne cnocoOoB paseneHus cMeceit:
C TIOMOIIBIO MarHuTa, QWIBTPOBaHWE, BHIMAPUBAHWE, MUCTWUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PE3YNIbTATOB MPOBEICHUS
OMNbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENEH MOJIEKYI
(IIapoCTepKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl TMOJTyYEeHHUS KHUCIOpPOJa B JabOpaTOpuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIioTporHas MOAU(PUKAIUS
KHCIIOPO/JIa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUYECKHUE pEaKIuHu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHWIICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.



Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoe, hrusnueckue
1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOORI nonyyeHus. KucioTsr u conu.

Monsipublii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHuele u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BewlecTB B BOoAEe. MaccoBas 10is BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsisHEHUE MPUPOJIHBIX BoA. OXpaHa U OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHBIE, aM(OTepHEIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [losyueHue OKCUa0B.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3znueckue M XUMHUYECKHE CBOWCTBa OcHOBaHMM. [lomyuenue
OCHOBAHMH.

Kucnotsl. Knaccudpukamus xkucnor. Homenknarypa kucinor. Ou3nuecKkue ¥ XUMHYECKUE
cBoiicTBa kuciot. Pan akrusHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenn:

KaueCTBEHHOE OMpeeNieHue COJepKaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHEe, COOMpaHue,
pacrio3HaBaHUE W HM3YUYCHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHUKHOBEHUS M TMPEKpAIIeHUs] TopeHus (mokapa), 03HaKOMIICHUE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOKHO MCITOJIH30BAaHUE BUIEOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM 1
MOJIb, WCCJIEOBaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljiamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3IlOB HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIO/IcHNE W3MEHEHMsI OKPACKH WHIMKATOPOB B PAcTBOpaX KHUCIOT U IIEOYEH, M3ydeHHUE
B3anmoeiicTBus okcuaa Meau (11) ¢ pacTBopoM cepHOIt KMCIOTHI, KUCIOT C METaJllIaMH, peaKui
HEWTpanu3aluu, MoJy4yeHne HEPACTBOPUMBIX OCHOBaHUHM, BHITECHEHHUE OJIHOTO METalljia IPyruM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucremMa xumudeckux sjiementos JI. HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KTacCU(PUKAIINN XUMHIECKUX 71eMeHTOB. [IoHSITHE O Tpynmax cXOAHBIX
AIIEMEHTOB (IIIETIOYHBIE U MIET0YHO3eMENbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCUIBI M TUAPOKCH/IBL.

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xuMuueckux asnemeHtoB . U.
MenneneeBa. KoporkomepuoaHass u JMHHONIEpUOAHAs ¢opMbl [lepuoanyueckoid CHCTEMBbI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKH CMBICH
MOPSAAKOBOTO HOMEpa, HOMEPOB IMIEPUOJA U IPYIIIIBI AJIEMEHTA.



Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
0o0osouek aroMoB TmepBbix 20 xumuueckux siemeHTOB llepuommueckoit cucremsr J[. U.
MenneneeBa. XapakTepucTUKa XUMUYECKOTO AJIEMEHTa MO ero moJioxkeHuto B Ilepronnueckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3loB BEIECTB METAIOB U HEMETAUIOB, B3aUMOJCHCTBHE T'MJIPOKCHA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHue, peakliuy pa3ioKeHUs , COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
Yyepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MIOHATUM, TAK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO--HAYYHbBIE TOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(UKaius, TMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJICITb, SIBIICHHE.

®u3mka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOMbI,
pPaIMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

Bbuonorus: porocunTtes, apixanue, 6uocgepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUJIACC

BemecTBo 1 XumMHUYecKas peakuus

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. CTpoeHne aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKHX
AJIEMEHTOB IIEPBBIX TPEX MEPUOMNOB, KAJIMs, KaIbLUA M HUX COCIAMHEHUW B COOTBETCTBUMU C
MOJIO’KEHUEM 2JIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XHUMHUYECKOW CBSI3U. THUNBI KPUCTAUIMYECKUX PEIMIETOK,
3aBUCHUMOCTH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKHUX COEAUHEHUM, N€HETHYECKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMHUUEeCKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (0 YUCIYy U COCTaBy
YYaCTBYIONIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, IO N3MEHEHHUIO CTENICHEH OKMCIICHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTMMOCTH, [0 YyYacCTHIO Karajau3aropa). OK30- H
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.



[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
katanuse. [lonsTtue o xumuueckom paBHOBecHH. DAKTOPBI, BIUSIOMIME HA CKOPOCTh XUMUYECKON
pEaKIuu U MOJI0KEHHE XMMHUUECKOTO PaBHOBECHSL.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIMii ¢ UCTIOIB30BAHUEM METO/IA JIEKTPOHHOI0 OayaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHMU3M TUCCOLIMAIIMU BEIIECTB C Pa3IMUHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakmyn moHHOTO OOMEHA. Y CIOBHUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, MOJHbBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOCTBa KUCIOT, OCHOBaHHUI M COJIEei B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON Aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(aKkTOpOB, MCCIEIOBAHUE AJICKTPOIPOBOJAHOCTA PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIIUN
KHCTIOT, IIeJ0Yel U cosiel (BO3MOKHO UCIIOJIb30BAHKE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHWE Ocajka,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKIuil (TOpeHue, peakluy paslIokKEHUs, COSAMHEHHS), pacIIO3HABAHUE
HEOPraHWYeCKHX BEIIECTB C MOMOLIbI0 KAueCTBEHHBIX pPEAKUWd Ha MOHbBI, pEUIEHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
miesioyamu).  XjopoBogopoa. ConsiHas KHUCIIOTa, XUMHYECKHE CBOMCTBA, MOJy4YeHUE,
npuMeHeHue. [leficTBre Xaopa U XJIOPOBOIOPO/Ia HAa OpTraHW3M YelloBeKa. BaxxHen e XJIopuabl
U UX HaXO0XJACHUE B IPUPOJIE.

O6mas xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHrne M (U3HMYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUTOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJiopoa, CTpoeHHe, (U3MYECKHe W XUMHYeCKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOrmre Kak MpeAcTaBUTENs Kiacca KUCTIOT U crienuduaeckue). XuMUYECKHEe PEaKInu, JIeKaIue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOTy4eHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conu cepHOU KHCIOTHI, KaueCTBEHHas peakius Ha cyinbdar-uoH. Haxoxnenue cepol U eé
COCIMHEHUN B IPUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSAMU CEPbI
(KUCTIOTHBIE JOXKIH, 3arPSI3HEHNE BO3/IyXa U BOJOEMOB), CITIOCOOBI €r0 IIPEI0TBPAIICHUS.

