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1. IlosicHuTeabHAsl 3amUCcKa

1.1. HopMaTHBHO-NIPABOBbIE€ JOKYMEHTbI, HA OCHOBAHHHM KOTOPBLIX pa3padoTaHa
paGouasi nporpamMmma

PaGouas nmporpamma 1o XumMuu pazpadboraHa Ha OCHOBE:

1. @enepanbHoro 3akona ot 29.12.2012 Ne 273-®@3 «O06 obpazoBanun B Poccuiickoit
deneparymny.

2. [Ipukaza MunucrepcrBa npoceuienust Poccuiickoit @enepauuu ot 31.05.2021 Ne 287
«O0 yTBepxkAeHUU (elepatbHOro rocyAapcTBEHHOro 00Opa30BaTEIbHOTO CTaHJapTa OCHOBHOI'O OOLIEro
00pa3oBaHUs.

3. IIpukaza MunucrepctBa mnpocBemnieHuss P® or 22 wmapra 2021r. Ne 115 «O6

yrBepkaeHnn [lopsiika opraHu3ani U OCYIIECTBICHUS 00pa30BaTEIbHOM NEATEILHOCTH MO OCHOBHBIM
o011eo0pa3oBaTeIbHbIM MPOrpaMMaM - 00pa3oBaTeNbHBIM MpOrpaMMaM HadajbHOTO OOIIEro, OCHOBHOIO
00111er0 U CpeHEro 00IIero 00pa3oBaHUM.

4, IIpukaza MunuctepcTBa npocemieHus Poccuiickoit @enepanun ot 21.09.2022 Ne 858
«O0 yTBepkIeHIH (PenepaaIbHOro nepeyHs yueOHUKOB, JOMYIICHHBIX K UCIIOJIIb30BAaHUIO MIPH peaIn3aluu
UMEIOLINX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 O0pa30BaTelIbHBIX MPOrpaMM HA4YaJIbHOTO OOIIEro,
OCHOBHOTO  oO0miero, cpeaHero oOmero o0pa3oBaHMS  OPraHM3ALUSAMH,  OCYIIECTBISIOMINMHU
00pa3oBaTeNbHYI0 NEATENILHOCTh U YCTAHOBJICHMSI NPENEIbHOrO CpPOKa HCIOJIb30BAHUS HCKIIOYCHHBIX
y4eOHUKOBY.

5. [Ipukaza MunucrepctBa npocseiieHus: Poccuiickoit @eneparuu ot 18 uronst 2024 r. N
499 «OO6 yTBepxIeHNH (eaepaTbHOTO TIepedHs dJIEKTPOHHBIX 00pa30BaTeIbHBIX PECYpPCOB, TOMYIIEHHBIX
K HCIOJBb30BAHUIO TPHU peau3allid HMEIOIIUX TOCYyAapCTBEHHYIO aKKpeIUTalHio 00pa30oBaTeNIbHBIX
MporpamMm Ha4aJIbHOT'O OOIIET0, OCHOBHOTO O0IIIEro, CPEHET0 O0IIEro 00pa30BaHUSHSD.

6. ITucekma MunucrepcrBa npocsenieHus Poccuiickoit denepanuu ot 21.02.2023 Ne Ab-
800/03 «O06 obecnieueHNH yUeOHBIMH U3TAHUSIMI).
7. [Tpukaza MunuctepctBa obpazoBanusi u Hayku P® ot 9 wumions 2016 . Ne 699 «O6

YTBEP)KICHUH TIEPEYHsS OpTraHW3alliil, OCYIIECTBIIOUINX BBIMTYCK YYEOHBIX TOCOOMH, KOTOpBIE
JIOTYCKAlOTCd K HCIOJB30BAHHUIO TIPU peaH3allid HMMEIIMX TOCYyJapCTBEHHYIO aKKpPEAUTALHIO
00pa3oBaTeNbHBIX MPOrPaMM HavaJIbHOTO O0IIEro, OCHOBHOTO OOIIETO, CPEIHETO OOIIETO 00pa30BaAHUS.

8. Canutapnbix npasui CII 2.4.3648-20 «CaHUTapHO-3NIUIEMHOJIOTHYECKHE TPEOOBAaHUS K
OpraHM3alMsaM BOCIUTAHMUS U OOYy4EHHMs], OTAbIXa U O3[OPOBIICHUS JI€TE€H U MOJOJECKHU», YTBEPKACHHBIX
IIOCTAaHOBJIEHHEM [JIaBHOTO TOCyAapCTBEHHOIO CaHMTapHOro Bpada Poccuiickoin ®exepauuu oOT
28.09.2020 Ne 28 (mamee — CIT 2.4.3648-20).

9. Cannrapasix npasun u HopMm CanlluH 1.2.3685-21 «I'uruennueckne HOpPMaTHBBI U
TpeOoBaHusl K oOecriedeHuio Oe3omacHOCTH W (Miau) Oe3BpeqHOCTH Jisi 4eloBeKa (PaKTOpOB CpPEJbl
oOuTaHus», yTBepxkJIeHHbIX [locTaHOBNIEHMEM ['JTaBHOrO roCyJapCTBEHHOTO CaHUTapHOro Bpaua PD ot
28.01.2021 Ne 2 (manee-Canllun 1.2.3685-21).

10. VYceraBa HOY «Yacthas mikona «B3maxy».

11. OcHoBHOI 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 0ob1iero oopaszoBanuss HOY «YactHas
mkona «B3max», npunsatol pemenueMm llemarornueckoro coBeta HOY «YactHas mikonma «B3max»
(mpotokon Ne 1 ot 30.08.2024) u yTBep>kaeHHON Npuka3zoM aupekTopa oT 30.08.2024 Ne 2-]1.

12. «ITonoxxeHust 0 popmax, NEPUOJUYHOCTU U MOPSAAKE TEKYIIEro KOHTPOJIS yCIEeBaeMOCTH U
IIPOMEKYTOUYHOM aTTeCTalluu, Mopsake mnepeBoaa B cieayroomuii kmacc B HOY «llkoma «B3max»»,
npusstoro pemenueM Ileparornyeckoro cosera HOVY «lllkona «B3max» (mpotokon Ilemarormueckoro
coseta oT 30.08.2024 r. Ne 1, mpuka3 ot 30.08.2024 r. Ne 2-]1).

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMWS»

[IporpaMma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs COCTABJIEHAa Ha OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHUS OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus, npeacraBieHHbIX B PI'OC OO0, a Taxxe Ha OCHOBE (eiepabHON paboueil mporpaMMel
BOCIIMTAHHUS U C yUETOM KOHIIETIIIUU MPENo/IaBaHusl yueOHOro mpeamMeTa «XuMus» B 00pa3oBaTeIbHbBIX
opranuzanusax Poccuiickon denepannu.

[IporpaMma o xuMuu Ja€T NpeICTaBICHUE O LENsX, O0IIel cTpaTeruu 00yyeHus, BOCIUTAHUS
U pa3BUTHS OOYyYalOIIMXCS CpEACTBAMHM Y4YeOHOrOo TpPEAMETa, YCTAaHABIMBACT 005S3aTENbHOE
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MIPEAMETHOE COZIepKaHUe, MPEAyCMATPUBAET PaCIpeesIEHNE €ro Mo KJIaccaM U CTPYKTypPUPOBAaHUE IO
pazneraM M TeMaM MpPOrpaMMbl IO XHUMHH, OIpPEAENseT KOJUYECTBEHHbIE M KaueCTBEHHBIC
XapaKTEPUCTUKU COJIEpKaHUS, PEKOMEHIyEMYIO MOCIEAOBATEIIbHOCTh U3YYEHUSI XUMHHU C YYETOM
MEXKIMPEAMETHBIX W BHYTPH TMPEAMETHBIX CBS3€H, JIOTUKA Yy4eOHOro IMpoIecca, BO3PACTHBIX
0COOCHHOCTEH 00yuarolmxcs, ONpeeiseT BO3MOKHOCTH IIpeIMeTa sl peaau3aiuu TpeOoBaHUM K
pe3ylibTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTENIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHus, a Takke TpeOOBaHMM K pe3yjbTaTaM OOy4YeHMsS XUMUU Ha YPOBHE LENel H3ydeHHs
npeaMeTa U OCHOBHBIX BUJIOB y4eOHO-ITO3HABATEIBHON NEATEIHHOCTH 00YYArOMIerocsi M0 OCBOCHHIO
y4eOHOTr0 COIepIKAHMUS.

3HaHWE XUMUU CIYXKHUT OCHOBOW Il (DOPMUPOBAHHSI MHPOBO33PEHHS OOYUaIOIIETOCs, €ro
MPEJICTABICHUI O MaTepHallbHOM E€AMHCTBE MHpA, BAXHYIO POJIb UTPaAlOT (GopMHUpyeMble XUMHUEH
MIPE/ICTABJICHHUS] O B3aUMOIPEBPAILICHUSIX 3HEPTrUU U 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSIX
pelieHus rodalbHbIX MPOOJIeM YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA — ChIPHEBOI, JHEPIe€TUUYECKOM,
MUTICBON U IKOJIOTUYECKON O€30MacHOCTH, TPOOJIeM 3IPaBOOXPAHEHUSI.

N3yuenue xummu:

CHOCOOCTBYET peanu3aliid BO3MOXKHOCTEH I caMOpa3BUTHS U (HOPMHUPOBAHHS KYJIBTYpPbI
JUYHOCTH, € o01Iel 1 (yHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHPOBAHWE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0yYaroImuxcs,
HABBIKOB MX CaMOCTOSITENIbHON y4eOHOI J1eATeNbHOCTH, SKCIIEPUMEHTAILHBIX M HCCIIEI0BATENbCKUX
YMEHHH, HEOOXOIMMBIX KaK B IMIOBCEHEBHOM )KHM3HU, TaK U B TPO(HECCUOHATILHOM e TEIIbHOCTH,

3HAKOMHUT CO CIelU(UKONH HAYYHOTO MBIIUICHUS, 3aKJIa/bIBAET OCHOBBI LIEJIOCTHOTO B3IJIAA
Ha €JIMHCTBO TIPUPOIBI u YeJI0BeKa, SIBJISIETCS OTBETCTBEHHBIM ATANoOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00yUaIOIIUXCS;

croco0CTBYyeT POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTMYECKOE 00pa30oBaHUe 00YyJarOIIUXCS.

JlanHple HampaBicHHs B OOYYCHWHM XHMHUU OOECIICUMBAIOTCS CHEIUPUKON COICpKAHUS
y4eOHOro MpeaAMeTa, KOTOPBIA SBJISETCS MEJarornueckyd aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOi
HayKd XUMHUU Ha OMPeeIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHHUS OPUEHTUPOBAH HA OCBOCHUE
00yJarouMMHUCS CHUCTEMBI TEPBOHAYAIBHBIX TOHSTHH XWMHH, OCHOB HEOPTaHUYECKONW XWMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHN OPTaHUYECKOU XUMUHU.

CtpykTypa coaepskaHusi TpOrpaMMmbl 1O XUMUU c(HOpMUpOBaHA HAa OCHOBE CHCTEMHOTO
noaxoza K €€ nzyuenuro. CopeprkaHue CKIAJIbIBAETCA U3 CUCTEMbI TOHATUI O XUMHUYECKOM 3JIEMEHTE
M BEIIECTBE M CHUCTEMBI TOHATUH O XUMHUYecKOoW peakuuu. OO0e STU CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbl IO MNPUHIMITY MOCIEI0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKHX
MPEJCTAaBICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa 1. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUsI O CTPOEHUU aTOMa U XUMUYECKOH CBSI3H;

— TIPEACTABJICHHUH 00 SJEKTPOJIMTUUECKON JTUCCOIMAIINHU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUA pPAcCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TOJYYEHHBIX U
OCMBICIIEHHBIX (JAaKTOB, Pa3BUBAIOTCS TOCIEIOBATEIHFHO OT OJHOTO YPOBHS K JIPYrOMY, BBITTOTHSS
GYHKIIUN OOBSICHEHUsT M MPOTHO3UPOBAHHUS CBOWMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TTOTYUYEHUS N3yUaeMbIX BEIIEeCTB.

OcBoeHHe TMporpaMMbl IO XHMHH CHOCOOCTBYeT (DOPMHUPOBAHHMIO TPEACTABICHUS O
XUMHUYECKON COCTABIIAIOIICH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOU ITPUPO/IbI, IEHHOCTHOT'O
OTHOILIEHHs K Hay4YHOMY 3HAHMIO M METOJaM MO3HaHUs B Hayke. M3ydueHne XMMHH IPOUCXOAUT C
NpUBJICUCHHEM 3HAaHUN U3 paHee N3YUYEeHHBIX yUeOHBIX MpeameToB: «OKpyxarouuii Mup», «buonorus.
57 xnaccel» u «®dusuka. 7 Kkaacey.

