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IHosicHuTEeILHAA 3aIIUCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yjapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHBIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYy4CHHS,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIWBACT
o0s3aTenbHOE MPEIMETHOE COoepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPeAeseT KOIMUeCTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
W3Y4YEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTE 00yUaroluXcsi, ONpeAesieT BO3MOXKHOCTH MpeaAMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHsSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE Li€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHUE XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpPOBaHUS MUPOBO33pEHUsT 00ydalolerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MIPUPOJIE, O MYTIX
pelieHus T00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN O0y4aromxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS11a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAroM B () OPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyJaromuxcs.

Jlannble HampaBiieHHs B OOy4€HHHM XMMHUHU 00€CIEeYMBAIOTCS Clenu(pUKON coaep KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yJaroNMMHUCS CUCTEMBbl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepiaHHE CKIIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
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CTPYKTYPHO OpPraHHW30BaHbl MO IMPUHILMITY NOCIEIOBATEIBLHOTO PA3BUTHUS 3HAHUM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C IPHUBJICYEHHUEM 3HAHUW M3 paHEE M3YUYEHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKOM JEATENbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU M3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX TNPUMEHEHHMHM B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEHEBHOM KU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO PEIIEHUH, CIOCOOHOW ananTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMHCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— ¢opMupoBaHue y 00y4aronxcs T'yMaHUCTHUECKUX OTHOIICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduss U HaNPaBICHHOCTH JlalbHEeNIIero o0yyeHusl.
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OO61iee yucino 4acoB, OTBEAEHHBIX U M3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 gacos: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).

Y4eOHuKH U ydeOHbIe TOCO0Us, KOTOPbIE UCTIOIB3YIOTCS B X0/1€ U3YUCHHUS IIPEAMETA!

- T'abpuensa O.C., OctpoymoB MW.I'., CnagkoB C.A. Xumus. 8 kmacc. M3a.: Mockaa,
«IIpocsemenue», 2023r;

- T'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A. Xumusa. 9 knacc. M3a.: Mocksa,
«IIpocsemenner, 2019r.

Conep:xkanue y4eOHOIo npeamera

8 KUIACC

IMepBoHayajibHbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XUMHS B CUCTeME Hayk. Tema u
BemecTBa. Dusnueckue CBOWCTBAa BELIECTB. ArperarHoe coctosHue BemiecTB. lloHsatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucThie BemiecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[TpocThie U cllokHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYIIApHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BEIIECTB. XuMudeckue ypaBHeHus. Knaccudukanms XuMUYeCKuX peakiuui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBUiIaMu pabOThl B J1abOpaTopuu U NMpUEMaMU
oOparmieHus ¢ j1abopaTOpHbIM 00OpYIOBaHHWEM, HW3YUYE€HHE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NpOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOMN) sABJIEHUM, HaOmo1eHe
W ONHCaHWE TMPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM conu menu (II), msydenwe crocoOoB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINSA,
xpomarorpadus, NpOBeIEHHE OUYUCTKH TOBAapPEHHOW COJM, HAOJIOJEHHE U  ONHCAHHE
pe3yJbTaTOB IMPOBEJEHUS OIBbITA, HUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHsS MacChl, CO3/IaHUE
MoIeNIeld MOJIEKYIT (IITapOCTEP KHEBBIX ).

BaskHeiiiue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucmopong — 31eMeHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl TONydyeHHs KUCIOpoJa B Jlabopatopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(pHUKAINS
KHCIIOpOJa.
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TennoBoit >(pdekT XUMHUECKOW peakinh, TEPMOXHUMHUYECKHE YypaBHEHHs, 5K30- U
SHAOTEPMUYECKUE peakuuH. TomaMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCWICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mnpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPUPOIE,
buznyeckue 1 XuMUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOBI osydeHus. KucioTsl u comnu.

