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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o XuMuu Ha YpOBHE OCHOBHOTO 00IIer0 0Opa3oBaHUs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMBI OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBe (deneparTbHON
paboyeil mporpaMMbl BOCIIUTAHUSL U C YUETOM KOHUEMIMH MPEnojaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opraHu3aimsax Poccuiickoit denepanun.Pabodas nmporpamMmma mo
yueOHOMY TpeameTy «Xumus» st 8-9-X KIaccoB COCTaBJI€HAa Ha OCHOBENPOTPAMMBI K JIUHUHU
YMK «Xumus 8-9 kmacc» aBtop O.C. TI'abpuensn, U.I'. Octpoymon, C.A. Cmamko M.,
«IIpocsemenne», 2019

[IporpaMmma mo xumuu Ja€T MpeAcTaBiIeHHE O IeNsix, oOmel crpaterud oOyueHwus,
BOCIIUTAHUS U Pa3BUTHS OOYdYalOIIUMXCSl CpeACTBAMHM Y4eOHOro MpeaMeTa, yCTaHaBIUBAET
o0s3aTenpHOE NPEIMETHOE CoJepxaHue, MpeIyCMaTpUBaeT paclpeesieHHe ero mo kjiaccam u
CTPYKTYPHUpPOBAHHUE 10 pa3fiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OIPEENISIeT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEpPKaHUs, PEKOMEHAYeMYI0 TOCIeI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JTOTUKH y4eOHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOXKHOCTH MIpeIMeTa JUIs
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TAaK)Ke TpeOOBaHUH K pe3ynbTaTaM 0O0yYCHHUST XUMUHU
Ha YpOBHE IleJied W3y4YeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NESATETHHOCTH 00y4aroIIerocs 0 OCBOECHUIO YUeOHOTO COJEpIKaHMUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH JUIs (JOPMUPOBAHHS MUPOBO33pEHUS 00yUaIOIIErocs, ero
MpeJICTaBJICHUI 0 MaTepuaIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MPEJICTaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMHU BEIIECTB B PUPOJIE, O MYTAX
peuieHus Ta00aNbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHUSL YEIOBEYECTBA — CHIPHEBOA,
SHEPTETUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHUS.

N3ydenne xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH JJsi caMOopa3BUTUS U (QOpPMHUpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYyHKIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOMl  JEeSATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATeNIbCKUX YMEHMM, HEOOXOOMMBIX KaK B TIOBCEIHEBHOM JKU3HHM, TaK U B
npodeccuoHaIbHOM 1A TENbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIILJICHHS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs71a HA €JMHCTBO MPUPOBI U YETIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHO} ITpaMOTHOCTH O0y4aronInXcs;

CHOCOOCTBYeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO--HAy4YHbBIM
3HaHMUSM, K TPUPOJAE, K UEJOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE O0OpazoBaHUE
00yJaronuxcs.

JlanHbIe HampaBiieHUsT B OOYYCHHUM XUMHUU OOECIIEUMBAIOTCS CIEIM(PUKONU COICPIKAHHS
yueOHOTO TMpenMeTa, KOTOpBIA SBISETCS MENaroruyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKW XUMHH Ha ONPECIEHHOM dTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHHUE
00y4aroUIMMUCS CHCTEMbI MIepBOHAYATIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHuYeCKOM XHUMUH.

CrpykTypa cojaepikaHHs MPOrpaMMbl MO XUMHHU c(HOPMHpPOBaAHA Ha OCHOBE CHCTEMHOTO
noaxona kK e€ mizydenuto. CopepxaHue CKJIaIbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM



JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYecko peakuuu. OOe 3T CHUCTEMBI
CTPYKTYpHO OpPTaHM30BaHbl M0 MPUHIUIY MOCIEAOBATEIBLHOIO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4Y€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— IpeACTaBIEHUN 00 ANIEKTPOTUTUUECKON AUCCOIMAIIMY BEUIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU TOJYYCHHBIX U
OCMBICJICHHBIX (aKTOB, pPa3BUBAIOTCS IOCIEAOBATENbHO OT OJHOTO YPOBHS K JPYroMmy,
BBITIOJNIHASA (DYHKIMHM OOBSICHEHHS W TPOrHO3HPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJTYyYSHHS U3y4aeMbIX BEIIECTB.

OcBoeHMe MpOrpaMMbl MO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAy4HOM KapTHUHBI MHUpPAa B JIOTUKE €€ CHUCTEMHOW NPUPOJIbI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJaM MO03HaHus B Hayke. M3yuenue xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUYEOHBIX TMPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacce» u «dusnka. 7 kiacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT (POPMUPOBAHKE 3HAHUIM OCHOB XUMUYECKOW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITEIbHOCTH YeJOBeKa M KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEAKIIHii, B
dbopMHUpPOBAaHMM ¥ Pa3BUTUU T[O3HABATENbHBIX YMEHHH W HX MNPUMEHEHHMH B Y4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATENbCKOM AeATeIbHOCTH, OCBOCHUHU MPaBHII G€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy m3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XHOE 3HAUCHHE
MpUOOpENTH TaKue 1EeJH, KakK:

— (popmHpoBaHUE MHTEIJIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOW K caM000Opa3oBaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPHUHSATUIO DELIEHUH, CIOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamNpaBJICHHOCTh OOYYEHHS HAa CHCTEMAaTHYECKOE IMPHOOIIEeHNEe OOydJarommxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  JEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUf,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne YCIOBHH, CIIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOY4YaIOMUMHKCS OTIBITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI), IMEIOIINX YHUBEPCAIbHOE 3HAaYeHHE IS Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— ¢opmupoBanue oO1IeH GYHKITMOHATBLHOW U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHUH OOBSICHATH M OLICHHWBATDH SIBJICHUS OKPYXKAIOIIEro MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TMOJYYEHHBIE MpPU H3YYCHHUH XUMHH, TMPUMEHATh HMX MpU pElIeHUU MpolieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUHN, MOHUMAaHUS LIEHHOCTU
XMUMHYECKUX 3HAHUU N7 BHIPAOOTKU SKOJOTHMYECKU IIeJIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3JI0POBbA M OKPYXKAIOIIEH MPUPOIHOM
Cpelbl;



— pa3BHUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHsI OOIIEYETIOBEYSCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIs ¥ HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUeHHS.

OOmiee 4uCIO0 4acoB, OTBEACHHBIX JIJIS U3YYEHHs] XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefien0), B 9 kimacce — 68
4acoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYUEHUA

8 KVIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XMMHS B CHUCTEME HaykK. Tena u
BemiecTBa. PU3MYECKHE CBOMCTBA BelleCTB. ArperatHoe coctosiHue BemiecTB. [lonsTue o
MeTOJ[aX MO3HaHMUs B XUMHUH. YucThie BemecTBa 1 cMecH. CriocoObl pa3iesieHrst CMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJIeMEHThl. CHMBOJIBI XHMUYECKUX 3JEMEHTOB.
[Ipocthie U cioxHbBIE BElIecTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumudeckass ¢opmyna. BameHTHOCTh aTOMOB XUMHUYECKHX OJEMEHTOB. 3aKoH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIIpHas
Macca. MaccoBasi A0J1s1 XMMUYECKOTO IEMEHTa B COSMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMocCBsI3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIMHUIL BerlecTBa. Pacy€rsl mo opMynaM XUMHUYECKUX COCAMHEHUN.

Ou3NYeCKMe U XUMUYECKUE SBJICHUA. XUMHUYECKash peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUeckne ypaBHeHUs. Kiaccupukanus XUMHUYECKUX peaKIHii
(coenuHeHwMs, pa3IOKEHUS, 3aMeIeHUs, 0OOMEHa).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJOMH, mpaBuiiaMu pabOThl B Jaboparopuu U mpuéMaMu
oOpareHust ¢ J1abopaTopHBIM OO0OpPYIOBAHWEM, M3yUYE€HHUE W OMUCaHWE (DU3UUCCKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TJIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUUYECKUX (TOpPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHCAaHME TPU3HAKOB TMPOTEKaHMS XMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (11) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pactBopoM coiu Memu (1), m3ydenwme cmoco6oB
paszenieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHWE, BHINApUBAHUE, IUCTUILIALUA,
xpomatorpadus, TMpoBeIEHHWE OYUCTKA TMOBAaPEHHOM cONM, HaONIOJEHHE | OIHCaHue
pE3yJIbTAaTOB TMPOBEACHHUS OIbITa, WILIIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs MacChl, CO3JaHHE
MOJIEJIeH MOJIEKYIT (II1apOCTEeP KHEBBIX).