[Tpu M3yueHUH XUMHUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHUECKOW HAYKM Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON NEATEIbHOCTH YelIOBEeKa M Kak OJIHOTO W3
KOMITOHEHTOB MHUPOBOI KyJIbTyphl. 3a7a4a yueOHOro npeaMeTa COCTOUT B (POPMUPOBAHUM CHUCTEMBI
XUMHYECKMX 3HAHUNW — BaXKHEHIIMX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUH,
JIOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOT0 XapaKkTepa, s3bIka HayKH, B IPUOOIIEHNU K HAyYHBIM



MeTOoJIaM TIO3HAHMSI TPU MU3YyUYEHUHU BEIIECTB U XMMHMUYECKUX peakuuid, B ((OPMUPOBAHUU U PA3BUTUU
MO03HABATEJILHBIX YMEHUH U NX IPUMEHEHHUH B Y4€OHO-TT03HABATEIFHON U Y4eOHO-UCCIIEeI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUHU MIPABHII OE30MaCHOTO OOpAIEHHS C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

eau u 3agaum y4eOHOro mpeaMeTra B peajM3allMd OCHOBHOI 00pa3oBaTeIbLHOM
MporpamMmel 0011ero 00pa3oBaHuA

[Ipy u3ydyeHMH XUMHUM Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHHs Ba)KHOE 3HAUYCHUE
IPUOOPETH TaKUE LIETH, KaK:

—(dopMUpOBaHHE HWHTEIJICKTYallbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIBHOMY NPUHSATHIO PEIICHHUH, CIIOCOOHOW aJanTHpPOBAThCA K OBICTPO
MEHSIOLIUMCS YCIOBUSM KU3HU;

—HamnpaBJIEHHOCTh OOydYeHHMsI Ha CHCTEMaTH4ecKoe MpuoOIIeHne O0OydJaroummxcs K
CaMOCTOSITENIbHOIM IMO3HABATENIbHON JEeSATeNIbHOCTH, HAYYHBIM METOJIaM IO03HaHUs, (POPMHUPYIOIINM
MOTHUBALIUIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUHU;

—o0ecrieueHne YCJIOBHi, CIOCOOCTBYIOHIMX MNPUOOPETEHHIO OOYYalOIIMMUCS — OIBITA
pa3HoOOpa3HOW JEsTEeNbHOCTH, IO3HAHMWS W CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETESHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

—(hopmupoBanre 0o0mIeH (QYHKIHMOHAIBPHOH W €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATH U OICHUBATh SIBJICHHS OKPYKAIOIIETO0 MHPA, UCIHOJIb3Ysl 3HAHUS U OIIbIT,
MOJIyYEHHBIC NPY U3YUYEHUU XUMUU, IPUMEHSATH UX TP PEIICHUHU MTPOOIIEM B TOBCETHEBHON KU3HU U
TPYJIOBOU JESITENbHOCTH;

—(dopMupoBaHHEe y OOYYAIOIIMXCS TYMAHHCTUYECKUX OTHOIICHHM, MOHUMAHUS IICHHOCTH
XUMHUYECKUX 3HAHUH JJIs1 BHIPAOOTKH 9KOJOTHYECKH 11eJIeco00pa3HOro MoBeAeHMs B ObITY U TPYAOBOM
JIESTEJIbBHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBbS U OKPYIKaIOLEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHBAIMH K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHHUSI OOIIEUYEIIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY Mpoduiisd u
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYEeHHUSL.

MecTo u poab npeaMera B y4eOHOM IJIaHe (KOJMYECTBO Y4eOHBIX 4acOB, HA KOTOpOe
paccuuTaHa pabéouyasi HporpaMMa B COOTBETCTBHH € Y4eOHBIM IUIAHOM, KaJIEHIAPHBIM YU4eOHbIM
rpagukom).

OOmiee 4McaO0 4YacoB, OTBEAEHHBIX MJIS M3YYEHHS XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
obpazoBanwusi, coctaBisierT 136 yacos: B 8 kitacce — 68 yacos (2 vaca B Hezenio), B 9 kiacce — 68 yacos
(2 yaca B HezieMIO).

2. COJAEPKAHUE OBYUEHUA
8 KJIACC

IlepBOoHaYaIbHBbIE XUMHYECKUE IOHATHUS

[Ipenmer xumun. Posib XuMHUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Terna v BelecTna.
®du3nyecKue CBOMCTBA BELIECTB. ArperarHoe cocTosHue BemecTB. [loHsaTHe 0 MeToaax MO3HAHUS B
xuMuun. Yucteie BemiecTBa U cmecu. CriocoObl pa3ieeHus: cMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE eMeHThl. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [IpocThie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckass ¢popmyiia. BajleHTHOCTh aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCUTENbHAsI MOJIEKYJIsIpHas Macca. MaccoBast
J0JII XUMHWYECKOT'O DJIEMECHTA B COCAMHCHUU.

KonnuectBo BemectBa. Monbs. Monsipaast macca. B3aMoCBSI3b KOIMYECTBA, MACChl M YMCIa
CTPYKTYPHBIX €IMHUII BemlecTBa. Pacuérel mo hopmynaM XUMHUYECKUX COCTUHECHH.

du3nyecKkue U XUMHUYECKHE SIBICHUS. XUMHUUYECKasl peakius v €€ Mpu3HaKu. 3aKOH COXpaHeHUs
Macchl BeLIECTB. XUMHYeckue ypaBHeHHs. Kiaccudukamuss XUMUYecKuX peakuuid (CoeqTuHEeHUs,
pa3IoXKEeHUs, 3aMeIlIeHuUs, OOMEHa).

Xumuueckuii IKCnepumenm.

3HAKOMCTBO C XUMHUYECKOW MOCYJOW, MpaBUIaMH paboThl B Jabopatopuu U TpUEMaMu
oOparreHus ¢ 1abopaTopHBIM 000PYI0BAHHEM, U3YUYCHHUE U ONTUCaHNEe (PU3UIECKUX CBOMCTB 00pa3IioB
HCOPTaHNYCCKUX BCHICCTB, HaGJIIOHGHI/Ie (1)I/I3I/I‘IGCKI/IX (HHaBHCHI/Ie BOCKa, TassHUC JibJid, paCTUPAHUC



caxapa B CTyIKe, KUIIEHHE M KOHJEHCAlMsl BOJbl) U XUMHUYECKHX (TOpEHHE CBEYU, IMPOKATUBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHCIOTOW) SsIBICHWH, HAOIOJIEHUE W OIHCaHUE
IPU3HAKOB NPOTEKAaHUS XMMHUYECKUX peakuuid (pas3iiokeHue caxapa, B3aUMOJIEHCTBUE CEpHOM
KHUCJIOTHI ¢ XJIOpUIOM Oapusi, pasznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoJICHCTBUE
xenesa ¢ pactBopoM conu meau (1), u3ydenue croco0oB pas3ieneHus: CMecei: ¢ TOMOIIbI0 MarHUTa,
bunbTpOBaHME, BHIMAPUBAHUE, TUCTWILISAIUS, XpoMaTorpadus, MpoBeIeHUE OYHCTKH IMOBAPECHHOM
coiu, HaOJIOJEHHE M ONHCAHHE pe3yJbTaTOB NPOBEACHHS OIbITAa, WUIIOCTPUPYIOUIETO 3aKOH
COXPAaHEHHUs MAcChl, CO3AAHUE MOJIETIEH MOJIEKYJI (ILIaPOCTEPIKHEBBIX ).

BasxHejilue npeacTaBuTe i HEOPraHUYEeCKUX BelleCTB

Bo3agyx — cmecs razoB. CocraB Bo3ayxa. Kucimopon — 37IeMEHT M MPOCTOE BEIIECTBO.
Haxoxaenune kuciopoaa B mpupoje, PU3NYECKUE U XHUMHUYECKHE CBOMCTBA (pEakiMyd TOPCHHS).
Oxcunpl. Ilpumenenue kucimopona. CrnocoObl TMONydeHUs KUCIOpoAa B Jaboparopuu U
MPOMBINICHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H — amioTpomHas MOAUQPUKAIUS
KHCIIOpO/Ia.

TermnoBoit  3¢ddexkr xXuMHYecKOW peakuuu, TEPMOXMMHYECKHE YpaBHEHHS, 5K30- U
SHIOTEPMUYECKHUE PeaKIK. TOTUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHHE TAPHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bopmopon — snemenT u mpocroe BemecTBo. HaxoxxaeHne Bogopoaa B mpupoae, Gpu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KUCIoThl U comu.

Mounsipablii 00BEM ra30B. Pacu€Tsl 10 XUMHYECKUM yPaBHCHHSIM.

®dusnyeckue cBoMcrBa BoAbl. Boma kak pactBopurens. PactBopel.  HaceleHnesie u
HEHACBIIICHHBIE PACTBOPHI. PacTBOpHMOCTB BemecTs B BoJe. MaccoBas 10J1s BEIECTBA B PaCTBOPE.
Xumnueckue cBoiicTBa Boibl. OcHoBaHus. Poib pacTBOpoB B HPHUPOAE U B JKU3HU UEIOBEKA.
KpyroBopot Bojibl B ipupojie. 3arps3sHeHUue TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuyeckux coenunHeHuil. Oxcunpl. Krnaccudukamuss OKCHIOB:
cosieoOpasyroniue (OCHOBHBIE, KHCIOTHBIC, aM(doTepHbIe) M HecosneoOpasyromue. Homenknarypa
OKCUJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyuenue okcuaos.

OcnoBanus. Krnaccudukanus OCHOBaHMI: MIENOYM H  HEPACTBOPUMBICE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @Pu3nyeckue U XUMHUYECKHE CBOMCTBAa OcCHOBaHUM. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucior. Homenknatypa kucnor. DOu3udeckue W XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [Tomyyenue Kucior.

Comu. Homenkuatypa coneil. @uznueckue 1 XuMu4ecKkue cBoicTBa coseil. [lonyduenue coneit.

I'eneTnueckas cBsI3b MEK]y KJIACCAMU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii Jkcnepumenm:

KAueCTBEHHOE OIpEJIETIeHHE COJEepXKaHUs KHCIOpOJa B BO3JyXe, IOJyueHue, coOupaHue,
pacro3HaBaHWE€ W W3YYEHHE CBOICTB KHUCIOpOAa, HaONIO/IeHWE B3aUMOJCWCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHUKHOBEHHUSI M TpEKpalleHusi ropeHus (mokapa), O3HAKOMJIEHHE C
oOpa3iiaMu OKCHJIOB M OMHCAaHUE WX CBOMCTB, MOITy4YCHHE, COOMpAHUE, paClO3HABAHUE U U3YUYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3amMmojeiicTBHe Bojopoaa ¢ okcuaom wmeau (I1) (BozmokHO

WCIIOJIb30BAaHNWE BHUEOMATEPUATIOB), HAOIIOJeHHE OO0pa3loB BEMIECTB KOJWYECTBOM | MOJb,
UCCIIeIOBaHHE OCOOCHHOCTEN PACTBOPEHHSI BEIIECTB C PA3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIICHHE
pPacTBOpPOB C OMPENEIEHHON MacCOBOM J0JIed pacTBOPEHHOIO BENIECTBA, B3aUMOJEHCTBUE BOJBI C
MeTajulaMHi (HaTpueM U KajibliueM) (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUATIOB), MCCIEIOBAHUE
00pa310B HEOPraHWYEeCKUX BEUIECTB pA3JIUYHbIX KJIACCOB, HAOJIOJIEHHE HW3MEHEHHUS OKpacKH
WHIWKATOPOB B PAcTBOpPax KHUCIOT M IeJoYel, u3yueHue B3aumojerictBus okcuma menu (II) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C MeTajllaMu, peakuuid HeWTpanuzaluu, IOoJyuyeHUe
HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO METAaUIa APYTMM M3 PAacTBOpa COJIM, PELICHHE
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «BasxkHenmme Kiacchl HCOPTaHNYCCKUX CO@HHHGHHﬁ)).

Ilepuoanyeckuin 3akoH u Ilepumoamyeckas cucremMa xumMu4yeckux diemenros /1. M.
MenneneeBa. CtpoeHue aToMoB. XUMHYecKasi CBAA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumnu

HepBr,Ie IIOIIBITKN KHaCCI/I(l)I/IKaI_[I/II/I XUMHYECKHX »JjieMeHTOB. IloHsTHE O I'pynmnax CXOIHBIX
AJIEMEHTOB (ILIE€JIOYHBIE M IIEJTOYHO3EMENIBHBIE METAIIbI, IAJIOTE€Hbl, NHEPTHBIE T'a3bl). JJIEMEHTHI,



KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THAPOKCH/IBI.

IIepnonnueckuint 3akoH. Ilepuonnueckas cucrema xXumMudeckux aiueMeHToB /1. 1. Menneneesa.
Kopotkonepuoanas u anmunHonepuoHas Gopmsl [leproauueckoit cucTeMbl XUMUYECKUX 2JIEMEHTOB
. 1. Menneneesa. [lepronbl v rpynmnbl. PU3HYECKHUN CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IEprUoaa
U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX sjep. M3otomnbl. DnexkTpoHbl. CTpoeHHE 3JEKTPOHHBIX
00o0s0uek aToMoB niepBbIX 20 xumudeckux dnemeHToB [lepuoanueckoii cucremsr J[. M. Menaeneena.
XapakTepucTUKa XMMHUYECKOIO JJIEMEHTAa II0 ero mnosoxeHutro B Ilepuonmueckonn cucreme /.
H. Meunneneena.

3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MEepUoJIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoit cuCTEeMbl XUMHUECKUX JIEMEHTOB ISt
pa3BuUTHs Hayku U npakTuku. [{. 1. MenneneeB — yu€Hbli U rpak JaHUH.

Xumnueckas cBs3b. KoBaneHTHas (I0JIsipHAst U HEMOJIAPHAs ) CBSA3b. JJIEKTPOOTPUIIATEIHLHOCTD
XUMHUYECKHX dJIeMeHTOB. loHHas CBSI3b.

Crenens okucnenusi. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporeccsl OKUCICHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCH/IA LINHKA C
pacTBOpamMu KUCIOT U LIEJIOYEH, MPOBEAECHUE OIMBITOB, MILTIOCTPUPYIOIIUNX MTPUMEPBI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3TIOKEHUs, COSTUHEHHUS).

Meoswcnpeomemnunie ceazu

Peanu3anust MeXIIpeIMETHBIX CBSI3EH MPHU U3YYEHUU XUMUHU B 8 KIlacce OCYIIECTBIISIETCS Uepes
UCIIOJIb30BAaHNE KaK OOIMWX €CTeCTBEHHO-HAYYHBIX TIMOHSATHUH, TaK W IOHSATUH, SBISTFOIIAXCS
CUCTEMHBIMU JIJISl OTJEJBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (PaKT, TMIOTE3a, TEOpHsl, 3aKOH, aHAJIN3,
CUHTE3, KiaccupUKalus, MepUOJUIHOCTh, HAOIIOIEHUE, IKCIIEPUMEHT, MOIETUPOBAaHUE, U3MEPEHUE,
MO/1€]1b, SIBJICHUE.