OOmas xapaktepuctuka 37JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIC CTETNICHH OKHUCICHHS. A30T, paclpoCTpaHCHHE B Tpupone, Quudeckue u
XUMH4YecKre cBoiicTBa. KpyroBopot azora B mpupoie. AMMHUaK, ero Gu3n4eckiue U XUMHIECKUE
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHHUS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,



npuMeHeHrue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJydyeHHe,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuii. XUMHUECKOE 3arps3HEHUE OKPYXKAIOUIeH cpeibl COSUHEHHUSIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
doctopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBA, moiydyeHue. lcmonbp3zoBanue ¢ochaToB B KauecTBE
MUHEPATBHBIX YIOOPEHHIA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIecKue cBoiictBa. Ancopomus. KpyroBopor yriepoaa B mpupoe.
Oxkcunsl yriaeposaa, ux (U3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA >KUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOrO TMOTEIUICHHS KJIMMaTa, MapHUKOBBIA APQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SIHCTBE.

[lepBoHayampHbBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCNMHEHHSIX YTJepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOUHUKA
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M NpPOMBIIITIEHHOCTH. [IoHATHE O OMOJIOrHYecKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
VIJIEBOAAX — W WX POJM B JKM3HU YeJOBeKa. MarepuaibHOE EIWHCTBO OPTaHUYECKUX H
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBneHuss o0 okcunae kpemuaus (V) u
KpeMHHEBOH KuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
6€30I1aCHOr0 MCI0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-UOHBI U HAONIOACHWE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakarolue (U3NYeCKue U XUMHUYECKHE CBOMCTBA TaJOT€HOB U MX COCJUHEHUH (BO3MOXKHO
UCITIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHWE ¢ oOpa3iamMu ceppl M e COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAIIOB), HAONIIOJCHWE TMporecca OOyriauWBaHMsS  caxapa TMOJ  JCHUCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, TPOBEJICHHE KaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeNUHEHUN
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEpUANIOB), 00pa3iaMu a30THHIX U (PochHOpHBIX yrnoOpeHui,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U N3ydeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEbl0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPHUANIOB), H3YYEHHE MOJENel KPUCTAJUIMUECKUX pemEToK anMmasa, rpadwura,
¢bynepeHa, 03HAKOMIIEHUE € MPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MoJIydeHue, coOupanue, paclo3HaBaHue U U3yYeHHE CBOMCTB
VIJIEKUCIIOrO Tra3a, MpPOBEACHHME KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H



U3y4€HUE TMPU3HAKOB WX NPOTEKaHUS, O3HAKOMJIEHHE C TMPOAYKIHMEN CHIMKATHON
MPOMBILIUIEHHOCTH, PELICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelme HeMeTauibl U UX
COCTMHEHUS».

MeTa/lIbl M UX COCAUHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepnonnueckoit cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAJUIMYECKas KPUCTAUTMYECKAs peHIETKa.
DJIEKTPOXUMUYECKUN pAJl HAOpsKEHU MeTaioB. DU3UYECKMEe M XUMHUYECKHUE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MetaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHocoOBl 3alMThl UX OT Koppo3uu. CrjaBbl (CTaslb, YyryH, AIOPATIOMUHUH, OpOH3a) M UX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[{enounble MeTalIbL: TIOJIOkKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{erouHO3€eMeNnbHBIE METAIIBI MATHUM U KalbIUi: NoJI0keHue B [lepuonnueckoii cucteme
xuMuueckux sneMeHToB J[. M. MenzeneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MHPUPOJE.
Pu3nyecKkue U XMMHUYECKHE CBOMCTBA MAarHus M KaibliUs. BaxHedmue COeIUHEHUs KalbLUs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHU .

AntoMunuii: nonoxenue B Ilepumoamyeckoir cucteMe Xumudeckux sgemeHToB JI. .
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousnyeckue U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepromnueckod cucrtemMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcupasl, Tuapokeunbl u conu skenesa (I1) m xenmesa (lll), ux cocraB, cBoiicTBa u
MOJTy4CHHE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUYEHUE
pPe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO UCIIOIB30BaHNE BHIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi U HATPUsi C BOJOH (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHUS Keje3a B
Kucimoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEpHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHus, KaabIus, AIFOMUHUS, IMHKA, xkene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiis ¥ KaibIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCH/IA IIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomip MpH XUMHUYECKHUX OXKOTax u
OTPABJICHUSIX.

XUMHYeCcKOe 3arps3HeHHe OKpYyKarolen cpepbl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
BemecTs, ganee — [1/1K). Poib xuMuu B pereHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3IoB MaTepUaIOB (CTEKIIO, CIUIABBI METAIIOB, MOJIMMEPHBIC MATEPHUATIBI).

Meostcnpeomemnuwie ceasu



Peanu3anus MeXNPEIMETHBIX CBA3CH MPU U3yYEHUH XHUMHUH B 9 KJIacce OCYIIECTBIISETCS
qCpe3 UCIIOJIb30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHfI, TaKk U HOHHTHﬁ, ABJIAFOITUXCSA
CUCTCMHBIMH JJIA OTACIIBHBIX NPEAMETOB €CTCCTBCHHO--HAYYHOI'O IUKJIA.

OO0111e eCTeCTBCHHO-HAYYHbBIC MOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TCOPHs, aHATU3,
CHHTE3, KiacCH(HKAIUA, TMEPUOTUYHOCTh, HAOIIOJICHUE, JKCIEPUMEHT, MOJICINPOBAHNUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MaTePHAIIBI.

®usuka: Marepusi, aroM, OdJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUJI, HW30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUIECKAsl PEIIETKA, CIUIaBbl, (PHU3NIECKIE BETMUUHBI, CTAHUIIBI
U3MEpEHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoMHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC yI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/ILHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HACKOIIaEMBIE, TOTUIMBO, BOIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS TPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHMs
JOCTHUTAIOTCS B X0/1e 0O0Y4EHHsI XUMHHU B €IMHCTBE y4eOHOH M BOCIIMTATEIbHOM JESITENbHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUICKHMH  COLIMOKYJIBTYPHBIMH M  JTYXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMUA B OOINECTBE MPAaBUIAMH W HOPMAaMH TMOBEICHUS W
CIIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHHMS, CAMOPA3BHUTHS U COIMATM3AIIIMH 00YJaIOIINXCS.

JINYHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYaIOMIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE ONbITAa JCATCIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

IIECHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICJIMI0, TIOHMMAaHHs 3HAYCHHS XMMHUYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMANUEH O MEepPeIOBbIX TOCTHKCHUSAX M OTKPBITHIX
MHPOBOH M OTEYECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE
MHpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEJICTABIICHNST O COLMAIBHBIX HOPMAax M MPaBUIAX MEKIMYHOCTHBIX OTHOIICHHU B
KOJUIEKTUBE, =~ KOMMYHHMKATUBHOH  KOMIICTEHTHOCTH B OOIICCTBEHHO  TIOJIE3HOW,
y4eOHO-HMCCIIeI0BATEIbCKOM, TBOPYECKOW W JAPYIMX BHIAX JESTEIBHOCTH, TOTOBHOCTH K
Pa3HOO0pa3HOIl COBMECTHOM JIESTEIBHOCTH MIPH BBIITOJHEHUH YUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIIIOJIHCHUM XMUMHYECKHX OKCIHEPHMEHTOB, CO3QaHHH Y4YEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHIO M B3aHMOIIOMOIIM B IpOIecce 3TOW y4eOHOH NesTeTbHOCTH, TOTOBHOCTH
OLICHHBATh CBOE IMOBE/ICHHE U TIOCTYIIKH CBOUX TOBAPHILEH C MO3UIIUK HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4€TOM OCO3HAHUS MOCIIECICTBUHN IMOCTYITKOB,;

3) IEHHOCTH HAYYHOT0 MO3HAHMSA:



MHUPOBO33PEHYECKHE TPEACTABICHUS O BENIECTBE M  XUMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIONINE OCHOBY JUIS
MOHWMAaHUS CYITHOCTH HAYYHOW KapTHUHBI MHUpPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI IPUPOIBI, B3AaUMOCBS3SX YEJIOBEKA C MPUPOIHON CPEor, O POJIM XUMHH B TIOZHAHUH
ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, MO3HABATEIBHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHhI, B TOM YHCIIC HAaBBIKOB CAMOCTOSITEIIBHON padOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM0o00pa30BaHUI0, MMPOCKTHOW M UCCIIEIOBATEIBCKON JCATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH ¥ YPOBHsI O0YyUCHUS B JaJIbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH XU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKHU
Ha 3JIOpOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCJICJACTBHIA W HENPUATHEC BPEIHBIX IPHUBBIYCK
(ynotpebneHusi ainkorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHHS IPaBUII
0€30MacCHOCTH MPHU OOPAECHUH ¢ XUMHUYCCKHUMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YYCHUIO MPodeccHii u Tpyaa pa3iudHOro poJia, yBaXKCHHUE K
TPYAIY U pe3yibTaTaM TPYI0BOU A€ITEILHOCTH, B TOM YHCIIe Ha OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWA TI0 XHWMHHW, OCO3HAHHBIA BBIOOP WHIUBUIYATbHOW TPACKTOPUH TIPOIOIKEHUS
0o0pa3oBaHUS C YY4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB U TMOTPEOHOCTEH, YyCHemHol mnpodhecCHOHANbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TIPABMIJI O€30MacCHOTO MOBEEHUS TIpH PaboTe ¢ BEIECTBAMH,
a TaKKE B CUTYAIHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JTFOICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTyJYaeMble IPU U3YYCHUH XUMHH, 7Sl pEIICHU 3a]1a4,
CBS3aHHBIX C OKPYXKAIOUIEH NpPUPOTHONW Cpenoil, s TOBBIIICHHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IyTeH MX PeIIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBLHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B coctraBe MerampeaMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHUPOBO33pEHUS OOILIEHAYUHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IpoIlece, KCIEPUMEHT U JIPYTo€.), KOTOPbIe UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (hOpMUPOBATH NMPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (TIO3HaBaTEIbHbIC,
KOMMYHHKATHBHBIC, PETYJATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU AEATEIbHOCTH.



Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue AecTBUA:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOI'O MBIIIJICHUS MPH OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIICIATH UX XapaKTEpHbIE IPU3HAKHU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTUMU TOHSTHSIMH), UCIOJIb30BaTh IMOHATUSA I OOBSICHEHUS OTIEIbHBIX
(GaKTOB U SBJICHUI, BRIOMPATH OCHOBAHHMSI U KPUTEPHH IS KITacCU(DUKAIIMA XUMHYECKUX BEIICCTB
U XUMUYECKUX DPEaKIHi, yCTaHABIMBATh MPUYUHHO-CIICACTBEHHbIC CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JETyKTHUBHBIC, MO AHAIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE MPUMEHSATh B MPOIECCE MO3HAHUSA MOHATUSA (NIPEAMETHBIE U METANPEAMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylia W ypaBHEHHUE XUMHYCCKOH pEakIMu — TPU PEIICHUH Y4eOHO-
MO3HABATENIBHBIX 3a/a4, C Y4YETOM OTUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABIECHHBIE BOINPOCHl B KAaYECTBE MHCTPYMEHTa MO3HAHMUS, a
Takke B KayecTBE OCHOBHI ig (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMK U TPOBEACHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJO0M IPOIIeCcCa, CAMOCTOSTENIbHO TPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIUIO PA3TUYHBIX BUIOB
1 GOpM IPECTABICHHUS, TTOJIyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYsSpHAS TUTEpaTypa
XUMHYECKOTO COJIepKaHusl, CIIPaBOYHBIE TOCOOUS, pecypchl UHTepHETA), KpUTUUYECKH OIICHUBATH
MIPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOIBI M 3alIPOCHI IPU MOUCKE B 0TOOpe MHOpMAIH 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33434
OTIpENIeIEHHOTO THUIIAa, MPUOOPETEHHE OIbITa B O0JACTH HCIOJIB30BaHUS WH(GOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHUM, OBIA/ICHHE KYJIbTYpOH aKTUBHOTO MCIIOIH30BAHUS PA3JIUUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIhHO BBIOMpPATh ONTHUMAIBbHYIO (OpMY TMpencTaBIeHUS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/1adyll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHE HKCTOJB30BaTh W aHAIM3UPOBATh B TIpoIlecce YYEOHOW M HCCIIEeNOBATEIhCKON
NEeSTENIbHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CETTLCKOTO X0351CTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHOM CPEIBL.

KomMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUs 3aJaBaTh BOMPOCH (B XOJe auasora W (Wiu) JTUCKYCCHH) IO CYHIECTBY
oOcyxgaemMoii Tembl, (HOPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1auu;



YMEHHS TIPEACTABIISITH MTOJTYYEHHBIE PE3yJIbTaThl O3HABATEILHON EATEIIBHOCTH B YCTHBIX
M THUCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUsSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATECIIBHOW M
HCCJICIOBATEIILCKON NIEATEIHbHOCTH TPU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéra
Oo0IIMX WHTEPECOB U COTJIACOBaHHS MO3UIUI (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
ITYPMbD», KOOPAUHALIUS COBMECTHBIX JCHCTBHIA, ONpPEIEIECHUE KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUA:

YMEHHE CaMOCTOATENBHO ONPEAENATh LENU AEATECIbHOCTH, IIJIAHUPOBATh, OCYLIECTBIISTS,
KOHTPOJIMPOBaTh M MPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOKO JICSTEIBHOCTh, BHIOMPATH
Hauboee 3 GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTHUPOBATH MPEIIOAKEHHBIA AJITOPUTM JICHUCTBHI IPY BBIOJIHEHUH 3aIaHUI
C Y4ETOM TOJIyYEHHS HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHSX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOT'O pe3yjibTaTa 3asBJICHHOW LEJIH, YMEHUE UCII0Ib30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B yCIOBUHU 3a/1aHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTENBHOIO COJEpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMmol, BBIJIENAIOT: OCBOCHHBIE
oOydarolmuMucss Hay4yHble 3HAHHUS, YMEHHMs M CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHoW oOnactu «XHMHS», BUIBl JAEATEIBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAaHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHUX MOHITHM: aTOM, MOJEKYyJa, XUMUYECKHM
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBasl A0JIs XUMHUYECKOTO dJIEMEHTA
B COGAMHEHMH, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJlb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCupuKaius
pEeaKlMii: peakliMi COCIMHEHMS, PEAKLIUN PA3JIOKEHUS, PEAKIIUN 3aMEIICHUS, PEaKIINH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMU, TEINIOBOM 3 (EKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CJION aroma, aToMHas OpOWTanb, PaglyC aToMa, XUMHYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPAllUsl) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX INOHSITHUM W TPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

e OmpeneNisITh BaJCHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIECHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPraHMUECKUX COEUHEHUSX;



packpbiBaTh cMmbici [lepmoandeckoro 3akona [[. M. MenneneeBa: 1€eMOHCTPUPOBAThH
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUs, 3aKOHAa ABOTapo;
ONKCHIBATh M XapakTepus3oBaTh TabmuuHyio Gopmy Ilepuoanueckoit cucTeMbl
XMMUYECKUX 3JIEMEHTOB: pa3jiuyarh MOHATHS «rjaBHas noAarpynmna (A-rpymma)» u
«moboynass mnoarpynna (b-rpymma)», maneie ¥ OGoJbIIME TMEPUOMABI, COOTHOCUTH
o0o3HavYeHusi, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue UX MO0 JICKTPOHHBIM CIIO0SM);

KJIaCCU(UIIUPOBATh XMMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMUUECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PA3ITHUUYHBIX
KJIaCCOB,  IOJATBEp)KJash  ONHCAaHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUSI XUMUYECKHX MIPEBPALLICHUM B Pa3IMUHbIX YCIOBHSIX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hopMyJie COEUHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIABICHHE MPUYMHHO-
-CIEICTBEHHBIX CBSI3€M — NIl U3YYEHHs CBOMCTB BELIECTB M XMMHUYECKUX PEaKLUN,
€CTECTBEHHO-Hay4YHbIE€ METOIbl IO3HAHMSI — HAOII0ACHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
AKCIIEPUMEHT (peanbHbIN U MBICIIEHHBIH );

CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYIO0H U IabopaTOPHBIM
0o0OpyJOBaHUEM, a TaKXke IpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
HWHCTPYKIUSMU TIO BHIMOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOTYUYEHUIO U
coOMpaHnI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHUCIOpPOAA), MPHUTOTOBJICHHUIO
pPacTBOpPOB € OMPEACIEHHON MAacCOBOW J0JIEN pacTBOPEHHOTO BEIIECTBA, MIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT ¢ TOMOIIBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K konny oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSATHH: XUMHUYECKUH HJIEMEHT, aTOM,
MOJIEKyJIa, NOH, KaTHOH, aHNOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMSA, XMMHUYeCKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BbEM, PacTBOP, AIIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJCKTPOIMUTHYECKAs UCCONMAIMSA, PEaKIUH HMOHHOTO OOMeHa,
KaTaau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBIE pPEaKIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHbBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KOBaJIeHTHas, WMOHHAs, METAJUIMYECKas), KpUCTAIIMYecKas peméTka, KOppo3us



METAJIJIOB, CIUIABBI, CKOPOCTb XHMMHMYECKOM PEAKUUH, NPEIEeNbHO TOIyCTHUMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMUYECKUX IOHSATUH M MPUMEHSTH 3TU
HOHSITHS IIPU OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJS COCTaBICHHMsS (OpMYa BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUSAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJlaccy coellMHeHMH 1o (opmMynam, BUJ XMUMHUYECKOH CBsI3U (KOBaJE€HTHas, MOHHai,
METaJUIn4YecKas) B HEOPraHUYECKUX COEJUHEHUAX, 3apsi]l HMOHAa IO XMMHUYECKOH
(dopMyiie, XapakTep Cpelpl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COEIMHEHHH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanyeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3inyaTh IMOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTbH 0003HAUEHUS], KOTOPBIE UMEIOTCS B IEPUOINYECKON Ta0IHIIE, C YUCIOBBIMU
XapaKTEepUCTUKAMH CTPOCHMs aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsj sAapa,
o0111ee YnCIIo 3JIEKTPOHOB U paclpesieieHne UX MO 3IEKTPOHHBIM CIIOSIM), OOBACHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHHM CBONCTB SJEMEHTOB W HUX COCAMHEHHUN B
npejienax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYHI ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUUECKUE
peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) o0OLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN;

COCTaBJIAITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLUUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peakluil HOHHOTO OOMEHa, YpaBHEHUS peakiui,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BeElleCTBaMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUECKOM peaklnu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCyqol M J1abOpaTopHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO JA0OPAaTOPHBIX XUMUUECKUX OIBITOB 10 MOJYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CHJIMKAT-, cyiab(aT-, TMIPOKCUA-UOHBI, KATUOHbI AMMOHMS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — JUId W3Yy4YeHHsl CBOMCTB BELIECTB U XMMHUYECKMX pEaKLuil, eCTEeCTBEHHO-
Hay4HbI€ METO/1bI IO3HAHUS — HAOJII0ACHUE, U3MEPEHHE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peaJIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HanmenoBaHue pa3jiesioB U TeM KoanuecTBo 4acoB JuiekTpoHHbIE (HUGPOBDbIE)
1/ | NmporpaMmmal Bcero Kourtpousb IMpakTnyec o0pa3oBaTe/ibHbIE PeCypChl

Hble padoThl | KuHe padoThl

Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS

11 Xumus — BakHas 00J1acTh 5 0 2 but6mmoreka [IOK
€CTECTBO3HAHMS U MPAKTUYECKOU https://m.edsoo.ru/7f41837c
JEATENHHOCTH YEIOBEKA

1.2 BewecTBa 1 XuMuieckue peakuu 15 1 0 bubnmnorexka HOK

https://m.edso0.ru/7f41837¢c
HWroro no pazneny 20
Paznen 2. BaxHeiilme npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB

2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 5 0 1 bu6nmoreka [IOK

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

2.2 Bonopoa.IlonsTre 0 KHCIOTaX U COMAX 7 0 1 bu6nunorexa [IOK

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

2.3 Bona. PactBopsl. [lonsiTie 06 ocHOBaHUAX 6 1 1 bubanoreka LIOK

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

24 OcHOBHBIE KJIacChl HEOPraHUYECKUX 13 1 1 bubmuoreka [JOK
COEMHEHUIN https://m.edso00.ru/7f41837c

Wroro mo pazneny 31

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN

3.1 [Tepuoanueckuii 3akoH u Ilepuonanueckas 7 0 0 bu6muoreka [JOK
crucTemMa XMMU4YeCKux anemMeHToB /1. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

3.2 Xumudeckas cBa3b. OKHUCIUTEILHO- 9 1 0 bu6nunorexa LIOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c

Hroro no paszneny 16 bubmuoteka [IOK
https://m.edsoo.ru/7f41837c

PesepBHOE BpeMs 1 0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c



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

OBUIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOI'PAMME
9 KIIACC
Ne HaumeHoBaHue pa3/iejioB U TeM KosanyecTBo yacoB DJieKTpoHHbIe (uppoBbIe)
n/n NMPOrpamMMbl Bcero Kontpoabubie | IlpakTuyeckue | 00pa3oBaTejibHBIC peCypChl
padoThI padoThI
Pa3znes 1. BenecTBO M XUMHYeCKHE PeaKIun
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 0 bu6nuoreka [JOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 5 0 0 bubnmnoreka [HOK
peaKIuii https://m.edso00.ru/7f41a636
1.3 DJIEKTPOJIUTHYECKAS TUCCOIUAIIHS. 8 1 1 bu6nuorexa [IOK
XUMUYECKUE PEaKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 18
Pa3nes 2. HemeTassibl M MX COeIMHEHH S
2.1 OO11ast xapaKTepUCTHKa XUMUYECKHX 5 0 1 bubmuoreka [JOK
anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
2.2 OO01as xapakTeprUCTUKa XUMUYECKUX 7 1 1 bubmuoreka [JOK
anemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCMHEHUS
2.3 OO11ast xapaKTepUCTHKa XUMUYECKHX 7 0 1 bu6muoreka [JOK
anemeHToB VA-rpynmsl. A3oT, pochop u https://m.edsoo.ru/7f41a636
UX COCTMHEHUS
2.4 OO61as xapakTeprUCTHKa XUMUYECKUX 8 1 1 bu6muoreka [JOK
aneMeHToB |V A-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTMHEHUS
Hroro no paszneny 27

Paznen 3. Mera/iibl 1 X COeTMHEHUSA



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

3.1 OO0111e CBOMCTBAa METAILJIOB 5 bubnunorexa LIOK
https://m.edso0.ru/7f41a636
3.2 Baxkueiinme MeTaIUIBl K UX COSTUHCHUS 13 bubnunoreka LIOK
https://m.edso0.ru/7f41a636
Hroro no pazueny 18
Paznen 4. Xumus u okpyxamonas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 bubnuotexa [JOK
https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 2 bubnnorexa [JOK
https://m.edso00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne Koumn- [aTa npoBeaeHus
n/n Tema ypoka 4eCTBO
4acos no mjiany | (gpakrudec-
Kast

1 [Tpenmer xumuu. Posib XMMHUU B )KU3HU YETIOBEKA. 1
Tena u Bemecta. CBOMCTBA BEIIECTB

2 [TonsiTre 0 MeTOAX MO3HAHUS B XUMUH. 1
XuMudeckas ocyna u obopynosanue. [Ipasuna
TEXHUKH 0€30ITaCHOCTH TP paboTe B KaOMHETE
XUMUHI

3 [TpakTiueckas pabota Ne 1 «IIpuembr 6ezonacHoH 1
paboThl ¢ 000PYAOBAaHUEM U BEIIECTBAMU.
CTpoeHue IaMeHn»

4 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus 1
cMecei

5 [TpakTuueckas padora Ne 2 «Ounctka 1
3arpsI3HEHHOM OBAPEHHOM COJIN»

6 Ou3nyecKue U XUMUUECKHE SBIeHUS. XUMHUECKUE 1
peakuuu. [Ipu3HAKY ¥ YCIIOBUS TPOTEKAHUS
XUMHUYECKHUX PEeaKIHii

7 ATOMBI 1 MOJIEKYJIbI. BeliecTBa MOJIEKYIISIPHOTO 1 1
HEMOJIEKYJISIPHOTO CTPOCHHUS

8 ATOMHO-MOJICKYJISIPHOE YICHUE 1

9 XUMUYECKUE DTIEMEHTHI. 3HAKHU (CUMBOJIBI) 1
XUMHUYECKHX dJIeMEeHTOB. OTHOCUTENbHAS aTOMHAs
Macca dJeMeHTa

10 Xumunueckue popmyisl. OTHOCHUTEIbHAS 1
MoJeKkysipHasi Mmacca. [IpocThie u cinoxHbIe
BEICCTBA

11 3aK0oH TOCTOSIHCTBA COCTaBa BEIIECTB. BrruncieHus 1
10 XUMHYECKUM (hopMysIam.