BaxxuHeiinmue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucimoposa B mpupojae, GU3ndeckue 1 XMMUUECKHEe CBOMCTBA (pEaKIIMH TOPECHHUS ).
Oxkcunpl. Ilpumenenue xucimopoma. CrnocoObl MOMy4YeHHUs KHCIOpoJa B JabopaTopuud U
npoMelnieHHocTu. KpyroBopot kucinopoaa B mpupoje. O30H — amioTpornHas MoauduKanus
KHCIIOpO/a.

TenmoBoit 3PQPexkT XUMUYECKOW peakiuu, TEPMOXUMHYECKHE YpPaBHEHHS, 5K30- U
SHAOTEPMHUUYECKUE peaKuuH. TOIMIMBO: Yroidb W MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxokneHue BoxopoAa B IMpHUPOJE,
¢buznyeckue 1 XuMU4YecKre CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI noydeHus. Kuciaorel u conu.

Momnsipabiii 00bE€M Ta30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBolcTBa BoAbl. Bojma kak pactBoputenb. PactBopel. HackieHubsie u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMOCTH BemiecTB B BojJe. MaccoBas JOJsi BellecTBa B
pactBope. XuMHUUYecKue cBOMCTBa Bonbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojie. 3arps3HEHHE MPUPOIHBIX BOJ. OXpaHa W OYMCTKA
MIPUPOIHBIX BOJ.



Knaccudukanus wHeopranuueckux coenuHeHuid. Oxcuapl. Kriaccudukamuss OKCHIOB:
coJyieoOpa3yrolre (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIE) U HecosieoOpazyromue. HoMmenknarypa
okcua0B. DU3NUEeCKre U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHre OKCHI0B.

OcnoBanus. Knaccudukanus ocHoBaHWN: MIEMOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. @u3nUecKe M XMMHUYECKUE CBOMCTBa OocHOBaHuU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucinor. Homenknarypa kucior. Ou3ndeckue U XUMHUUYECKHE
cBoiicTBa kucioT. P aktuBHoctu MmetauioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkinarypa cosieil. @uszndeckue U XuMu4eckre cBorcTBa cosei. [lomyuenue
COJIEH.

I'enernyeckas cBsI3b MEXKAY KaccaMy HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE ONpEJENIEHNE COJIepKaHus KUCIOpoia B BO3AyXe, MOJIyueHue, coOMpaHue,
pacrno3HaBaHHe M H3y4eHHE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aWMOACWCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE HX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BoJopoaa (TopeHue), B3aumojeiictBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 MoJb, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM [10JI€ll PacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJBl C MeTajulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHUsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (II) ¢ pactBopoM cepHO#l KHCIOTHI, KHCIOT C METajUIaMH,
peakuuii HeUTpalIu3alHu, TMOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, PelIeHUE SKCIIEPUMEHTANIbHBIX 3a1a4 1o TeMe «BaxHeiine
KJIaCChl HEOPTaHUUECKUX COSAMHEHUI».

Iepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xumuuyeckux sjaementon . W.
Mengeseesa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAcCU(UKALUKA XUMHUYECKUX »dJeMeHToB. [loHsTne o rpynmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIE U IIETOYHO3EMENbHbIE METAILIbI, TaJOreHbl, MHEPTHBIE T'a3bl).
DeMeHTBI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema XuMHYeckux i3nemeHtoB JI. .
MenneneeBa. KopotkomepuonaHass W UIMHHONIEpHOAHAs ¢opMbl [lepuoanyueckoid CHUCTEMBbI
xumuueckux sneMeHToB J[. M. MenaeneeBa. Ilepuonbl u rpynnbl. PHU3WYECKUNA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB TMEPHO0/Ia U TPYIIIBI dJIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX snep. MWM3otombl. OnektpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XMMUYECKUX 3J1eMeHTOB [leprnoandeckoit cHCTeMbl
. W. MengeneeBa. XapakTepuCTHKAa XUMHUUYECKOIO dJEMEHTa MO €ro IOJIOKEHUIO B
[Tepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJTNYECKUX CBOMCTB MO rpynaM U Mepuoiam.

3nauenue [lepmogmueckoro 3akona u [leproanyueckoil cuCTeMbl XUMHUYECKUX AJIIEMEHTOB
JUISL pa3BUTUS HAyKH U nipakTuku. 1. V1. MenaeneeB — yu€HbI U IpakIaHHH.



Xumuyeckast CBSI3b. KoganenTnas (monsipHas u HEMOJISIpHAas) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIeMEHTOB. MIoHHAas! CBS3b.

Crenenp  okuciieHHsi. OKHCIUTEIBbHO--BOCCTAHOBUTENbHbIE  peakuuu. IIporeccer
OKHCJICHUS U BOCCTaHOBJICHUs. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

M3y4YeHHe 00pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJCHCTBUE THIPOKCHIA
IMHKA C pacTBOpPaMU KUCJIOT U ILeJIoYel, MPOBEAEHHE OMBITOB, MWILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpeHHE, PeaKIui Pa3IoKEHUs, COSIUHECHNUS).

Mestcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€H MPU U3yYEHUU XMMUU B 8 KIJIACCE OCYILECTBISETCS
4yepe3 MHCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX TOHATUNA, TaK W MOHSITHIA,
SIBJIIOIIMXCSI CHCTEMHBIMHM JUTSI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO--HAY4YHbIE MOHATHUS: HAy4HbI (akT, rumoresa, TEOPHs, 3aKOH,
aHaJlM3,  CHHTE3,  KIacCHU(pHUKanus,  MEePUOAUYHOCTb,  HAOJIOAEHHE,  DKCIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®duzuka: Marepus, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIHI,
PaZMoOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUI 3apsl], BELIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, a3, (U3WYecKHe BETUYMHBI, €IUHHUIBI HU3MEPEHHUs, KOCMOC, IIAHETHI,
3BEé31161, CoJTHITE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[Tepuonuueckuii 3akoH. Ilepuomumueckass cucrema Xumuueckux osnemeHtoB J[. .
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHU CBOWCTB XHMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMeHTOB B [lepuoanueckoil cucreme U CTpPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAIMYECKOW PEHmIETKH W BHUJA XUMHUYECKOM
CBSI3HU.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COETUHEHHH, TeHeThyecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XMMHYECKUX peakuil M0 pa3Iu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, IO TEMJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHIO KaTajau3aropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonatue o ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHEe 00 0OpaTHMMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanuze. IloHsatne o XxXuMHUeckoM paBHOBecMU. DaKTOphl, BIHUAOIIME HA CKOPOCTh
XUMHYECKOHN peaklny U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKLIUU, JJICKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakiuu. CocTaBieHHE YpaBHEHHI OKHCIUTEIbHO--BOCCTaHOBUTEIbHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.



