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MNOACHUTEJIbBHASA 3AIIUCKA
HopmaruBnas 6a3a, Ha OCHOBE, KOTOpOii pa3zpaborana Pabouas mporpamma:

https://edsoo.ru/normativnye-dokumenty/?ysclid=1x5w8s0duf444533175

®enepanbHblii 3akoH «O06 oOpazoBanuu B Poccuiickoit deneparmmy» ot 29.12.2012 N 273-D3

®enepanpublit 3ak0H OT 19.12.2023 Ne 618-D3 «O BHecenun uzmenenuii B GenepanbHblil 3aK0H
«0O06 obpazoBanuu B Poccuiickoit deneparmm»

[Ipuka3 MunucrtepcrBa npocseuieHust Poccuiickoit ®@enepanmuu ot 31.05.2021 Ne 287 «O0
YTBEPXKIEHHH (e/lepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa OCHOBHOTO
obmero oopazoBanus» (3apeructpuponan 05.07.2021 Ne 64101)

[Ipukaz MunucrepctBa npocseuieHusi Poccuiickoit ®@eneparuun Ne 568 ot 18.07.2022 «O
BHECEHUU M3MEHEHUIl B (QenepalbHblil TOCYAapCTBEHHBIH 00pa30BaTENbHBIN CTaHIApT
OCHOBHOTO 00111eT0 0Opa3zoBanus» (3apeructpuponan 17.08.2022 Ne 69675)

[Ipuka3 MunuctepcrBa mnpocseuieHust Poccuiickoit @enepannu ot 18.05.2023 Ne 370 «O6
yTBEpKIAeHUH (efepaabHOil 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOTO 0OILEro 0Opa3oBaHMs»
(3apeructpuposan 12.07.2023)

[Ipukaz MunucrepctBa mnpocenienuss PO ot 02.08.2022 Ne 653 «OO0 yTBEpKICHHUH
denepadbHOTO TEpeuHs AIIEKTPOHHBIX  00pa30BaTENbHBIX  PECypCcOB, OMYIICHHBIX K
UCIOJb30BAHUIO  IPU  peaau3alMd  HMMEIOIIMX  TOCYAApCTBEHHYIO  aKKPEIUTALHUIO
obpazoBartenbHbIX mporpamm HOO, OO0, COO» (3apeructpuposan 29.08.2022 Ne 69822)

[Ipuka3z MunucrepcrBa mnpocBemienusi Poccuiickont @enepanmu ot 19.03.2024 Ne 171 «O
BHECEHHM W3MEHEHUN B HEKOTOpbIe TMpuKa3bl MuHHCTEpCTBAa mpocBeleHus Poccuiickoit
denepanun, Kacaromyecs (enepanbHBIX 00pa30BaTENBHBIX MPOrPAaMM HAYaJIBHOTO OOIIIETo
o0pa3oBaHHUs, OCHOBHOIO 0O0OImIero oO0Opa3oBaHUs H CPEAHEro oO0mEero o0pa3oBaHUS»
(3apeructpuposan 11.04.2024 Ne 77830).

[Ipuxka3z MunuctepctBa npocsenieHust Poccuiickoir @enepanmu Ne 1028 ot 27.12.2023 «O
BHECEHUHU M3MEHEHUI B HEKOTOphIe MpuKa3sl MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit
Oenepauun M MunuctepcTtBa npocBenieHus Poccuiickoit  ®Deneparuy,  Kacaroluecs
(denepanbHbIX  TOCYIAapCTBEHHBIX  OOpa30BaTEIbHBIX  CTAaHAAPTOB  OCHOBHOTO  OOIIETro
oOpa3oBaHus U cpenHero oduiero oopazosanus» (3apeructpuponan 02.02.2024 Ne 77121)

[Ipukaz MunucrepcrBa npocemenust Poccuiickoir ®enepanun Ne 62 ot 01.02.2024 «O
BHECEHMU W3MEHEHHMH B HEKOTOpble MpHKa3bl MuHHCTEpcTBa mpocBelleHus Poccuiickoit
Oenepannu, Kacarouuecs ¢eaepalbHbIX 00pa30BaTeNbHBIX MPOrPaAMM OCHOBHOTO M CPEIHEro
obmrero o6pazoBanus» (3apeructpupoan 29.02.2024 Ne 77380)

IIpukaz MunucrepcrBa npocsemenus Poccuiickoit @enepaunn Ne 31 or 22.01.2024 «O
BHECEHMH M3MEHEHHMH B HEKOTOpbIe MpHKa3bl MuHMCTEpCcTBAa 00pa3oBaHus U Hayku Poccuiickoit
Qenepaunn 1 MunucreperBa npocsenieHuss  Poccuiickont  dDenepanuu,  KacarolUecs
(denepanbHBIX T'OCYJApPCTBEHHBIX 00pa3oBaTeNbHBIX  CTAaHAAPTOB  HAYaJIbHOTO  OOIIEro
o0pa3oBaHus U OCHOBHOTO 00111ero oopazoBanus» (3aperucrpuponan 22.02.2024 Ne 77330)

IIpukaz MunucrepctBa npocsemeHuss Poccuiickont ®enepaunn Ne 110 ot 19.02.2024 «O
BHECEHMU M3MEHEHHH B HEKOTOpbIe MpHKa3bl MuHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoit
Qenepaunn 1 MunucrepcrBa mpocsenieHuss  Poccuiickonn  denepanuu,  Kacarolmuecs
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(denepanbHBIX  TOCYIAapCTBEHHBIX  OOpa30BaTENbHBIX  CTAaHIAPTOB  OCHOBHOTO  OOIIETO
oOpazoBanus» (3aperucrpuponan 22.02.2024 Ne 77331)

[Ipuka3z Munucrepcrsa npocseuienus: Poccuiickoit @enepaunn Ne 119 ot 21.02.2024 «O
BHECEHUHU H3MeHEeHMH B mpuioxkeHus Ne 1 um Ne 2 k mpukazy MuHHcTEpcTBa IPOCBELICHUS
Poccuiickoit ®@enepauru ot 21 cenrsiOps 2022 r. N 858 “O6 yrBepxaeHun ¢enepanbHOro
nepeyHsi Y4eOHMKOB, JONYLIEHHBIX K MCIOJb30BAHUIO MPU pealu3aluy  HMMEIOIINX
rOCYy/IJapCTBEHHYIO  aKKpeIuTaluio oOpa3oBaTeNbHBIX IPOrpaMM  HayajabHOro  OOIero,
OCHOBHOTO OOIIEro, cpeaHero ooOmero o0pa3oBaHHUS OPraHU3aLUSIMH, OCYIIECTBISIOMINMHI
00pa30BaTENIbHYIO JESITEIBHOCTh W YCTAHOBJIEHUS MPEAEIbHOTO0 CpPOKa HCHOJIb30BaHUS
UCKJIIOYEHHBIX YueOHMKOB» (3apeructpuponan 22.03.2024 Ne 77603)

[IporpamMma 1o XuMuu Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHMsI COCTaBIeHA HA OCHOBE
TpeOOBaHUN K pe3yJapTaTaM OCBOEHMSI OCHOBHOM 00pa3oBaTeiabHON MpOrpamMmbl OCHOBHOTO
obuiero obpaszoBanus, npexacraBieHHbx B PT'OC OO0, a Taxke Ha OCHOBE (elnepaabHOM
pabouel mporpaMMbl BOCTIUTAHUS U C YYETOM KOHIICTIIIMHU MPEMNOIaBaHusl yueOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusax Poccuiickoir deaepannm.

[IporpaMma mo XumMuu nHa€T MOpEACTaBIEHUWE O LENsIX, OoOImeld cTpareruu oOydeHus,
BOCIIUTAHUS U PAa3BUTHS OOydYaIOLIUXCS CpEeACTBAaMHM y4eOHOro IpeIMeTa, yCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE CoJepkKaHue, IpeIycMaTpUBaeT paclpeseieHle ero mo KimaccaM H
CTPYKTYPUPOBAHHUE IO pa3/iejiaM U TeMaM MPOTrpaMMBbI 10 XUMUH, OTIPEIETISET KOJINYECTBEHHbBIS
U KauyeCTBEHHBIE XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHAYEMYI0 IOCIIe0BaTEIbHOCTh
W3YYECHUS XUMUHU C Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
rpolecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcsi, ONpeesiieT BO3MOKHOCTU MpeaMeTa Jis
peanu3anuu TpeOOBaHUH K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHus, a TAakKe TPEOOBAHUH K pe3ybTaTaM 00yYeHHST XUMUHU
Ha YpOBHE IleJied M3y4YeHHs] MpeaMeTa W OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusI.

3HaHHUE XUMHH CIIY>)KUT OCHOBOH i (POpMHUPOBaHMSI MUPOBO33PEHUS 00YUaIOIIEerocs, €ro
MIpeJICTaBJICHUI 0 MaTepualbHOM €AMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLIUU BEIECTB B IPUPOJIE, O MYTAX
peuieHus TA00ANbHBIX MPOOJIEeM YCTOWYMBOIO DPAa3BUTHS 4YeJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30macHOCTH, MpoOIeM 3ApaBOOXPaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET —peanu3aliii  BO3MOXKHOCTEH sl camMopa3BUTUA U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 (PYHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHUT BKJIaJl B (OPMHPOBAHUE MBIIIJICHHS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaroniuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATENbHOCTH, OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEIHEBHOW J>KU3HHM, TaK U B
npodeccruoHaNbHOMN e TENbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIs71a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarloM B ()OPMUPOBAHHUH
€CTECTBEHHO--HAYYHOH TPaMOTHOCTH 00yUYaIOIINXCS;

CrocoOcTByeT (OPMUPOBAHHUIO I[EHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ B DJKOJIOTUYECKOE OOpa3oBaHUeE
oOyJaronuxcs.



JlaHHble HampaBiieHUs B OOy4eHHWH XMMHUHU OOecreumBaroTcsl cnenuukoil comeprkaHus
y4eOHOTO TpeIMEeTa, KOTOPBIM SIBISETCS IEJarorn4eckd aJarnTHPOBAHHBIM OTPaKCHHEM
0a30BOI HAYKH XUMUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMsS OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIMMUCs CUCTEMBI TIEPBOHAYAIBHBIX TOHATHI XUMUHU, OCHOB HEOPraHWMYECKOH XUMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYeCKON XUMUH.

CtpykTypa coaepkaHHs MPOrpaMMBbI 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepaHUE CKJIAJbIBAETCS U3 CUCTEMbI NMOHATUH O XUMUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl IOHATUH O XUMHYecKod peakuuu. OOe 3TH CHUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY OCIEA0BATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 AIEKTPOJUTUUECKON AUCCOLMAIIMM BEILIECTB B PaCTBOPAX.

TeopeTnueckue 3HaHUS pPAcCMATPUBAIOTCS Ha OCHOBE OSMIIMPUYECKH MOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCSI IOCIEJOBATEIBLHO OT OJIHOTO YPOBHS K JPYroMmy,
BBINIOJIHAA (DYHKIMHM OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJYyYeHHs U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HAaHUIO U METOJIaM [O3HaHUs B Hayke. M3ydeHne XumMuu
MPOUCXOOUT C TMpPHUBJICUYEHUEM 3HAHUW W3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinacce» u «D@u3mnka. 7 Kiacey.

[Ipu u3ydeHnn XMMUHN TPOUCXOAUT (POPMHUPOBAHHIE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITETbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3aJada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPHOOIIEHUN K HAyYHBIM METOJIaM TMO3HAHUS MTPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKIuil, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[IO3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€301aCHOTO
oOpallieHus ¢ BeleCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU HAa YpPOBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUYCHUE
MPUOOPETN TaKUe 1eIH, KakK:

— (opmMHupoBaHUE MHTEIUIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPHUHSATHIO PEUICHHH, CIMOCOOHOW aJanTHPOBAaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYYeHHMs Ha CHUCTeMaTH4ecKoe mpuoOIieHue oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHOM  JEATEIIBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUS,
(OpMUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

— obecreyeHue YCIOBHM, CIIOCOOCTBYIOIIUX MNPUOOPETEHUIO0 OOYYalOIIMMHUCS OIIbITa
pa3HOOOpa3HOW NIeSATETbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYSHUE JIIsl pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (hopmupoBanue odmieil PyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIET0 MHpPA, UCHOJb3Yys 3HAHUS U
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OTIBIT, TOJYYEHHBIC MPU W3YYCHHH XUMHH, MPUMEHATh HMX TPU PEHICHUH MpoOJieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACIATECIBHOCTH;

— (hopmupoBanue y 00y4arOnMXCcsi TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHSI IEHHOCTH
XMUMUYECKUX 3HAHUHU Il BBIPAOOTKM SKOJIOTUYECKH IIEIECO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHS CBOErO 3J0POBbS M OKPYXKAIOLIECH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4EHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTUM K OCO3HAHHOMY BBIOOpY
pOQHIIS M HAMPABICHHOCTH JaTbHEHIIIEro oOydeHusl.