®dusnka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUJ, H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, FIEKTPUUECKUH 3apsi, BEIIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE
BEIIIECTBA, ra3, PU3NYECKUE BEINYNHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, TUTAaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, runpochepa, MUHEpATbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTBo M XuMH4YeCKasi peaKnus
[Iepnonnueckuit 3akoH. [leproandeckas cuctema XuMu4deckux aemeHToB Jl. 1. Menneneesa.

CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBONCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, KalWs, KalbliUsd M UX COCOUHEHHH B COOTBETCTBUM C IIOJIOKEHUEM DJJIEMEHTOB B
Ilepnonnueckoii cucTeMe U CTPOCHHEM MX aTOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOHW CBSA3U. THINBI KPUCTAIUIMUECKHUX PELIETOK,
3aBHCHMOCTh CBOWCTB BEILIIECTBA OT TUIIA KPUCTAIIINYECKON PEIIETKN U BU/Ia XUMHUECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSA K Pa3jIMYHbIM KjlaccaM HEOpPraHMYeCKHUX COEAMHEHMH, TeHEeTHYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XUMHUYECKMX pPEaKIUil MO pa3iuyHbIM IMpU3HaKaM ([0 YUCIY U COCTaBy
YUYaCTBYIOLIMX B PEAKIUHU BEIIECTB, MO TEIUIOBOMY 3P PEKTY, M0 U3MEHEHUIO CTENEHEH OKUCIECHUS
XUMHUYECKHUX AJIEMEHTOB, II0 OOpaTUMOCTH, [0 YYaCTHIO KaTajau3aTopa). JK30- U dHIO0TEPMHUYECKHE
peaxkuyu, TEepPMOXUMUYECKHE YPABHEHHUS.

[lonsTe o ckopocTH xuMHYecKod peakiuu. [loHsTHE 00 0OOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHUX peakuusx. [IoHATHe 0 TOMOTreHHBIX U IeTepOoreHHbIX peakuusax. llonarue o karamuse.
[TonsiTe o xuMuyeckoM paBHOBecHH. DAKTOPHI, BIUAIONIME HA CKOPOCTh XMMHUYECKON peakuuu U
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.



OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH, HJIEKTPOHHBI  OajllaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENIbHOM peakuuu. CocTaBiIeHNne YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
C MCII0JIb30BaHUEM METO/1a HJIEKTPOHHOI0 OajaHca.

Teopust 27EKTPOTUTUYECKON TUCCOIMALMHU. OJEKTPOJIUTHI M HEIJIEKTPOJIUTHL. KaTHOHBI,
aHMOHBI. MexXaHM3M JIUCCOLMALMU BEILECTB C PasjIMYHbBIMM BHJAMH XUMHUYeCKOW cBsizu. CTeneHb
nuccorranui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuun moHHOro oOMeHa. YciIOBUS NPOTEKaHMs peakUUil MOHHOro oOMeHa, IOJIHble U
COKpallEHHbIE HMOHHBbIE ypaBHEHUs peakuuid. CBOMCTBA KHUCIOT, OCHOBAaHMI U COJIEH B CBETE
IpeCcTaBiIeHU 00 AIIEKTPOIUTUYECKOM tucconuannu. KauecTBeHHbIe peakiiui Ha noHbl. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumennt .

O3HAKOMJICHUE C MOJICIISIMHA KPHCTAIUTMUECKUX PEIIETOK HEOPTaHUYECKHUX BEIIECTB — METAJIJIOB
U HEMeTaJlIoB (rpaduTa 1 aiMas3a), CJI0XKHbBIX BELECTB (XJIOpUAa HaTpHUs), UCCIIEI0OBAHNE 3aBUCUMOCTH
CKOPOCTM XMMHYECKOM pEaKUWd OT BO3ICHCTBUS PA3NUYHBIX (DAKTOPOB, HCCIICAOBAHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIECTB, IpoOLEcca IUCCOLMALMU KHUCIOT, IIenodeld U coiiei
(BO3MO’KHO HCIIOJIb30BaHHME BUICO MAaTEPHAJIOB), TPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKA
IPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHuE OCajKa, BbIJIEIEHUE ra3a, 00pa3oBaHUE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOUINX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peaKkiuil (ropeHue,
pEaKIMU DPA3JIOKEHUsI, COEAMHEHHs), pPACIO3HABaHUE HEOPraHWYECKHUX BEILIECTB C IOMOILIbIO
Ka4eCTBEHHBIX PEAKIINI Ha MOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtasuibl 1 UX coeiMHEeHUSs

OO0mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CrpoeHue U (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJlOr€HOB. XUMHUYECKUE
CBOIiCTBa Ha ImpuMepe XJopa (B3aMMOJAEWUCTBUE C METAUIaMM, HEMeTaJlJlaMH, LIEI0YaMH).
XnopoBonopos. CosisiHast KMCI0Ta, XUMUYECKHE CBOICTBA, MT0OJTyueHHe, IpuMeHeHue. JlefictBue xiopa
U XJIOPOBOJIOPO/IAa HA OPTaHU3M 4YelIoBeKa. BaskHeimme XIopuasl 1 UX HaX0XKICHHE B TIPUPOJIC.

OOmast xapakrepuctuka 37meMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKkTepHbIe cTeneHn okuciaeHns. CTpoeHue u pu3nyeckre CBOWCTBA MPOCTHIX BEMIECTB — KUCIOPO/Ia
U cepbl. AJUIOTPONHbIE MOJU(PHUKAIMKU KHUCIOpOJa U cepbl. XHUMHUYECKHE CBOWCTBA CEpBHI.
CepoBoniopoJ1, CTpoeHue, PU3NIECKue U XUMUYeCKre cBoicTBa. OKCHIBI cephl KaK MPEICTaBUTEIH
KHUCIOTHBIX OKcHJ0B. CepHas Kuciora, (U3MYECKHe M XHMHUYEcKHe CBoicTBa (oOmme Kak
IpEeJICTaBUTENs KJlacca KHUCIOT M crenuduyeckue). XUMHUECKUE pPEaKIMM, JIekKallhie B OCHOBE
IPOMBIIIJICHHOTO crI0co0a MoJTyueHus cepHOU KUcnoThl. [Ipumenenune cepHoit kucinotsl. Conu cepHoi
KHCJIOTHI, Ka4YeCTBEHHAas peaknus Ha cynbdar-uoH. HaxoxaeHne cepsl U € COeAMHEHUI B PUPOJIE.
XUMHUECKOE 3arps3HEHHE OKpY’KaloIled Cpeabl COEAMHEHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIOCOOBI €r0 MPEeOTBPAILICHHUS.

OOmass xapakTepuctuka dsj1eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B NMpUpoae, GU3NUECKUE U XUMHUYECKHE
cBoiicTtBa. KpyroBopor aszora B mpupoge. AMMHAK, €ro (U3HUYECKHEe M XUMHUYECKHE CBOWCTBA,
nojay4yeHue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NYECKHEe U XMMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHMs. A30THas KHCIOTa, €€ TOoJydyeHue, (QU3nYecKue Hu
XMMHUYECKHE CBOMcCTBa (0OmMe Kak TpeACTaBUTeNs Kiacca KHCIOT U chenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHMSI B Ka4eCTBE MUHEPAIBHBIX yJI0OpeHHi. XUMHUYecKoe
3arpsI3HEHUE OKPY’KAIOIEH Cpelbl COENMHEHUSIMHU a30Ta (KMCIOTHBIE 0K, 3arpA3HEHHE BO31yXa,
nouBbl U BOJ0EMOB). Dochop, amnorponHeie Mogupukanuu gochopa, puandeckne U XUMHUUYECKHE
cBoiictBa. Oxcupn docdopa (V) u dochopHast kucinora, (uU3NYECKUEe W XUMHUYECKUE CBOICTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yI00pEHHIA.

OOmast xapaktepucTuka 3meMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKUCJIEHMs. YTIEepo, auIOTpOIHble MOIU(UKALMM, PACIPOCTPAHEHHUE B
npupoje, ¢U3NYecKue U XUMHUYeCKHe CBOMCTBa. Ajacopbuusa. KpyroBopor yriepoaa B NpHpoJe.
Oxkcunpl yriepoja, ux (usnueckue MU XUMHUYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIE OPIaHU3MBI,
NOJyYeHHEe M TPUMEHEHHE. DKOJIOTMYecKHe NpoOJeMbl, CBs3aHHbE ¢ OKcuaoMm yriepona (IV),
TUIO0TE3a [NI00ATBFHOTO MOTEIIEHUS KJIMMaTa, MapHUKOBBIN AP QeKT. YrosibHas KUCI0Ta U €€ COH, UX
¢u3nueckue M XMMHUYECKHE CBOWCTBa, IMOJlyueHHWEe M IpuMeHeHHe. KadecTBeHHas peakius Ha



KapOoHaT-uOHBI. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[IepBoHavanbHbIe MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoaa (MeTaH,
9TaH, OJTWJIEH, aleTWIEH, 53TaHOJ, TJULEPUH, YKCycHass Kuciora). [IlpupoaHble HUCTOYHUKHU
YTJIEBOIOPOAOB (YroJib, PUPOIHBIN a3, He(Th), MPOAYKTHI UX IEPepadOTKU (OEH3HH ), UX POJIb B OBITY

U TIPOMBIIUICHHOCTH. [ToHSITHE 0 OMOIOTHYECKH BAYKHBIX BEIIECTBAX: KUPAX, OCIKaX, yriaeBoax — U
UX POJIM B KHU3HM YesioBeKa. MaTeprallbHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTUHEHU.

Kpemuuid, ero ¢pusnueckue 1 XUMHYECKUE CBOICTBA, OJdy4YeHHe U npuMeHenue. CoeMHeHus
KpemHusi B npupoae. OOmme mpencraBienus o0 okcune kpemHus (IV) u kpemMHHEBOW KucioTe.
CuiMkaThl, UX UCTIOJIB30BAHKE B OBITY, B IPOMBIIIEHHOCTU. BaykHelne CTpouTeIbHbIE MaTepUAIbI:
KepaMHKa, CTeKJI0, IEMEHT, OeToH, xkene300eToH. I[Ipobimembl 06€30MacHOrO HCIOJIb30BAHUS
CTPOUTENBLHBIX MAaTEPUATIOB B TOBCEIHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

M3ydeHne O0Opa3I0OB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJITHON KHUCIIOTHI, MPOBEICHUE
KAueCTBEHHBIX pEaKIMUi Ha XJIOPUA-UOHBI M HAONIOJIEHHWE NPU3HAKOB HMX MPOTEKAHUS, OIIBITHI,
oTpaxkaromue (QU3NYECKHe W XUMHUYCCKHUE CBOWCTBA TaJOICHOB M HMX COCIWHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C o0pa3lamMu XJIOpUIOB (TaJOTeHUIOB),
O3HAaKOMJIEHHE ¢ oOpa3mamMu cepbl W €€ COeAMHEHMSIMH (BO3MOYKHO  HCIIOJb30BaHUE
BUJICOMATEpHaNioB),  HaOmoAeHHe  mpolecca  oOyrnuBaHus ~— caxapa  [OA  JEHCTBUEM
KOHLEHTPUPOBAHHON CEpPHON KHCIOTHI, M3yYEHHE XHMHUYECKHUX CBOMCTB pa30aBIIEHHON CepHOI
KHUCIIOTHI, TMPOBEJCHUE KAueCTBEHHOM peakIuu Ha cyibpaT-MOH M HaONIoJeHHE TNpU3HaKa &
MPOTEKAHUsS, O3HAKOMJICHHE C (U3NYCCKUMHU CBOHCTBaMH a3ora, (ochopa M WX COCAMHECHUN
(BO3MOXHO HCIIONB30BaHUE BHUAEOMATepUanoB), oOpa3laMu a30THBIX U (HochOpHBIX yHA0OpeHuH,
NoJTydeHue, COOMpaHue, paclo3HaBaHue U U3yYCeHHUE CBOMCTB aMMHaKa, MPOBEJICHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHUA U (hocdaT-uOH U U3yueHUE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbIO (BO3MOKHO HCIOJIb30BAHUE BHUICOMATEPUAIIOB),
U3y4YeHHE MOJIeNel KPUCTAJUIMUECKUX PEIIETOK anMasa, rpaduta, ¢ylepeHa, O3HaKOMJICHHE C
MPOIIECCOM  aacOpOlMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM U YCTPOWCTBOM
MPOTUBOTA3a, MOJIyYeHUE, COOMpaHue, pacro3HAaBaHWE M HM3yUYEHUE CBOWMCTB YITIEKUCIOrO rasa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUi Ha KapOOHAT M CHJIMKAT-WOHBI M W3Y4YEHHE MPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIMEH  CHIMKATHOM  IPOMBIIUIEHHOCTH, pEIICHHE
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeNme HeMeTauIbl M UX COEAUHEHUS».

MeTa/libl M KX COCIMHEHUS

OO6mrast XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWHM HX TOJIOKEHUS B

[Iepuonnueckoit cucreme xumuueckux dsiemeHToB [[. M. MenneneeBa M CTpOEHHs aTOMOB.

Crpoenne wertamuioB. Mertamnueckas CBsI3b W MeTallIMdecKas KpHUCTaJUIMUecKas pemérka.

DNEeKTPOXUMUYECKUN psAJl HanpsbkeHWd MertamioB. dusnueckue M XUMUYECKHE CBOMCTBA

MetaisioB. OOuire crnocoObl Moixy4yeHus: MeTauioB. [IoHSATHE O KOppO3UH METauIoB, OCHOBHBIE

CrocoObl 3amMThl UX OT Koppo3uu. CmnaBbl (CTallb, YyTryH, AIOPATIOMUHUI, OpoH3a) M UX

MIPUMEHEHUE B OBITY U IPOMBIIIVICHHOCTH.