Teopus 3IEKTPOIUTAYECKON AUCCOIMALIMK. DJIEKTPOJUTHI U HEAIEKTPOIUThI. KaTHOHBI,
aHMOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C PA3IMYHBIMM BHJIAMU XHMUYECKOH CBS3H.
Crenens aucconuanuy. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakun monHOro oOMeHa. YCIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHHS peakiuidi. CBOMCTBAa KUCIOT, OCHOBAHUN MU COJIEM B CBETE
MpeCcTaBiIeHU 00 3JIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE peakIMd Ha HOHBL
[TonsiTe 0 rHAPOIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HATpHs),
UCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMHMUYECKOW peakIuu OT BO3JACHCTBHS pPa3IMYHBIX
(bakTOpoB, HcCIeIOBaHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEecca AUCCOLUAIMH
KHUCJIOT, IIejo4Yell U cojeil (BO3MOKHO HCIIOJIb30BaHME BHUICO MAaTepuasoB), IMPOBEICHUE
OTIBITOB, WITIOCTPUPYIOUIUX TMPU3HAKKA TMPOTEKaHUs peaKIii MOHHOTO oOMeHa (0Opa3oBaHUE
ocaJka, BblJeJIeHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuuu pas3lokXeHHs, COCAUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKHX BEIIECTB C IMOMOIIBIO KaueCTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTAIbHbBIX 3a/1a4.

HemeTauibl u MX coeJUHEHUS

OOmas xapakrepucTuka TajmoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenneHn okucieHus. CTpoeHne U (U3MUYECKUE CBOMCTBA IMPOCTHIX BEUIECTB — TaJIOI'€HOB.
XUMHYECKHE CBOWMCTBA Ha MpuUMeEpe XJjopa (B3aUMOACHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menoyamu).  XsopoBojopon. ConsHas — KUACIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YEHUE,
npuMeHeHue. JleficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HAa OpraHU3M 4YelloBeKa. BaxHeiine XJ1opubl
U UX HaX0XJCHHE B MIPUPO/IE.

OO6mast xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue M (pu3MvecKkue CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa M CePhl. AJUIOTPOTHBIC MOAU(PHUKAIIMKA KUCIOPOJa M CEephl. XMMHUECKHE CBOMCTBA
ceppl. CepoBojopon, cTpoeHue, (U3HYECKHE M XUMHUYecKHe cBoMcTBa. OKCHIBI CEphl Kak
MIPEJICTABUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XUMHYECKHE CBOMCTBA
(oOmme Kak mMpenCcTaBHTENsS Kiacca KHUCIOT W crhenupuiecKkue). XHUMHYECKHUE PEaKIHH,
JeXKalue B OCHOBE IPOMBIIIJICHHOTO CHoco0a MOoNydeHUs cepHoil KucinoTel. [IpumeHeHue
cepHoit KuciaoThl. CoJi CepHOM KUCIOTHI, KAUYeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COEAUHEHHM B Tpupojae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpeabl
COEIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPAILCHUS.

OO6mrast xapaktepuctuka dieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMHUYEeCKHe cBoicTBa. KpyroBopoT azota B mpupoe. AMMHAK, ero (GU3NIECKUe U XUMUUECKHE
CBOICTBa, NMoy4eHue u npumeHeHue. Coiu aMMOHHUS, UX (U3HUECKUE U XUMHUYECKHUEe CBOWCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHUe,
¢dbu3nMvecKkue W XHMHYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kiacca KHCIOT |
cnenuduueckue). lMcnoap3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPaJIbHBIX
ynoOpeHuii. XuMHU4YECKOe 3arpsi3sHEHUE OKPY)KAroIeH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3/AyXa, MOYBBI U BOJOEMOB). Docdop, auIOTPONHBIE MOIUMUKAIIIN
docdopa, puzmdyeckne u xumudeckue cpoiictBa. Oxcupa dochopa (V) u dochopnas xuciora,



¢bu3uvecKue W XHUMHUYECKHE CBOWMCTBA, mojiydeHue. Mcmomb3oBanue ¢ochaToB B KavyecTBE
MHHEPATbHBIX YI00pCHUH.

OO6mrast xapaktepuctuka smeMeHTOB I[VA-rpynmbl. OCoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTJepo]i, aJUIOTPOINHbIE MOAU(UKAIINY, pacTIpOCTpaHEHHE B
npupo/ie, pusnyeckue U XUMMUYECKrUe CBocTBa. AncopOiusa. KpyroBopoT yriepoaa B mpupo/ie.
Oxcuppl yrieposa, ux Gusnueckue U XMMHYECKUE CBOMCTBA, IEHCTBUE HA JKUBbIE OPTaHU3MBI,
MOJTyYCHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOIeMBbl, CBs3aHHbIE ¢ OKCHUIoM yriepona (IV),
TUIOTEe3a II00aTbHOTO MOTEIUICHUs KIIMMaTa, MapHUKOBBIM 3ddekr. YrompHas kuciaora u eé
coiiM, X (U3MYECKWe W XUMHYECKHE CBOMCTBA, MOJydeHHE M NpuMeHeHue. KadecTBeHHas
peakumss Ha  KapOoHaT-woHbl.  Mcmonb3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBaX KaK O COCTUHEHHSX Yriiepojna
(MeraH, °TaH, OSTWUJICH, alleTWIEH, STaHOJ, IJIMIEPUH, YyKCycHass Kuciota). IlpuponHsie
WCTOYHHUKHU YTJIEBOJOPOJIOB (Yrojb, MPUPOJHBIN Tra3, HedTh), MPOAYKTHl HX TNepepadOTKH
(6eH3uH), UX pOJb B OBITY M TPOMBINIIEHHOCTH. [IOHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJax — M HX POJU B KU3HU 4YelOoBeKa. MarepuaibHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHHN.

Kpemuwmii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, IOJYYCHHE W IIPUMEHEHUE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBienus o6 okxcume kpemuus (IV) u
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEAHEBHON KU3HHU.

Xumuueckuii sIkcnepumenm:

M3y4eHHe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHON KHUCIOTHI, TIPOBEACHUE
KayeCTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOMIOJCHHE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (GU3NYECKUe U XMMHUYECKHUE CBOICTBA TajlOr€HOB M MX COEAMHEHHH (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 0OpaslamMu XJOpHJIOB (TaJOreHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMH (BO3MOXXHO HCHOJIb30BaHHE
BHJICOMATEepHaJIOB), HaAONIOJICHWE Tpollecca OOyriaWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YYCHHE XUMHYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHHE KAaueCTBEHHOH peaklMHu Ha cynb(aT-HOH W HaONoJIeHHuEe Npu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (DU3UYECKUMH CBOMCTBaMH a30Ta, ¢ocdopa W MX COCTUHEHUU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U POCPOPHBIX YAOOpPEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEIECHUE
KayeCTBEHHBIX peakuuid Ha HOH aMMOHUS U QocdaT-uOH M H3yYEeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHIICHTPHUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BUJICOMATEPUANIOB), M3yYEHHE MOJIENed KpUCTaNIMYECKHX PEIIETOK aiamasa,
rpadguta, ¢yIIepeHa, O3HAKOMJIEHHE C IIPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM IpPOTHBOrasa, MojydeHue, coOupaHnue, pacrio3HaBaHUE
U U3yYEHHE CBOMCTB YTJIEKHCJIOTO rasza, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIJIUKAT-HOHBl W HW3Y4YE€HHE IMPHU3HAKOB MX MPOTEKAaHUs, O3HAKOMIICHHE C MPOIyKIIHeH
CHJIMKATHON MPOMBIIIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANbHBIX 3a1ad 1o Tteme «Baxnelniue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTtanjbl M UX COeIMHEHHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX DJIEMEHTOB — METa/VIOB Ha OCHOBaHUHM MX
noJjiocxxeHud B [lepuoandeckoii cucreMe xumudeckux snemeHToB . . MenpeneeBa u CTpoeHuUs



atomoB. CTpoeHHe MeTauIoB. MeTainueckas CBSI3b M METAUTMYECKas KPUCTATHYECKast
pemeérka. OJIEKTPOXUMUYECKUN pAl HanpsDKEHUM MeTaioB. DHU3MUYECKMEe W XUMHYECKHUE
cBoiicTBa MeTauioB. OOmue cnocoObl MoJydeHusT MeTauioB. [oHATHE O KOPPO3WU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CiuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M IIPOMBIIILICHHOCTH.

[Ilerounble MeTauIbl: T0JI0KEeHUE B [leproanueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHHE WX aTOMOB, HaXOXJEHHE B Npupoje. OPU3NYECKHEe U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THIPOKCUIBI HATpUsI U Kanus. [IpuMmeneHmne
IIEJIOYHBIX METAJIJIOB M UX COCIUHEHHUM.