OO1ee yuCiIo YacoB, OTBEAEHHBIX JJIS U3YYEHUs] XMMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanHus, coctaBisieT 136 dacoB: B 8 kiacce — 68 gacoB (2 yaca B Hejeno), B 9 kimacce — 68
4acoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/IaX IMO3HAHUS B XUMHH. YucThIe BenecTBa 1 cMecu. CriocoObl pa3aenieHus CMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCUTEIbHAS MOJICKYJIIpHas
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo opMyliaM XUMHUECKUX COECTMHEHUM.

Ouszndeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKash peakuus W €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEMIeCTB. XUMHUYECKHe ypaBHeHUs. Kitaccudukanus XMMUUECKUX peaKiini
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYI0H, MpaBwiIaMu paboOThl B JIAOOPATOPUH W TpUEMAMHU
oOpareHus ¢ J1abopaToOpHBIM OOOPYIOBAHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3HMYECKUX CBOMCTB
00pa3IoB HEOPTaHWMYECKUX BEIIECTB, HaOMOACHHE (PU3NUecKuX (TUTABJICHHE BOCKA, TasTHUE
JbJa, pacCTUpPAHUE caxapa B CTYINKe, KAIEHHWE M KOHACHCAlMs BOJbI) U XUMHUYECKUX (TOpeHHe
CBEUH, MPOKAJWBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHCJIOTOW) SIBJICHUH,
HaOJI0/IEeHNEe U OMHCAHHE MPU3HAKOB MPOTEKAaHUs] XMMHUYECKUX PEaKIHil (paszfokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpUIIOM Oapus, pasznoxeHue ruapokcunaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu Menu (1), m3ydenwe crmocoOoB
paszesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHHUE, BHINApUBAHUE, AUCTUILIALNA,
xpomatorpadus, MpoBeIEHWE OUYUCTKA TMOBAPEHHOW COJM, HaONIOJIEHUE U OIHUCaHHe
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kucnopona B npupoje, Gusnyeckue U XMMHUYECKUe CBOMCTBA (peaKMu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHsS KHUCIOpoda B JabopaTopuu H
npoMelieHHocTH. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoOAU(UKALINS
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHYECKOW peakiuu, TEePMOXMMHUYECKHE YypaBHEHHS, 35K30- U
SHIAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI MoTydeHus. Kuciaorsl u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B BOjJe. MaccoBasi J0Js BEIIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B mpHUpoJe. 3arps3HeHUE NPUPOAHBIX BoA. OxpaHa M OYHUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanmsi. Krnaccuduraruss OCHOBaHMIA: INENOYM M HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanmil. Pu3MUECKHME M XUMUYECKHE CBOWCTBAa OCHOBaHMU. IlomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3U4YECKUe U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenkiarypa coneil. ®usznueckue U XUMUYECKHe cBoicTBa coseil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEACIICHUE COJIEPKaHMs KUCIOpoaa B BO3AyXe, MOIyYeHHE, cCOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TMPEKpaIleHus ropeHus (moxkapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWCTB, TMOJIydeHHE, cOOWMpaHWe, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajbIMeM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHHEe OOpa3l0B HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIacCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojieiicTBus okcuna meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETalJIaMH,
peakuuii HeWTpanu3aluM, IOJYy4eHHE HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. U.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas ¢BfA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonHas u anuHHonepuogHas ¢opmbl [leproanueckoid cCHUCTEMBbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Duznueckuili cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI ATEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nektponsl. CrpoeHHe
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XWMHUUYECKOTO 3JEMEHTa IO €ro IMOJIOKEHUIO B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npaktuku. . 1. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanientnas (nonstpHast u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucienus. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu.  [Iporecch
OKHCIICHUS U BOCCTAHOBJICHUSI. OKHUCIUTEIU U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAIUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEeHUe, PEaKIUK Pa3IoKCHHs, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH MPH M3y4YEHUH XMMHUH B 8 KJIacCe OCYIECTBIIACTCS
Yepe3 HCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHainM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DOJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUI, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKHI 3apsi, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (HU3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalls, KaJbIUS U UX COCOUHEHHH B COOTBETCTBUH C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIA KPHUCTANIMYECKOW pPEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAaKIUU BEHIECTB, MO TEMmIOBOMY 3(dexTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTaau3aTopa). JK30- U
SHIOTEPMHUUYECKHUE PEAKI[UU, TEPMOXUMUYECKHUE YPABHEHUS.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsTHe O XuMHUUYEeCKOM paBHOBecHH. @DakTOpPBI, BIHUSIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBIEHUE YPAaBHEHHM OKHCIINUTEIbHO--BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BAaHHEM METO/a AIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEANEKTPoIUThl. KaTtnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHUsS NMPOTEKAHUS PEAKLMM MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJIEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BEUIECTB (XJIOpUJa HaTpus),
UCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JAEHCTBHS pPAa3IUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUU
KHUCJIOT, Imejoyell U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUIEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIINX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuuu pas3okKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPTraHWYECKHX BELIECTB C IOMOIIBI0O KAaueCTBEHHBIX DPEAKIH Ha HOHBHI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakrepucThka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (U3NYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XHWMHYECKHE CBOWMCTBA HaA MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJIaMH,
menouamu).  XsopoBogopond. ConisHas KHCJIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. JlelicTBre XJ1opa U XJIOPOBOAOPOIa Ha OPTaHU3M 4elloBeKa. BaxkHelne Xinopuabl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3nueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKUe M XUMHUYecKue cBoilcTBa. OKCHABI cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJOB. CepHas KUCIOTa, pU3MYECKHEe U XMMHUYECKHE CBOMCTBa
(oOmme Kak MpeaCcTaBUTENs Kilacca KUCJIOT M creuudpudeckue). XHUMUYECKHE PEaKIUH,
JeKalue B OCHOBE IPOMBIIUIEHHOIO crocoba moiydeHus: cepHoil kucioTsl. [Ipumenenue
cepHOi kucioThl. ColM CepHOM KMCIOTHI, KaueCTBEHHas peaklus Ha cyib(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUN B mpUpoAe. XHMHMUYECKOE 3arpsA3HEHUE OKPYXKaloLeW Cpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUSA. A30T, pacupoCTpaHeHuWe B Hpupojae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KaduecTBeHHass peakuusi Ha MOHbl aMMOHHA. A30THas KUCIIOTa, €€ IOJIyYeHHE,
¢u3nyeckue M XHMHUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOMICH Cpebl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3[AyXa, MOYBBI M BOA0OEMOB). Pocdop, amnorponHble MoAUDUKAITUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosyudeHue. VcmosipizoBanue ¢GochaToB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOTU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoje, Gu3MUecKue U XUMUIeCcKrue cBoiicTBa. Ajcopouus. KpyroBopor yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHEe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TE3a INI00aTbHOrO TOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3¢ddexT. YronbHas Kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, MOJyueHHE U IpuMeHeHue. KadecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX yIriiepoja
(MeraH, °TaH, STWJIEH, alleTWJEH, STaHOJ, IJMIEpPUH, YyKCcycHass Kuciorta). IlpuponHsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepabOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIIEHHOCTH. [[oHSATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU YeloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraBieHus o0 okcuae kpemaus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301acHOTO UCTOIb30BaHMUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCEHEBHOM K HU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB W MX COEAWHEHUH (BO3MOXKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TalOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXKHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipoliecca OOyriauBaHUs — caxapa IOJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, M3y4eHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoOH W HaONIOeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BUAECOMATEPUAIOB), oOpa3aMu a30THBIX U (GOCPOPHBIX YI0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUsA U QocdarT-HOH U U3yUYeHHUE NPU3HAKOB HX
IIPOTEKaHMsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ MeAbl0 (BO3MOXHO
HCII0JIb30BAHNE BHJCOMATEPUAIOB), M3YyYEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anamasa,
rpaputa, ¢ymiepeHa, O3HAKOMIJIEHHE C HPOLECCOM aACOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPONCTBOM MPOTHBOras3a, MoJy4eHue, coOupaHue, pacrio3HaBaHUe
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, NMpOBEJEHHE KAaueCTBEHHBIX Peaklui Ha KapOoHAT u
CHJIMKAT-UOHBl M M3y4YE€HUE TPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C MPOIYyKIUEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETAaJUIbl ¥ UX COEAUHEHUS.
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MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenud B [lepuoanueckor cucreMe xumuueckux anemeHToB . . MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckas CBsI3b M METAJUIMYECKas KpHUCTAJTMYeCKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHE U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIKe cnocoObl MoJiydeHUsi MeTayjIoB. [loHsATHE O KOPpPO3WMU METAIIOB,
OCHOBHBI€ CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYyr'yH, JIOPATIOMUHUM, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounble MeTaLIBL: TIOJI0KEHUE B [leproinueckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3nUecKkue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATPHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyueckne U XMMUYECKHE CBOMCTBA MarHUs W Kanblusd. BaxHelne coequHEeHUs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TnosiokeHue B Ilepmonnueckoll cucreMe XUMUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToMa, HaxokJaeHue B mpupoje. Ousnuecknue u XMUMUYECKHE CBOWCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u comm xkenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O0O0pa3llaMM METa/lIoB M CIUIaBOB, MX (U3NYECKUMH CBOWCTBAMHU,
W3Y4YE€HHUE pe3yJIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJbIMs U HATPHUS C BOJOW (BO3MOXKHO HCIOIb30BaHHE
BUJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB XECTKOW BOJBI, MpoIlecca TOPEHHUs JKele3a B
Kucopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kalblus, aTIOMUHU, IUHKa, kene3a (I1) u xenesza
(1), meau (11), HabaromeHKe ¥ OMHCAHUE MPOLECCOB OKPALIMBAHMS IIAMEHH MOHAMU HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCieI0BaHHE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHHS U THUIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B MOBCEJHEBHOW KU3HU YelloBeKa. bezonmacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObiTy. IlepBas moMomipb NpuU XUMHUYECKHX OXKOTax H
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpYKarollel cpeapl (MpeeinbHas JOMycTUMask KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CTIaBbl METAJIIOB, MTOJIMMEPHBIE MaTePHAIIbI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3yYEHUHM XMMUM B 9 Kilacce OCYILECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHUH, TaK U TOHSTHH,
SIBJISTFOLLIMXCS] CACTEMHBIMU JJ1s1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.
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OOmie ecTecTBEHHO-HAYYHBIE MOHATUS: HAay4HBIH (DaKT, TUNOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKaius,  IMEepPHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

®usnka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TOIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMRJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 0OBEM, arperaTHOE COCTOSHHE BEIIECTBA, a3,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKass pEmETKa, CIUIaBbl, (PU3MUYECKUE BEIHYUHEI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6uocdepa, 3KocUCTeMa, MHUHEpaJIbHBIE yI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpabl, TOPHBIE TOPOJBI, TOJIE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS NPOTrPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0Ji¢ OOYUCHHSI XMMHUU B €IMHCTBE Y4COHOM M BOCIHMTATEIBHOW JCATEIILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCHICKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, IIPUHSATHIMUA B OOINECTBE MpaBHJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIEC pE3YNIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITAa JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMANUEH O MEepPEeIOBBIX JOCTIKECHHSX M OTKPBITHIX
MHUPOBOIM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE, = KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOW,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIBHOCTH NPH BBIIIOJTHEHUH YIeOHBIX, TO3HABATEIHHBIX 337124,
BBINIOJTHCHUM XUMHYECKHX OKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B MpOLECcCe ATOH y4eOHOM NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO NO3HAHMS:

MHPOBO33PCHYECKHE  MPEACTABICHHS O BEHIECTBE M  XMMHYECKOW  pEaKIuH,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAy4YyHOH  KapTHHBl MHpPa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3AUMOCBS3SIX YENIOBEKA C IMPHPOJHON CPEIOH, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOIMMbIe Ul OOBSCHEHHs HaOIIOJaeMbIX MPOLECCOB U SIBJICHHI, [O03HABATEIBHOM,
UH()OPMALIMOHHON ¥ YUTATEIbCKON KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIILHON PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHMIO, JIF0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEIOBATENBCKON NEATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKU3HH, OCO3HAHWE WOCIEACTBUA M HENPUITHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS AIKOTOJIS, HAPKOTHUKOB, KYpEHHs), HEOOXOAWMOCTH COOIIOICHHUS
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mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKUMHU BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3Y4EHHUI0 MPOo(decCHii U TpyAa pa3InIHOrO Poja, YBaXKCHHUE K
TPpyly W pe3yiabTaraM TPYIOBOH JEATEIHHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TIO0 XWMHH, OCO3HAHHBIM BBHIOOP WHAMBUIAYATbHONW TPACKTOPUHU
MPOJOJDKEHHUST 00pa3oBaHusl € y4ETOM JUYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycmeurHoi mpodecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUiI O€30MacCHOTO MOBEIEHUS MPU paboTe C BEIIeCTBaMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TMOJy9aeMble MPH WU3YYCHUU XUMHUH, I PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPEOH, ISl TOBBIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00aTBHOTO XapaKTepa SKOJOTHUYECKHX MPOOJIeM M MyTed MX perieHus
MOCPEACTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIHUIN, TUNOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U APYroe.), KOTOPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IIO3HABATEJIbHBIE,
KOMMYHHKATHBHBIC, PEryJIsTUBHBIC), KOTOpbIe OOECIeuynBalOT (POPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMIL:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH (BBLIEIATH UX XapakTepHble MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONIb30BATh MOHATHUS AJSl OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOUPATH OCHOBAaHUS M KPUTEpUU s Kiaccuukamuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHUS MOHATHUS (MIPEeIMETHBbIE U METaNpEeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:
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YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHIO, OPTaHM3alMU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTar, (GopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pe3yjibTaTaM HPOBEAEHHOTO OIbBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATU3UPOBATH U HHTEPIPETHPOBATH HHPOPMAIHIO PA3ITUIHBIX BUIOB
1 (OpM MIpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJIBI M 3aIPOCHI IPU MOUCKE U 0TOOpe WHPOPMALINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIb30BaHM HH(DOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOJIB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMY W WILUTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3MPOBATH B Ipollecce y4eOHOW W WMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUS 3aJlaBaTh BOMNPOCH (B XoJe Auayiora W (WIM) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENILHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl IO3HABATENILHOM IEATEIHbHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOM U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMK (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpe/IeleHe KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO OMPENENATh IeNU JCSTeIbHOCTH, TIaHUPOBATh, OCYIIECTBIAT,
KOHTPOJUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YueOHbIX M [O3HAaBaTENIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEHCTBUHM Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3a/JaHHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO 00s3aTEIBHOTO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell mMporpamMmol, BBIJIENSIOT: OCBOCHHBIE
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oOyJaromuMHCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBUH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

® packpbiBaTb CMBICI OCHOBHBIX XMMHYECKUX IOHSTHUM: aToOM, MOJEKYla, XUMUYECKHM
AJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTENbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JI0JIsl XUMUYECKOTO 3JEMEHTa B COEAMHEHUU, MOJIPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, SJIEKTPOOTPULIATENILHOCTb, CTENEHb OKUCIICHUS, XUMUYECKas
peakuusi, KinaccuuKalMs peakiuil: peakldyd COEJWHEHUS, PEaKUUU pa3JIOKEHHUS, DPEaKIHH
3aMelleHus], peakui 0OMEeHa, 9K30- U SHJA0TEPMUYECKHE PEAKIINH, TEIIOBON A3PPEeKT peakuuu,
SJIpO aTOMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOHUTalb, paAuyC aToMa, XUMUYecKas CBS3b,
MOJISIpHAsl U HENOJIsipHasl KOBaJEHTHAasl CBsA3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PAacTBOD,
MaccoBas J10J1sl BeIeCTBa (MPOLIEHTHAs! KOHIIEHTPAlMsl) B pacTBOPE;

® WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMWYECKHX TIOHSATHH W TPUMEHSTH JTH
MOHATHS TIPU ONMUCAHUH BEIIECTB U UX MPEBPAICHAN;

® CNOJb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JUISI COCTaBJI€HHUS (OpPMYIT BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

® OmpeAensaTh BAJICHTHOCTb AaTOMOB 3JEMEHTOB B OHHApHBIX COEIUHEHHSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy coeauHeHuW 1o (opmynam, BHUJ XUMHUYECKOW CBsA3M (KOBAJICHTHAas W HMOHHAs) B
HEOPraHN4eCKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuomnueckoro 3akona JI. M. MeHneneeBa: AE€MOHCTPUPOBATH
[IOHMMaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepuonnyeckoit cucteMe, 3aKOHOB COXPAaHEHHMs Macchl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOTaipo;

e ONHUChIBATb M XapakTepu3oBaTb TabinuuHyro Qopmy Ilepuonudeckoil cucremsl
XUMUYECKUX JIEMEHTOB: pa3jMyaTh MOHATHUA «TJIaBHas MOArpynna (A-rpymmna)» U «no0oyHast
noarpynna (b-rpynma)», manele u OoJblIne HEPUOJbI, COOTHOCUTH 00O3HAuU€HMs, KOTOpbIE
umerotcs B Tabnune «lleproguueckas cuctema xumuueckux semeHToB Jl. M. MenneneeBay ¢
YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS ATOMOB XMMMUYECKHX 3JIE€MEHTOB (COCTaB M 3apsil
a1pa, o0I1Iee YUCIIO IEKTPOHOB U paclipeielIeHUE UX 0 AIEKTPOHHBIM CIIOSIM);

e KiIaccu(UUUPOBATh XUMHUYECKUE SJIEMEHTbI, HEOPraHMYECKHE BELIECTBA, XUMHUYECKUE
peakuuu (10 YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3P PEKTY);

® XapakTepu3oBaTh (ONMHUCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, MOJTBEP:KJasi ONMMCAHHE NMPUMEpPaAMHM MOJIEKYJSPHBIX YPaBHEHUI COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIIHii;

e [IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH NMPOTEKAHHSI XUMHUYECKHX MPEBPALICHUIN B pa3IMUHBIX YCIOBHSIX;

® BBIYUCIATH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB, MAaCCOBYIO
JI0JIF0 XUMHUYECKOTO 3JIeMEHTa 1Mo (popMyJsie COeTMHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUUECKOH peaKinu;

® IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHOM JAEATENIBHOCTH — aHAJW3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3alluilo, KIAacCU(UKALMIO, BBISBIEHUE MPUYUHHO-
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-CIIE[CTBEHHBIX CBSI3€d — JUII HM3YYCHUS CBOMCTB BEIIECTB W XUMHYECKHX PEaAKLUM,
€CTECTBCHHO-HAYYHbIE METOJbl TO3HAHUS — HAOIIOJACHHWE, W3MEpEHHe, MOJICIUPOBAHKE,
AKCIIEPUMEHT (peabHBIM U MBICIICHHBIN);

e cClel0BaTh MpaBWIaM  TIOJIB30BAaHUS XMUMHUYECKOW TOCymod U 1ab0opaTopHBIM
oOopymoBaHHWEM, a TakKe IMpaBWIaM OOpAMICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX OIBITOB IO TOJYYCHHUIO U
coOMpaHHio Ta3000pa3HBIX BENMIECTB (BOJIOPOJA M KHCIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C
ONpPENENIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJIUTH
XUMUYECKHE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHoTanerd, MeTUIIOPAHK U JAPYTHUE).

K xoniy oOyuenus B 9 kJjacce mpeaMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

® DACKPHIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHSATHUH: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKyJia, MOH, KAaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJECHTHOCTD,
ANEKTPOOTPUIATEIHFHOCTh, CTENEHb OKHCIICHMS, XUMHUYECKas peakius, XHMHUYecKas CBS3b,
Ter10BO#M A (HEKT peakIuu, MoJib, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOIUTHI, HEINEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAST JUCCOIMAIUS, PEaKIMH HOHHOTO OOMEHa, KaTajau3aTrop, XHUMHYECKOE
paBHOBecHWe, OOpaTUMble H HEOOpaTHMMBbIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
peaKiuy, OKHCIUTEIb, BOCCTAHOBHUTENIb, OKHUCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIINS,
aM(}OTepHOCTh, XUMUYECKasA CBsI3b (KOBaJCHTHAs, MOHHAS, METAJUINYECKasi), KPUCTAJUTHYECKast
peméTka, KOppO3Wsl METauIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIMH, TMpeaeIbHO
nonyctumas konueHTpanus [1JIK BemecTna;

® UIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMUYECKUX TMOHATUA M TNPUMEHATH ATH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® ICNOJb30BaTh XMMHYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHs (OpMysn BEHIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

® OIpeAeNsaTh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K OMPENeNIEHHOMY KJaccy COEIMHEHUM IO
dbopmMynam, B XUMUYECKOHN CBA3M (KOBAJICHTHAsl, HIOHHAs, METAJJINUECKasi) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHUYECKOH (opmyle, XapakTep cpelbl B BOJHBIX PAacTBOPax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PeIIETKH KOHKPETHOTO BEIIECTBA,

e packpsiBaTh cMbic [lepuonunyeckoro 3akona J{. M. MenneneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHKEe: OMHCHIBATh M XapaKTepu3oBaTh TaOnuuHyo (opmy Ilepromudeckoil cuCTEMbI
XMUMHUYECKUX AJIEMEHTOB: pazlinyarh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», Mansie u OoJbIIME TEPUOMABI, COOTHOCHTH O0O3HAYEHUS, KOTOPbHIE
UMEIOTCS B TEPUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sapa, oOlIee YUCIO dIEKTPOHOB U paclpeaeseHue hux
10 DJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00II[Me 3aKOHOMEPHOCTH B U3MEHEHU U CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUU B IpejesiaX MajblX MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

e KIaccu(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XUMUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3D QexTy, mo
W3MEHEHUIO CTEMEeHEel OKUCIEHUSI XUMUYECKIX IIEMEHTOB);

17



® XapakTepuszoBaTh (ONMUCHIBaTh) oOOmMe M crHeuu(pUUIecKue XHUMHYECKHE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BELIECTB, OJATBEPK/Iasi ONKUCAHUE NIPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

® COCTaBJIATh YPaBHEHHS AJIEKTPOJUTHYECKON TUCCOLMALMU KUCIOT, IIEJouYed U CoJjell,
MIOJIHBIE M COKpalIEHHbIE YypaBHEHHUS peakUuii HOHHOrO OOMEHa, YypaBHEHHUS peaklui,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TI'E€HETUYECKOW CBSI3U MEXAY BELIECTBAMHU pPa3IMUHBIX
KJIaCCOB;

® packpbiBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA IOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLIUii;

® [IPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUI B PA3INYHBIX YCIOBHUSX;

® BBIYUCISATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 0 (hopMyJie COeTMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKInu;

e coOmoaTh TNpaBUiia MOJb30BaHUS XUMHYECKOH mocyloil u  1a00opaTOpHBIM
o0opy/noBaHKEM, a TakKXKe MpaBuiia 0OpallleHus C BeIleCTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU
[0 BBIOJHEHUIO JAOOPATOPHBIX XMMHMUYECKUX OIBITOB IO TOJYYEHUI0O U COOMpaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

® [POBOJUTH PEAKIUH, MOATBEP>KIAIOIINE KaueCTBEHHBIM COCTaB Pa3jIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPUA-, OpomMua-, MOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynbdar-, TUIPOKCUI-HUOHBI, KATHOHBl aMMOHHMSI M  HMOHBl H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

® [PUMEHATH OCHOBHBIE ONEpAlMU MBICIUTEILHON NEATEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIHIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€H — AJIs
M3YYEHHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINil, €CTEeCTBEHHO-HAYYHbIE METObI MIO3HAHUS
— HaOJIIOICHKE, H3MEPEHNE, MOJISTTUPOBAHHE, SKCTICPUMEHT (PEaTbHbIN M MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HawmmeHoBanmue
(uudpossbie)
n/ | pa3sienaoB M TeM Bcer | KoHTpOJIbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl [V} ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XumMust —
BakHas 00JaCTh
€CTECTBO3HAHUS bubmmorexa LOK
1.1 . 5 2 https://m.edsoo.ru/7f41
Y MIPAKTUYECKOU
837¢c
e TETHHOCTH
YeJIoBeKa
BemectBa u bubnuorexa [JOK
1.2 XHUMHYECKHE 15 1 https://m.edsoo.ru/7f41
peaxin 837c
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

EOZHZX'O bubmuorexa IIOK
2.1 HCHOPOX. 6 https://m.edsoo.ru/7f41
ITousttre 00
837¢c
OKCHIAX
Bopopon.Ilonsaru bu6mmoreka [IOK
2.2 € 0 KUCJIOTax U 8 1 https://m.edsoo.ru/7f41
COJIAX 837¢c
Bopa. PactBopbl. bu6mmoreka [IOK
2.3 ITousatue 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHHUAX 837¢c
S;;:;{He bubmuoreka [JOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPraHMYECKHX
. 837c
COEIUHEHUN
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u [lepuoagnyeckasi cucreMa XUMHYECKHUX 3J1eMeHTOB /1.
N. MenpeneeBa. Ctpoenne atoMoB. XuMu4ecKkasi ¢Bsi3b. OKHCINTEIBHO-
BOCCTAHOBHMTEJbHbIEC PeAKIIUH