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

®usnueckue cpoiicTBa BoAbl. Boma kak pacrtBoputrens. PactBopbl. Hacklmennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BewlecTB B BoAe. MaccoBas 10is BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa UM OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kitaccubukanus OKCHIIOB:
coJyieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyeHne okCcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: HIEMOYM W HEPACTBOPHMBIC OCHOBAHHUSI.
Homenknatypa ocHoBaHuidl. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnotsl. Knaccudukamus xkucnor. Homenknarypa kucinor. Ou3nuecKkue ¥ XUMHYECKUE
cBoiicTBa kucior. Psan akruBaoctu metamioB H. H. bekerosa. [Tonyduenue Kucior.

Conu. Homenknatypa cosieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeeNieHUue COJEpKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mmoxkapa), 03HaKOMJICHUE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3YyYeHHE CBOWMCTB BojAOpona (TOpeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (I0)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIeHE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pacTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJBI C MeETaljlaMHM (HaTpUeM WU KalbleM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIeOBaHNE OOpPa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pPAacTBOpPAx KHCIOT U LIEJIOYEH, U3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C MeTaJlJlaMu,
peakuuil HEWTpalu3alud, IIOJYy4eHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BaxHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpeseesa. Ctpoenune aToMOB. XUMHYECKas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBble TOMBITKH KJIACCUPUKALNUKA XUMHUYECKUX JdyieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHbIE METAJUIbI, TaJOTeHbl, UHEPTHBIE Ia3bl).
DJeMeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHBIE OKCUIBI M THIPOKCUIBI.

Ilepuonuueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Koporkonepuognas u JuiHHONepuoaHas (opmbl Ilepuognueckoit cucteMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.
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Crtpoenne aromoB. CoctaB aroMHbIX szaep. HW3orombl. OnektpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnngeneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 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 — yu€HbIi U TpakIaHKH.

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

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[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
4yepe3 HWCIOIh30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMHU JIJ1s1 OT/IEIIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(uKauusi,  TEePUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHWJ, HW30TOMbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJ0, O0bEM, arperaTHoOe
COCTOSIHME BEIeCTBa, ra3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

Bbuonorus: porocuntes, apixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMH CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi MO Pa3InIHBIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKIE YPAaBHEHHUSI.

[TonsiTue o ckopocTH xuMuyecko peakuuu. [lonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOT€HHBIX M TETEPOTeHHBIX peakiusax. [lonstue o
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katannse. lloHaTHe o XuMuyeckoM paBHOBecuH. MDakTOphl, BIMSIOIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEJIHOM peakuuu. CocTaBilieHUE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a SJICKTPOHHOI 0 OaaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenens quccounanuu. CuiabHbIE U ClIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCiloBHs NPOTEKaHMs peaklUil HOHHOro OOMeHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTHe 0 rupoIN3€e COJEH.

XumuuecKkuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEeaKkIMM OT BO3AECUCTBHUS PA3IUUHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, IMpolecca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPHU3HAKU MPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BbIACICHME ra3a, 00pa3oBaHME BOJbI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUil (FOpeHue, peakiuu pasjiokKeHUs, COeAMHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmast xapakrtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUEcCKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (puU3MUECKHe CBOWMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYeCKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a IMosydyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.

OO6miass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpocTpaHEHHEe B Npupoje, (Qusmdeckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3ndeckue 1 XMMUYecKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHEe CBOMCTBa,
npuMmeHeHrne. KauecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyudeHUE,
busznueckne ¥ XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne 234 ot 16.11.2023. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CtpaHuua 7 n3 19. CtpaHnua cosgaHa: 16.11.2023 11:59 =¥ TATAPCTAH



ynoopennii. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyuyeHue. Vcrnosnb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3MYEcKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcronb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOTOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencrtaBieHuss o6 oxcune kpemuums (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakaromue (pU3NYecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COCJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHWE C 00pasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yuyeHHEe XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOJ0JIeHUuEe IpHU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (pU3MUYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YA0OpEHUIA,
HojydeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTHBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, CoOOupaHue, paclio3HaBaHNe
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKATHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 331a4 1Mo TeMme «Bakueiimmue
HEMETaJIJIbl U UX COETUMHEHUS.