[IlerouyHO3eMENBHBIE METAJIBI MarHUu W KalblMil: moJjioxkeHue B I[lepuoaumyeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHnneneeBa, CTpO€HUE WX aTOMOB, HaXOXXICHUE B
npupoae. Pusznueckne U XMMUYECKHE CBOMCTBA MarHusi U KaJiblusa. BaxkHeillue coearHeHus
KaJbIHs (OKCHI, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxkenue B Ilepumoandeckoi cucreme xumuueckux snemeHtoB JI. .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
ATIOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCH/IA U THUIPOKCHIA AITFOMUHUSL.

Kenezo: mnonoxenue B Ilepuomnueckoit cucrteme xumudeckux osaemeHtoB [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUEe B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, runpokcuapl U conu xene3a (II) m xemeza (III), mx cocra, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMJICHHE C O0Opa3llaMyd METaIOB M CIUIaBOB, WX (U3HMUYECKUMHU CBOWCTBAMH,
M3y4YeHUE PEe3yIbTAaTOB KOPPO3UH METAIOB (BO3MOXXKHO HKCIIOJB30BAaHUE BHICOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHUIA KAJbIUs U HATPHS ¢ BOAOW (BO3MOKHO HCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HMCCJICIOBAaHHE CBOWCTB KECTKOW BOJBI, MpoOIlecca TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJIB30BAaHWE  BHICOMATEPHAIIOB), TPU3HAKOB  IPOTECKaHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KajbIlus, aJlOMUHUS, ITUHKA, xene3a (II) u xenmesa
(I11), memu (I1), HabiroeHHe W OMMCAaHUE TPOIIECCOB OKPAIMBAHMS TIJIAMEHH MOHAMHU HATpPHS,
KaJiis ¥ KaJblus (BO3MOXKHO HCIIOJIB30BaHKME BUACOMATEPHUATIOB), UCCIIEA0BaHHE aM(OTEepHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHHS U THIPOKCHUIA IIMHKA, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHele MeTalibl M UX COCAUHCHHUSY.

XuMHUSA U OKpYKaKIIas cpena

BemectBa n marepuainbsl B TOBCEIHEBHOM KU3HU 4YelIOBEKa. be3omacHoe MCHoJIb30BaHUE
BEIIECTB M XUMHYECKUX peaknuii B ObITy. [lepBas momomis Mpu XUMHYECKHUX OXKOTaxX M
OTpPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKAOIIECH cpeabl (MpeaenbHas T0MyCcTHMas KOHIIEHTpaITUs
BemiecTs, naiee — [1JIK). Poias xumMum B pernieHnn 3K0JIOTHISCKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3ydeHue 00pasIoB MaTepHaIoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MAaTEPUAIBI).

Mesrcnpeomemmnie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSI3EH MPU U3YYCHUU XUMHM B 9 Kilacce OCYIIECTBIISETCA
Yepe3 HKCMOJIb30BAaHWE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK U TIOHSITHH,
SIBJISTIOLITAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITHUKIIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TIOHATHS: HAaydHbId (aKT, TUNOTE3a, 3aKOH, TEOpHS,
aHaJIu3, CHHTE3, Kiaccudukaus, MIePUOTUIHOCTD, HaOJII0JICHHE, AKCIIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHHUE, MOJICITb, SIBIICHHE, MAPHUKOBBIN A (EKT, TEXHOJIOTUSI, MaTEPHAIIHI.



®dwusmnka: Marepus, aToM, O3JCKTPOH, TPOTOH, HEWTPOH, WOH, HYKIHUJ, HW30TOIIbI,
pPallMOaKTUBHOCTh, MOJICKYJa, ODICKTPUYECKUN 3apsil, MNPOBOJHHUKH, TIOJIYIPOBOIHHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, T'as3,
pacTBOp, pacTBOPHUMOCTh, KpPUCTAJUIMYECKas pEMIETKA, CIUIaBbl, (U3MYECKHE BEIWYHHBI,
eIMHUIIBI I3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocuuTes, npixanuwe, O6uocdepa, d3KOoCHUCTEMA, MHHEpAIbHBIC YIOOpCHWSI,
MHUKPOAJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHEIC BEIIECTRA.

I'eorpadusa: armocdepa, ruapochepa, MuHEpalbl, TOPHBIE TOPOABI, TIOJIE3HBIC
HCKOTIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JlnuHOCTHBIE pe3yabTaThl OCBOCHMS MPOTpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs
JOCTUTAIOTCS B X0JIe 00yUYeHUsI XUMUU B €IMHCTBE YU€OHOW U BOCIIUTATEILHOMN JESITEIbHOCTU B
COOTBETCTBUU C  TPAJAWLUUOHHBIMU  POCCUHCKMMHM  COLMOKYJABTYPHBIMH M  JYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMH MOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMAIM3ALNN 00yJaIOIINXCS.

JlnuHOCTHBIE pE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYaIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpEHHE OMbITa JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOUIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUSA 3HAUEHUS XUMHYECKOW HAyKM B KH3HU COBPEMEHHOro OOIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIUel O MepedoBbIX AOCTHUKEHHUSIX M OTKPBITUAX
MHPOBOM M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUSIX 00 YCTpOMHCTBE
MHpa U 00IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEJICTaBJICHUS] O COLMAIbHBIX HOPMAax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKaTUBHON KOMITETEHTHOCTH B 001IECTBEHHO MOJIE3HOM,
yueOHO-HUCCIeI0BATEIbCKOM, TBOPYECKOM M JApPYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOM JESITENLHOCTH MPU BBIMOJTHEHUN Y4eOHBIX, TI03HABATEIbHBIX 33/1a4,
BBITIOJITHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAaHHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4yeOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IMOBEJIEHUE M TIOCTYIKH CBOMX TOBapHILEH C TO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM € YYETOM OCO3HAHUSI MTOCIEICTBUI MOCTYIKOB;

3)eHHOCTH HAYYHOT' 0 MO3HAHUS

MHPOBO33PEHUYECKUE  MPEICTABICHHUS O  BELIECTBE U  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU M COCTABIISAIOIINE OCHOBY IS
MOHUMAaHMUs  CYUIHOCTM HAyYHOW KapTHUHBI MHpa, MpeJICTaBieHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX UEJIOBEKa C MPUPOJHON Cpenoid, o posn
XMMHHU B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINpPaBJICHHbIE HA IOJIyu€HUE HOBBIX 3HAHUN IO XHUMHUH,
HeoOXonuMble 71 OOBACHEHHUs HaONIOaeMbIX IPOLECCOB U SIBICHUM, IMO3HABATEIbHOM,
MH(OPMALMOHHON U YUTATENLCKON KYJIbTYpbI, B TOM YHCII€ HABBIKOB CAMOCTOSITENIbHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypOl, JOCTYIHBIMU TEXHHUUYECKUMHU CpPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUI;

WHTEpPEC K OOYYCHHWIO M TO3HAHHIO, JII0O003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HCCIEA0BATEIBCKON NESATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B TajbHEHIIEM;

4)popmMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3J0pOBBIII 00pa3 >KM3HH, OCO3HAHHE MOCIEACTBHI U HENPHUSITHE BPEIHBIX
MpUBBIYEK (YMOTPEOJEHUS aJKOroJisA, HAPKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH COOIIOACHUS



npaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K MPAKTHYECKOMY M3Yy4eHUI0 Mpodeccuii U TpyAa pa3IndHOro poja, yBaKEHHUE K
TpyAy U pe3yibTaTaMm TPYAOBOH JESITENbHOCTH, B TOM 4YHCIE Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TpPAEKTOPUU
MPOJIOJDKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCHEITHON MPOQECCHOHATBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBLHON CPEIE;