[lepuonnueckuii
3.1 3aKOH U
[Tepuonnueckas

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
837c
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cucrema
XUMHUYCCKUX
anemeHTtoB /1. W.
Menene-eBa.
Crpoenue aToMa

XumMuyeckas
CBS3b. bubnuorexa [JOK
3.2 OKHUCIUTETBHO- 8 https://m.edsoo.ru/7f41
BOCCTAHOBUTEJILH 837c
bIC pEaKIUu
bubmmoreka [{OK
Hroro no paznmeny 15 https://m.edsoo.ru/7f41
837c
bubmmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBILIEE
KOJIMYECTBO 68
YACOBIIO
I[TPOI'PAMME
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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

9 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHHe
(uudpossbie)
n/ | pa3sgenoB M TeM Bcer | KoHTpOJIbH IIpakTHyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHUE N
0
z;zzﬂ;e}me bu6moreka [IOK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
2636
paznesnoB Kypca 8
Kjacca
O
1.2 P 4 https://m.edsoo.ru/7f41
XUMHAYECKUX
. a636
peakimit
DIIEKTPOJIUTUYEC
K‘:éco . Bu6morexa LIOK
1.3 A HHARIE 8 1 1 https://m.edsoo.ru/7f41
XuMudueckue
a636
peakiuu B —
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeANHEHHUS
Oo01mas
i;ia;::ff;;m(a bu6mmoreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41
siiemeHToB VIIA-
a636
TPYIIIBL. —
TI"ajmorensl
Oo6ras
gia;;:ffgiﬂm bubmuoreka [JOK
2.2 6 https://m.edsoo.ru/7f41
a1neMeHTOoB VIA-
2636
rpynnsl. Cepa u
e€ coeIMHEeHUs
00
Xa f}?:e HCTHKA bubmmorexa [TOK
2.3 p p 7 1 https://m.edsoo.ru/7f41
XUMHYECKUX 2636
a1eMeHTOB VA- —
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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
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

rpynmnsl. A3oT,

bochop u ux
COCIUHCHUA

OOmas
XapaKTEPUCTUKA
XUMUYECKUX
aneMeHToB |VA-
IPYIIIBIL.
Yraepoa u
KPEMHHH U UX

24

COCAMHCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

25

Paszgen 3. Meraiaiabl 1 1

X COCIMHCHHUA

OOGmue cBoicTBa Bubamorexa [IOK

3.1 n 4 https://m.eds00.ru/7f41
METAIIIIOB

2636

Baxueiimme bu6moreka [IOK

3.2 METAJUIBI U X 16 https://m.edsoo.ru/7f41
COEIMHEHUSI a636

Hroro mo pazgeny 20

Pasznen 4. Xumus v OKpy:Kamomas cpeiaa

BentectBa u bu6moreka [IOK
4.1 MaTepHaibl B 3 https://m.edsoo.ru/7f41
’KHU3HH YEJI0BEKa 2636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBILEE
KOJIMYECTBO 68
YACOB IIO
[TPOTPAMME
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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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

Ne [ara Tema ypoka KomnuectBo
4acoB

n/n IU1aH ¢baxT

Paznean 1. IllepBonayanbHble XUMHYECKHE IOHATHS
Tema Nel.1 (54.) XuMusi — BakHasi 00J1aCTh €CTECTBO3HAHMS U MPAKTUYECKOM

JACATCJIbHOCTH Y€/I0BCKA.

1 02.09 [Ipenmer xumuu. Posb XUMHUM B KU3HU
yenoBeka. Tena u Bemecrsa

2 05.09 [TousTHE O METOJAX TTO3HAHUS B XUMUU

3 09.09 [Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
nabopaTopuu U NMPUEMBI 0OpaILIEHUS C
71a60paTOPHBIM 000PYTOBAHUEM

4 12.09 Uucrele BemectBa U cMec. CriocoOsl
pa3aeseHust cMecen

5 16.09 [Ipaktuyeckas padora Ne 2 «Pa3nenenne

cMecel (Ha mpuMepe OYUCTKH MIOBAPEHHOM
COJIH)»

Tema Nel.2 (154.) BemectBa

U XUMHUYECCKHUEC pCaKIUU.

6 19.09 ATOMBI 1 MOJIEKYJTBI

7 23.09 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI)
XHMHYECKUX DIIEMEHTOB

8 26.09 IIpOCTHIE U CIIOXKHBIE BEIIECTBA

9 30.09 ATOMHO-MOJIEKYIIIPHOE YUECHUE

10 | 03.10 3aK0H IIOCTOSIHCTBA COCTABA BEILECTB.
Xumuueckas popmyiia. BaJeHTHOCTh aTOMOB
XHMHYECKUX DIIEMEHTOB

11 | 07.10 OTtHocHTeNbLHAs aTOMHAs Macca.
OTHOCHTEIbHAS MOJICKYJISIPHAsT Macca

12 | 10.10 MaccoBas qoist XUMHAYECKOTO dJIEMEHTA B
COEMHEHUU

13 | 14.10 KonnuecTo BemniecTa. Mo, MosnsipHas
Macca

14 | 17.10 dusnyeckue U XUMUYECKHE SIBJIEHHUS.
XUMHYECKash peaKius

15 | 21.10 [Ipu3Haku U ycaoBUS MPOTEKAHUS XUMUYECKUX
peakuun

16 | 24.10 3aKOH COXpaHEHUs1 MacChl BELIECTB.
XVUMUYECKUE YPaBHEHHS

17 | 04.11 Brruncnenus koandecTBa, MacChl BEIIECTBA 110
YpaBHCHHUSIM XUMUYCCKUX PEAKIIHI

18 | 07.11 Knaccudukanus XuMHUECKUX peakiui
(coenuHeHwMs, pa3IoKEeHHs, 3aMEICHUS,
oOMeHa)

19 | 1111 M. B. JIOMOHOCOB — y4EHBIA-IHI[UKIOETHCT.
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O000111IeHUE U CUCTEMATU3ALIUS 3HAHUN

20 |14.11 KonTtponenas padota Nel mo teme «Bemecta
U XUMHYECKUE PEAKITHID)
Paznen 2. BaxkHeiilme npecTraBuTe/ I HEOPraHU4eCKUX BellecT

Tema Ne2.1 (64.) Boznyx. Ku

ciopos. [lonsiTHe 06 okcHaax.

21

18.11

Boznyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopoa — 31eMeHT U mpocToe BEIIECTBO.
O30H

22

21.11

duznueckre 1 XMUMUYECKUE CBOUCTBA
KHUCIIOPO/Jia (peaKIuu OKUCIICHUS, TOPCHHE).
TTousrue 00 oxkcumax

23

25.11

CriocoObl osTydeHust KUCI0po/ia B
1ab0paTOPUH U MPOMBIIIIICHHOCTH.
[IpuMeHeHne kucnopoa

24

28.11

TennoBoit 3 PexT XUMUIECKOI peakIuu,
MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMHUUECKHUX PEAKITHIX

25

02.12

TonnuBo (He(dTh, yroias U MeTaH). 3arps3HeHne
BO3/yXa, CIIOCOOBI €ro Mpe0TBpaICHHSI

26

05.12

[IpakTnueckas padorta Ne 3 o Teme
«[lonyuenue u cobupanue KUCIOPOAA,
H3y4YEHUE €ro CBOWCTBY

Tema Ne2.2 (84.) Bogopoa. IlonsiTue 0 KHCI0TAxX U COJIAX.

27 109.12 Bomopom — aneMeHT u mpoCcTOoe BEIIeCTBO.
Haxoxnenue B mpupoje

28 | 12.12 duznyeckue U XUMHUYECKHUe CBOMCTBA
Bosiopoia. [IprMenenue Bogopoia

29 |16.12 [ToHATHE O KUCIIOTAX M COJIAX

30 |19.12 Cnoco6bl MONTy4eHus BOJOPOJa B 1a00paTOpHu

31 | 2312 [IpakTrueckas pabota Ne 4 o Teme
«[lomyuenne u cobupaHue BOIOpOIa, H3yICHUE
€ro CBOMCTBY»

32 |26.12 MounspHblii 006EM ra3os. 3akoH ABOraapo

33 109.01 Brruncienus o0b€Ma, KOJIMYECTBA BEIECTBA
rasa 1o ero U3BeCTHOMY KOJINYECTBY BEIIECTBA
Wi 00bEMY

34 | 13.01 Boruncnenus 005EMOB ra3oB 10 ypaBHEHHIO

pEeaKIMi Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILIEHUH ra30B

Tema Ne2.3 (54.) Boga. PactBopsbl. [lonsiTue 00 ocHOBaHusIX.

35 |16.01 Du3HYECKHE U XUMUYECKHE CBOMCTBA BOJIBI

36 |20.01 CocraB ocHoBanuii. [ToHsTHE 00 MHIMKATOPAX

37 | 23.01 Bopa xak pactsopurens. HacbleHnssle u
HEHACHIIIEHHbIE PACTBOPBI. MaccoBas 10715
BEILECTBA B PACTBOPE

38 | 27.01 [Ipaktuyeckas padora Ne 5 o reme

«I[IpurorosieHne pacTBOPOB C ONPENEIEHHON

MacCOBO Jojen paCTBOpéHHOFO BCIICCTBa»
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39

30.01

KonTtponsnast padota Ne2 o reme «Kucnopo.
Bopopona. Bona»

Tema Ne2.4 (114.) OcHOBHBIE

KJIACChl HEOPraHUYE€CKUX coeMHEeHMIl.

40 | 03.02 Oxkcuppl: cocTaB, KiIacCu(UKAIUS,
HOMEHKJIaTypa

41 | 06.02 [Tonyuenue u XxuMu4ecKe cBONCTBa
KUCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX OKCHJIOB

42 | 10.02 OcHoBaHwus: cocTaB, Ki1accudukarms,
HOMEHKJIaTypa

43 |13.02 [Tonyuenue u xuMu4yeckue cBOMCTBa
OCHOBAHUM

44 | 17.02 Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

45 | 20.02 I[Tosy4eHre U XUMHYECKHE CBOWCTBA KUCIIOT

46 | 24.02 Conu (cpennue): HOMEHKIIATypa, CocOObI
NIOJTY9EHUs, XAMHUYECKHE CBOHCTBA

47 | 27.02 [IpakTuueckas padorta Ne 6. Pemenue
AKCTIEPUMEHTATBHBIX 33124 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTAaHHYECKHIX
COEIUHEHUI

48 | 03.03 I'eneTnyeckas CBsI3b MEXIY KJIaCCaMH
HEOPraHUYECKUX COCAMHEHUI

49 | 06.03 O000IIeHNE U CHCTeMAaTH3alns 3SHAHUN

50 |10.03 Kontposbnas padota Ne3 no teme "OcCHOBHBIE

KJIACChl HEOPraHMYECKUX COCAMHEHMIT"

Pasznen 3. Ilepuoauueckuii 3axoH u [lepuoguveckas cucreMma XuMH4YeCKHX j1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHUCJINTEIBHO-
BOCCTAHOBHMTEJIbHbIE peaKInu

Tema Ne3.1 (74.) llepunoanyecknii 3akoH u Ilepuoanueckasi cucreMa XMMHUYECKUX

yeMeHTOB JI. U. Menpesne-esa. CTpoenne aroma.