[Ilenounble MeTayIbl: MonoXkeHue B Ilepuogmyeckoil cucreMe XMMUYECKUX 3JE€MEHTOB /Jl.

N. MenneneeBa, CTpOCHUE UX aTOMOB, HaX0XKI€HUE B Iipupoae. Pusznueckrne U XMUMHUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kamusi). OKCUABI U TUAPOKCUIBI HATPUsl U Kajwus. [IpruMeHeHue MIeN09HbIX
METAJJIOB U UX COECTMHEHUH.

[IlenouyHoO3eMeNbHBIE METAIBI MAarHUM U Kalblui: nonoxeHue B Ilepuoanueckoit cucreme
xuMudeckux snemeHtoB J[. M. MeHnneneeBa, CTpoe€HHE HX aTOMOB, HAxO0XXJICHUE B MPHUPOJE.
®du3nueckue 1 XUMHUYECKHE CBOMCTBA MarHus U Kajblus. BaxkHeilmme coeMHeHns Kanblus (OKCHUI,
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: mnonoxxkenue B llepuoguyeckoil cucreMe XMMHUYECKHUX 3J€MEHTOB  /JI.

N. MenpeneeBa, CTpoeHHE aToMa, HaxoxjaeHue B npupojae. dusnmyeckne u XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoit cucteme xumuueckux snemeHToB . . Menneneena,
CTPOCHME aTOMa, HaxOXkjJAeHHe B mpupojae. Ousndyeckne u XUMUYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl U comu xkenesa (I1) u sxenesa (I1I), ux cocras, cBoiicTBa U MOJIy4YeHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMIJIEHHE ¢ o0pa3laMy METaJUIOB U CIIJIaBOB, UX (PU3MUYECKMMH CBOWCTBAMH, U3yUEHHE
pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAaHHWE BHUICOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHS OKCU/IA KAJIbLIUS U HATPUS C BOJOW (BO3MOXHO HMCIIOJIb30BAHUE BHIEOMATEPUATIOB),
UCCIIEJOBAaHME CBOMCTB >KECTKOM BOJbI, IIpOLlECCA TOPEHHUs XKejle3a B KHUCIOPOAE (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIMil Ha HOHBIL:
MarHusi, KaJIbIUs, aTFOMUHUS, ITMHKA, sxkene3a (I1) u xenesa (II1), menu (II), HaGmoieHue U onKcaHue
MIPOLIECCOB OKpAIllMBAaHUs IUIAMEHW MOHAMHU HATpHs, KAl U KaJlblusg (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB), HCCIeNIOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHS M THAPOKCHIA
[MHKA, pEeLICHHE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaskHele MeTaibl U UX COSAUHEHUSY.

XHUMHUS ¥ OKpY:KaOIas cpeaa

BemectBa 1 Marepuainsl B IIOBCEIHEBHOM KHM3HM YellOBEKa. be3omacHoe MCHOIb30BaHUE
BELIECTB U XMMHUYECKHUX peakiuii B ObITy. [lepBas moMoIIb Npu XUMUYECKUX 05KOTaxX M OTPABIICHUSX.

XHUMHYECKOE 3arpsA3HEHHE OKpY’Karolled cpenbl (mpeienbHas IOIMycTUMas KOHLEHTpalus
BemecTs, ganee — [1J1K). Poyib XuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHUaoB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHbIC MAaTEPHAIIbI).

Meoswcnpeomemnunie ceazu

Peanu3anus MeXIIpeIMETHBIX CBSI3EH MPHU U3YYEHUU XUMUHU B 9 KI1acce OCyIIECTBIISIETCS Yepes
UCTIOJIB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHITUH, SBISIOIIMXCS
CUCTEMHBIMU JIJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01iue ecTecTBEHHO-HAYUHbIE MOHATUS: Hay4yHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KilaccupUKalus, MepUOIUIHOCTh, HAOIIOIEHUE, IKCIIEPUMEHT, MOIETUPOBAaHUE, U3MEPEHUE,
MO/IEITb, SIBIIEHUE, TAPHUKOBBIN 3(h(eKT, TeXHOIOTHS, MaTepHabl.

Oduzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUI 3aps]l, IPOBOJIHUKH, MOIYIIPOBOJHUKH, TUIIEKTPUKH,
dboTorIeMEHT, BEIIECTBO, TENO, O0O0BEM, arperaTHoe COCTOSHHE BEIIECTBa, Tra3, pacTBOD,
pPacTBOPUMOCTh, KPUCTAJUTMYECKAs PEHIETKA, CIUIaBbl, (DU3MYECKHE BEIWYHHBI, €IMHUIIBI H3MEPEHUS,
KOCMHUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunTes, abixaHue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHBIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, MTUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MuUHEpasbl, TOPHbIE MOPO/bI, MOJIE3HBIE HCKOMAEMBIE,
TOTIJIMBO, BOJIHBIE PECYPCHI.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE ~ pe3yJNbTaTbl OCBOEHHUS IPOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHUs
JIOCTUTAIOTCSl B X0/i€ OOy4YeHMs] XMMHUU B €IMHCTBE Y4eOHOM M BOCHHMTATEIbHOW NEATEIbHOCTH B
COOTBETCTBUHU C TPATULUOHHBIMH POCCHUHCKMMM COLMOKYJIBTYPHBIMH M JYyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSAMH, IPUHATHIMU B OOIIECTBE MPaBUIaMH U HOPMaMU MTOBEAEHMSI M CIOCOOCTBYIOT MpolieccaM
CaMOIO3HAHUs, CAMOPA3BUTHS U COLMAIIN3AIUHN 00YYaIOIIMXCSL.

JIM4HOCTHBIE pe3yNbTaThl OTPa)KalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAThHCS
CHUCTEMOH NO3UTHUBHBIX LIECHHOCTHBIX OPUEHTALUI U PACILIUPEHUE OIbITA ACATEIIBHOCTA HAa €€ OCHOBE,
B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJIEUIO, TOHMMAaHUS 3HAYEHHUS XHMHUYECKOM HAayKu B JKM3HH COBPEMEHHOIo OOIIeCTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(OpMaIMeil O MepeloBbIX IOCTUKEHUSX U OTKPBITHUSIX
MHUPOBOH M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MUpa U
o01ecTBa;

2) rpaKIaHCKOr0 BOCITUTAHMS:

IIPEJICTABICHUSI O COLMAJIbHBIX HOPMAax M IPaBUJIaX MEXJINYHOCTHBIX OTHOLIEHHH B
KOJUJIEKTHBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO IOJIE3HOH, y4eOHO-
UCCIIEIOBATEIbCKOW, TBOPUECKOW M APYTUX BUIAX JAEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM



COBMECTHOM JI€TEIbHOCTH IPH BBINOJHEHUHM Y4YeOHBIX, IMO3HABAaTEJIbHBIX 3a7ay, BbINOJIHEHUU
XUMHUYECKHX IKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX MPOEKTOB, CTPEMIJICHUS K B3aMMOIIOHHMMAHHUIO U
B3aMMOIIOMOIIM B MPOLIECCE 3TOM y4eOHON NesITeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IOBEIEHUE U
IIOCTYIIKA CBOMX TOBApUUIEH C MO3ULMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEAACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHHUS:

MHUPOBO33PEHUYECKUE MTPEICTABICHMS O BEIIECTBE U XUMUYECKOM PEAKIMH, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKM U COCTaBJIAIOLIME OCHOBY JJIsi IOHUMAaHUS CYIIHOCTH
Hay4YHON KapTHHBI MHpPA, MPEACTaBIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHPOJBL,
B3aUMOCBS351X YEJI0BEKA C IIPUPOJHOMN CPENOil, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I0O3HABATEJIbHBIE MOTHBBI, HANPABICHHBIC Ha TIIOJYYEHUE HOBBIX 3HAHMM 110 XHMHHU,
HEOOXOIUMBIE Ui OOBSCHEHHS HAOJIOJAaeMbIX TIPOLECCOB U  SBICHHH, IO3HABATEIHHOM,
MH(POPMALIMOHHOM M YMTATENIbCKOM KyJIbTYphl, B TOM YHCII€ HAaBBIKOB CaMOCTOSITEILHOW paboThI ¢
y4e€OHBIMH TEKCTaMH, CIPaBOYHOM JMTEPAaTYypOW, JOCTYIHBIMM TEXHUUECKHMHU CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOYUYEHHI0 U II03HAHUIO, JHOO03HATEIbHOCTh, I'OTOBHOCTH U CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOSKTHOW M HCCIICIOBATEILCKON JEATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00y4€HUS B JaJIbHEHILEM;

4) popMupoBaHHs KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0POBBI 00pa3 KHU3HU, OCO3HAHUE MOCIEACTBUN U HENPHUITHE BPEAHBIX NMPUBBIYEK (YIOTpeOIeHus
QJIKOTOJIsl, HApKOTUKOB, KYypEHHMs), HEOOXOJUMOCTH COONIOACHUSI MpaBuil O€30IIaCHOCTU IpH
0OpalleHnn ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) TpyoBOro BoCUTAHUS:

MHTEpEeC K MPaKTHUECKOMY M3Y4YEeHHIO0 Mpodeccuil U TpyJa pa3iMyHOIo poja, YBaXEeHHE K
TPYLy W pe3yjibTaTaM TPYJIOBOM NEATEIbHOCTH, B TOM YMCJE HA OCHOBE IPUMEHEHHS IPEIMETHBIX
3HAHUM 110 XUMHH, OCO3HAHHBINA BBIOOP MHAMBUAYAIbHOW TPACKTOPUU MPOJODKEHUST 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTM K XHMMHH, OOUIECTBEHHBIX HWHTEPECOB U
noTpeOHOCTeH, yCrnemHoil npodecCuoHanbHON AEATEIbHOCTH U PAa3BUTUS HEOOXOAWMBIX yYMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B MPOPECCUOHATBHOMN CpEJIE;

6) IK0JIOTHYECKOT0 BOCTIMTAHMSI:

9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK MCTOYHUKY XKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHMS, IMOHMMAaHHE IIEHHOCTH 3/I0pOBOrO0 M 0Oe30macHoro obpasa >XU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PM3MUECKOMY U MCUXMUYECKOMY 370POBbIO, OCO3HAHUE
LIEHHOCTHU COOJIIOJICHHs MpaBWil 0€30MacHOro MOBEJEHMs NpU paboTe C BEIIeCTBaAMH, a TaKXKe B
CUTYaLUAX, YTPOXKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

CMOCOOHOCTH NPUMEHSTh 3HAHHUS, MOJy4YaeMble MPU U3YUYEHUM XUMHHM, JUIS pelIeHus 3ajad,
CBSI3aHHBIX C OKPY>KAOLIEN MPUPOJHOM CPENOM, JUIs MOBBIIEHUS YPOBHS SKOJOTUYECKON KYJIBTYPBI,
OCO3HaHMsI TNI00AJTBHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM M MyTed MX pPEeLIeHUs MOCPEICTBOM
METOJI0OB XUMHH, FKOJIOIMYECKOTO MBIIIIEHUS,, YMEHHsI PYKOBOJCTBOBATHCS UM B [TO3HABATEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeaMEeTHBIX pPe3yJbTAaTOB BBIICISIOT 3HAYUMble Uil  (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAayyHble MOHATUS (3aKOH, TEOpHUs, MPUHLUI, TUIOTe3a, (aKT, CUCTEMa,
MIPOLIECC, SKCIEPUMEHT U APYTOE€.), KOTOPbIE HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEeOHBIX
npeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHMN M3 3THUX IMPeIMETOB (OPMHUPOBATH IMPEJICTABICHHE O
LEJIOCTHOW Hay4yHOW KapTHHE MHpa, U YHHBEpcalbHble yueOHbIe JeWCTBUS (I1O3HaBaTEJIbHbIE,
KOMMYHHUKATHBHbBIE, DPErYJSTHBHbIE), KOTOpbIe o00ecrneunBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHOM 1€ TEIbHOCTH.

Ilo3naBaTebHBbIE YHHUBEPCAJIbHbIE yUeOHbIe /1eliCTBUSA
Ba3zoBble Jjoruyeckue geiicTBud:
YMEHUS UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIICHUS IPU OCBOECHUHU 3HAHU: PaCKphIBaTh



CMBICTT XUMHUYECKUX MOHATUN (BBIACNATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATh B3aUMOCBSI3b C
JPYTHEMH TIOHSITHUSIMH), WCIOJB30BATh TMOHSITHUS JUISI OOBSICHCHUS OTHCIBHBIX (PAKTOB W SIBICHUH,
BbIOMpATh OCHOBAHUS U KPUTEPHH JIs KJIAaCCU(UKALIUY XUMUYECKUX BEILIECTB U XUMUYECKUX PEaKlIni,
YCTaHABIIMBATh NMPUYMHHO-CIICJCTBEHHBIC CBS3H MEXKIY OOBEKTAMH H3yUY€HUS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHbIE, 10 aHAJIOTUH), IEJIaTh BHIBOJIbI U 3aKIFOUEHUS;

yMEHUE MPUMEHATh B TpOLIeCCEe IMO3HAHUS TOHATHS (IPEIMETHBIE W METalpPEAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yeMble B XHMHH, M[PEoOpa3oBbIBATH MIUPOKO
MPUMEHSEMbIE B XHMUU MOJICIbHBIE MPEJICTABICHUS — XUMHUYECKHM 3HAaK (CHUMBOJI 3JIEMEHTA),
xumu4deckast GopMyJia 1 ypaBHEHUE XMMHUECKON Peakuu — MPH PEIICHUU yueOHO-TT03HABATEIbHbBIX
3a/1a4, ¢ y4€TOM 3THX MOJIEJIbHBIX MPEACTABICHUM BBISBIATh U XapaKTEPU30BATHh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB M XUMUYECKHX PEaKIIUii, BBIBIATH 00IIKe
3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIC CBSI3M M MPOTHUBOPEUMS B HM3Y4YaeMBIX Mpolleccax M
SABJICHUSX.