6)3K0J10rH4eCKOr0 BOCIIMTAHMS

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE IIEHHOCTH 3J0POBOr0 U OGe30macHoro obpasa *KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (H3MUECKOMY M TICUXHYECKOMY 3/10POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBII 0€30TaCHOTO TTOBEACHUS TIPU pabOTE C BEIIECTBAMH,
a TaKKe B CUTYAIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble NMPU H3YYCHUU XUMUU, IS pPELICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIICHUS] YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHHUS TINI00ATFHOTO XapaKkTepa HKOJIOTMUECKUX MpoOIeM U MyTel UX pelieHus
MOCPECTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBAThCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIICISIOT 3HAuYMMBbIE ISl (popMHUpOBaHUs
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPbI€ UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPEIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTUHE MHpa, U yHUBEpCalbHble y4eOHBbIE NEHCTBUS (I103HABATEIbHbIE,
KOMMYHHMKATHBHbBIE, PEryISTUBHBIE), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHHPOBAHUIO M OCYHIECTBICHUIO YU€OHOU e TENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHSI HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHNUS TPU OCBOCHHUU 3HAHUMA:
pacKpblBaTh CMBICA XMMHMYECKHX TOHSATHH (BBIIENSATH UX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMHU MOHITHUSIMHU), UCOIH30BATh MOHATUS Ui 0OBICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kilaccu(uKauu
XMUMHYECKUX BEIIECTB U XUMHUUYECKUX PEAKIHH, yCTaHABIUBATh PUYMHHO-CIIEICTBEHHbIE CBS3U
MeXay 00BbEKTaMU W3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUECHHUS;

yYMEHHE MPUMEHSITh B IMpoliecce MO3HAHUS MOHATHS (IIpeIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJb3yeMble B XHMHH, MPEOOpa3OBBIBATh IIUPOKO
MpUMEHsIeMble B XUMHHM MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHIM 3HAaK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XMMHUYECKOW peakuuu — TpU pPEIIeHuH Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHX MOJENBHBIX TMPEJCTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3Yy4aeMBIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U
XUMHUYECKUX pPEaKLUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBS3H U
MIPOTUBOPEYUS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.



Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPAaBUILHOCTU
BBICKa3bIBAEMBIX CYXJICHUM;

MproOpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPraHU3alMi M TPOBEICHHUIO YYEHHMUYECKHUX
AKCIEPUMEHTOB, YMEHHE HA0MI01aTh 32 X0J0M IIPOIEcca, CAMOCTOATEIHHO MPOTHO3UPOBAThH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHE BBIOMPaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HH(POPMAIINIO PA3TMYHBIX BUJOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs JUTepaTypa
XMUMHYECKOTO COJEp)KaHUs, CIOpaBOYHbIE TMOcoOMs, pecypchl VHTepHeTa), KpUTHUYECKH
OILICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALINIO;

YMEHHE IPUMEHSATh Pa3IMYHbIe METO/IbI U 3alpOChl MIPH MOUCKE U 0TOOpe HH(MOPMaLUU U
COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS YYEOHBIX U MMO3HABATENIbHBIX 3a/1a4
OTNpeneEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BAaHUSA HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJIeHUE KYIbTYPO aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpPAaTh ONTHUMANbHYIO (OpPMY MpencTaBICHUS
nH(pOpMallMd ¥ WUTIOCTPUPOBATH peEIlaeMble 33/1a4l HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu hopmamu rpaduKu ¥ ©X KOMOUHAIIMSIMUY;

yYMEHHE HCIOJb30BaTh W aHAJTU3UPOBATH B MpoOlEcce y4eOHOW U HCCIeI0BaTENbCKOM
NesITeNbHOCTH UHPOPMALIUIO O BIUSHUHU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35HUCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIBI.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCH (B XoJe auamora W (Wau) ITUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIIATh MOJyYeHHBIE PE3YAbTaThl T0O3HABATEIBHON JESITETLHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3eHTAlUI0 PE3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (71ab0paTOPHOTO OMBITA, JAaO0OPATOPHOM pabOTHI MO HCCIECIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOI IMO3HABATEIbHON U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHUM BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
O0IMX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHK (00CYXKACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX ACHCTBUIM, ONpeaesieHue KPUTEPUEB M0 OIICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHbIe YHUBEPCAJbHbIE Y4eOHbIE HeCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMpPENeNsTh LeNu ACSITeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJHMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubosiee AG(GEKTUBHBIE CMOCOOBI  pemIeHWs Y4eOHBIX W TIO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIONKEHHBIH alITOPUTM JEHCTBUI MpHU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMH OO0 WH3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIHsIX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOM 1IeNnu,
YMEHHE UCII0Ib30BaTh U aHAIM3UPOBATH KOHTEKCTHI, peJiaraéMble B YCIOBUU 3a/ITaHUM.

HNPEJIMETHBIE PE3YJIBTATbBI



B cocraBe mpenMeTHBIX pE3yIbTATOB [0 OCBOCHHUIO O00S3aTENbHOTO COJAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONW paboyelt mTporpaMMoi, BBIJCISIOT: OCBOCHHBIC
O0OyJaroIMMHUCA Hay4HbIC 3HAHHWS, YMEHHUS M CIOCOOBI JCHCTBUH, crnenuduyeckue it
npeaMeTHo obnactu «XUMHUS», BHUIBI ACSITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpEeTAIHH, TPE0Opa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YI4E€OHBIX U HOBBIX CUTYaLIUSX.

K koHiy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, TMPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJS XUMHYECKOTO
JJIEeMEHTa B COCAMHEHHM, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl peaKkius, KjIaccuQuxaius
peaxkiuii: peakiuu COeAMHEHUS, peaKluu Pa3IOKEeHUs], PEaKIMK 3aMEIIeHHs], peaKLuu
oOMeHa, K30- U SHJIOTEPMHUYECCKUE PEAKIINH, TETUIOBOM (D PeKT peakmuu, apo aToma,
AIIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTanb, paguyc aTomMa, XMMHYECKas CBS3b,
MOJISIpHAsl ¥ HETOJIIpHAs KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHLEHTPALKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATUN M NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

UCIO0JIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUIsl COCTaBJIeHHS (OpMYyJ BEIIECTB H
YpaBHEHUN XUMHYECKUX PEAKIIN;

OTIPEeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSIX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
omnpefeNnéHHOMY KJacCy COeAMHEHWH 1o QopmynaM, BHJ XHMHUYECKOW CBS3U
(KoBaJIeHTHAs! ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cmbicha llepuoandeckoro 3axkona [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHHE TMEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosnoxkeHus B Ilepuoanueckoil cucreme, 3aKOHOB COXPAaHEHMsSI MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHA ABOTaIpo;
ONMHCHIBaTh M XapakTepu3zoBaTh Tabnuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh IMOHATHS «TJIaBHas moArpynna (A-rpynma)» u
«mmobounass moxarpymnma (b-rpynma)», manple W OOJBIIME TEPHOJBI, COOTHOCHUTH
o0o3Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHYECKUX
snementoB JI. 1. MeHzeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHMUYECKUX DJJIEMEHTOB (CocTaB M 3apsa sjapa, oOllee YuciIO DIIEKTPOHOB U
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUECKHUE AJIEMEHThI, HEOPraHMUYECKHUE BEIEeCTBA, XUMUYECKUE
peakiuu (IO YHCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
ahdexry);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XWUMHYECKHE CBOWCTBA BEIIECTB PAa3IUYHBIX
KJIacCOB, MOATBEp)KJas  ONHCAHME MpPUMEpPaMH  MOJIEKYSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kaye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;



BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEeHTa Mo (GopMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

MPUMEHSITh OCHOBHBIE OTIEPAllMU MBICIUTENLHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMATH3allNI0, KIAaCCH(UKAIIMIO, BBISBICHUE MPUINHHO-
-CJIEZICTBEHHBIX CBSI3eH — JJIS M3YYEHHUS CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIHii,
€CTECTBEHHO-HAY4YHblE  METOJbl  TO3HaHWs  —  HaOJIoAeHHe,  HU3MEpEHHUe,
MOJENTUPOBAHNE, SKCTIEPUMEHT (peaIbHbII U MBICIICHHBIH);

clieloBaTh IMpaBWIaM TIOJb30BaHUS XMMHUYECKOM TMOCYIOoM U  1a00paTOpHBIM
o0opynoBaHHEM, a TaKXke IMpaBWiiaM OOpaIleHHUs] C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMICCTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y MIPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENOUed U
KHCJIOT C TIOMOIIBI0O MHAUKATOPOB (JIakmyc, peHospTaaenH, METHIOPaHK U APYrUe).