51

13.03

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX
anemeHToB. [lonsaTue o rpymmax CXOoIHbIX
9JICMCHTOB

52

17.03

[lepuonnueckuii 3akoH u [leproanueckas
cHCTeMa XMMHYEeCKuX 3yeMeHToB Jl. H.
Menneneesa

52

20.03

[Tepuo b1, TpyMIIbI, MOATPYIIIBI

54

31.03

Ctpoenue aromoB. CocTaB aTOMHBIX SITIED.
HN30T1OmEI

55

03.04

CrpoeHue 3IeKTPOHHBIX 000JI0UEK aTOMOB
anemeHToB Ilepnoanueckon cucrems /1. H.
MeHeneesa

56

07.04

XapakTepuCTUKAa XUMHUUECKOTO DJIEMEHTA T10
ero noJioxkenuro B [lepuonnueckon cucreme /1.
. MenneneeBa

57

10.04

3nauenue Ilepnoanueckoro 3akoHa Juist
pa3BuTus Hayku U npaktuku. J. . Mennenees
— Y4€HBIH, NEAAror U IPAKIaHUH

Tema Ne3.2 (8+74.) Xumuueckas ¢Bsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUMN.
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58 | 14.04 DIEKTPOOTPULIATETLHOCTh ATOMOB XMMHUYECKHX
DIIEMEHTOB
59 | 17.04 HoHHas XMMUYECKas CBA3b
60 |21.04 KoBasieHTHas NOJIIpHAsS XUMHYECKAsH CBA3b
61 | 24.04 KoBasieHTHas HENOJSPHAS XUMUYECKAs CBA3b
62 | 28.04 CreneHb OKUCIIEHUS
63 | 01.05 Penenre MpakTUYECKUX 3a1a4
64 | 05.05 OKHUCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH
65 | 08.05 Penenre MpakTUYECKUX 3a/1a4
66 | 15.05 OKHCIHTENN ¥ BOCCTAHOBUTEIH
67 | 19.05 KonTtponsHas padora Ned4 o teme «CtpoeHue
aToMa. XUMUYECKasi CBSI3bY
68 | 22.05 Pemrenne npakTH4eckux 3aaad 1Mo Teme
«CTeneHb OKUCIICHUS
Uroro: 68 vacoB
IMOYPOYHOE IIVIAHUPOBAHHUE
9 KJIACC
No Hara Tema ypoxka KonnuectBo
9acoB
/T TJ1aH (dhakt
Pa3znes 1. BemecTBo 1 XUMMYECKHE peaKku
Tema Nel.1 (54.) IloBTOpenne u yruyod/eHue 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kiacca.
1 04.09 BBoaHbBIII HHCTPYKTAK ,
HUBXI Ne .
Paznen 1 "BeniectBa u xumuueckue peakuuu"
(17 4.). Tema "llosmopenue u yenyoaenue
3HAHULL OCHOBHBIX pazoenos Kypca 8 knacca” (5
y.) [lepuoandeckuii 3akoH. [lepuonnueckas
cucTeMa XUMMHUYECKUX 3eMeHToB J1. U.
MenneneeBa. CTpOCHHE aTOMOB
2 05.09 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
TIEPUOJIOB
3 11.09 Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIeCTB XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K PA3TUIHBIM
KJIacCaM HEOPraHU4eCKUX COCTUHEHHM,
TE€HETHYECKasi CBS3b HEOPraHUYECKHUX BEIIECTB.
4 12.09 Crpoenue BeniecTBa: BUIbl XUMUYECKON CBS3H.

THIIBI KPUCTAIUINYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIIA
KPUCTAJUIMYECKOW pEETKH U BUJIA
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XUMHYECKOH CBA3U.

5 18.09

CamocrosiTesibHas paboTa 1o reme
«[ToBTOpEHUE U yriyOiIcHHe 3HAHU OCHOBHBIX
paszienoB Kypca 8 Kiaccay

Tema Nel.2 (44.) OcHOBHBbIE 3aKOHOMEPHOCTH XUMHYECKHX PeaKMid.

6 19.09

Tema "OcHosHble 3aKOHOMEPHOCTU XUMUYECKUX
peaxyui” (4 u). Knaccuduxamusi XaMUIECKIX
peaKIuii o pa3IMYHbIM MMPU3HAKAM. DK30 - U
SHIOTEPMHUYCCKHAEC PEAKITNH, TEPMOXUMHUYCCKUE
yYpaBHEHUSL.

7 25.09

[ToHATHE O CKOPOCTH XUMUYECKON PEAKLIUN.
[TonsiTHEe 06 0OpaTUMBIX U HEOOPATUMBIX
peakuusix. [loHsATHE O TOMOTE€HHBIX U
reTeporeHHbIxX peakuusx. Ilonarue o karammse.

8 26.09

[ToHsiTHE O XMMUYECKOM PaBHOBECHHU.
@DaKTOPBI, BIHSIIONINE HA CKOPOCTh XUMUYECKOMN
pEaAKIUH U MOJIOKEHHE XUMHUYECKOTO
paBHOBECHS

9 02.10

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
AJIEKTPOHHBIN OaTaHC OKUCIUTEIHHO-
BOCCTaHOBUTENIbHOM peakuuu. CocTaBieHue
YpaBHEHUH C UCIOJIH30BAHUEM AJIEKTPOHHOTO
OanaHca.

Tema Nel.3 (84.) JaekTposm

THYeCKasl Jucconanmus. XuMHYeCKHe pPe€aknuu

B pacTBOpax.

10 | 03.10

Tema "Dnekmponumuueckas OuUccoyuayusi.
Xumuueckue peaxyuu 6 pacmeopax” (8 u.)
Teopust 3EKTPOTUTUUECKON AUCCOIUALINH.
DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI 1
aHuoHbl. CHIIbHBIE U c1a0ble SJEKTPOIUTHI.
Crenedp nuccormanuu. MexaHu3Mbl
JIMCCOLIMAIIMU BEIIECTB.

11 | 09.10 Peakiiun nonHoro ooMena. MonHbie ypaBHEHUS
peakuuii. YcioBus NPOTEKAHUS pPeaKui
MOHHOTO 0OOMEHA, IMOJIHBIC M COKPAIIEHHBIC
WOHHBIC YPABHCHUS PECAKIIUH.

12 | 10.10 CBolicTBa KMCJIOT U OCHOBAaHHH B CBETE
HPEJICTABICHHUI 00 JIEKTPOIUTHYCCKOM
JIACCOLIMAIAN

13 | 16.10 CBoiicTBa COJICH B CBETE MPEJICTABICHUN 00
AJIEKTPOJIUTHYCCKOM TUCCOIUAIIIT

14 | 17.10 IMToHsITHE O THAPOJIU3E COJIEN.

15 | 23.10 O060011IeHNEe U CUCTeMaTH3aIIs 3HAHUH.

16 | 24.10 IIpakTnyeckas padora Ne 1. «Pemenne
IKCIIEPUMEHTATBHBIX 3a7a4 IO TEMe.
HUBXK] Ne

17 | 06.11 KonTposbnas padora Nel no remam

"OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuuit", « QNEKTPOIUTHYECKAS AUCCOLIUALIMS.
XUMHUYECKUE PEaKIK B PACTBOPAXY.
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Paznes 2. Hemeranibl 1 UX COeIMHEHHS
Tema Ne2.1 (44.) OOmasi XapaKTepUCTHKA XMMHYECKHX 3J1eMeHTOB VIIA-rpynnsi.
I'ajiorensl.

18 | 07.11 AHaHU3 KOHTPOJBHOHU pabOTHI.

Paznen 2 "Hemetaiuibl v ux coeunenus" (25
4.) Tema "Obwas xapakmepucmuxa
xumuueckux 2nemenmos VII-A epynnwor. " O6mas
XapaKTepUCTHKa rasoreHoB. OcoOeHHOCTH
CTPOCHUS aTOMOB, XapaKTePHBIC CTCTICHH
okucienus. CTpoeHne U pU3nvecKre cBONCTBa
MIPOCTBIX BEIIECTB-TAIOTCHOB. XUMHYCCKUE
CBOICTBA Ha MPUMEPE XJI0pa

19 | 1311 Xnoposojopoa. ConsiHast KUCIIOTa, XUMUYECKUE
CBOWCTBA, MMOJIydeHNE, IPUMEHEHHE.
20 | 14.11 JeticTBHE XJI0pa U XJIOPOBOJOPOIa HA

OpraHu3M 4ejoBeKa. BaxkHelmme XJI0puisl 1
VX HAXO0XKJICHHE B IIPUPOJE.

20.11 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peaxIuii, €CIIi OJMH U3 PEareHTOB JIaH B
130bITKE

Tema Ne2.2 (64.) O0masi XapaKTepuCTUKA XUMUYecKuX 3jieMeHToB VIA-rpynnsbl. Cepa u

eé coeqUHEHH.

21 | 21.11 Tema "Obwasn xapaxmepucmuka XUmMU4ecKux
anemenmos VI-A epynnoi. Cepa u eé
coeounenusn” (6 u.). O0IIast XapaKTEPUCTHKA
anemeHToB VIA-Tpynmel. OcobeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHbIC CTETICHN
okucnenus. CtpoeHue u GU3NIeCcKre CBOMCTBA
IPOCTHIX BEIIECTB - KHCIOPOAa U CEPHI.

22 | 27.11 AmtotponHbie MOAUGUKAIIMN KACIOPOaa U
cepbl. XUMHYECKHUE CBOMCTBA CEPBHI.
Haxoxnenue cepbl U €€ COeTMHEHUM B

IPHUPOJIE.

23 | 28.11 CepoBonopo, cTpoeHue, (Pu3ndecKue u
XHMHYECKHE CBOMCTBA

24 | 04.12 OKcupl cephl Kak MPEeACTaBUTENIN KUCIOTHBIX

OKCHUIOB. CepHaﬂ KHCJIOTA, (bHSH‘ICCKI/Ie u
XHUMHNYCCKHEC CBOI‘/‘ICTBa, IIPUMCHCHUC

25 105.12 XHUMHYECKUE PEAKIUH, JISKAIINE B OCHOBE
IPOMBIIIICHHOTO CIIOCO0a MOJYy4YEeHUsI CEPHOU
kucioThl. [Ipumenenne. Conmu CEpHON KHCIIOTHI,
KayeCTBEHHAsl peakivs Ha Cylb(aT-noH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
COEIMHEHUSIMU CEPBI, CIOCOOBI €T0
PEIOTBPAICHHS

26 | 11.12 Brriuncnenue MaccoBo# 107U BBIXOAA MPOAYKTA
peakiuu. Konrponbnas padora Ne 2 no remam
"T"anorensl. Cepa"

Tema Ne2.3 (74.) O0mas xapakTepucTUKA XUMUYECKUX 3JIeMeHTOB VA-rpynnbl. A30T,
docdop u ux coenrHeHus.
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27

12.12

AHanu3 KOHTPOJIBHOM pabOTHI.
Tema "Obwas xapakmepucmurka XumMuiecKux
anemenmos V-A epynnwt” (7 u.). O6mias
XapaKTEepUCTHUKA 3JIEMEHTOB V A-TpyIIIbIL.
OCOOGEeHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. A30T, paclpoCTpaHEHHE B
npupoze, GU3NIecKue 1 XUMUYECKHE CBOMCTBA.
KpyrosopoT a3zoTa B npupose

28

18.12

AmMHaK, ero GU3NIecKnue 1 XUMUYECKHE
CBOMCTBa, NoytyueHue u npuMenenue. Conu
aMMOHWUS, UX (PU3HYECKHE U XUMHUECKUE
CBOMCTBA, NTOJIy4EHHUE U IPUMEHEHUE .
KadecTBeHHas peakuys Ha COJIM AMMOHHUS

29

19.12

IIpakTnueckas padora Ne2 no teme
«[lonyyeHne aMMuaka, U3y4eHUE €ro CBOMCTBY.
NBAKA Ne

30

25.12

A3OTHas KUCoTa, €€ MoTydeHne, PU3nIecKue u
XUMHYECKUE CBOUCTBA.

31

26.12

Hcnonp30BaHne HUTPATOB U COJIEW aMMOHHSI B
KayecTBE MUHEPaIbHBIX YA0OpEHUH.
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpepbl
COCMHEHUSIMHU a30Ta.

32

09.01

®dochop, amtoTponHble MOIUPUKALIUN
docdopa, pusznueckne U XUMUIECKHUE CBOWCTBA.
Oxkcun pocdopa (V) u pochopHas kuciora,
du3nUecKre 1 XUMHYECKHE CBOWCTBA,
TOJTy9EeHUE

33

15.01

Hcnonws3zoBanue pocharoB B kauecTBe
MUHEPAITBHBIX YI00PCHH.

Tema Ne2.4 (84.) O6mas xap

YrJepoa u KpeMHUI U MX COeTMHEHUSI.

AKTEPUCTHKA XUMHYECKHUX 3J1eMeHTOB |VA-rpynnsbl.

34

16.01

BBoaHbBII HHCTPYKTAK,

HUBK Ne
Tema "Obwas xapaxmepucmuka XUmMudeckux
anemenmos I\V-Aepynnwi. Yenepoo u kpemuui, u
ux coeounerus” (8 u.) Yraepo, alsIOTpOITHBIC
MoAU(UKAIINH, PACTIPOCTPAHEHHE B IPUPOJIE,
dbuznyecKkue 1 XUMUIECKHE CBONCTRA.
KpyroBopoT yrineposa B npupoze.

35

22.01

Oxkcuppl yriaepoaa, ux pusudeckue u
XUMUYECKHUE CBOMCTBA, ICHCTBHE HA KUBBIC
OpraHu3MBbl, OJy4YE€HHE U IPUMEHEHHUE.
DKosoruyeckue npooaeMbl, CBI3aHHbIE C
okcuzaoM yriepona (1V),runote3a rmodanbHOTO
NOTEIUICHUS], TAPHUKOBBIN 3P PeKT.

36

23.01

YronpHasa KUCI0Ta U €€ COJIN, UX (I)I/I3I/I‘ICCKI/IC )51
XUMHUYCCKHUEC CBOﬁCTBa, MOJIy4YCHHUC,
IMPUMCHCHUC.

37

29.01

KauectBennas pCaKiusd Ha Kap6OHaT-I/IOH.