Ba3oBble uccienoBarelbcKne 1eiicCTBUA:

YMEHHUE UCIO0JI30BATh NIOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHMUSI, & TAKIKE B
KauecTBE OCHOBBI UIA (POPMHpPOBAHUS TUIOTE3bl IO TMPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYKIICHHI;

MpUOOpEeTEeHNEe OMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd M MPOBEICHUI0 YUYCHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IPOIecca, CaAMOCTOSITEILHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIupoBaTh O0O0OOIIEHUS U BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Pab6ora ¢ undpopmanmeii:

yMEHHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALHUIO PA3TUIHBIX BUIOB H
dbopM mpeacTaBiIeHUs, MOTYyYaEMYI0 U3 Pa3HBIX MCTOYHHUKOB (HAay4HO-TIOMYJISIpHAs JUTepaTypa
XUMHYECKOTO COJIEpKaHUsA, CIPaBOYHbIE MOCOOus, pecypchl MHTepHETa), KpUTUUECKH OIEHUBATH
MIPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MPUMEHSTh Pa3MYHble METOJbl U 3aIPOChl IPU MOHMCKE U 0TOOpe MH(OpPMAIUHU U

COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIUMBIX MJISi BBIIIOJHEHUS YYEOHBIX M TIO3HABATENBHBIX 3ajad
ONpeNeNI€HHOr0 TUMa, MPHOOpEeTeHHe OMNbITa B OO0JACTH MCIOJIB30BaHMUA HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJeHHE KYJIbTYpPOH AaKTHBHOTO HCIIOJNIB30BAHUS PA3ITUIHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTENILHO BBIOMPATh ONTUMANIBHYIO (OPMY MPEACTABICHUS HHPOPMALIUU
U WJUTIOCTPUPOBATH pEIIaeMble 3a/la4d HECJIOKHBIMH CXeMaMH, JHarpaMMaM#, APYTUMH (HopMamH
rpaduKy ¥ UX KOMOMHALUSAMU;

yYMEHHE WHCIOIb30BaTh W aHAJIM3MPOBAaTh B Ipoliecce Y4eOHOM M HCCIeI0BaTENbCKON
JeSITeIbHOCTH MH(POPMALIMIO O BIUSHUM MPOMBIIIJIEHHOCTH, CEIBCKOTO X034HCTBA U TpAaHCIOpTa Ha
COCTOSIHHE OKPY’KaIOIIeH IPUPOHON Cpembl.

KoMMmyHuKaTHBHBIE YHHBepPCAJIbHbIE y4eOHbIe 1eliCTBUS:

YMEHHUS 33]1aBaTh BOIPOCHI (B XOJ€ auanora u (i) IUCKYCCHH) TI0 CYIIIECTBY 00CYKIaeMOit
TeMBI, (HOPMYITHPOBATH CBOU MPEIIOKEHHS OTHOCUTEIHHO BHITIOTHEHHUSI IPEATIOKEHHON 3a/1a4;

YMEHHUS TPEJICTABIATh MOyYSHHBIE Pe3yIbTaThl MO3HABATEIBHOMN NESTEITFHOCTH B YCTHBIX H
MUCHhMEHHBIX TEKCTaX; JIENaTh MPE3CHTAINI0 PE3YIbTAaTOB BHIMOIHEHHSI XUMHUECKOTO SKCIIEpUMEHTa
(;1aGopaTtopHOrO OMBITA, JTAOOPATOPHOM PabOTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TO3HABATEIILHOW H
UCCIIEIOBATEIbCKON JEATEIBHOCTH MPHU PEIICHHH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE yuéTa oOLIuX
WHTEPECOB W COTJIACOBAaHUS TO3HMIWK (00CYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYpPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX JCHCTBHI, OMpeeleHre KPUTEPUEB MO OLIEHKE KaueCTBa BBITTOIHEHHOM
paboThI U IpyTHE).

PeryasitTuBHble yHUBepcaibHble yueOHbIe 1eiicTBUSA:

YMEHUE CaAMOCTOSITEIbHO OMNpPEAENATh LeNu JeATEIbHOCTH, MIAaHUPOBATh, OCYIIECTBISATH,
KOHTPOJINPOBATh W MIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO NIEATEILHOCTh, BEIOMpATh Hanbosee
s dekTuBHBIE CTIOCOOBI pelIeHus] YIeOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSITETFHO COCTABIISIThH
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA ATOPUTM JACHCTBUN TPU BBINOJHEHUU 3aJaHUN C YYETOM



IMOJIYUCHHSA HOBBIX 3HaHUH 00 HN3y4acMBbIX 00BbeKTax — BCIICCTBAX M PpCaKOUAX, OLCHUBATH
COOTBCTCTBUC ITOJYUYCHHOI'O PE3yJibTaTa 3asIBJICHHO e, YMCHUC HUCIIOJIb30BATh U aHAJIU3UPOBATH
KOHTCKCTLI, IIpCAJIaracMbIC B YCIIOBUH Sa,Z[aHHﬁ.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHHMIO O0S3aTENBHOTO  COJACpIKAHUS,
YCTaHOBJICHHOTO  JaHHOW  QepepanbHON  pabodeld  MporpamMMmoi, BBIICTSIOT:  OCBOCHHBIC
00y4JaroIMMHUCs HayYyHbIe 3HAHUSA, YMEHUS U CIOCOOBI IeUCTBUH, cienuuueckue i MpeIMeTHOM
oOiactu «XI/IMI/ISI)), BUJbI ACATCIIBHOCTH II0 IIOJYYCHHUIO HOBOI'O 3HAHUSA, Cro0 HHTCPHPLETAlUU,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3INYHBIX yYEOHBIX U HOBBIX CUTYAIHSIX.

K konmy oOydenus B 8 Kiacce mpeaMeTHBIE pe3yiIbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy OOYHAIOLINXCS YMEHUN:

. PACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHH: aTOM, MOJICKYJIa, XUMUYCCKHH
9JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHTENbHAsI aTOMHas M MOJEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpPHAsl Macca, MaccoBasi IOJIsl XMMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISPHBIH 00bEM, OKCH]I,
KHCJIOTa, OCHOBAHHE, COJIb, JJEKTPOOTPUIATEILHOCTh, CTETICHb OKHCIICHHS, XMMHYECKash peaKIus,
KIacCH(PUKALUS PEaKIUid: peaKlUu COCJUHEHHs, PEaKIUU pPa3JIOKECHUS, DPEaKIHH 3aMeIICHHs,
peakiuu OOMeHa, 9K30- W SHAOTEPMHUUYECKHE PEAKIMU, TEIuIoBoW 3((deKT peaximuu, sIpo aTroma,
JJIEKTPOHHBIA CIIOW aToma, aToMHas OpOHTanb, PaaWyc aToMma, XMMHUYECKas CBS3b, IOJISIpHAs |
HEToJISIpHasl KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH, PAacTBOP, MAaccoBasi JOJIs
BeIlleCTBA (IIPOIIEHTHAs] KOHIICHTPALHsI) B PACTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHITHM U INPUMEHATH
OTH TIOHATHA IPHU ONMHMCAHHUH BCIICCTB U UX npeBpameHm‘/'I;
. UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY Il COCTaBieHUs (OpMyll BeLIeCTB MU
YPaBHEHUN XUMUYECKUX PEAKIUI;
. OTpeNieNATh BaJEHTHOCTh aTOMOB 3JE€MEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb

OKHCJICHUSI JJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAJICKHOCTh BEIIECTB K OINPEACTEHHOMY
KJlacCy CoeAuHeHW 1o GopMmynaM, BHUJ XUMHUYECKON CBs3uW (KOBaJ€HTHass W MOHHAs) B
HEOPTraHWYECKUX COCTMHECHHSIX;

. packpbiBaTh cMmbici [lepuoanueckoro 3akona JI. . MeHnaeneeBa: 1eMOHCTpUPOBATh
MOHUMAaHNE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJIEMEHTOB OT WX TOJOKEHHUS B
[lepnonnueckoid cucrteMe, 3aKOHOB COXPAaHEHMs] MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

. OMHCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Illepuonnyeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: pa3jinyaTh TOHATUS «TrJaBHas moAarpymnmna (A-rpymnma)» U «modoouyHas
noarpynna (b-rpymma)y, Manbsie ¥ OOIbIIKE TEPUOIbI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS
B Tabnune «llepuoguyeckas cucrema xumuueckux sneMeHtoB [l. M. MennaeneeBa» ¢ 4UCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUUYECKUX DIIEMEHTOB (COCTaB M 3apsll sapa, oOliee 4ncio
AIIEKTPOHOB U pacIpeiesIeHUe UX 10 AIEKTPOHHBIM CIIOSIM);

. KJIaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPIraHNYECKHE BEIECTBA, XUMHUUECKUE
peaxiuu (10 YUCIy U COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3 (DEKTY);
. XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX

KJIACCOB, IIOATBEPKJas OIUCAHHUE IIpUMEpPaMU MOJEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKLINN;

° IMMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HX KAaUC€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,
° BBIYUCIIATH OTHOCUTCIIBHYHO MOJICKYJIIDHYHO U MOJISIDHYRO MACChl BCUICCTB, MACCOBYIO

JIOJTI0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHUS, MACCOBYIO JIOJIIO BEIECTBA B PAcCTBOPE,
MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOHN PEAKIINH;

° MPUMCHATH OCHOBHBIC OI€palvn MBICIIUTEILHOU JCATCIIbHOCTH — aHaJIn3 U CHHTE3,
CpaBHEHHE, 0000IIEHHE, CHCTEMATU3alINI0, KIACCU(HUKAIINIO, BBISIBICHHE MPUYNHHO-CIICICTBEHHBIX
CBSI3EH — ISl M3YYEHUS] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIHiA, eCTECTBEHHO-HAYYHBIE METO/IbI



MO3HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH);

. CJelOoBaTh IpaBWJaM I[OJb30BAHUS XUMHYECKOM TMOCYJIOH U J1abopaTOpHBIM
0o0opyA0BaHKEM, a TAKXKe IpaBUiiaM 00pallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 1O
BBITIOJTHECHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO TMOJYYCHHIO M COOMPAHUIO0 Ta3000pa3HBIX
BelIecTB (BOAOPOJA M KHCIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEICIEHHON MaccoBOM Joieit
pPacTBOPEHHOTO  BEHIECTBA, IUIAHUPOBATH M MPOBOAUTH XMMHYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBI0 HHAUKATOPOB (JIakMyc, eHondTanenH,
METHUJIOPAHXK U JAPYTHE).

K xonmy oOydenuss B 9 KJjacce IpeIMETHBIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTh y OOYHAIOLINXCS YMEHUH:

. pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATHHA: XMMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CIIOKHOE BEUIECTBO, BaJICHTHOCTD,
AEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs PEaKLMsl, XUMUYECKasl CBsI3b, TEIUIOBOM
3¢¢exT peakuuM, MOJib, MOJSIPHBIH 00BEM, pPACTBOP, ANEKTPOJIUTHI, HEIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs JUCCOLUALMS, PEAKIIMM HOHHOTO 00MEHa, KaTajau3aTop, XUMHUYECKOEe PaBHOBECHE,
oOpaTtumble U HEOOpaTHMble PEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKLIUU, OKUCIIUTEIb,
BOCCTAaHOBHUTEIIb, OKHCJIEHHE W BOCCTAHOBIICHUE, AJIOTPONHS, aM(OTEPHOCTh, XMMHUYECKasl CBS3b
(KOBaJIeHTHasi, MOHHasl, MeTaJUIMYecKast), KpUCTAJUINYECKas peIéTKa, KOppo3us METaJIOB, CIUIABBI,
CKOpPOCTh XUMHUYECKOU peaklny, IpeAesIbHO JomyctuMas konnenTpanus [1IJIK BemecTsa;

. WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IOHATHI U NPUMEHATH ITH
IIOHATUS ITPU ONMCAHUM BEIIECTB U UX IIPEBPAILCHUM;

. UCIIOJIb30BAaTh XUMHUYCCKYI) CHMBOJIMKY JUIsS COCTAaBJICHUS (HOPMYJI BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLIUi;
. ONpENENATh BaJIGHTHOCTh M CTENEHb OKHUCJICHUS XHUMHYECKHUX DJIEMEHTOB B

COEMHEHUSX PAa3JIMYHOrO COCTABA, IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COSAMHEHU
no (opmynam, BUJI XUMHYECKON CBS3M (KOBAJICHTHAS, MOHHAS, METAJUINYECKAsi) B HEOPTAaHUIECKUX
COEMHEHUSX, 3apsii MOHA MO XMMHUYECKOH ¢opMmyse, XapakTep cpelbl B BOJIHBIX pPacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cmbica [lepuonnyeckoro 3akona /I. V1. MeHnaeneeBa u 1eMOHCTPUPOBATh
€ro NOHMMaHHUE: OIMKCHIBaTh M XapaKTepu3oBaTh TalOiaMuHyro ¢opmy [leprmoaudeckoil cucTemsl
XMMHUYECKHX OJJIEMEHTOB: pa3uyaTh MOHATHS «riaBHas mnoarpynna (A-rpynma)» M «mnobodHas
noarpynna (b-rpymnma)y, manele 1 O0JbIINE TEPUOIbl, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS
B TEpPUOAMYECKON TaONUIle, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB XHMHYECKHUX
JIEMEHTOB (COCTaB M 3apsij siapa, o0llee YUCIIO JIEKTPOHOB M PACHpPEENIeHHE UX TI0 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JI€MEHTOB U UX COCIMHEHWUH B
npejienax MaJlbIX NEPUOA0B U TJIABHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;