K xoHiy oOyueHust B 9 kjacce mpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSATUN: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATEILHOCTD, CTENEHb OKUCICHUS, XMMHUYECKas peaklus, XUMUYecKas
CBS3b, TEIUIOBOHM A(D(PEKT peakmuu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, DJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl UCCOLMAIUS, pEeakluu HOHHOro OOMeHa,
KaTajau3aTop, XMMHUYECKOE paBHOBecHE, oOOpaThMble W HeOoOpaTUMble peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKIUH,  OKUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(pOTEpHOCTh, XHMHUECKas CBS3b
(KoBaJieHTHasi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUEcKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAeiabHO J0MyCcTUMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

UCIO0JIb30BaTh XMMHMYECKYI0 CHMBOJIUKY ISl COCTaBlieHUS (OpMysd BEIIEeCTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

OTpENeNATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, IMPHHAJIEKHOCTh BEIIECTB K OMNpeAcIEHHOMY
KJIacCy COEAMHEHUU Mo ¢opmysiaMm, BUI XUMUYECKOHN CBS3U (KOBaJEeHTHas, MOHHAs,
METaJJIN4YecKasi) B HEOPraHWYECKUX COEJMHEHUSX, 3apsA]l HOHAa IO XUMHYECKOMH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbicha Ilepuoguyeckoro 3akona J[. . MenaeneeBa u J€eMOHCTPUPOBATH
€ro MOHUMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabiuyHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3nyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynna)» u «mobounas noxarpynmna (b-rpymma)», Mambie ¥ OOJBIIME TIEPHOIBI,
COOTHOCHUTh 0003HA4YEHHS, KOTOpblE HMEIOTCA B MEPUOAMYECKON Tabmuie, ¢
YHUCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U
3apsj sapa, o0liee YUCo 3JIEKTPOHOB U paclpe/iesieHue UX MO AIIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJJIEMEHTOB U HUX



COEIMHEHUI B IpeJesax MaJlbIX NEPUOJOB M TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUECKHUE AJIEMEHThI, HEOPraHMYECKHUE BEIEeCTBA, XUMUYECKUE
peakiuu (10 YHUCIYy W COCTaBY y4YacCTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTEIICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOmMME M CHEU(PUICCKHE XUMHUUYECKHE CBONCTBA
MIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MPUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEaKIIHil;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUUECKON AUCCOUALIMKU KUCIIOT, IIEJI0YEH U COJIeH,
MOJIHbIE U COKPALIEHHBIE YpaBHEHUS peaklUii MOHHOrO 0OMEHa, ypaBHEHHs peakiui,
MOATBEP)KIAIONIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BeUIECTBaMU
Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATHX PEeaKIMii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMSI, BO3MOXHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO 1 MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEeHTa Mo (GopMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOM TMOCyAod ©  Jab0opaTopHBIM
o0opynoBaHHEM, a TakXKe MpaBuiia OOpalleHUs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU O BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJTYyYEHHUIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKINH, TOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3iMYHbIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XIJIOpPUA-, Opomua-, MOAWA-, KapOoHat-, docdar-,
CHJIMKAT-, cyab(paT-, TUIPOKCHI-UOHBI, KAaTHOHbl aMMOHHS M HOHBI HM3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTEILHON AEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IeHne, CHUCTEeMAaTU3allhi0, BBIABIEHUE MPUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHMS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHWSA — HaONIOJIeHHWe, W3MEpPEeHHe, MOJICIUPOBAHHE,
AKCIIEPUMEHT (PeaTbHBIA U MBICTICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ae/ioB U DJIeKTPOHHbBIe (LM(POBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoakunie Hpaxkruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Paznen 1.IlepBoHayajibHble XUMHYECKHE TOHSITHUS
Xumusi — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JESATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeroBeKa
12 BemtecTBa 1 XuMHu4ecKkue 15 | bubmuoreka [JOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Paznen 2.BaxuHeiimme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bubmmoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kucnorax 2 | bubmmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonstue 06 5 | | bu6mmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 | bubmuorexa [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznen 3.Ilepuoaunyeckuii 3akon u Ilepuoanueckas cucrema xumudeckux 3jieMmenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKIUU




[Tepuonnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue aToMa
3.2 ﬁfﬁff:ﬁf}fm 8 Bubmoreta LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 Bubmnorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NpPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1.BemecTBo M XUMHYeCKHE peaKIMU
11 IToBTOpEHue u yrioyOnenne 3HaHUM 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/iibl U UX COCJUHEHHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa [TOK
' PYIIIBL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL. ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmorexa [TOK
' . PYIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no pazgeny 25




Pazgen 3.MeTajjibl 1 UX COeTMHEHUA

. bubmmoreka [JOK
3.1 Obmme cRolcTBa METaMIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Bakueime MeTaUIbl U UX COETUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Hroro no pazgeny 20
Pasznen 4.Xumus u okpyzkaoumas cpeaa
4.1 B I B )KU3HHU YeJIOBEKA 3 bubmorexa [IOK
' CHiecTBa i Matepuaih . https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmiorexa LOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

8 KUIACC
DJIEeKTPOHHbIE
Hara nudposbie
N KosmmmuecTBo yacos U3y4YeHUus o0pa3oBaTe/bHbIE
o
. T ecypchl
w/n eMa ypoka pecyp
K I
Beero OHTPOJIbHBIE PaKTHYeCKHe
padoThbI padoThbI
1 IIpenmer xumuu. Ponb xumuu B | 02.09.-06.09. bu6mmoreka [JOK
JKU3HU 4eoBeKka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsiTHe 0 MeTOaX MO3HAHUS B bubmuoreka [JOK
2.09.-06.09.
2 XUMUHU ! 02.09.-06.09 https://m.edsoo.ru/ff0d227¢
[IpaxTnueckas padora Ne 1
3 «HpaB"I/IJIa paboThI B TabopaTopuu 1 09.09.-13.09. bu6mmoreka [JOK
U IpUEMBI 00OpaIleHNs ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)
4 UucTeie BelecTBa U CMECH. ) 1 09.09.-13.00. bubmmoreka [JOK
CriocoOsI pasieneHus cMecei https://m.edsoo.ru/ff0d26ca
I1 6ota Neo 2
. ;)aKTI/I‘-IeCKaSI pa Oj‘a 1 6062009 BuGmorexa 1JOK
«Paznenenue CMeceHv (Ha mpumepe .09.-20.09. hitps://m.edsoo.ru/fOd28c8
OUYHCTKH NTOBAPEHHOM COJIM)»
bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 16.09.-20.09. hitps://m.edsoo.ru/f0d2a6e
X . 3HaK
! ( UMHUYECKHE 3J1eMeHKTI,1 HaKu 1 092700 Bu6morexa [IOK
CHMBOJIbI) XHMHHCCKHX o https://m.edsoo.ru/ff0d2be8
AIIEMEHTOB