Hcnonbp3zoBanue kapOOHATOB B OBITY,
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MCIUIUHC, TPOMBIIIJICHHOCTU U CCIILCKOM
xo3siicTBe. [IoHsTHE 0 OMOJIOrHYECKH BAXKHBIX
BCIICCTBAX: JXUpPaAX, 6CJIK3.X, YHJIEBOJax- U UX
POJIM B JKXU3HHU YCJIOBCKA.

38

30.01

HepBOHa‘-IaHBHBIG IIOHATHS 00 OpPTraHUYCCKUX
BEILECTBAX KAK O COCUHEHUAX YIIIEPOA.
[IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB,
IPOAYKTHI X MepepadboTKu. MaTepuaibHoe
CANHCTBO OPraHMYCCKUX U HCOPraHNUYCCKUX
COCAVHEHUM.

39

05.02

Kpemnnii, ero pusndeckne u XuMHUECKUE
CBOICTBA, MOJTYyYEHHUE, MPUMEHECHUE.
Coenunenus kpemHus B ripupoe. Oomue
IpeJICTaBICHUs 00 OKCUIE KPEMHUS U
KPEMHHEBOU KUCIIOTE.

40

06.02

IIpakTnueckas padora Ne 3. Pemienue
AKCTIEPUMEHTAJIbHBIX 3a7a4 110 TeEME
«Baxnennine HeMeTaJIbl U MX COCIUHECHISD.
HUBXK] Ne

41

12.02

KonrtpoubHnas padora Ne3 no teme
«Baxuenme HeMeTaUIbI U UX COEIUHEHUS)

Pazgen 3 MeraJliibl M X CO

C¢ANHCHUA

Tema Ne3.1 (44.) O6mme cBOIiCTBA METAJLIIOB.

42

13.02

AHanu3 KOHTPOJIBHOM pabOTHI.
Paznien 3 "Mertamuibl U ux coequnenus” (20 4.).
Tema "Obwue ceoticmea memannog" (4 u.).
OO61as xapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nojoxkeHus B [lepuoanueckon cucreme
XUMHUYECKUX 371eMeHTOB. CTpOoeHHE METaJIOB.
Mertannnueckas CBsI3b U METAJUTMYECKas
KpUCTAJUTMUECKas PeléTKa.

43

19.02

dusnyeckue U XUMHUYECKUE CBOMCTBA
METAJIOB. DJIEKTPOXUMUUECKUN Pl
HaIPsHKEHUH METaJIJIOB

44

20.02

OO61ue crnocoObl MOTYyYeHHS] METAJLIOB.
CrnaBel ¥ UX IPUMEHEHHE B OBITY U
IPOMBIIIJICHHOCTH. BhIuncienus mo
YpaBHEHHUSIM XUMUYECKUX PEAKIIUN, €CITH OJUH
U3 PEareHTOB COACPIKHUT MPUMECH

45

26.02

ITonsTue o KOPPO3HUH MCTAJUIOB, OCHOBHBLIC
CITOCOOBI 3aIIUTHI UX OT KOPPO3UU

Tema Ne3.2 (164.) Basknelimme MeTa/JIbI M UX COeTHHEHUS.

46

27.02

Tema "Baowcrneriwiue memanisl u ux coeourerus"”
(16 u.). lllenoynbie METAIIBI: UX TOJIOKCHHUE B
[Iepuoanueckoii cucreme, CTpOEHUE UX aTOMOB,
HaxoJeHue B npupojie. Puznueckue u
XUMHUYECKHE CBOMCTBA ( HAa MpUMEPE HATPUS U
KaJus).
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47

05.03

OKCI/II[LI H FI/II[pOKCI/I[[BI HanI/ISI " KaJInsi.
HpI/IMeHeHI/Ie HICJIOYHBIX MCTAJIJIOB U UX
COEIUHEHUI.

48

06.03

[Ienouno3eMeabHbBIC METaIbl KaIbIIUN 1
MarHui, nojoxenue B Ilepuoauueckon
cucTeMe, CTPOCHHE UX aTOMOB, HAXOKJICHUE B
npupoae. Pu3nyeckre 1 XMMUYECKUE CBOUCTBA
Mar"usi 1 KaJbLus

49

12.03

Baxueiimme coequHeHUs KaabIus (OKCH/I,
TUAPOKCHUJ, COJIHN)

50

13.03

0O0001IeHNE U CUCTEMATHA3AIIMS 3SHAHUHA.
CamocrosiTeJibHAs padoTa

51

19.03

XKécTkoCcTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs

52

20.03

Pemrenne pacu€THbIX 3a1a4.

53

02.04

AntomunHuil: nonoxxenue B [lepuonnyeckoit
CUCTEME, CTPOECHHUE ATOMA, HAXOKJICHHUE B
npupojie. Pu3nueckre 1 XMUMUYECKHE CBOWCTBA
AITIOMHHMSL.

54

03.04

AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA
AIIOMUHUS

55

09.04

Kenezo: nonoxenune B [lepnoanueckoit
CUCTEMeE, CTPOEHHUE aTOMa, HAXOKJICHHE B
npupojae. PU3N4ecKue U XMMHUYECKHUE CBOMCTBA
xKenesa.

56

10.04

Oxcupl, THAPOKCUIBI 1 contr kenesa (1) u
xenesa (111),ux coctas, cBOMCTBA U TTOJIyUICHHE.

57

16.04

O00011IeHrEe U cUCTEMAaTH3alMs] 3HAHUHA

58

17.04

IIpakTuyeckas padora Ne 4. Peienue
9KCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe
«Baxuneliue MeTauIbl U UX COSAUHEHUSD.
HNBAK Ne

59

23.04

Brranciaenus mo YPaBHCHHUAM XUMHNYCCKHUX
peaKuHﬁ, €CJIM OJWH M3 p€arcHTOB IaH B
M30BITKE UJIN COICPIKHUT ITPHUMCCH. Brrancnenus
MaccoBOH JA0JIK BBIXOJa IMPOAYKTA PCaKIINHU.

60

24.04

O00011IeHNE U CUCTEMATH3AIUS 3HAHUN

61

30.04

KonrpoabsHnas padora Ned4 no reme
«Baxueiiue MeTauibl ¥ X COSTUHEHHS

Pa3znen 4 Xumusi u okpyxamomasi cpeaa
Tema Ned4.1 (44.) BemiectBa M MaTepuaJibl B ;KU3HU YeJI0BEKA.

62

01.05

AHanu3 KOHTPOJBHOHM pabOTHI.
Pazgen 4 "Xumua u okpykarorias cpega” (3
4.).BemiecTBa u Mmatepuanbl B MOBCETHEBHOM
JKU3HU yeaoBeka. CHUIMKAThI, HX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBIIIICHHOCTH. BaskHeHIIIe CTPOUTENbHbBIE
MaTepuaibl: KepaMuKa, CTeKIIO, [IEMEHT, OETOH,
JKelIe300€TOH.

63

07.05

XHUMHUYECKOE 3arpsA3HCHHUC Oprmammeﬁ
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Cpepl.
64 | 08.05 [IpoGaembl 6€30MMaCHOTO HCTIOTH30BAHMS

CTPOUTEIBHBIX MaTEPUAJIOB B IIOBCEHEBHON

KH3HH.
65 | 14.05 Potb XuMuM B pemieHN# SKOJIOTHIECKUX

npoOJIeM.
66 | 15.05 BbezonacHoe ucmoib30BaHmue BEIIECTB U

XAMHUYECKHX PEaKLUil B OBITY.
67 | 21.05 [IepBas noMoIb NPU XUMUYECKUX OKOTAX U

OTpaBJICHUSIX
68 | 22.05 PesepBHbIit ypok. O600IICHNE T

CHUCTEMaTH3alus 3HAHUI

Uroro: 68 vacoB

KPUTEPUU ONEHUBAHUSA. XUMMUSL.

Kpurepun oneHnBaHNs y4eHUUECKUX IEHCTBUI

B cootBercTBUM ¢ TpeOOBaHMSMH CTaHAApTa MO XMMHUU U BBIOPaHHBIX U3 (enepaibHOro
CIMCKAa y4eOHMKOB YUYUTEIb XMMHMHM BO BpEMsl IPOBEPKM M KOHTPOJSA 3HAHUN IO HpPEIMETY
MOKET OPUEHTUPOBATHCS Ha CIEAYIOUINE YPOBHH.

IlepBblii ypOBEHb — PeNPOAYKTUBHBbIN. BhINoJHEHNE ydalIMMUCS 3aJJaHU 3TOTO YPOBHS
OTHMpAETCsl B OCHOBHOM Ha MaMsTh. JlocTukeHue 3Toro ypoBHs IPEANOJIaraeT y yuyanuxcs:

- 3HaHHE Ha3BaHUI OTAEIbHBIX XUMUYECKHX AJIEMEHTOB, BEIIECTB U PEAKIINIA;

- YMEHHME YCTHO WJIM MHUCHbMEHHO OMHCHIBaTh XUMHUYeckue (akThl. [IOHATHS WM sSBIECHUS
(peakmun);

- TMOHUMAaHWE POJU, 3HAYEHHUS WIM INPUMEHEHHUS OTIENIbHBIX XHMHUYECKUX BEIIECTB MU
peaKIuii;

- MPUMEHEHNE XUMUYECKONH CUMBOJIMKH — XUMUYECKUX 3HAKOB, (DOPMYI U ypaBHEHUH;

- 3HaHUE HEKOTOPBIX UCMHOJIb3YEMbIX B XUMHUH MPUOOPOB, YMEHHE COOMPATH MPOCTEHIIINE U3
HUX U UCIIOJIb30BATh IIPU BHITIOJTHEHUN XUMUYECKOTO IKCIIEPUMEHTA.

Jlis poBEepKM 3HAHUM W yMEHHH, COOTBETCTBYIOLIMX IIEPBOMY YPOBHIO, HCIOJIb3YETCs
PENpOyKTUBHBIN BUJ 3aJaHUil, MpeAnoiaraeéMblii BOCIPOU3BEICHUE YYALUTUMHCA OTAEIbHBIX
3HaHUN M yMmeHuil. IIpoBepka mepBOro ypoBHS 3HAHUH JIETKO OCyLIecTBIseTcs (opmamu
aBTOMAaTU3UPOBAHHOTO y4eTa.

Bropoii ypoBeHb — NPOAYKTHMBHBIN. JIOCTHMKEHHE OTOro ypOBHS IMPEAIOiaracT y
yUYaluXxcsi:

- TIOHHUMAaHHC (bOpMyJ'IHpOBOK BaXHEWIIUX XHUMHUYECKHX HOHHTHﬁ, 3aKOHOB, TCOpI/Iﬁ )51
MNPUMCHCHUC UX B aHAJIOTUYHLIX CUTYAllUAX;
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- YMEHME YCTaHaBJIMBaThb B3aUMOCBSA3b MEXAY COCTaBOM, CTPOCHHEM M CBOWCTBaMU
XMMHUYECKUX BEUIECTB;

- YMEHHUE MPOBOJUTH PACUETHI 0 XMMUYECKUM (POpMYIaM U ypaBHEHUSIM;

- YMEHUE CaMOCTOSTEIBHO IIPOBOJUTH XUMHMUYECKHM OKCIEPUMEHT [0 HWHCTPYKLHH
y4eOHMKA WM TI0 YKA3aHUIO YUUTENS U (PUKCHPOBATh €T0 Pe3yIbTaThl.

Jlisi MpOBEpPKH YMEHHUS TMPHUMEHSATh 3TH 3HAHUS B y4eOHOW TMPAKTHKE HCIOJIB3YIOTCS
3a/1aHUs], BBIIIOJIHEHUE KOTOPBIX BO3MOXKHO HE TOJBKO Ha OCHOBE IIaMATH, HO M HA OCHOBE
ocmblcieHud. [loaToMy Hapsay ¢ HICHUXOJOTHYECKOW OINepanued BOCIPOM3BEIACHUS IIMPOKO
WCIOJIb3YIOTCSl y3HaBaHUE W SIBICHHE NepeHoca. JlJis BBINOJHEHUS TaKuUX 3aJaHuil TpeOyeTcs
0osiee HaNpsDKEHHAs MBICIUTENbHAS AEATEIbHOCTh YYallUXCs, YeM IPHU BHIIOJHEHUH 3aJaHHM
Ha [IEPBOM yPOBHE.