12 MaccoBast 101151 XUMHYECKOTO dJIEMEHTa B 1
COCTUHEHUU

13 Banentnocts. CoctaBnenue ¢popmyi o 1
BajieHTHOCTH. OnpeieNieHNe BaIeHTHOCTHU TI0
dbopmyie

14 3aKOH COXpaHEHUsl MACChI BEIIECTB 1

15 XHWMHUYECKUE YPABHEHHS 1

16 Knaccudukanus XuMHIECKUX peakini 1
(coenuHeHus, pa3IoXKeHHs, 3aMeIeHUsI, 0OMEHA)

17 KonuuectBo BemectBa. Monbs. MosnsipHas Macca 1

18 Brrunciaenus konuuecTBa, MacChl BEIIESCTBA 110 1
YpaBHEHUSM XUMHYECKHX PEaKIMi

19 O6o0011eHe U cucTeMaTU3alus 3HAaHUHM 110 paseny 1

"[lepBoHavyaibHBIE XUMUYECKUE TOHATHS "




20

Kontponbnas pabora Nel mo teme «BerectBa u
XUMUYECKHUE PEAKIIHI

21

Kucnopon - 371€MEHT 1 IpOCTOE BEUIECTBO.
Haxoxnenue B npupoae. Pusndeckue u
XMMHUYECKHE CBOMCTBA KUCIIOpOJia (peakuu
OKHUCJICHUSI, TOPEHUE)

22

Crioco0bI mosryueHus KUCIopo/a B 1adopaTopuu U
IPOMBIIUICHHOCTH. [IprMeHeHne Kuciopoaa

23

Boznyx — cmecs razos. Coctas Bo3nyxa. O30H.
3arpsi3HeHHE BO3AyXa U CIIOCOOBI €ro
PEOTBPALICHUS

24

TennoBoii 3 PeKT XUMUIECKOHN peaKIuu, IOHSITHE
0 TEPMOXUMHUYECKOM YPAaBHEHHH, 3K30- 1
SHAOTEPMHUECKUX PEaKIHIX

25

[Tpaktuyeckas padora Ne 3 o teme «llomyuenue u
coOMpaHue KUCIOPOAa, U3yYEHHUE ero CBOMCTB»

26

Bomopon — a5ieMeHT 1 MpoCcTOe BEIIECTBO.
Haxoxpaenue B npupose. [lonydenue Bogopoa

27

®dusnueckue 1 XUMUUECKHE CBOMCTBA BOJIOPO/IA.
IIpumenenue Bogopoaa

28

[Tpaktuyeckas padora Ne 4 o teme «llomyuenue u
coOupaHue BOAOPOIa, U3YUEHUE ero CBOMCTB»

29

Monsipablii 00BEM razoB. 3akoH ABOrajpo

30

Brrancnenust 00b€ma, KOTMYecTBa BEIIECTBA ra3a
0 €r0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA MU
00BEMY

31

Beruucnenust 06bEMOB ra30B 0 ypaBHEHHUIO
peakLyy Ha OCHOBE 3aKOHa 0ObEMHBIX OTHOIIEHHN
ra3zoB

32

O00011eHNe U cCUCTEMATU3AIMS 3HAHUN 110 TEME
"BpruncineHus 1o XMMHYECKUM ypaBHEHUSAM"

33

duznueckre 1 XUMUYECKHE CBOMCTBA BObI.
IIprmeneHne BoIbl

34

Bopna xak pactBoputens. HacblleHHbIE U
HEHACBIIIEHHbIE pacTBOPbl. MaccoBas 107s
BEIIIECTBA B PaCTBOPE

35

Pewienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
IIpuroroBieHue pacTBOPOB

36

[TpakTrueckast pabota Ne 5 o teme
«IIpuroroBiieHnEe pacTBOPOB C ONPENEIEHHON
MAaCCOBOM J10JIel paCTBOPEHHOTO BEIIECTBAY

37

O0001IeHHE U CUCTEMATU3ALMS 3HAHUI 110 TEME
"Kucnopon. Bomopon. Bona"

38

Konrpomnsnas padora Ne2 o teme «Kucnopo.
Bonopoa. Boga»

39

Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKUX
BEIIIECTB

40

Oxcuppl: cocTaB, Ki1accuuKaIysi, HOMEHKIATypa

41

[Tonydyenune u XuMHUYECKHE CBOMCTBA OKCUIOB




42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, 1
HOMEHKJIATypa, XUMUYECKUE CBOWCTBA

43 ITomyyenue ocHOBaHMI 1

44 Kucnotsr: cocraB, kitaccudukaims, HOMCHKIATypa, 1
XMMHYECKHUE CBOMCTBA

45 [ToydyeHnue Kuciaor 1

46 Counu: xnaccuduKanys, HOMEHKIATypa, CiocoObI 1
MOJIYYEHUs, XUMUYECKHE CBOWCTBA

47 XHMMHUYECKUE CBOMCTBA U NIOJIYYEHHE COJIEN 1

48 [TpakTuueckas padora Ne 6. Pemenue 1
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COCTMHEHUI»

49 I'eneTndeckas CBA3b MEXIY KJIaCCAMU 1
HEOPraHMYECKUX COCTUHEHUIM

50 O00011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME 1
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN"

51 Kontponbnas pabota Ne3 no reme "OcHOBHBIE 1
KJIACChl HEOPTAHUYECKUX COEAMHEHUN"

52 [TepBbIe MOMBITKH KIAaCCH(PUKAIIMH XUMHYECKUX 1
asieMeHTOB. [ToHSATHE O TPYIIITax CXOMHBIX
JJIEMEHTOB

53 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema 1
xuMmudeckux aneMeHToB /1. M. Menaeneesa

o4 CtpyKTypa nepruoJu4eckoi CUCTEMBI 1
J.V1.MenpeneeBa: nepuopl, TPYIIIbI, MOATPYIIIBI

55 Crtpoenue atToMoB. CocTaB aTOMHBIX SIJIEP. 1
N30TomnsI

56 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB 1
anemeHToB [lepuognyeckont cucremsr /1. H.
MeHneneena