bubmuoreka [JOK

8 IIpocThie U ca0XKHBIE BELIECTBA 23.09.-27.09. hitps//m. edsoo.ru/ f0d2a6e
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 30.09.-04.10. hitps://m. edsoo.ru/fOd2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BeIecTB. XuMuueckas (Gopmyia. 30.09.-04.10. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTtHocuTeNnbHAst aTOMHas Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs 14.10-18.10 bubmorexa HOK
YIp ' ' https://m.edsoo.ru/ff0d323¢
Mmacca
12 MaccoBast 107151 XUMHYECKOTO 14.10-18.10 bubmmoreka [JOK
3JIEMEHTA B COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo Bemiecta. MoJib. 21.10-25.10 bubmmoreka [JOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckue U XUuMHUECKIE 21.10-25.10 bubmmoreka [JOK
SIBJICHUSI. XMMHYECKast pEAKLIHS https://m.edsoo.ru/ff0d37fa
L5 [Tpusnaku u YCJIOBI/IS{ MIPOTEKAHUS 78.10-01.11 bu6mmoreka [JOK
XUMHUYECKUX PEAKIUHN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUs MacChl 78.10-01.11 bubmmoreka [JOK
BENIECTB. XMMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust kKoaudecTBa, MacChl
17 BEIIECTBA MO YPABHECHUSIM 05.11-08.11 bubmorexa [TOK
HI P . ' ' https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIU
Knaccudukanus xuMuaecknx
18 €akK I/Igl) (co;I WHEHUS 05.11-08.11 bubmorexa [TOK
peaxt A ’ ' ' https://m.edsoo.ru/ff0d3f34
pa3oXKeHus1, 3aMeIIeHUs], 00MeHa)
19 M. B. JloMOHOCOB — y4€HBIii- 11.11-15.11 bubmmoreka [JOK




sHImKIIoneaucT. O000ImeHnEe 1
cUCTeEMaTH3alusg 3HaHUN

https://m.edsoo.ru/ff0d40c4

KontponsHast padota Nel mo reme

bubmuoreka [JOK

20 «BemecTBa 1 XUMHUYECKHE 11.11-15.11 hitps-//m. edsoo.ru/ 04290
peaKIum
Bos — cMmech ra3oB. CocTaB
21 BO3 nya Kucnoponx — sneMeHT u 25.11-29.11 bubmorexa HOK
AYXa. poat ’ ’ https://m.edsoo.ru/ff0d448¢
npocToe BemecTBo. O30H
du3nuecKrue U XUMHUUECKHE
” CBOMCTBA KUCJIOPO/Ia (peakiuuu 251129 11 bubmmoreka [JOK
okucienus, ropeane). [lousrue 06 https://m.edsoo.ru/ff0d4614
OKCHaX
CrocoObl Mony4YeHHs KHCIOpoJa B
23 J1a00paTOpUH Zlqn OMI)IHIJIGHILOI[CTI/I 02.12-06.12 bubmorexa [IOK
patop P ' ' ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
TennoBoit 3¢ ekt XumMrIecKoit
ea , TIo eo
24 Ee zli)l;lill//lerI[/I‘-I};if:(I)M aBHEHUM 02.12-06.12 bubmorexa HOK
P P ’ ' ' https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUIECCKIX
peaKIumsx
To o (HedTB, yro €TaH).
25 3arH Zieéieﬁi yraﬂtrilohsoéb?) 09.12-13.12 | Dpuomuorexa IIOK
P Ayxa, T https://m.edsoo.ru/ff0d4c4a
€ro TPeIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 no
%6 teme «[lonmydyenue u cobupanue 09.12.-13.12 bubmmoreka [JOK
KHUCIIOPOJIa, U3YYEHUE ETO https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
b K
27 Bonopon — anemeHT u nmpocToe 16.12.-20.12 nbmorexa I10

https://m.edsoo.ru/ff0d4dd0




BemecTBo. HaxoxaeHnue B mpupoie

duznueckrue U XUMUYECKUE

. bubmmoreka [JOK
28 cBoiicTBa Bojopoaa. [Ipumenenne 16.12.-20.12 hitps://m. edsoo.ru/f0d4dd0
BOJIOpOJIa
bubmuorexa [JOK
29 [ToHsiTHE O KHCIOTAX U CONAX 23.12.-27.12 hitps-//m.edsoo.r/ 05042
30 Crioco0sI MmoTydeHust BOAOPOia B 23.12.-27.12 bubmmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4 o
. paKTI/II_IIeCKaSI pabora ) it 1901 1001 BuGmiorexa [IOK
TeMe «LI0TyHACHHIE 1 CODUP aHvHe R https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, M3yICHHUE €T0 CBOWCTB)»
1 MonsipHblii 00bEM Ta30B. 3aKOH 13.01-17.01 bu6mmoreka [JOK
ABorajipo https://m.edsoo.ru/ff0d542e
B 0BéMa, KOJIMIeCTBA
. BIYUCIICHHS 00bEMA, KOJTMIECTB oLl BuGmiorexa LOK
BEII[ECTBA ra3a 1o ero H3BeCTH0.1'v1y . . hitps://m. edsoo.ru/fR0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Beruncnenus 006EMOB ra3oB 1o
34 ypaBHeHmo"peaKuHH Ha OCHOlje 20.01-24.01 bubmmoreka [JOK
3aKOHA 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 q)I/I?:I/IquKI/Ie U XUMUYECKHUE 20.01-24.01 bubmmoreka [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 27.01-31.01 bubmuoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBopuTEIb.
37 Hacebimiennbie 1 HEHACHITIIEHHBIE 27.01-31.01 bubmmoreka [JOK

pactBopbl. MaccoBas 105
BEII[ECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40




[IpakTnueckas padorta Ne 5 no
teme «lIpurotoBnenue pacTBOpoB

bubmuorexa [JOK

38 03.02-07.02
C ONpeACIIEHHON MAacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponsHas padora Ne2 o teme 03.02-07.02 bubmmoreka [JOK
«Kucnopon. Bogopona. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccuuKams, 10.02.-14.02 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHne u XUMHUUECKHUE

41 CBOfI};IlTBa KHUCJIOTHBIX, OCHOBHBIX H 10.02.-14.02 bubmorexa [IOK

’ T https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHJIOB

4 OCHOBaHUS: COCTaB, 75.02.-28.02 bubmuoreka [JOK
KJIacCU(UKaIMs, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue u xuMnyeckue bu6mmoreka [JOK

25.02.-28.02

3 CBOMCTBA OCHOBaHMUIA 30 8.0 https://m.edsoo.ru/ff0d67ca

44 KucnoTsl: cocraB, knaccudukaus, 03.03.-07.03 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u xuMnyeckue bu6mmoreka [JOK

45 CBOMCTBA KUCJIOT 03.03.-07.03 https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMSHKIATYypa,

46 CHOCO(61)II) chl)n )eHI/ISI XI/IMI/I‘-IZIC)KI/IG 10.03.-14.03 bubmorexa [IOK

. i ’ T https://m.edsoo.ru/00ad9474

CBOMCTBA
IIpakTnueckas padora Ne 6.

47 Pemrenne skcnepuMeHTaNbHBIX 10.03.-14.03 bubmmoreka [JOK
3a7a4 o Teme «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7¢
HEOPraHWYECKUX COEAUHEHUIN

43 ['eneTndeckast CBSI3b MEXY 17.03.-21.03 bubmmoreka [JOK

KJIacCaMHM HCOPTraHNUYCCKUX

https://m.edsoo.ru/00ad9as50




COEIMHEHUI

O06001IeHHUE U CUCTEMATU3ALUS

bubmuorexa [JOK

4 17.03.-21.
? 3HAaHUU 7.03 03 https://m.edsoo.ru/00ad9cb2
KonTponsHas padora Ne3 o teme Eubs 10K
noIMoTeKa
" 24.03-28.
50 OCHOBHBIC K1aCCH! o 03-28.03 https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COSAMHEHUN
[TepBbie MONBITKY KIacCU(UKAIIUN
51 xmpmqecm/lx 3JIEMEHTOB 1(?[01{;121/16 24.03-28.03 bubmmorexa OK
' ' ' https://m.edsoo.ru/00ad9ffa
O TPYIIAX CXOHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
57 [Tepuoanueckas cucrema 31.03.-04.04 bubmmoreka [JOK
XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/00ada52¢
MenneneeBa
bubmuoreka [JOK
IT 1.03.-04.04
>3 CPHOABL, TPYIITRL, TOATPYITHAT 31.03.-04.0 https://m.edsoo.ru/00ada52¢
54 Crpoenune atomoB. CocTas 14.04.-18.04 bubmmoreka [JOK
aTOMHBIX sifiep. M30Tomnbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
55 aTOMOB BHGMGHTOB 14.04.-18.04 bubmmoreka [JOK
[Tepuonnueckoii cucremsl 1. U. https://m.edsoo.ru/00ada6be
MenneneeBa
XapakTepucTuka XUMHUIECKOTO
56 3JIeMEHTA TI0 erf) MOJIOXKEHHUIO B 21.04.-25.04 bubmmoreka [JOK
[Tepuonnueckoii cucreme /. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3akoHa BuG OK
57 JUISL Pa3BUTHS HAYKU U MTPAKTUKH. 21.04.-25.04 nomoreka [