Metanibl M X COeIMHEHUS
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OOmiass xapakTepUCTHKAa XHUMHUYECKHX OJJIEMEHTOB — METalIOB Ha OCHOBaHMHM HX
nosioxenus B [lepuonnueckon cucreme xumudeckux anemeHTos 1. . Menneneesa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTajnuyeckas CBsI3b M METaUIMYECKas KPHUCTAJUIMYECKast
peméTka. ODJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTaioB. PU3MUECKHEe U XUMUYECKHE
cBoiicTBa MetayyioB. OO1Me crnocoObl Moixy4deHus: MeTauioB. [loHATHE O KOPPO3UU METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenne
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHo3emMenbHBIE METAJUIBI MarHuid M KajabUui: mnoJoxeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajlblus. BaxkHelme coeIuHEHUs
KaJbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTE BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. WM.
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousnyeckue U XUMHUYECKUE CBOMCTBA
amoMuHusl. AM(OTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu sxkenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu METalIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIOJNB30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHACIOpoAe  (BO3MOXHO  HCHOJb30BAHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHus, KaabIUs, allOMUHUS, IMHKA, *kene3a (II) u xenesza
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HATpus,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCH/IA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHel1ne MeTasuibl U UX COSUHEHUSD.

XuMus M OKpykaouas cpeaa

BemecTtBa n Marepuaisl B IIOBCEJHEBHON JKM3HU YeJIOBEKa. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYKarollen cpefbl (MpeaenbHas TOMyCcTUMasi KOHLEHTPalus
BeniecTs, gainee — [1/IK). Ponp Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAJIIOB, TOJIMMEPHBIE MaTEPHAIBI).

Meostcnpeomemnuwie céasu

Peanuzanus MexXnpeIMeTHBIX CBA3€H NMPHU MU3YYEHHH XMMHH B 9 Kilacce OCYIIECTBISETCSA
Yyepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SBJISIFOLIUXCS] CACTEMHBIMHU JIJIs1 OT/I€NbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DIKCIEPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTepUAIIbI.
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O®uznka: Marepusi, aToOM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHUJ, H30TOINBI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pelETKa, CIUIaBbl, (U3MYEeCKUe BEIMYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

I[Inanupyembie pe3yibTaThl H3yUeHHUs] Y4eOHOT0 MpeaMeTa

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0O0mmiero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0OJIe 00Y4YEHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCUMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NMPUHATHIMU B OOILECTBE MpPaBUIaMU U HOpPMaMM NOBEJICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COIMATH3AINN 00yIarOIIUXCSI.

JInuaOCTHBIC PE3YyIbTAaThl OTpaXarOT T'OTOBHOCTH O6yanOIHHXC$I PYKOBOJACTBOBATLCA
CUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTprMoTHYECKOro BOCHUTAHMA:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HACJIeIMI0, NOHUMAaHMs 3HA4YeHUs XMMHUYECKOM HAyKH B JKU3HHM COBPEMEHHOro OOLIeCTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEpHONW MH(OpPMALMEH O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpa:KIaHCKOr0 BOCIMTAHUSA:

NpPEICTaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHUBE, KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTH B 06HI€CTBCHHO HOJ'IC3HOﬁ,
y4eOHO-HUCCIIEeIOBATENbCKOM, TBOPUECKOW W JPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM J1€ATEIbHOCTH MPH BBIIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUM XMMUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIX B MPOLECCE ITOH y‘-IG6HOI>i JACATCIIbPHOCTH, TOTOBHOCTHU
OLICHUBATh CcBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IIIIGI\ﬁ C IMO3WIUMKU HPABCTBCHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BENIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABIIAIOIME OCHOBY IS
NOHMMaHMUS  CYIIHOCTM HAayyHOW KapTHHBI MHpa, NPEACTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YelIOBeKa ¢ MPUPOJHON Cpeoi, O poiu
XUMHU B ITIO3HAHNHU OTUX SaKOHOMepHOCTeﬁ;