. KJaccu(puIUpoOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPIraHNYECKHE BEIECTBA, XUMUUECKUE
peakuuu (10 YMCIy W COCTaBY YYacTBYIOIIMX B pEaKIMM BEILECTB, MO TEIUIOBOMY 3(PQEKTy, Mo
M3MEHEHUIO CTENEHEHN OKUCICHUSI XUMUYECKUX JIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATh) OO0IIME U crneuu(puyeckue XUMHUECKHUEe CBOMCTBa
MPOCTBIX U CIIOXHBIX BEIIECTB, MOATBEpXKJas OINUCAHUE IpPHUMEpPaMH MOJEKYJSPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

. COCTaBJIATh YPABHEHHUS DJIEKTPOJUTUUYECKON TUCCOLMALINN KUCIIOT, IIEJI0UEN U COJIEH,
MOJIHBIE U COKpallléHHblE YypaBHEHUS peakuil HOHHOTO OOMEHa, YypaBHEHUS peakuui,
MOJATBEPKIAIOLIUX CYIIECTBOBAaHNE FEHETUUECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3JIMUHBIX KIACCOB;

. pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMUNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

. IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

. BBIUHCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJI0 XUMHUYECKOro 3JeMeHTa 1Mo (opMysie COeIMHEHMs, MacCOBYIO JOJIIO BEIIECTBAa B PacTBOpE,
MPOBOAMTD PACcU€ThI MO YPABHEHUIO XUMUYECKON PeaKIuy;

. coOyo/iaTh NpaBUja TOJB30BAHUS XUMHUECKOW TOCYIOH M J1abOpaTOpHBIM
000py10BaHUEM, a TaK)Ke MpaBUila OOpAIleHUs C BELUIECTBAMU B COOTBETCTBUU C MHCTPYKLHSAMM IO



BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYEHHIO M COOMpPaHUIO0 Ta3000pa3HbIX
BELIECTB (AMMHUAKa U YTJIEKUCIIOTO Ia3a);

. MPOBOAMTH PEAKLMHU, MOJITBEPKIAIONINE KAaYeCTBEHHbIN COCTAB PA3IUYHbBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM MTyTEM XJIOPUI-, OpOMUI-, HOAU-, KapOoHaT-, hocdar-, cuimkar-, cynbdar-
, TUAPOKCU-UOHBI, KATUOHBl AMMOHHMSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

. IPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTEIbHON AEATEIbHOCTH — aHalu3 U CUHTE3,
cpaBHEHHE, O00O0OIIEeHUE, CHUCTEeMAaTH3aIMI0, BBISBICHUE NPUYMHHO-CIEJACTBEHHBIX CBSI3€H — MiIs
M3Y4YEeHUsI CBOWCTB BEIIECTB M XMMHUYECKHUX PEAKIUil, €CTeCTBEHHO-HAYYHbIE METOJbI MO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH).



4 TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HaunmenoBanue pa3zienoB U TEM NPOrpamMmbl KomnyecTtBo yacos OnexkTpoHHbIE (IUPPOBHIE)
/o Bcero| KonTponbsubie I[NpakTryeckue 00pa3oBaTENLHbIE PECYPCEI
paboThI paboThI

Paznen 1. HepBOHa‘laJIbeIe XUMHYECCKHUE IMMOHATHUHA

1.1 | Xumus — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTHYECKOU 5 2 [[bubnuoTeka [IOK
NIEATEILHOCTH YEJIOBEKA https://m.edso0.ru/7f41837c]]

1.2 |BemecTBa 1 XUMHYECKHE PEAKIIUN 15 1 [[PubmmoTreka LIOK
https://m.edso0.ru/7f41837c]]

Hroro mo pazneny 20

Pa3nen 2. Baxkneiimue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 |Bo3ayx. Kucnopon. ITonsitue 06 okcugax 6 [[bubamnoreka LIOK
https://m.edso0.ru/7f41837c]]

2.2 |Bomopon. IToHATHE O KHCIIOTAX H COJISX 8 1 [[PubmmoTrexa [IOK
https://m.edsoo.ru/7f41837c]]

2.3 |Bopa. PactBopsl. [ToHsiTHE 00 OCHOBAaHUSX 5 1 1 [[PubmmoTrexa [IOK
https://m.edsoo.ru/7f41837c]]

2.4 |OcHOBHBIE KJIacChl HEOPTaHUYECKUX COSAMHEHUI 11 1 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

Hroro mo pasnery 30

Pa3nen 3. [lepuoanyeckmnii 3axoH u [leprnoguyeckas cucreMa xuMmu4ecKux 3jiemenToB JI. . MenneneeBa. CTpoeHue aToMOB. XUMHYECKAsI CBSI3b.
OxucaIuTeIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUN

3.1 |Ilepuomuueckwuii 3akoH u [leproaudeckas cucrtema 7 [[Pubmmorexa [IOK
xumudeckux snemenToB /. M. Menneneea. CTpoeHue atoma https://m.edsoo.ru/7f41837c]]

3.2 |Xumunueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC 8 1 [[bubanoreka [JOK
peaknuu https://m.edso0.ru/7f41837c]]

Hroro no paznemy 15 [[Pubmmorexa [IOK
https://m.edso0.ru/7f41837c]]
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Ne HaumeHnoBaHnue pa3ziesioB U TEM NPOrpaMMbl KosmuecTBo yacoB DnexTpoHHbIE (IU(POBHIE)
n Beero| Konrponsusie | Ilpakrtuueckue obpazoBaTenbHbIC PECYPChl
paboThI paboThI
PezepBHOE Bpemst 3 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 5
TEMATHUYECKOE IINTAHUPOBAHMUE 9 KJIACC
Ne HaumeHnoBaHue pa3JesioB U TeM IPOrpaMMbl KonmnuaectBo yacoB DnexTpoHHBIE (LU(POBLIE)
ul Beero| KonrtponbHbie I[IpakTHueckue 0bpasoBaTeNbHbIE PECYPCHI
palboThI palboThI
Pa3nes 1. BemecTBo M XUMH4YeCKHe peaKIUM
1.1 |lloBTOpeHue u yriay6iieHre 3HaHUI OCHOBHBIX pa3ziesioB 5 1 [[bubmanoreka LIOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEaKIUi 4 [[bubmanoreka LIOK
https://m.edsoo.ru/7f41a6361]
1.3 |DnekTponuTHYEcKas TUCCONUAINS. XUMUYECKUE PEAKITUH B 8 1 1 [[bubmuoTexa [JOK
pacTBopax https://m.edsoo0.ru/7f41a636]]
Hroro no pazgeny 17
Paznen 2. HemeTasibl M MX COeTHHEHHS
2.1 |OO0mas xapakTeprucTUKa XUMUISCKUX dJ1eMeHTOB VIIA- 4 1 [[BuGmmoTtexa IIOK
rpymmsl. ["'amoreHsr https://m.edsoo.ru/7f41a636]]
2.2 |OO0mas xapakTepruCTUKa XUMUISCKUX dJIeMeHTOB VIA- 6 [[BuGmmoTexa IIOK
rpynmnsl. Cepa u e€ coeTUHEeHUs https://m.edsoo.ru/7f41a636]]
2.3 |OO0mmas xapakTepUCTHKa XMMUYECKHUX JIEMEHTOB V A- 7 1 [[bubmanoreka LIOK
rpymmsl. A30T, Gochop U UX COeTUHCHHS https://m.edso0.ru/7f41a636]]
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Ne HanmenoBanue pa3zenos ¥ TEM IIPOrpaMMBbl KonnyecTBo yacos OnexkTpoHHbIE (IUPPOBHIE)
i Beero| KontponbHble I[IpakTuueckue 0bpasoBaTeNnbHbIE PeCypChI
paboThI paboThI
2.4 | OO0mas xapakTeprucTHKa XUMHUYECKUX 3JIeMeHTOB [V A- 8 1 2 [[bubmuoTexa [JOK
IpyIbL. YTIEpO ¥ KPEMHHI M UX COSTUHECHUS https://m.edsoo.ru/7f41a636]]
Hroro no pazneny 25
Pa3nes 3. MeTanibl 1 X cOeIMHEHUS
3.1 |OOmue cBOMCTBA METAILIIOB 4 [[bubaunoTexa [JOK
https://m.edsoo.ru/7f41a6361]
3.2 |Baxwneiinme MeTaLIbI U UX COCAMHCHHUS 16 1 2 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41a6361]
Hroro mo paznery 20
Pasznen 4. Xumus U okpy:kawuas cpeaa
4.1 |BemecTBa 1 MaTepuanbl B )KU3HU YeJIOBEKa 3 [[bubmuoTeka [IOK
https://m.edsoo0.ru/7f41a636]]
Hroro mo paznery 3
PesepBHOE Bpems 3 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a6361]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
5. MTIOYPOYHOE IIVTIAHUPOBAHMUE 8 KJIACC
Ne Tema ypoxka KomnmnaectBo yacoB Jara DneKTpoHHBIE U(POBBIE
/1 Beero|| Konrpomsheie | Tpaktuueckue | H3YUeHHS o0pa3oBaTebHBIC PECYPCHI
paboThI paboThI
1 |[[IIpeamet xumuwn. Ponib XMMUU B )KU3HU YeloBeka. Tena 1 [[bubmuoTeka [IOK
¥l BelecTna] ] https://m.edsoo.ru/ff0d210c]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero|| Kontponsmeie | Ipaxrnueckne | H3YUeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
2 |[[TTonaTue o MeTOAX MO3HAHUS B XUMHH] | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[ITpakTuueckas padota Ne 1 «IIpaBuia paboTsl B 1 [[bubmuoteka [IOK
nJabopaTopuu ¥ IpUEMbI 0OpaleH st ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc]]
o0opyaoBaHuEM» ]
4 |[[YucTeie BemecTBa U cMech. CTIOCOOBI pa3iesieHus 1 [[BubmmoTrexa [IOK
cmeceii]] https://m.edsoo.ru/ff0d26ca]]
5 |[[ITpakTuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 [[bubnuoteka [IOK
pUMEpPEe OYMCTKH TOBAPCHHOM COJN )» || https://m.edsoo.ru/ff0d28¢8]]
6 |[[ATOMBI U MONIEKYIIBI]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6¢]]
7 |[[Xumudeckue seMeHThl. 3HaKu (CUMBOJIBI) XUMUYECKUX || 1 [[BubmmoTrexa [IOK
AJIEMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
8 |[[IIpocTsie u croKHBIE BellecTBa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6c]]
9  |[[ATOMHO-MONEKYISIPHOE yUeHue] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 |[[3akoH MOCTOSHCTBA COCTaBa BEIIECTB. X UMHUYECKAs 1 [[Pubmmorexa [IOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae]]
2JIEMEHTOB] |
11 |[[OTtHOCuTenbHAs aTOMHAs Macca. OTHOCHUTETbHAS 1 [[Pubmmorexa [IOK
MOJIEKYJIsIpHast Maccal | https://m.edsoo.ru/ff0d323c]]
12 |[[MaccoBas 101 XHMHUYECKOTO dJIEMEHTA B 1 [[bubmuoTexa [IOK
COeIMHEHUH | | https://m.edsoo.ru/ff0d350c]]
13 |[[KomuuecTBo BemecTBa. Mok, MomnsipHas macca]] 1 [[Bubmmorexa [IOK

https://m.edsoo.ru/ff0d5230]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero|| Kontponsmeie | Ipaxrnueckne | H3YUeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
14 |[[®Pu3nvecKre u XUMHUYECKUE SBICHUSA. X UMHYECKas 1 [[bubmuoTexa [JOK
peakius] | https://m.edsoo.ru/ff0d37fa]]
15 |[[IIpu3Haku u yCcIOBUS MPOTEKAHMS XMMHUECKUX 1 [[bubmuoteka [IOK
peakuii] | https://m.edsoo.ru/ff0d3a16]]
16 |[[3akoH coxpaHEeHHs MacChl BEIIECTB. XUMHUUYECKUE 1 [[bubmuoteka [IOK
ypaBHeHus| | https://m.edsoo.ru/ff0d3b88]]
17 |[[BprunciaeHust KOJIMYECTBA, MACCHI BEIIECTBA 1O 1 [[BubmmoTrexa [IOK
YPaBHEHHUSIM XUMHUECKHX PEaKInii]] https://m.edsoo.ru/ff0d5708]]
18 |[[Kmaccudukarus XHMHYECKUX PEAKIINH (COSTMHECHUS, 1 [[bubmuorexa [JOK
pas3iioKeHus, 3aMeleHus, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 |[[M. B. JIoMOHOCOB — yUY€HBINH-IHITUKIONEIHCT. 1 [[bubmuoTeka [IOK
O0001IeHIE U CHCTEMAaTH3aIMS 3HAHUH || https://m.edsoo.ru/ff0d40c4]]
20 |[[KonTposbHas pabora Nel o Teme «Berecta u 1 1 [[BubmmoTrexa [IOK
XUMHYECKHE PEAKIIUN» ]| https://m.edsoo.ru/ff0d4290]]
21 |[[Bo3zmyx — cmech ra3o. CocraB Bo3zayxa. Kucnopox — 1 [[bubmuoteka [IOK
AJIEMEHT U TpocToe BeriecTBo. O30H]] https://m.edsoo.ru/ff0d448e]]
22 |[[Duznyeckre U XUMUYECKUE CBOMCTBA KUCIOPOIa 1 [[bubmunoTeka [JOK
(peaxtuu okucieHus, ropenue). [Toustre 06 okcumax|]] https://m.edsoo.ru/ff0d4614]]
23 |[[Crioco6bl mosryueHus KUCI0po/ia B 1ab0OpaTopuu U 1 [[bubaunoreka LIOK
npoMbIIeHHOCTH. [IpumeHenue kucnopoaal| https://m.edsoo.ru/ff0d497a]]
24 |[[TennoBoit 3¢ (heKT XUMHUUECKON peaKIuu, IOHITHE O 1 [[bubaunoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790]]
SHJOTEPMHUUECKUX PEAKITUSX ]|
25 |[[ToruuBo (HedTh, yrois U METaH). 3arpsi3HEHUE 1 [[bubmuoTexa [IOK