Tpernii ypoBeHb — TBOPYECKHH. JJOCTH>KEHHE 3TOTO YPOBHSI IPEIIIOIATaeT y yYaIUXCs:

- YMEHHE TPOTHO3MPOBATH CBOMCTBA XMMHYECKHMX BEIIECTB HAa OCHOBE 3HaHUS 00 WX
COCTaBe M CTPOSHUH U, HA00OPOT, IPEANoIaraTb CTPOCHUE BEIIECTB HA OCHOBE WX CBOWCTB;

- TIOHUMaHKue (PaKTOPOB, MO3BOJISIONIUX YIPABISATH XUMHUYECKUMHU PEAKITUAMH (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOJIOM TPOIYKTA);

- YMEHHE TIPOCKTUPOBATH, OCYIIECTBIIATh XUMHUECKHI IKCIIEPUMEHT, a TakkKe (PUKCHPOBATH
Y aHAJIU3UPOBATh €r0 PE3YJIbTaThI;

- YMEHHE OPUEHTHPOBATHCS B MOTOKE XMMHYECKOW MH(OPMAIMU, ONpPENesiTh UCTOYHUKU
HeoOxouMoi uHpOpMaIuy, NOdydyaTh €e, aHaJIU3UpPOBaTh, JIENaTh BBIBOJBl Ha €€ OCHOBE U
MIPEJICTaBIATh B COOTBETCTBYIONIEH Qopme;

- YMEHHE OCO3HaBaTh BKJIAJ XUMHH B (OPMUPOBAHUE LEJIOCTHOM €CTECTBEHHO-HAYyYHOU
KapTUHBI MUDA.

Jlyis mpoBepKM 3HAHUM, COOTBETCTBYIOUIUX TPETHEMY YPOBHIO, U YMEHHS IPUMEHSTh UX B
yueOHOM MpaKTUKEe UCHOJb3yeTcs pedIeKTUBHBIN BUJ 3aJaHHM, BBIIOJHEHHWE KOTOPBIX
OMHpAETCsl Ha PENpPOAYKTHUBHBIE 3HAHUA, HO TpeOyeT TIIyOOKOTO OCMBICICHUS, BIIAJCHUS
JIOTUYECKUMH TpUEeMaMH YMCTBEHHOH JeATelnbHOCTH (aHanmu3, CUHTe3, 000O0IIeHue,
KOHKpeTH3allusl, CpaBHEHHUE, a0CTparupoBaHue, Kiaccuukams).

OtmeTka «5» cTaBUTCS B cIy4dae:

1. 3HaHus, NOHUMAaHMs, IIyOMHBI YCBOEGHUS OOy4arOIIMMCs BCEro o0beMa MPOrpaMMHOTO
MaTepuaa.

2. YMeHUs BBIJENATH TJIaBHbIC MOJIOKEHUS B U3YYEHHOM MaTepHalie, Ha OCHOBaHUHU (haKTOB
U 1npumepoB  0000mare, JienaTh  BBIBOJBI,  YCTAHABIMBATh  MEXIpPEAMETHbIE U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM NPHUMEHSAET TIOJIYYECHHbIE 3HAHUA B HE3HAKOMOU
CUTYaLlUH.

3. OrcyrcTBHE OIMOOK M HEJOYETOB MPH BOCHPOU3BEICHUM M3YYEHHOI'O Marepuaia, npu
YCTHBIX OTBETaX YCTPAHEHUE OTACIbHBIX HETOUHOCTEN C MOMOILBIO JOMOJHUTEIBHBIX BOIIPOCOB
yuuTens, coONrofeHHe KyJIbTypbl YCTHOW M NHCBbMEHHOW peuM, NpaBwil odopMieHus
MUCHMEHHBIX paloT.
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OT1meTka «4»:

1. 3HaHue Bcero M3y4eHHOro NporpaMMHOrO MaTepHara.

2. YMeHUs BBIJCTATH TJIaBHBIC MOJIOKEHUS B U3YYCHHOM MaTepHale, Ha OCHOBAHUHU (PaKTOB
U NIpUMEPOB 0000111aTh, J€JIaTh BHIBO/IbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSATH
[IOJIyYE€HHBIE 3HAHMSI Ha IIPAKTHKE.

3. He3naunrensHbie (HErpyObie) OMMOKA W HEIOYETHI MPU BOCIPOU3BEICHUN HU3y4ECHHOTO
Marepuaina, coONI0IEHNE OCHOBHBIX IpaBWJI KYJIbTYphl MMCbMEHHONW M YCTHOM peuu, IpaBHII
ogopMIICHHS TUCBMEHHBIX PaboT.

Ormerka «3» (YpOBEHb NPEICTABICHUN, COYETAIOUIUMXCA C DBJIEMEHTAMM Hay4YHBIX
TIOHSATUH):

1. 3nanne u ycBOoeHHE MaTepuana Ha YpOBHE MUHUMAIbHBIX TPeOOBAaHUN HPOrPaMMBI,
3aTpyJHEHHE MPU CaMOCTOSITEIbHOM BOCIIPOU3BEACHNHU, HEOOXOAMMOCTh HE3HAUUTEIbHOU
MTOMOIIY YYUTETIS.

2. YMenue paboTaTb Ha YpPOBHE BOCIHPOWM3BEICHHS, 3aTPyIHEHHs] TPH OTBETax Ha
CTaHJIapTHbIE BOIPOCHI.

3. Hanmume rpy0Oo#t oOmmOKH, HECKONBKHX HETpYyOBIX TIpW TIPH BOCIPOW3BEICHHU
M3Y4YEHHOTO MaTepuaia, 3HAa4UTEIbHO HECOONIOJIEHHE OCHOBHBIX MpPaBWI  KYJIbTYpHI
MMCbMEHHOM U YCTHOM peuu, MpaBuil 0POPMIICHHS MUCbMEHHBIX padoT.

OTmerka «2»:

1. 3nanne u ycBOEHHE MaTepuaja Ha YPOBHE HW)KE MHHUMAJIBHBIX TpeOOBaHMM
MIPOrPaMMBbI, OTAETIbHBIC MTPEJICTaBICHUS 00 U3YUEeHHOM MaTepuale.

2. OTcyTcTBHE YMEHHUH paboTaTh Ha YpOBHE BOCHPOU3BEICHMUS, 3aTPYTHEHHS MPU OTBETaX
Ha CTaHJIapPTHbIE BOIIPOCHI.

3. Hanuume Heckonpbkux TpyObIX OmUOOK, OOJBIIOrO YMcla HErpyObIX — mpu
BOCIIPOM3BE/ICHUN M3YyYEHHOIO MaTepuasa, 3HAYUTENIbHO HECOOII0CHHE OCHOBHBIX IpPaBHII
KYJIbTYPbl TUCbMEHHOW U YCTHOU peuu, MpaBuil 0(hOpMIICHUS! TUCbMEHHBIX PaboT.

KpuTtepuu onieHUBaHusi yCTHOIO OTBeETA.

OTMeTKa «5» CTaBUTCS, €CIIU YUCHUK:

1) IToka3siBaeT TiIyOOKOE M IOJHOE 3HAHHC M MMOHMMAaHHE BCEro 00beMa MPOrPaMMHOTO
Marepuaia; II0JHOE€ I[MOHUMaHHWE CYIIHOCTH pacCMaTpUBAaE€MbIX TOHSATHH, SBJICHHH U
3aKOHOMEPHOCTEH, TEOPUI, B3aUMOCBSI3EH;

2) YMeeT cOCTaBHTh IMOJHBIM M TPABHIbHBIA OTBET Ha OCHOBE HM3YYEHHOTO Marepuala;
BBIJICISITh TJIABHBIC TIIOJIOKCHHS, CAMOCTOSATEIBHO TIOJATBEPXKJIaTh OTBET KOHKPETHBIMU
npuMepamu, (pakramu; CamMOCTOSITENIFHO M apryMEHTUPOBAHHO [€NIaTh aHajin3, 0000IeHus,
BBIBOJIbl. Y CTaHABIMBATh MHEXKIPEAMETHbIE U BHYTPUIIPEAMETHBIE CBA3M, TBOPYECKU
MPUMEHATh NOJIyYEHHBIE 3HAHUS B HE3HAaKOMOU cutyaruu. [locienoBarenbHo, 4€TKO, CBSI3aHO,
000CHOBaHO W 0e30mMO0OYHO u3JIaraTh y4eOHBIM MaTepual; JaBaTh OTBET B JIOTUYECKOM
MOCJIEJIOBATEIFHOCTA C HCIOJIb30BaHUEM TMPHUHITOW TEPMHUHOJOTUH; JAeNaTh COOCTBEHHBIE
BBIBOJIBI; (POPMYITHPOBATH TOYHOE OIpPEIEICHHE U UCTOJIKOBAHUE OCHOBHBIX MOHSATUH, 3aKOHOB,
TEOpUii; TPH OTBET€ HE TMOBTOPATH JOCIOBHO TEKCT Yy4YeOHMKA; U3Jaratb MarepHual
JTUTEPATyPHBIM SI3BIKOM; MPABUIBLHO U OOCTOSATENBHO OTBEYATh HA JOTIOJHHUTEIbHBIE BOIPOCHI
yuutens. CaMOCTOATEIbHO M PAallMOHAIBHO HCIOJIb30BaTh HATJISAHBIE MOCOOWS, CIpaBOYHbBIE
MaTepuanbl, Y4eOHHK, TOTIOJHUTEIbHYIO JUTEPATypy, MEPBOUCTOUYHUKHU; MPUMEHSATh CUCTEMY
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YCJIOBHBIX 0003HauUCHHUN MPU BEACHUU 3aIKCEH, COMPOBOXKIAIOMINX OTBET; UCHOJIB30BAHUE IS
JI0Ka3aTeIbCTBA BBIBOJIOB U3 HAOIIOICHH U OIBITOB;

3) CaMoCTOSATENIFHO, YBEPEHHO M 0€30IIMOO0YHO TPHMEHSET IOJyYeHHbIC 3HaHHUS B
pemeHnH MpobjIeM Ha TBOPYECKOM YPOBHE; JOIYCKAeT He 0ojiee OJHOTO HeIo4yeTa, KOTOPBIN
JIETKO HCIPaBIseT MO TPEeOOBAHUIO YUUTEINs; MMEET HEOOXOOMMBbIE HAaBBIKA pabOTHl C
npubopamu, dYepTeXKamH, CXeMaMH W  rpadukaMu, COMYTCTBYIOIIMMH OTBETY; 3aIlUCH,
COIPOBOKAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OrMeTKka «4» CTaBUTCS, €CIIU YUCHHK:

1. Tloka3biBaeT 3HaHUS BCEro U3y4EHHOro Marepuaa. JlaeT MmojaHblii U NpaBUIbHBIA OTBET
Ha OCHOBE M3YYEHHBIX TEOPHii; HE3HAUMTEJIbHbIE OMIMOKM M HEAOYETHl NPU BOCIPOU3BEIEHUU
M3Y4YEHHOIO MaTrepuaja, OINpe/eleHHe MOHSATHH Jlan HEeNoJHble, HEeOOJIbIINEe HETOYHOCTH MpU
WCI0JIb30BAHMN HAyYHBIX TEPMHUHOB WJIM B BBIBOJAX WM OOOOUICHUSX W3 HAOMIOJIEHUN U
OTBITOB; MaTepuall H3JIaraeT B OIPENEICHHON JIOTMYECKON MOCIeI0BaTENbHOCTH, MPU 3TOM
JIOTIYCKaeT OJIHy HerpyOyro omMOKy WM He Ooyiee JBYX HEJI0YETOB U MOXKET UX HCIPaBUTh
CaMOCTOSITENIBHO MPH TPEOOBAHUU WUJIU NMPU HEOOJBIION MOMOIM YYUTENS; B OCHOBHOM YCBOMII
y4eOHBI MaTepual; MOATBEPXkAaeT OTBET KOHKPETHBIMU MpHUMEpaMH; MPaBUILHO OTBEYAET HA
JOTIOTHUTEIbHBIE BOIPOCH! YUUTETIS.

2. YMeeT caMOCTOSITENIbHO BBIJCIATH TJIaBHBIC TOJOXKEHUS B M3YYEHHOM Marepuaie; Ha
OCHOBaHWMM  (aKTOB W  TNpuUMEpoB  0000maTh, JelaTh  BBIBOJBI,  yCTaHABIIMBAaTh
BHYTpPUIIpEIMETHBIE CBSI3U. [IpUMEHSATh MOJyuYeHHbIE 3HAaHUS HA MPAKTUKE B BUJIOM3MEHEHHOMU
CUTyallMd, COOJII0JIaTh OCHOBHBIE NpaBHJIa KYyJIbTYphl YCTHOH pPEYHM M COMPOBOXKIAIOIICH
MMCHbMEHHOM, UCTIOJIb30BaTh HAYYHbIE TEPMUHBI.

3. He oGmamaer mocTaToOYHBIM HaBBIKOM PabOTHI CO CIPAaBOYHOM JTUTEPATYPOH, YICOHUKOM,
MepBOUCTOYHUKAMH. JlomyckaeT HerpyOble HapylleHHs MpaBuwil O(GOpPMIIEHUS TNMHChMEHHBIX
pabor.