S7 XapakTepruCcTHKa XUMUYECKOT0 3JIEMEHTA 0 €r0 1
nosioxenuto B [lepuognueckoit cucreme J1. H.
MeHneneena

58 3nauenue [lepuonnyeckoro 3akoHa JUisl pa3BUTHS 1
Hayku ¥ paktuku. [. . MeHnneneeB — y4€HbIN,
MeAaror ¥ rpakJJaHuH

59 DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XMMUYECKUX 1
HJIEMEHTOB

60 OCHOBHBIE BB XUMUYECKON CBSI3U 1

61 THUIBI KPUCTAIVIMYECKUX PELIETOK 1

62 O00011IEHNE U CUCTEMATH3AalMs 3HAHUM 10 TEME 1
"CtpoeHnue BenecTra. XUMHUECKas CBA3b"

63 CrerneHb OKUCIICHUS 1

64 OKHMCINTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINHI 1

65 OKHCIHUTENN U BOCCTAHOBUTEIHN 1

66 0O0001mmenune 3Hanuii o TeMe "OKUCIUTENHEHO- 1
BOCCTAaHOBUTEJIbHBIE peakiuu'

67 Kontponbnas padora Ne4 o reme «CtpoeHune 1

aToMa. XUMHWYECKas CBSI3b)




68 PesepBHbIil ypok. O000IICHNE H CHCTEMAaTH3AIINS 1
3HaHMU 10 KypCcy XMMHH § Kiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
Ne Komamu- JarTa npoBenenust
n/n Tema ypoka YecTBO
4acoB no miany | gaxkruyec-
Kas
1 Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema 1
xuMmudeckux aneMeHToB 1. M. Menaeneesa
2 Crpoenue aToMa. 3aKOHOMEPHOCTH B U3MEHEHUU 1
CBOWCTB XMMHYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NIEpUOJIOB
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX 1
BemiecTB. CBOMCTBA U NIOJTYyYSHUE HEOPTaHMYECKIX
BEIIECTB
4 Bunpl xuMuueckoil CBA3U U TUIIBI 1
KPUCTANINYECKUX PEIETOK
5) Kontpomnsnas padora Nel mo teme «I[loBTopenne u 1
yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zielioB Kypca 8
KJ1accay
6 Knaccugukaius XuMUuecKux peakuui no 1
pa3IMYHBIM MPU3HAKAM
7 OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI 1
8 TennoBoil 3¢ (hexkT XUMUUECKOH peakIuu. 1
BprunciieHus mo TepMOXHMMHUYECKHM YPaBHEHHUSIM
9 CkopocTb xumuyeckoit peakiuu. [lonsarue o 1
TOMOTEHHBIX U TeTEPOTEHHBIX peakiusix. aKTopsl,
BJIMSIIOIME Ha CKOPOCTh XUMUYECKOM peakiuu
10 ITonsiTne 0 XNMHUYECKOM paBHOBECHH. DaKTOPBHI, 1
BJIMSIIONIME HAa CMELICHHE XUMUYECKOTO PaBHOBECHS
11 DIIEKTPOJIUTHI U HEANEKTPOIUTHL. Teopus 1
AIIEKTPOIMTUYECKOH Tucconuanuu. JJucconuanus
KHCJIOT, OCHOBAHHUM, COJICH
12 CunbHble U cradble 31eKTpoauThl. oHHbIE 1
ypaBHEHUS peaKuid
13 XVMHYECKHE CBOWCTBA KMCIIOT U OCHOBAaHUH B 1
CBETE MPECTABICHHI 00 dIIEKTPOIUTHIECKOM
JICCOIIMALIUU
14 XHUMHUUYECKUE CBOMCTBA COJIEH B CBETE 1
NPECTaBICHUN 00 YJIEKTPOITUTHUECKON
JICCOIIMALIUU
15 [Ipaktrueckas padora Ne 1. «Pemenue 1

AKCIIEPUMEHTANIbHBIX 3a7au» M0 TeMe "XHuMHUuecKue
CBOMCTBA KHCIJIOT, OCHOBAHUM, COJICH B CBETE




MIPEACTABICHUI 00 AIEKTPOTUTHUECKON
Jquccoranuu’

16

CaoiicTBa HOHOB. Onpe/ieIeHHe HOHOB

17

O06o01Ienre 1 cucreMaTu3anys 3HaHUH 110 TeMaM
"OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
Al

peakuuii" u "DIEeKTPOJUTHYECKAs TUCCOLIUAIIUS.
XMMHYECKUE peaklluy B pacTBopax”

18

Kontponbnas padora No2 o remam "OCHOBHBIE
3aKOHOMEPHOCTU XUMUYECKUX PEeaKui" u
"DneKTponuTHYecKas qucconnanui. XuMU4ecKue
peaxkuuu B pacTBopax”

19

OO01mas xapakTepuCTHKA rajloreHOB. XUMUYECKHE
CBOICTBA Ha NMPUMEPE XJIOpa

20

CpaBHI/ITeHBHaﬂ XApaKTCPHUCTHKA I'aJIOTCHOB

21

Xnoposogoposa. CossiHas KUCI0Ta, XMMUYECKHE
CBOIICTBa, MOJIy4eHUE, TPUMEHEHUE

22

[IpakTuueckast padora Ne 2 mo teme «llomydenue
COJISTHOM KHMCJIOTBI, U3y4EHUE €€ CBOMCTBY

23

Brrancaenus mo YPaBHCHHUAM XUMHUYCCKUX
peaKHHﬁ, CCJIM OAWH U3 PCAarcHTOB J1aH B H30BITKE

24

OO61mmas xapakTepucTuka 3JeMeHTOB VIA-rpynmsl.
AnnorpornHbie Moaudukanuu cepsl. Haxoxnenue
Cephl U €€ COCTMHCHUH B IPUPOJIe. XUMUYECCKHE
CBOMCTBA CEPBI

25

CepoBoaopoi, cTpoeHue, Gpu3ndeckue u
XAUMHUYECKUE CBOWCTBA

26

OKCI/II[BI CCPHI. CepHaﬂ KHCJ0Ta, (1)I/I3I/I‘IGCKI/IC n
XUMHUYCCKUC CBOI\/'ICTBa, MMPUMCHCHHUC

27

XYUMUYECKUE peaKkiluu, JIexKallrue B OCHOBE
MIPOMBIIIUIEHHOTO CII0C00a MOJTyYeHUs CEPHOM
KHUCTIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIei
Cp€abl COCAVMHCHUSAMU CCPBI