IMMO3HAaBaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUHA TI0 XUMHU,
HEoOXoauMBbIe Uil OOBSCHEHHs HAOMIOaeMbIX MPOLECCOB M SBJICHUH, MO3HABATEJIBHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSATENIBHOM paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JIUTEpaTypod, NOCTYHMHBIMH TEXHHUYECKHMMH CpPEICTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;
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UHTEpeC K OOy4yeHHUIO U MO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MIPOCKTHON M HCCIENOBATEIBCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBbIi 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUU U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOTrojsl, HApKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTU MpH OOpallleHMH € XMMHYECKHMHU BEIIeCTBAaMH B OBITY U peallbHOMN
JKU3HH;

5) TpyAoBOro BOCIMTAHHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(EcCHii  Tpya pa3IudHOro poJia, yBaXEHHUE K
TPy U pe3yldpTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE HPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB W CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATIBHON CPEIE;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIOACHUS MPaBUl O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBAMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJy4YaeMble IMPU HM3YUYEHUU XUMHUH, ISl PEIICHHS
3a/1a4, CBA3aHHBIX C OKpPY>KaroUIed MPUPOJHOMN Cpesloi, AJi MOBBILICHUSI YPOBHS 3KOJOTUYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBILUICHUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYMMBIE JJISI (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akT, cUCTEMA,
MPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpbIe 00€CreunBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHMSI HCHOJb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUM:
pPacKpbhIBaTh CMBICII XUMHUYECKHX TOHSTHA (BBIACIATh WX XapaKTepHbIE TMPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS W KPUTEPUU s KIacCH(PHUKAIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MMPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXIy 00BEKTaMH U3YUCHHS, CTPOUTH JJOTUYECKUE PACCYKICHHS (MHIYKTHUBHBIC, IeTyKTUBHBIC,
110 aHAJIOTUH), IeJaTh BBIBOJIbI M 3aKJIFOUECHMS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUSA MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XUMHUH, NpeoOpa3oBBIBATH ILIUPOKO
MpUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKUN 3HAK (CHMBOJI DJIEMEHTA),

XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakluu — TMpU pelIeHud YydeOHo-
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MO3HABATENbHBIX 33/a4, C Y4ETOM OTHUX MOJIECIbHBIX NPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIESCTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBbIX IIPOIECCaX U SBJICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AelCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOJI0OM IPOIIECCca, CAMOCTOSTEIBHO TPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHWS M BBIBOJLI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3ITMYHBIX BUJIOB
1 HOpM TIPEJICTABICHHUS, TTOJTYIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIep)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TIPUMEHSTh Pa3JIMYHBIC METOJIBI M 3aIIPOCHI TIPU IMMOUCKE U 0TOOpEe WH(POPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBITOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HCMHOJIb30BaHUS WH(MOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHUH, OBJIa/IEHUE KYJIbTYpOi aKTUBHOTO HMCIIONIb30BAHMS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeaCTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4dl HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHOHl U HcCiIenoBaTelbCKON
JESTSIILHOCTH HH(POPMAIIHIO O BIMSHUU TIPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YyueOHbIe 1elCTBHUS:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe auanora ©u (WIM) IJUCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii TeMmbl, (OPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN JAESITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3CHTALUI0 PEe3yJbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENBLHON U
HCCIIEIOBATENLCKON NIeATeIbHOCTH TPU PELICHUH BO3HHMKAIOMIMX MpoOlieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBD», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPE/ICICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJIbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOonee dD(PQEeKTUBHBIE CHOCOOBI pelieHHs y4eOHBIX U TO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AJITOPUTM JIEHCTBUHN TMpU
BBITIOJTHCHUH 33J]aHUH C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHM 00 HM3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OIIEHUBATh COOTBETCTBHE TOJYYCHHOTO pe3yiIbTaTa 3asBJICHHOW IIENH,
YMEHHE HCITOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPe/JIaraéMbIe B YCIIOBHH 3aJTaHUH.
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NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIECNAIOT: OCBOCHHBIC
o0yyarolMMUCST Hay4yHble 3HAHUSA, YMEHUS M CHOCOOBI JEHCTBMM, cHenuduueckue s
OpeaMETHON 0o0sacTh «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUA, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenust B 8 kiiacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJA, XUMUUYECKHUM
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJbHAs aTOMHash M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK AP (PEKT peakuuu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paJuyc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENoJsipHas KOBAJICHTHAs CBs3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAILICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJMUKY JJIi COCTaBileHHs (OpMYJ BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

e ONpeneNsITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTEIEHb
OKHUCIJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHMM 1o ¢opMmyaaMm, BHJI XHUMHUYECKON CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . 1MI. MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE MNEPUOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosokeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOaMuHyro ¢opMmy Ilepuonnyeckoil cucremMsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moarpymnma (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3aps] sapa, OO0Ilee YHCIO 3JIEKTPOHOB H
pacrpeneeHue UX Mo JIEKTPOHHBIM CII0SIM);

e Iaccu(UIUPOBaTh XUMUYECKHE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

e XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB pPa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PeaKIuil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKaHHSI XUMUYECKUX MPEBPALICHUH B pa3IMYHbBIX YCIOBUSX;
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® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

® [PUMEHATH OCHOBHBIE ONEPALUHU MBICIUTEIBHON AESITEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHIO0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  MO3HaHUs  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e cleloBaTh MpaBUjaM I[OJIb30BAHMUS XMMHUYECKOM TMocydod ©  1a00paTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TOTYYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA W KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIBIO0 MHINKATOPOB (JIakMycC, (DeHONIPTATCHH, METUIIOPAHK U JAPYTHE).

K koHny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

® PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHUN: XMMHYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEILECTBO, CIIOAKHOE BEUIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHh OKUCICHUS, XMMHUUYECKas peakius, XUMHYECKas
CBsI3b, TCTUIOBOW I(PPEKT peakiuu, MOJIb, MOJSPHBIH 00BEM, PAaCTBOP, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKIUd HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, QJJIOTPONHS, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKasi), KpPUCTAUIMUecKas pemérka, KOoppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOM peaklHuH, MPeAesbHO J0MyCTUMas
koHueHntpauus [1/IK Bemectsa;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA W MPUMEHATH 3TU
MIOHSITHUS TIPH ONMCAHHUH BEIIECTB M MX MPEBPAIICHUI;

® ICMOJNB30BaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBleHUS (OPMYyNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® ONpeneNnsaTh BaJE€HTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PaA3JIMYHOIO COCTaBa, IMPUHAAJIECKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIACCY COCNMHEHHM 1o (opmysam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3aps] HOHAa IO XHUMHUYECKOU
dbopmyre, xapakTep Cpelabl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmbich [lepuoanueckoro 3akona J[. . MenneneeBa u JeMOHCTpUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh U XapaKTepU30BaTh TabmuuHyw dopmy llepuonnueckoi
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mobounas mnoxrpymmna (b-rpymma)», maneie u OoNbIIME TEPUOJBI,
COOTHOCUTH O0O3HAuUEHUsS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKOW Tabnuie, ¢
YUCJIOBBIMHU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHMHM CBOWMCTB JJIEMEHTOB U WX
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COEMHEHUH B Ipejenax MajbIX MEpUOIOB M INIABHBIX HNOATPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (110 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMM BEUIECTB, MO TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONUCAaHUE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUECKUX PEAKLIUH;

COCTaBJIATh YPABHEHUS 3JIEKTPOIUTUYECKON JTUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
IIOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKkMil HOHHOr0 0OMeHa, ypaBHEHMs PEaKLUi,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIYy BeELIECTBAaMU
pa3IM4YHbIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa 3THX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKaHUS XUMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

coOuoaTh  IpaBuiIa XMMHUYECKOH MOocyaod U  J1abopaTOpHBIM
o0Opy/OBaHMEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHUIO Ira3000pa3HbIX BELIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