BO3]IyXa, CIIOCOOBI €ro peI0TBpaIcHus ||

https://m.edsoo.ru/ff0d4c4a]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero|| Kontponsmeie | Ipaxrnueckne | H3YUeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
26 |[[TIpakTrueckas padota Ne 3 mo teme «Ilonmydenue u 1 1 [[bubmuoTexa [JOK
COOMpaHue KUCIOPO/Ia, U3YUCHUE €ro CBOMCTBY || https://m.edsoo.ru/ff0d4ae2]]
27 |[[Bomopom — 3J€MEHT U TPOCTOE BEIIECTRO. 1 [[bubmuoteka [IOK
Haxoxaenue B npupoze]] https://m.edsoo.ru/ff0d4dd0]]
28 |[[Puzmyeckre 1 XUMUYECKHUE CBOMCTBA BOIOPO/IA. 1 [[bubmuoteka [IOK
IIpumenenue Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]
29 |[[IToHATHE O KHCIIOTAX U COJISX]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2]]
30 |[[Cmoco0bsl mosrydeHus Bogopoa B mabopatopum]| 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[[IIpakTuueckas padota Ne 4 o teme «Ilonyuenue u 1 1 [[bubamnoreka LIOK
coOMpaHue BOIOPO/Ia, H3YUCHUE €r0 CBOUCTBY | https://m.edsoo.ru/ff0d4f42]]
32 |[[MonsipHBIii 00BEM Ta30B. 3aKk0H ABOTaIpo] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d542¢]]
33 |[[Beramncnenus 00béMa, KOJTMYECTBA BEIIECTBA rasa 1o 1 [[bubmuorexa [JOK
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00BEMY] ] https://m.edsoo.ru/ff0d55a0]]
34 |[[Beraucnenus 00bEMOB ra3oB 110 YPAaBHEHHUIO PEAKITUN 1 [[bubmuoTexa [IOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH Ta30B]] https://m.edsoo.ru/ff0d5708]]
35 |[[DPu3nyeckue U XUMUYECKHE CBOWCTBA BOJIBI| ] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d587a]]
36 |[[CocTaB ocHoBanwmii. [TonsTre 06 nHAMKaTOpax]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d59e2]]
37 |[[Boxa kak pacTBopuTelb. HachIeHHBIE 1 1 [[bubmuoTexa [JOK

HCHACBIIICHHBIC PACTBOPHI. Macconas J0JIA BCIICCTBA B
pactBope]]

https://m.edsoo.ru/ff0d5b40]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
38 |[[IIpakTuueckas padota Ne 5 mo treme «IIpuroroBienue 1 1 [[bubmuoTexa [JOK
PacTBOPOB € ONpPeIeIEHHON MAaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BEIIECTBAY | ]
39 |[[KonTponbHas paboTa Ne2 o teme «Kuciopo. 1 1 [[bubmmoTeka [IOK
Bomopoa. Boga»]] https://m.edsoo.ru/ff0d6342]]
40 |[[Oxkcuubl: cocTaB, KiIaccu(pUKaImsi, HOMEHKIATypa]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[[[Tony4yeHue u XUMUYECKHE CBOMCTBA KHUCIOTHBIX, 1 [[bubnuoteka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB]] https://m.edsoo.ru/ff0d664e]]
42 |[[OcHoBaHus: cocTaB, kiaccuuKalus, HOMEHKIaTypa|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d67ca]]
43 |[[[Tosy4ueHHrE M XUMUIECKUE CBOMCTBA OCHOBAHUH || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca]]
44 |[[KucnmoTsl: cocTaB, Kinaccudukarys, HOMEHKIATypa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0dfee2]]
45 |[[TTomy4yeHrEe U XUMHUYECKHE CBOMCTBA KUCIIOT]| 1 [[bubmunoTeka [JOK
https://m.edsoo.ru/ff0dfee?]]
46 |[[Comu (cpenHue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, 1 [[bubaunoreka [IOK
XUMHUYECKHE CBOMCTBA]| https://m.edsoo.ru/00ad9474]]
47 |[[[IpakTrdeckas padora Ne 6. Pernenune 1 1 [[Pubmmorexa [IOK
9KCIIEPUMEHTAIBHBIX 3124 110 TeMe « OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c]]
HEOPTraHUYECKUX COCTMHEHUII]]
48 |[[T'eneTuueckas cBsi3b MEKIY KIaccaMUd HEOPTaHUIECKUX 1 [[bubmunoreka [JOK
COETMHCHHUH || https://m.edsoo.ru/00ad9a50]]
49 |[[O600meHre 1 CHCTEMAaTH3AIMS 3HAHHH | | 1 [[Bubmmorexa [IOK

https://m.edsoo.ru/00ad9cb?2]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
50 |[[KonTpoawsHas pabota Ne3 o reme "OCHOBHBIC KJIacChI 1 1 [[bubmuoTexa [JOK
HEOPTraHUYECKUX COoeqMHEeHUN"]] https://m.edsoo.ru/00ad9ela]]
51 |[[IIepBbIe MOMBITKH KJIaCCU(MUKAIIUN XUMUUYECKUX 1 [[bubmuoteka [IOK
351IeMeHTOB. [TOHSATHE O TPyIax CXOIHBIX JIEMEHTOB]] https://m.edsoo.ru/00ad9ffa]]
52 |[[Ilepnomnyeckuii 3akoH u [leprogudeckas cucrema 1 [[bubmuoteka [IOK
xuMH4eckux 3aementoB JI. M. Menzeneea]] https://m.edsoo.ru/00ada52c]]
53 |[[[Tepromapl, TPy, TOATPYIIIH] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ada52c]]
54 |[[Ctpoenue aromoB. CocTaB aTOMHBIX sijiep. M3oTorb]| 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ada342]]
55 |[[CTpoeHue 351eKTpOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB 1 [[bubamnoreka LIOK
[epuonnueckoit cuctemsr JI. . Mennaencena]] https://m.edsoo.ru/00ada6bc]]
56 |[[XapakTepucTHKa XUMUYIECKOTO 3JIEMEHTA IO €T0 1 [[bubmuorexa [JOK
nonoxenuto B [lepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824]]
Menneneenal]
57 |[[3nauenue [lepuonuueckoro 3aKoHa JUIst pa3BUTHUS 1 [[bubamnoreka LIOK
Hayku ¥ npaktukd. [[. 1. MenaeneeB — y4u&HbIi, https://m.edsoo.ru/00ada96e]]
NeJaror ¥ rpakJIaHuH ||
58 |[[DneKkTpooTpHULaTEIEHOCTh AaTOMOB XUMHUECKUX 1 [[bubamnoreka LIOK
3JIEMEHTOB] ] https://m.edsoo.ru/00adaab8]]
59 |[[MonHas xuMHu4ecKasi CBS3b|] 1 [[Pubmmorexa [IOK
https://m.edsoo.ru/00adac34]]
60 |[[KoBaseHTHas MOJSPHAS XUMHUYECKAs CBA3b | | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00adaab8]]
61 |[[KoBaneHTHas HEMOIsIpHAS XUMUYECKas CBSI3b | | 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/00adaab9]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/i Beero| Konrpombmsie | IMpaxtiueckue | H3Y9eHH o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
62 |[[CTenenb okucnenus|| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00adae28]]
63 |[[OxucnuTensHO-BOCCTAaHOBUTENBHBIE PEAKIIUH |] 1 [[bubmuoTexa LIOK
https://m.edsoo.ru/00adb076]]
64 |[[Oxucnutenu u BOCCTAaHOBUTEINH || 1 [[bubmuoTexa LIOK
https://m.edsoo.ru/00adb076]]
65 |[[KonTposbHas pabora Ne4 o teme «CTpoeHue aroma. 1 1 [[bubmmoTexa [TOK
XuMHYECKast CBI3b»]] https://m.edsoo.ru/00adb486]]
66 |[[Pe3epBHBbIil ypok. O0OOIICHNE U CHCTEMATH3AIIHS 1 [[bubmmoTeka [TOK
3HaHHIA| ] https://m.edsoo.ru/00adb33c]]
67 |[[Pe3epBHblil ypok. O6001IIEHNE U CHCTEMATU3AIUS 1 [[bubamnoreka LIOK
3HaHHIA| ] https://m.edsoo.ru/00ad9ch2]]
68 |[[Pe3epBHbIil ypok. OOOOIICHNE U CHCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HaHUI | https://m.edsoo.ru/ff0d61c6]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
IMOYPOYHOE INJIAHUPOBAHHUE 9 KJIACC
Ne Tema ypoka KonnyecTBo yacos [Hara DneKTpoHHbIEe U(POBHIE
n/m Beero|| Korrpomsaete | Tlpaxtieckue | U3YdeHuA o0pa3oBaTenbHbIE PeCypPCHI
paboThI paboThI
1 |[[Tlepuommueckuii 3akoH. [lepnoanueckas cucrema 1 [[Pubmmorexa [IOK
xuMmuueckux 3mementoB JI. . Menzaencesa]] https://m.edsoo.ru/00adb59¢]]
2 [[[3ax0OHOMEPHOCTH B M3MEHEHUH CBONCTB XMMHYECKHUX 1 [[bubmunoTeka [JOK
3JIEMEHTOB TIEPBBIX TPEX MEPHOI0B]] https://m.edsoo.ru/00adb6b6]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrpomsheie | Tlpaktnueckue | M3YHeHuA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
3 |[[Knaccudukaius 1 HOMEHKIATypa HEOPTaHUIECKUX 1 [[bubmuoTexa [JOK
BEILECTB] ] https://m.edsoo.ru/00adb7e2]]
4 |[[Buabl XUMHYECKOM CBSI3U M THUITbI KPUCTAJUTHYECKUX 1 [[bubmuoteka [IOK
pemérok]| https://m.edsoo.ru/00adbac6]]
5 |[[KouTponbHas pabora Nel o Teme «IloBTOpeHuUE U 1 1 [
yrayOseHre 3HaHu| OCHOBHBIX pa3esioB Kypca 8 kiacca»||
6 |[[Knaccudukarums XUMUIECKIX pEaKIUN 110 Pa3THIHBIM 1 [[bubmuorexa [JOK
npu3HaKam| ] https://m.edsoo.ru/00adbchb0]]
7 |[[TlonsiTHe 0 cKOpOCTH XUMHUUECKOU peakuuu. [TonsiTue o 1 [[BubmmoTrexa [IOK
TOMOTEHHBIX U T€TEPOTCHHBIX PEeaKIusiX]] https://m.edsoo.ru/00adbe9a]]
8 |[[TToHsiTHE O XUMHUYECKOM paBHOBECHH. DAKTOPHI, 1 [[bubmuoTeka [IOK
BJIMSIFOIIIME HA CKOPOCTh XUMHUECKOW PEAKIIUU U https://m.edsoo.ru/00adc28c]]
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS | |
9 |[[OxucnuTensHO-BOCCTAHOBUTENBHBIE PEAKIINH|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00adcade]]
10 |[[Teopust anexTpoauTuyecKom nuccoruanuu. CuabHbIC U 1 [[bubmuorexa [JOK
CJ1a0bIe ANEKTPOJIUTHI | https://m.edsoo.ru/00adcd68]]
11 |[[UMonHBIE ypaBHEHUS pEeaKITHii]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00add448]]
12 |[[Xumudeckue CBOMCTBA KUCIOT M OCHOBAHHI B CBETE 1 [[bubmuoTexa [IOK
npeCTaBICHUI 00 3JIEKTPOTUTHUCCKON TUCCOIMAIINH || https://m.edsoo.ru/00add5d8]]
13 |[[Xumuueckue CBOMCTBA COJIEH B CBETE MPEACTAaBICHUN 00 1 [[bubmuoTexa [IOK
NIEKTPOTUTUICCKON UCCOIHAITIH | ] https://m.edsoo.ru/00add8b2]]
14 |[[[TonsATHE O TUAPOTU3E CONECH]] 1 [[Bubmmorexa [IOK

https://m.edsoo.ru/00add9d4]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
15 [[[OGo0menne u cucTeMaTr3aIus 3HaH!H || 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00addd12]]
16 |[[[IpakTrueckas pabota Ne 1. «Pemenue 1 1 [[bubmuoteka [IOK
9KCIEPUMEHTAIBHBIX 331349 ]] https://m.edsoo.ru/00addbfa]]
17 |[[KontponbHas pabota No2 o Teme « DNEeKTpOIUTHIECKAs 1 1 [[bubmuoteka [IOK
Jqucconuanis. XMMHUECKHE PEaKI[Ui B pacTBOpax»|] https://m.edsoo.ru/00addec0]]
18 |[[Obmas xapakTepuCTHKA TaJIOTEHOB. XUMHUYCCKHE 1 [[bubmuorexa [JOK
CBOICTBa Ha IpuMepe Xjopa]] https://m.edsoo.ru/00addfe2]]
19 |[[XmopoBomopon. CosstHast KHCI0Ta, XAMUYECKHE CBOMCTBA, || 1 [[bubmuorexa [JOK
NOJy4YeHHE, PUMEHEHHE] | https://m.edsoo.ru/00ade104]]
20 |[[IIpaxTnueckas padota Ne 2 o teme «Ilomyuenue constoit || 1 1 [[bubamnoreka LIOK
KHCJIOTHI, M3y4YeHUE €€ CBOMCTBY]| https://m.edsoo.ru/00ade348]]
21 |[[BoruncieHus Mo ypaBHEHUSIM XUMUYECKUAX PEAKIINN, €CITN 1 [[bubmuoteka [IOK
OJIMH U3 PEareHTOB JIaH B U30BITKE] | https://m.edsoo.ru/00ade488]]
22 |[[O6mas xapakTepucTiKa 31eMeHToB VIA-Tpynmsl]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ade64a]]
23 |[[AnnmoTrpomHbie MoaH(UKAIUU cepbl. HaxoxaeHne cepbl 1 1 [[bubmuoTexa [IOK
e€ coeMHEHNI B IPUpoIie. XUMHUYIECKHE CBOWCTBA CEpPhI] ] https://m.edsoo.ru/00ade64a]]
24 |[[CepoBomopoa, cTpoeHHE, PU3MUECKUE U XUMUYECKHE 1 [[bubaunoreka LIOK
CBoOlicTBa]] https://m.edsoo.ru/00ade802]]
25 |[[Okcunsl cepol. CepHast KUCIIOTa, pU3HUECKUE U 1 [[bubaunoreka [IOK
XMMHYECKHE CBOMCTBA, MPUMEHEHHE] | https://m.edsoo.ru/00adea28]]
26 |[[Xwumudeckue peakIuy, JeKaIiue B OCHOBE 1 [[Bubmmorexa [IOK