28

Bbruuciienre MaccoBoii TOJU BBIXO/A MPOAYKTA
peaKiuu

29

[IpakTuueckas padora Ne3 "Pemenue
SKCIEPUMEHTANBHBIX 3a7a4 1o Teme "Kucnopon u
cepa"

30

Kontponbnas padota Ne3 o remam "I"asmorenst" u
"Kucnopon u cepa"

31

OO011ast XxapakTepUCTHKA 3J€MEHTOB V A-Tpynibl.
A30T, pactipocTpaHeHue B Ipupojie, Gu3nyecKue u
XUMHYECKHE CBOMCTBA

32

AmMMuak, ero (pu3nYecKue 1 XUMUIECKHUE CBONCTBA,
MOJIYYeHUE U IPUMEHEHHE

33

Conn aMMOHUA

34

[IpaxTuueckas padora Ne 4 mo teme «llomydenue
aMMHaKa, U3y4YEHHUE €r0 CBOWCTBY»

35

A3OTHas KUCIOTA, €€ (HU3MUeCKHe U XUMUYECKUE
cBoyicTBa. Coyil a30THOU KUCIIOTEI




36 ®docdop. Oxcua pochopa (V) u pochopnas 1
KHUCTI0Ta, GU3NYECKUE U XUMUIECKIE CBOHCTBA,

MOJTy4YeHUE

37 MunepaiibHble yI00peHus. 3arpsisHeHne 1
OKpYKarollel cpeJibl MUHEPAJIbHBIMH YI0OPEHUSIMU

38 XapaKTepucTHKa yriepojaa i KpeMHUs. YTIepo/, 1
pacmpocTpaHeHHe B MPUpoe, (hu3ndecKue u
XUMHUYECKHE CBONCTBA

39 Oxkcuppl yraepoaa, ux pu3ndeckue U XUMHIECKHe 1
CBOIcTBa. DKOJOTNYEeCKUe MPOOIEMbI, CBSI3aHHBIE C
okcuioM yriepoaa (1V)

40 YronbHast KUCIOTA U €€ COH 1

41 [IpakTuueckast padora Ne 5 o teme "llonyduenune 1
yriaekucioro rasa. KauectBennas peakius Ha
KapOoHaT-roH"

42 [TepBoHavaIbHBIC IPEICTABICHHUS 00 OPraHUYECKUX 1
COCIMHEHUSIX yriiepoaa

43 KpemHuwii u ero coequHeHus 1

44 CunukartHasi IpPOMBIIUIEHHOCTh 1

45 KonTtponbHast padora Ne4 o teme «A30T u 1
docdop" u "Yrnepon u kpemHUI"

46 OO61as xapakTepUCTHKA XUMUYECKUX IIEMEHTOB — 1
MeTalIoB. MeTandeckasi CBsi3b U METaJUTHUeCcKas
KpUcTauIMyeckas pemeéerka. usznyeckue cBOUCTBa
METAJIJIOB

47 XUMHYECKUE CBOMCTBA METAJIIOB. 1
DIEKTPOXUMHUYECKHH Psil HAMIPSHKEHUI METaJJIOB

48 O06mme cnocoOs! moydeHus: MetauioB. CIuiaBsl 1

49 Brruncnenus no ypaBHEHUSAM XUMHUYECKUX 1
peaKIuid, €ClIi OJTMH U3 PEarcHTOB COJICPIKUT
pUMeCcH

50 [ToHsITHE O KOPPO3UH METAILIOB 1

51 I1lemouHbIe MeTAIIITBI 1

52 [Ienoyno3eMenbpHBIE METAIUIBI — KaJIbIIUM U MarHui 1

53 Baxueimme coefnHeHNs KaJIbITHI 1

54 JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS 1

55 [IpakTuueckas padota Ne 6 mo treme "XKecTkocTh 1
BOJIbl U METO/bI €€ yCTpaHEeHUs"

56 AToMUHUT 1

57 AmMoTepHbIe CBONCTBA OKCHJIA U THIPOKCHIA 1

58 Keneso 1

59 Oxkcuapl, Tuapokcu bl u conm xenesa (1) n xenesa 1
(1)

60 [TpakTudeckas padota Ne 7. Pemenue 1
AKCIEPUMEHTANBHBIX 3a7a4 Mo Teme «BaxxHenmme
METAJIJIbl U UX COETMHEHUS

61 Brluncnenus o ypaBHEHUSIM XUMHUYECKUX 1

PEaKIMii, €CITM OJIMH U3 PEarcHTOB JIaH B N30BITKE




WJIM COAEPKUT MpUMecH. Beruncienus MmaccoBoi
JIOJIY BBIXOJA IIPOAYKTA peaKIun

62 O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME 1
"BaxHeiime MeTaJUIbL U UX COEIUHEHU"

63 Kontponbnas padora Ne5 o teme «Bakneiimue 1
METaJIbl U UX COSTUMHEHMS)

64 BemectBa 1 MmaTepuaisl B IOBCEAHEBHOMN KU3HU 1
YyeJjioBeKa

65 XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIECH Cpebl 1

66 Poip XxumMun B pelnieHur SKOJIOTHIECKUX TTPOOIeM 1

67 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS 1
3HaHUM 110 TeMe "BBIUMCIIEHNS 10 XUMHUYECKUM
ypaBHEHUSIM"

68 PesepBHbIit ypok. O600111€HNE U CHCTeMAaTU3alNs 1
3HaHU# 10 TeMe "l eHeTUUeCKue CBSI3H MEXKY
KJIACCAMH HEOPTraHUYECKHX BEIIeCTB"

OBHIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o01iecTBo «M31aTeabcTBoO
«IIpocsemenue»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Akimoneproe odmiectBo «M31arenbcTBo

«IIpocseenune»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., Akironepaoe o0iiectBo «M31aTenbcTBo
«IIpocBerenue»

Xumus, 9 knacce/ Pynsutuc I'.E., ®enpaman @.I°., Akuronepaoe obmiecto «M3narenbcTBo
«IIpocserenune»

A.M.Paneukuit Xumus: nunakruueckuil matepuan 8-9 ki. M.: IIpocBemienue

A M.Paneukuii TpeHMpOBOYHbIE U IPOBEPOUHBIE pabOTHI 8-9 Kilacchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

resh.edu.ru
myschool.edu. ru

yaklass.ru
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