IIO0JIB30BaHU

MIPOBOJIUTH PEAKIIMHU, MOATBEPKIAAIONINE KAYECTBEHHBIM COCTaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMuI-, HOAMI-, KapOoHar-, Qocdar-,
CUJIHMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHHMUECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAJW3 U CUHTE3,

cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XHUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHHWE, W3MEPEHHUe, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).
TemaTnueckoe MIAHKPOBAHME
8 kirace
No | HazBanue pasaenaa | BocnurarteabHbIi JIEKTPOHHBIE Koumuec
n/ | MPOrpaMmbl, KOMIIOHEHT uudposbie TBO
g | HAUMeHOBaHHE TeMbl o0pa3zoBarTejibHbIE 4acoB
YPOKa pecypcbl
Pasznea 1.IlepBoHavanbHble XUMHYECKHE OHATHSA
1 Xumusi —  BaxHas | DKOJOTUYECKOE BOCIUTAHUE, Su
06I1acTh CIIOCOBCTBYIOIIEE bubimoreka [LIOK
€CTECTBO3HAHUS U | GOPMHPOBAHUIO https://m.edsoo.ru/7f4183
MIPAKTHYECKOU DKOJIOTMYECKOM  KYJIBTYpHI, | 7¢
JIeSITEIbHOCTH YEJIOBEKA | OTBETCTBEHHOT0, OEpEeXHOT0
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OTHOILLIEHUSI K  MPUPOJE,
OKpYKalolleu cperie.

OTHOIIEHHUS K  MPHUPOJE,
OKpYKarollleu cpeJie.
2 BemiectBa u | TpynoBoe BOCIUTAHUE, 154
XUMHUYECKHUE PEAKIIUU OCHOBAHHO® Ha BOCIHMTAHHU | pucovorera [[OK
YBKCHUA K TPYAY; https://m.edsoo.ru/7f4183
TPYASLMMCA,  Pe3yibTaram | -
Tpyga (CcBoero W JApYyrux | —
JIFOICH)
Pasznea 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
3 ennoctu HAaY4YHOI'O 64
5 MO3HAHNA, OPHEHTUPOBAHHEIE | b6 rerca [JOK
osyx. Kuezopon. Ha o Toyactie SHAHHH, https://m.edsoo.ru/7f4183
[TonsTre 00 okcugax | KA4eCTBEHHOrO 00pa3oBaHUs e
C  yu4éToM  JIMYHOCTHBIX | ~—
WHTEPECOB.
4 Ilennoctn Hay4HOI'O 8u
5 MO3HAHNS, OPHEHTUPOBAHHEIE | pu60w o rerca [JOK
onopon. llowstie 0 | ma  nonysere SHAHMH, https://m.edsoo.ru/7f4183
KHCIIOTaX U COJISIX KaueCTBEHHOTO oOpa3oBaHus e
¢  yuéroM  JIMYHOCTHBIX | ~—
HWHTEPECOB.
5 Tpynosoe BOCIIUTaHHUE, Su
Boga. PacTBopi. OCHOBAHHOE HA BOCHHTAHMH | pu6oyorera [[OK
[TonsTue 06 YBKCHUA K TPYAY | hitps://m.edsoo.ru/7f4183
TPYISAIIUMCS,  pe3yjbTaTam
OCHOBaHHSX Tpyna (cBOGTO © ApyrEx Tc
JIIOJIeH )
6 DKOJIOTHYECKOE BOCIUTAHUE, 14
CIocoOCTBYIOIIEE
OCHOBHBIE KJIACChI dbopmupoBanmo bubmorexa [JOK
HEOPraHU4YeCKUuX DKOJIOTUYECKOM  KyNbTYpBI, | hitps://m.edsoo.ru/7f4183
COEIMHEHU I OTBETCTBEHHOT'0, OepexHoro | 7¢

Pa3znen 3. Ilepuoanyeckuii 3akon u Ilepumoanyeckasi cucrema xumudeckux iementos . U.
MenpnesneeBa. CtpoeHue atomMoB. XuMH4YecKasi CBfA3b. OKHMCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE

peaKuuu
7 [Iepnonnueckuit 3akon | Ilarpuornueckoe T4
u HepHOI{H‘IeCKafI BOCIIUTAHHUEC, OCHOBAHHOC Ha
cHCTeMa XuMuueckux | BOCTHTAHHM  JHOOBH K | po6uuorera IIOK
snementos J1. 1. POJIHOMY KPAIO, | 1 1tps://m.edsoo.ru/7f4183
Mereneesa, Crpoetie HCTOPUYECKOE MPOCBELICHMUE. %
JIyXOBHO-HPAaBCTBEHHOE
aroma BOCIIUTaHHWE  HAa  OCHOBE
NaMSITH MPEIKOB.
8 XHUMHYECKas CBA3b. Tpynosoe BOCIIUTaHHUE, 84
OKUCTUTENbHO- OCHOBAHHO® HA BOCTHTAHHM | pucovorera [[OK
BOCCTAHOBHTENbHple | YBAMCHIBL i APYAY: | g i edsoo.ru/7f4183
peAKIHH TPYISIIUMCS,  pe3yjbTaTam e
Tpyaa (CBOero | JApYrux
JOIeH)
O | PesepBHOE Bpems Tpynosoe BocnuTanue, | bubnuoreka HOK | 34
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OCHOBAaHHO€ Ha JIHYHOCTHOM