OT1meTrka «3» CTaBATCA, €CIU YUCHUK:

1. YcBoun ocHOBHOE cojep:kaHHe y4eOHOro Marepuana, MMeeT MpoOenbl B OCBOCHHUH
MaTtepuaia, He MPemsTCTBYIOIINE JalbHEeUIIeMy OCBOCHHUIO POTPAaMMHOI0 MaTepuraa,

2. Marepuasi ~ u3jaraeT = HECUCTEMaTU3UPOBAHHO,  (parMeHTapHO, HE  Bcerna
MIOCJIEJIOBATEIIHHO;

3. Iloka3piBaeT HENOCTAaTOYHYIO C(HOPMUPOBAHHOCTh OTIENbHBIX 3HAHUM UM YMEHHII;
BBIBOJIbI M 0000IIIEHNS apTyMEHTUPYET clabo, AOMyCKaeT B HUX OIINOKH;

4. lonyctun OMMOKA ¥ HETOYHOCTH B HCIOJB30BAHUHM HAYYHOW TEPMHHOJOTHH,
oTmpeseNieHus: MOHATUN Aall HEIOCTATOYHO YETKHE,

5. He ucnonp3oBan B KauyecTBe JOKAa3aTENbCTBA BHIBOJABI M 0000IIECHUS W3 HAOMIOICHUH,
(hakTOB, OIBITOB WJIH JIOMYCTUJI OLIUOKYU MPU UX U3TI0KEHUU;

6. WcnbIThIBaeT 3aTpyAHEHHUS] B MPUMEHEHUU 3HAHUM, HEOOXOIAMMBIX AJS pEelIeHUs 3aaad
Pa3UYHBIX TUIIOB, MPH OOBSICHEHNH KOHKPETHBIX SBJICHUI Ha OCHOBE TEOPHU M 3aKOHOB, WU B
MOATBEPKIEHUN KOHKPETHBIX IPUMEPOB MPAKTUUYECKOTO IIPUMEHEHNS TEOPHIA;

7. OTBeyaeT HEMoJHO Ha BOMPOCHI y4HUTeNs (yIycKas M OCHOBHOE), MJIM BOCIPOU3BOIUT
coJiepKaHKe TeKcTa yueOHMKA, HO HEJOCTaTOYHO MOHUMAET OTJENIbHBIE MOJI0KEHUS, UMEIOIINe
BAYKHOE 3HAUEHUE B 3TOM TEKCTE;
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8. OOHapyxuBaeT  HEIOCTATOYHOE  TOHWMAHUE  OTACIBHBIX  TOJOXEHUH  IpHU
BOCIIPOM3BE/ICHUN TEKCTa Y4eOHUKA WMJIM OTBEYAaeT HEIMOJHO Ha BOIPOCHI YUUTENs, JOIMYCKas
OJIHY-/IB€ TPyOBbI€ OLITHOKH.

OtMeTKa «2» CTaBUTCS, €CIIN YUCHUK:

1. He ycBomI 1 HE pacKpblI OCHOBHOE COJIEp)KaHNE MaTepHaa;

2. He nenaer BBIBOJIOB 1 000OIIEHMIA;

3. He 3Haer W He MNOHMMAaeT 3HAYMUTENBHYIO HJIM OCHOBHYIO 4YacTh HPOTPAMMHOTO
MaTepHalia B IpeJiesiax MoCTaBJICHHBIX BOIIPOCOB;

4. Umeetr cnabo cPOpMUPOBAHHBIE U HEMOJIHbIE 3HAHUS M HE YMEET NPUMEHATh UX K
peIIeHII0 KOHKPETHBIX BOIIPOCOB U 33734 10 00pasiry;

5. [Ipu oTBere (Ha OaMH BOMPOC) JIOMYyCKaeT Oojiee MBYX TpyObIX OIIHUOOK, KOTOpHIE HE
MOJKET UCIPABUTH JIAXKE MPU TOMOIIN YIUTEIIS.

Kpurepuu ouneHuBaHusi NHCbMEHHBIX PpadoT (MpakTHYecKHe M JadopaTopHbIe
padoThI)

1.0neHKa IKCIEPUMEHTATIbHBIX YMEHUI

OrneHka CTaBUTCS Ha OCHOBAaHWW HAONIONEHUWS 3a YYallUMCS W THCHBMEHHOTO OTYeTa 3a
pabory.

OtMmeTKa «5»:

- pa®oTa BBIMOJHEHA TOJHOCTHIO M TPABHILHO, CJHICIAaHBI INPABUJIbHBIC HAOIOJICHUS W
BBIBOJIBI,

- DKCIIEPUMEHT OCYIIICCTBIICH I10 TJIAHY C YUETOM TEXHUKH O€30MaCHOCTH M MPABUI PabOTHI
C BEIIECTBAMHU U 000PYI0OBAHUEM;

- TPOSIBJCHBI OPraHU3allMOHHO-TPYJOBBIC YMEHHUs (IIOJICPKUBAIOTCS YUCTOTa pabodero
MecTa ¥ MOPSJI0K Ha CTOJIC, SKOHOMHO HCITOJIb3YIOTCS PECAKTHBBI).

OtmeTKa «4»:

- paboTa BBINOJIHEHA MPABUIIBHO, CIICIAHBI NMPABUIbHBIC HAOIOJCHUSA M BBIBOJBI, HO IPH
3TOM 3KCIIEPUMEHT IPOBEJCH HE IOJIHOCThIO WIJIM JIONMYIICHBI HECYIIESCTBEHHBIC OIIMOKH B
paboTe ¢ BemecTBaMu U 000PyI0OBaHHUEM.

OTtmeTKa «3»:

- paboTa BBITIOJIHEHA MTPABUJIBHO HE MEHEE YeM HAIOJIOBHHY WJIM JIOMYIICHA CYIIECTBCHHAS
omroOKa B X0/ SKCIECPUMEHTa, B 00bSICHEHUH, B 0()OpMJICHUH PabOThI, B COOIIOJICHUH TPABUII
TEXHUKU O€30MaCHOCTH MpH paboTe C BEIIECTBAMU U 00OPYIOBAaHHEM, KOTOPAsk MCIIPABIISCTCS
10 TPeOOBAHUIO YUUTEIS.

OTMeTKa «2»:

- IomyIIeHb! 1Be (1 Ooiee) CyIIeCTBEeHHbIE OTMOKHU B XO/I€ SKCIIEPUMEHTA, B OObSICHEHHUH, B
opopmiieHHH pabOThl, B COOMIOJCHUM TIPAaBUI TEXHUKH OE30MacHOCTH TMpH paboTe C
BEIIECTBAMU U O0OpYyJOBaHHEM, KOTOpBIE YUallUiics HE MOXKET HCHPaBUTh Jaxe II0
TpeOOBAHUIO YUUTEIIS.

Onenka yMeHHH pemiaTh 3KCIEPUMEHTAIbHbIC 321241
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OT1meTka «5»:

- TUTaH PEIICHUS COCTABJICH MPABUIIBLHO;

- MPaBUJILHO OCYIIIECTBIIEH MO00P XUMUYECKHX PEaKTHBOB M 000PY/I0BaHUS;

- IaHO TIOJTHOE OOBSICHEHHE U CHICTaHbBI BBIBO/IBL.

OT1meTka «4»:

- TUTaH PEIICHUS COCTABJICH MPABUIIBHO;

- MPaBUJIIBHO OCYIIECTBJICH MOAOOP XMMHYECKHUX PEAKTUBOB M O0OPYIOBaHUA, MPU STOM
JOTYIIIEHO He OoJiee ABYX HECYNIECTBEHHBIX OIMMUOOK B 00BSICHEHUH M BBIBOIAX.

O1meTka «3»:

- TUTaH PEIICHUS! COCTABJICH MPABUIIBHO;

- IPaBUJILHO OCYIIECTBJICH TOI00p XUMUYECKHUX PEAKTUBOB M 000PYAOBaHUS, HO JIOIYIIIEHA
CyIllecTBeHHas omuOKka B OOBSICHEHUH U BHIBOJIAX.

OT1meTka «2»:

- IOMYIIEHHI /1Be (1 OoJjiee) olMOKY B IUIaHE PELIeHus], B I000pe XMMHUECKUX PEaKTUBOB U
000py10BaHUs, B 00ObSICHEHUH U BBIBOJIAX.

OueHka yMeHMi peliaTh pacyeTHbIe 3a1a4M

Ormerka «5»:

- B JIOTUYECKOM PACCYKJEHHWU M PENIeHWH HET OMIMOOK, 3a7ada pelieHa parroHaTIbHBIM
criocoOom.

OTmeTka «4»:

- B JIOTHYECKOM PACCYXJCHUU U PEIICHUU HET CYIIECTBEHHBIX OMIMOOK, HO 3a/ladya pelieHa
HeparMoHAIBHBIM CIIOCOOOM WJIH JIOMYIIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIMHMOOK.

OTmerka «3»:

- B JIOTUYECKOM DPACCYKJIEHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIEHA CYIEeCTBEHHAs
omnOKa B MaTeMaTHYECKUX pacueTax.

OTmeTKa «2»:

- UIMEIOTCSl CYILIECTBEHHBIE OMIMOKU B JJOTHYECKOM PACCYKJICHUU U B PEIICHUU.

OuneHkKa NMCbMEeHHbBIX KOHTPOJIbHBIX PadoT

KonTposibHbIe padoThl U3 MOCOOUSA OLEHUBAIOTCS COIJIACHO NMPEIJI0KEHHOH aBTOPOM
LIKAJIbI OLEeHKH WJIH

OT1merka «5»:

-OTBET MOJIHBINA U IPAaBUIIBHBIN, BO3MOKHA HECYIIIECTBEHHASI OIIMOKA.

OT1meTka «4»:

- OTBET HEMOJIHBIN WK AOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OTrmeTka «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HaIOJIOBHHY, JAOMYIIEHA OJHA CYIECTBEHHAs OIIMOKa
IIPU ATOM JIBE€-TPU HECYLIECTBEHHBIE.

OTmeTka «2»:

-paboTa BBHIMIOJHEHa MEHEE 4YeM HAMOJOBUHY WJIM COAEPKHUT HECKOIBKO CYIIECTBEHHBIX
OIINOOK.

Otrmerka «1»:

-paboTa He BBIMOJHEHA.
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[Ipu oneHKe BBIMOJHEHHS TMHCHMEHHON KOHTPOJIBHON pPabOThI HEOOXOAMMO YUUTHIBATH
TpeboBanus enuHOro opdorpaduyeckoro pexnma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTUPYET HPEALIECTBYIOLIUE IPU BLICTABJIICHUU OTMETKH 33 YETBEPTh, [IOJYTOUE, TO,.

Ouenka TecToBbIX padoT.

Tectsl, cocTosiue M3 MATH BONPOCOB MOXKHO HCIIOJIB30BATh MOCIE M3YYECHUS KaXI0TO
Marepuana (ypoka). Tect u3 10-15 BompocoB ucCnonb3yercst A MEPUOJUIECKOTO KOHTPOJISL.
Tect 20-30 BompocoB HEOOXOIMMO HUCII0JIb30BATH 11 UTOTOBOTO KOHTPOJIS.

[Ipu oleHMBaHNH UCTIOIB3YETCS CIIEAYIOUIast IKaa: Ui TeCTa U3 ISTH BOIIPOCOB
- HET OIIMOOK — OTMETKA «5»;

- 0JIHa OIINOKA — OTMETKA «4»;

- JIB€ OIIMOKHU — OTMETKA «3»;

- TpU OLIMOKH — OTMETKA «2».

st Tecta u3 30 BOIIPOCOB:

- 25-30 mpaBWIILHBIX OTBETOB — OTMETKA «5»;

- 19-24 npaBMILHBIX OTBETOB — OTMETKA «4»;

- 13-18 mpaBMIILHBIX OTBETOB — OTMETKA «3»;

- MeHblIe 12 nIpaBUIBHBIX OTBETOB — OTMETKA «2).
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YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOT'O
IMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 kimace/ I'abpuensa O.C., Octpoymos U.T'., CnankoB C.A., AKIHOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBemenue»

o Xumus, 9 xmace/ I'abpuensa O.C., OcrpoymoB W.I., CmaakoB C.A., AKIHOHEpPHOE
oburectBo «M3narenscTBo «lIpocBermenue»

tabnuupl: Ilepuoanueckas cucrema xumuueckux aneMmeHtoB J[. M. MenneneeBa, Tabnuua
PacTBOPUMOCTH, JCKTPOXUMHUECKHUI PSiI HAPSKEHUST METAJIOB

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-06a30Bblii-ypoBeHb. - Peanu3zarms-
TpeboBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa3oBanus.-MeToarnuecKoe-1mocoome-1s-
yuures.pdf

HUDPOBBIE OPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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