IPOMBIIIJICHHOTO CII0C00a MOIy4YeHUs! CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpebl
COCIMHEHUSIMU CephI| |

https://m.edsoo.ru/00adec8a]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
27 |[[Brraucnenne MaccoBO 07U BbIXOAA MPoaAyKTa peakiuu ]| 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00adec8a]]

28 |[[OO6mas xapakTepucTuka 31eMeHTOB VA-Tpynimsl. A30T, 1 [[bubmuoteka [IOK
pacrpocTpaHeHHe B PUPOJIC, PU3NICCKUE U XUMUYCCKHE https://m.edsoo.ru/00adeeab]]
cBOICTBa]]

29 |[[AmMmuak, ero ¢pu3HUECKHUe M XHMHYECKHE CBOKCTBA, 1 [[BubmmoTrexa [IOK
HOJTyYeHHEe U TPUMEHEHHE] | https://m.edsoo.ru/00adf004]]

30 |[[[IIpaxTuueckas padoTa Ne 3 mo Teme «Ilomyuenue 1 1 [[bubnuoteka [IOK
aMMHaKa, U3y4eHHEe €ro CBONCTBY || https://m.edsoo.ru/00adf180]]

31 |[[A3oTHas KucioTa, € PU3NIecKre 1 XUMHIECKHe 1 [[bubmuoTeka [IOK
CBOHCTBa]] https://m.edsoo.ru/00adf306]]

32 |[[Ucriomb30BaHME HUTPATOB U COJICH aMMOHHS B KA4EeCTBE 1 [[bubmuorexa [JOK
MHHEPAIBHBIX y100peHnid. XUMHUYECKOe 3arpsi3HeHNe https://m.edsoo.ru/00adf518]]
OKPY’KaOIIECH Cpeibl COETMHEHHUSIMU a30Ta] |

33 |[[Pochop. Oxcua pocdopa (V) u pochopHas kuciorta, 1 [[Bubauoreka [IOK
(du3nUecKre ¥ XUMHUYECKHE CBOMCTBA, MOJTyueHHe] | https://m.edsoo.ru/00adf68a]]

34 |[[Ucnonb3oBaHue GhocdaToB B KAUECTBE MHHEPATHHBIX 1 [[bubmuoTexa [IOK
yno0peHuii. 3arpsi3sHeHnE TPUPOAHOI cpepl hocharamu]] https://m.edsoo.ru/00adfc20]]

35 |[[Yrnepon, pacpocTpaHeHue B IPUPOJIE, (GU3HUYECKHE U 1 [[bubamnoreka LIOK
XMMHYECKHE CBOMCTBA]] https://m.edsoo.ru/00adfd9c]]

36 |[[Oxcumsl yriepoaa, ux GU3NISCKUE U XUMUICCKHE 1 [[bubmuoTexa [JOK
CBOMCTBA. DKOJIOTHUYECKUE MTPOOIEMBI, CBS3aHHBIE C https://m.edsoo.ru/00adfebe]]
okcuaom yriaepoxaa (IV)]]

37 |[[YronbHas kucnoTa u e€ conu|] 1 [[bubmuoTexa [IOK

https://m.edso0.ru/00ae006c]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
38 |[[IIpakTuueckas padora Ne 4 o reme "Ilomydenue 1 1 [[bubmuoTexa [JOK
yriekucioro raza. KauectBeHHas peakiusi Ha kKapOoHart- https://m.edsoo.ru/00ae027¢]]
noH"]]
39 |[[ITepBoHauyaIbHBIE TOHATHS 00 OPraHUICCKUX BEIIECTBAX 1 [[bubmuorexa [JOK
KaK O COeIMHECHUAX yriiepoal] https://m.edsoo.ru/00ae054¢]]
40 |[[KpeMHuii u ero coequHeHNU | | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae080a]]
41 |[[IIpakTuyeckas padora Ne 5. Perenue 1 1 [[bubnuoteka [IOK
9KCIEPUMEHTAIBHBIX 33/1a4 110 TeMe « BaxkHewue https://m.edsoo.ru/00ae0bf2]]
HEMETaJUIbl U UX COCIUHEHUS» ||
42 |[[KouTpomsHas padota Ne3 mo reme «Baxueiinme 1 1 [[BubmmoTrexa [IOK
HEMETAJLIBI U KX COCTUHCHUS | | https://m.edsoo.ru/00ae0e18]]
43 |[[O6mu1ast xapaKTEPUCTHUKAa XUMHUUECKHX DJIIEMEHTOB — 1 [[bubmuoTeka [IOK
MeTauIoB. MeTauimdyeckast CB3b U MeTaJlTHIecKas https://m.edsoo.ru/00ae103¢]]
KpucTauimyeckas pemeéerka. Gusnyeckne cBONCTBa
METAJLJIOB] |
44 | [[XuMHUUYECKHE CBOMCTBA METAILTOB. DIIEKTPOXUMUICCKUN 1 [[BubmmoTrexa [IOK
PSI HATIPSHKSHUI METaIIOB] | https://m.edsoo.ru/00ae1156]]
45 |[[O6mme criocoOb! moyyeHus: MeTayToB. CIIIaBhl. 1 [[bubmuoTexa [JOK
Bpruncienus mo ypaBHEHUSIM XUMUYECKUX PEAKIUii, €CIu https://m.edsoo.ru/00ae1156]]
OJIMH U3 PEareHTOB COJACPIKHUT MpUMecH ]|
46 |[[I[ToHsiTHE O KOPPO3UH METAILIOB] ] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00ae1278]]
47 |[[LLlemounbie MeTaLIHI| | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae14b2]]
48 |[[Oxcunabl ¥ TUAPOKCUABI HATPUS U KaTus | | 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/00ae14b2]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
49 |[[llemo4HO3eMEIbHBIC METAJUIBI — KAJIBIIMI U MarHui| | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00ae15e8]]
50 |[[Baxuelimme coeuHEeHUS KaIbIns || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae15e8]]
51 |[[OGo01IeHue U cucTeMaTU3alus 3HaHUH | | [l
52 |[[PKécTkocTb BOJBI U cIOCOOBI €€ ycTpaHeHus | | [[bubnuoteka [IOK
https://m.edsoo.ru/00ae1886]]
53 |[[[IIpaxTuueckas padota Ne 6 mo reme "YKEcTKOCTH BOJBI U 1 1 [[bubmuoteka [IOK
MeToIbl €€ yerpaneHus'"]] https://m.edsoo.ru/00aelae8]]
54 |[[AmomuHMIA] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae1c64]]
55 |[[AmdboTepHBIe CBOMCTBA OKCHIa U TUIPOKCHUIA] ] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00aelc64]]
56 |[[’Kene3o]] 1 [[bubauoTeka [JOK
https://m.edsoo.ru/00ae1d86]]
57 |[[Oxcumsl, rumpokcust u conu sxenesa (1) u sxemesa (11)]] 1 [[Bubnuroreka [TOK
https://m.edsoo.ru/00ae35e6]]
58 |[[O6o0mIeHne u crucTeMaTH3aIus 3HAHHH | | (11
59 |[[IIpakTuueckas pabota Ne 7. Pemenue 1 [[bubaunoreka LIOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHei e MeTamibl https://m.edsoo.ru/00ae3de8]]
U UX COEUHEHU ||
60 |[[Bbruncienus mo ypaBHEHHSIM XMMHUYECKHX peakuuid, ecau| 1 [[bubaunoreka LIOK
OJIMH M3 PEarcHTOB JIaH B M30BITKE WM COJEPIKUT MPUMECH. https://m.edsoo.ru/00ae1750]]
Brruucnenust MaccoBOil 101U BbIXOAa MPOAYKTA peakiuu] |
61 |[[O6o6menue u cuctemMaTru3anus 3HaHUH ] | 1 [
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Ne Tema ypoka KonunyecTBo yacos [ara DJEeKTPOHHBIE TUPPOBBIE
/1 Beero| Kontponsmpie | Ipaktuueckue | A3Y4eHUS o0pazoBaTenbHbIC PECypPCHI
paboThI paboThI
62 |[[KouTpombHas pabora Ned o teme «Bakueiimue metauiel | 1 1 [
U UX COCUHEHUS ||
63 |[[BemecTBa n MaTepuaibl B IOBCETHEBHOM KU3HH 1 [[bubmuoteka [IOK
YesioBeKal | https://m.edsoo.ru/00ae3f50]]
64 |[[Xumuueckoe 3arps3HEHHE OKPYXKAIOIIeH cpebl ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae4270]]
65 |[[Poyib XuMHH B peIICHUH YKOJIOTHUSCKUX MPOOIIEeM | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae4270]]
66 |[[Pe3epBHbIil ypok. O0OOIICHHE 1 CUCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HaHHIA| ] https://m.edsoo.ru/00ae0d0a]]
67 |[[Pe3epBHBbIil ypok. O6001IEHNE U CUCTEMATU3ALUS 1 [[bubamnoreka LIOK
3HaHHIA| ] https://m.edsoo.ru/00adb33c]]
68 |[[Pe3epBHbIii ypok. O00OIICHNE M CUCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HaHUI | https://m.edsoo.ru/00ad9cbh2]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YHEHUKA

* Xumus, 7 knacc/ I'abpuensa O.C., OcrpoymoB WN.I'., CnankoB C.A., AKImoHEpHOE
obmectBo «M3narenscTBo «IIpocBemnienne

» Xumus, 8 knacc/ I'abpuensa O.C., OcrpoymoB WN.I'., CnankoB C.A., AKImoHEpHOE
obmectBo «M3narenscTBO «IIpocBemienne

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA
* Xumus, 8 kmacc/ Pymutuc I'.E., ®enpaman @.I'., AxnuoHepHOE O0O0IIECTBO
«3narenscTBO «IIpocBemienne»

* Xumus, 9 kmacc/ Pymutuc I'.E., ®enpaman @.I'., AxnuoHepHOE O0O0IIECTBO
«3narenscTBO «IIpocBemienne»

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCblI M PECYPCbl CETHU
UHTEPHET

bubaunoreka IIOK https://m.edsoo.ru/00ad9ch2

KpuTtepun oneHnBaHusI KOHTPOJIBHBIX PadoT:
OtMmeTka «5» CTaBUTCS, €CIU:

> paboTa BBIITOJIHEHA MTOJTHOCTHIO;
> B JIOTHYECKUX PACCYKACHUAX U OOOCHOBAHUY PEIICHHSI HET TPOOEIOB 1 OMHOO0K;
> pelleHre He COJEPKUT HEBEpHBIX YTBEP)KJIEHHH (BO3MOXKHA OZJHA HETOYHOCTH,

OIIMCKA, KOTOpPaA HE ABJIACTCA CIICACTBUCM HC3HAHWA WJIWM HCIIOHUMAaHUA y‘-IG6HOI“O MaTepHana).
OTtmeTka «4» cTaBUTCS B CJICAYIOIUX ClIydasX:

> paboTa BBIMOJIHEHA MTOITHOCTHIO, HO 0OOCHOBAHUS IIAr0B PEIICHHS HEAOCTATOYHBI
(ectmymeHHne 000CHOBBIBATh PACCYKJICHUS HE SIBJIAJIOCH CIIEUAIbHBIM 00BEKTOM IIPOBEPKH);

> JOMYIIEHBl OJHAa OIMMOKAa WJIM eCTh JBa — TPH HEA0YETa B BBIKIAJKAX,
pUCYHKaxX UTecTax (eciau 3TH BHJIbI paOOT HE SBISUIUCH CIIEUATIBHBIM 00BEKTOM IPOBEPKH);

> BBITIOJIHEHO 0€3 HEI0UYeTOB He MEHEe TPEX YeTBEPTHIX 3a/IaHHI.

OTrmeTKka «3» CTaBUTCS, ECIIH:

> JOMyIIeHo 0oJiee 0 JHON OMMOKY UK OoJiee IBYX — TpeX HEJ0YETOB B BHIKJIAIKAX,
TecTax, HO o0yuarouuiics obsagaer 00s3aTeIbHBIMU YMEHUSMU 110 IPOBEPSIEMON  TEME,

> 0€e3 HeI04ETOB BBIMOJIHEHO HE MEHEe MOJIOBUHBI paOOTHI.

OTMeTKa «2)» CTaBUTCH, €CIIH:

> JOTMYIIEHbI CYIIECTBEHHbIE OIMMOKH, MOKa3aBIINE, YTO YyYalluiics He oOnamaer
00s13aTeTbHBIMU YMEHHSIMH 110 IaHHOHW TeMe B TIOJTHOM Mepe;

> IMPpaBHUJIbHO BBIITOJIHEHO MCHCC IMMOJIOBHHBI pa60TI>I.
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