https://m.edsoo.ru/7f41837

CaMOBBIPAXXCHUU B|E
MPOAYKTUBHOM, HPABCTBEHHO
JOCTOMHOM Tpyae B
POCCHIICKOM 0OIIIECTBE.
HToro 3a 8 kiaacc 68 u.
9 kJaacc
No | HazBanue pa3nena | BocnurarebHbIH DJIeKTPOHHbIE Kouunuec
n/ | MPorpaMmsi, KOMIIOHEHT undposbie TBO
g | HauMeHoBaHHe TeMbl oOpa3oBaTe/ibHbIE 4acoB
ypoka pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe PeaKIIUH
1 Tpynosoe BOCIIUTaHUE, 5y
IosTopenue 1 OCHOBAHHOC Ha BOCHMTAHMM | Eu6orera [[OK
er'IY6J'IeHI/Ie 3HaHHUH BAKCHUS K T
y PYAY https://m.edsoo.ru/7f41a6
OCHOBHBIX Pa3JieJioB TPYASLMMCS,  Pe3yibTaram | .
Kypca 8 kiacca Tpysa (cBoero M ApYrux | T
J0Jei)
2 Tpynosoe BOCIIUTaHUE, 4yq
OCHOBHEIE OCHOBAHHOEC HA BOCIHTAHHH | oo oo o LIOK
BayKCHUS K T
3aKOHOMEPHOCTH y pyAY, https://m.edsoo.ru/7f41a6
. | TpyasmmMcs,  pe3yJbTaraMm
XUMHYECKUX PeaKIui 36
Tpyaa (CBOero W JpYyrux
J0Jei)
3 5 Tpynosoe BOCIIUTAHUE, 8a
JIEKTPOJIUTHYECKAs
ecoma OCHOBAHHOE HA JIMYHOCTHOM | oo o o IIOK
. CaMOBBIpXKCHUH B
P https://m.edsoo.ru/7f41a6
XUMUYECKUE peaklui | IPOAYKTUBHOM, HPABCTBEHHO 16
B pacTBOpax JOCTOMHOM Tpyac B _
POCCHIICKOM 00I1IIeCTBE.
Pa3znen 2. HemeTasuibl U MX COeIMHEHMSI
4 06 DKOJIOTHYECKOE BOCHUTAHUE, 4yq
nas CIocoOCTBYIOIIEE
XapaKTCpUCTHKA (GopMUpOBaHHIO bubmmoteka [IOK
XUMHUYECKUX HKOJIOTMYECKON  KyJbTypsl, | https://m.edsoo.ru/7f41a6
snemeHToB VIIA- OTBETCTBEHHOTO, OepexHoro | 36
rpynisl. ['ajgoreHs OTHOIICHHA K  TIPHUPOZC,
OKpYKarolllel cpeJie.
5 OO6mas DKOJOTUYECKOE BOCIHUTAHUE, 64
XapaKTepUCTUKa criocodcTByroIIee Bt OK
HOINoTEeKA
XHMHYECKIX (bopMUPOBAHHUIO HaBEIKOB o I etla
OXpaHbI 3alUTHI ttps://m.edsoo.ru a
aneMeHTOB VIA- P i m ’
C . BOCCTAHOBJIEHUSI  OpUpOAbL, | 36
TPYIIIEL. -Cpa 1 cC OKPYXaIOIIEe Cpebl.
COCIMHEHUS
6 O6mas DKOJIOTMYECKOE BOCHUTAHHE, | BuOmmorexa LIOK Ta
XapaKTEPUCTUKA CIocodCTBYyOLICe https://m.edsoo.ru/7f41a6
XUMHYIECKHX (opmuposarro 36
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snemMeHToB VA- JKOJIOTUYECKOM  KYJBTYpHI,
IpyIIbL. A30T, OTBETCTBEHHOTO, OEpEekKHOTO
docdop 1 ux OTHOWICHHS K  NpPUPOJE,
S — OKpY’Karolleu cpeze.
7 OO6mas TpynoBoe BOCIIUTaHUE, 8u
XapaKTEepUCTUKA OCHOBAHHO€ Ha BOCIIMTaHUHU
XUMHYECKUX YBAKCHUA K TPYAY> | BuGmmorexa [JOK
snemeHToB [VA- TPYAILHMMCA, — pe3yJIbTataM https://m.edsoo.ru/7f41a6
Tpyga (CBOEro U JIpyrux 16
prHHBI.U Yraepon u mojei) 360
KPEMHHI 1 UX
COCJIMHECHHUS
Pa3nen 3. MeTauuibl U UX COeIMHEHUS
8 Tpynosoe BOCIUTAHUE, 4q
05 5 OCHOBAHHO® HA BOCHHTAHHU | pucovorera [[OK
He croueTsa YBAKCHIA K TPYAY> | hitps://m.edsoo.ru/7f41a6
METAJJIOB TPYASIMMCS,  Pe3yibTaram |
Tpyga (cBoero W JApYyrux | ~—
JOJ1eH)
8] 3 Tpynosoe BOCHHUTAHHUE, | poo oo 1LIOK 164
Baxeiume Meraisl | ocrosannoe na OpHCHTaLNN https://m.edsoo.ru/7f41a6
Y UX COCUHEHUS Ha TPYAOBYIO AEATENLHOCTD, | . o
noJry4eHue npodeccun =
Pa3nen 4. Xumusi M okpyxaomas cpeaa
10 | BemecrBa u matepuansl | DKOJIOTHYECKOE BOCIIUTAHUE, 34
B JKM3HM YEJIOBEKA crocoOcTBytOIIEe
q)OpMI/IPOBaHI/IIO bubnuoreka HOK
DKOJIOTMYECKON  KyJbTypsl, | https://m.edsoo.ru/7f41a6
OTBETCTBEHHOTO, OEpexHOTo | 36
OTHOILLIEHUSI K  MPUPOJE,
OKpYKalolleu cperie.
11 | PesepBHoe Bpems ITatpuoTrueckoe 34
BOCIIUTAHHUE, OCHOBAaHHOE Ha
BOCIIUTAaHUU JTH00BU K| Bugmmorexa IOK
POJIHOMY Kpato, https://m.edsoo.ru/7f41a6
HCTOPUECKOE HPOCBEIIEHHE. | .
JlyXOBHO-HPAaBCTBEHHOE -
BOCIIUTAHUE  HAa  OCHOBE
MaMSTH MPEKOB.
Hroro 3a 9 kiaace 68 u
[okyMeHT co3aaH B anekTpoHHow copme. Ne 234 o1 16.11.2023. UcnonHutens: bensesa P.P. B I/IEKTPOHHbBINA
CtpaHnua 18 n3 19. CTpanuua cosaana: 16.11.2023 11:59 =¥ TATAPCTAH
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JIuct cormacoBanus k moxkymeHnty Ne 234 ot 16.11.2023
HNunumarop cornacosanusi: bensesa P.P. Jlupexrop
CornacoBanue nHUIUUpPOoBaHo: 16.11.2023 11:59

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Bensesa P.P. 16.11.2023 - 11:59

[okymeHT co3aaH B anekTpoHHon copme. Ne 234 ot 16.11.2023. UcnonHuTens: bensesa P.P. N IIEKTPOHHbIA
CtpaHuua 19 us 19. CtpaHuua cosgada: 16.11.2023 11:59 =¥ TATAPCTAH