. . MenneneeB — y4€HBIN,

https://m.edsoo.ru/00ada96e




neaaror U rpaxkiaHuH

53 DNEeKTPOOTPUIIATENEHOCTH ATOMOB 1 73.04.-30.04 bubmmoreka [JOK
XUMHWUECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HNonnag xumMudeckas CBA3b 1 28.04.-30.04 hitps-//m.edsoo.ru/00adac34
KoBanentnas nonsipuas bubmmoreka [JOK
60 XUMUYECKasl CBS3h ! 05.05-08.05 https://m.edsoo.ru/00adaab8
KoBanenTHas HenonsipHas bu6mmoreka [JOK
61 XUMUYECKas CBI3b ! 05.05-08.05 https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crereun OKUCIEHUS 1 12.05.-16.05 hitps://m.edsoo.rw/00adac28
63 OKucCIUTENbHO- 1 12.05.-16.05 bubmuorexa [JOK
BOCCTAHOBUTEIILHBIE PEAKLIUU https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 19.05.-23.05 hitps-//m. edsoo.ru/00adb076
KonTpoabHas padora Ned 1o treme
65 «chge}J:;: aﬂTgMa ;HMH;CKTMM 1 19.05.-23.05 | Puomorexa OK
P ' R https://m.edsoo.ru/00adb486
CBA3bY»
P 7 .
66 €3€pBHBIN YPOK O606FI€HH€ u 1 26.05-30.05 bubmmoreka [JOK
cUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00adb33c¢
P 7 .
67 €3EpPBHBIN YPOK O606i11€HH€ u | 26.05-30.05 bubmmoreka [JOK
cUCTeMaTHu3alus 3HaHUN https://m.edsoo.ru/00ad9cb2
P 7 .
68 €3E€pBHBIN YPOK O606iueHne u 1 02.06.-06.06 bubmmoreka [JOK
cUCTeMaTHu3alus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




9 KUIIACC

DJIEeKTPOHHbIE
Hara nudposbie
KosmnyecTBo yacoB U3yYeHUs o0pa3oBaTe/ibHbIE
Nen/m | Tema ypoka pecypcsl
K I
Beero OHTPOJILHbIE PaKTHUYeCKue
padoThI padoThI
Ilepnoanueckuit 3aK0H.

1 Ilepuoauueckas cucrema | 02.09.-06.09. bubmmoreka [JOK
XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUUYECKHUX DJIEMEHTOB 1 02.09.-06.09 bubmorexa [TOK

. oo https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukarus 1 HOMEHKIaTypa 1 09.09.-13.09. bubmmoreka [JOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl xuMudeckoii CBSI?I/I Y THUIIBI 1 09.09.-13.00. bubmuorexa [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel mo reme

5 «HOBTf)peHI/Ie U yriyOneHue 1 1 16.09.-20.09.
3HaHUM OCHOBHBIX pa3/IesioB Kypca
8 kmacca»

Knaccudukanus xuMuaecknx

6 eak I/Igl) o HastqHLIM 1 16.09.-20.09 bubmorexa [TOK
peartt P T https:/m.edsoo.ru/00adbeb0
MpU3HAKaM

7 [TonsaTHE O CKOPOCTU XUMUYECKON 1 23.09.-27.09. | bubmmoreka [JOK




pCaKknuu. IToHsATHE O TOMOT'CHHBIX
N ICTCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a

TloHATHE O XUMUYECKOM
paBHOBecHU. PAKTOPBI, BIUSIOLINE

3aga4»

. bubmmoreka [JOK
8 Ha CKOPOCTh XUMHUYECKOU peakinu 23.09.-27.09. hitps-//m.edsoo.ru/00adc28c
1 TIOJIOKEHNE XUMHYECKOTO
paBHOBeECHs
9 OKucIUTeNbHO- 30.09.-04.10. bubmuoreka [JOK
BOCCTAaHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 3AEKTPOIUTUUECKOMN
10 I/IC(I:)O na HHpCI/IHBHLIe u cia0dbie 30.09.-04.10 bubmorexa HOK
s HHati 07T | https://m.edsoo.ru/00aded68
AIEKTPOJIUTHI
bubmuorexa [JOK
i 14.10-18.1
1 Horbre ypaBHeHs peakiiit 0-18.10 https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUH B ciseTe 14.10-18.10 bubmmoreka [JOK
MIPEJICTaBICHHA 00 https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU TUCCOIAIIUN
XUMUUYECKHE CBOMCTBA COJICH B
13 CBeTE MpeACTaBICHUHN 00 21.10-25.10 bubmorexa HOK
pea " ' ' https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU TUCCOIAIIUN
bubmuorexa [JOK
i 21.10-25.1
14 Homstie o ruzponse coneit 0-25.10 https://m.edsoo.ru/00add9d4
O06o00mIeHe U cUCTeMaTH3aIUs bu6mmoreka [JOK
1 28.10-01.11
> 3HAaHUU https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
b K
16 «Pemienne 3KCrIepuMeHTaIbHbIX 28.10-01.11 nommorexa 1O

https://m.edsoo.ru/00addbfa




KonTtponsHas padota Ne2 o reme

17 «INEKTPOTUTHYECKAS 05.11-08.11 bubmmoreka [JOK
aucconmanus. XuMUIECKUe ' ' https://m.edsoo.ru/00addecO
peaKIuu B pacTBOpax»

OO1mas XxapakTepucTuKa

18 orero pXT - Tlic cBoficTBA 05.11.08.11 | Prommorexa LIOK
FAIOTCHOB. ANMHIHACCKHE ) ) https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xaoposogopoa. CoJistHast KUCIIOTA,

19 ngﬁqecfnf cf:oﬁCTBa I1.11-15.11 | Dbuomorexa LIOK

’ ' ' https://m.edsoo.ru/00adel04
MOJTy4eHUEe, IPUMEHEHUE
[Ipaktuueckas padota Ne 2 no
20 TeII)VIe «TIon eIfI/Ie comsHoii 11.11-15.11 | Dbubmorexa LIOK
I L ' ' https://m.edsoo.ru/00ade348
KHUCIIOTBI, HU3yUCHHE €€ CBOHCTBY
Berurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHX eazp Wi, eclii OJIUH 25.11-29.11 bubmorexa HOK
peartiH, A ' ' https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30bITKE

” OO1mas XxapakTepucTuKa 5.11-29.11 bubmmoreka [JOK
anemMeHTOB VIA-Trpymnmbl https://m.edsoo.ru/00ade64a
ANOTpONHBIE MOJU(PHUKAINN

7 CEpBI. Haxouncz[eHHe cepsl U eé 02.12-06.12 bubmmoreka [JOK
COEIMHEHUN B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBONUCTBA CEPBI
CepoBoI0poJI, CTPOCHHE,

24 qminqecﬂlcprl)ei XI/II;[I/I‘-IGCKI/IG 02.12-06.12 bubmorexa [TOK

. ' ' https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHast KUCIIOTAa,
25 buznYecKre U XUMUYECKUE 09.12.-13.12 bubmorexa [TOK

CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/00adea28




XUMHUYECKUE PEAKLIUH, JICKAIIKE B
OCHOBE ITPOMBILIIEHHOTO CIIOCO0a
ITOJTY4EHUS] CEPHOU KUCIIOTHI.

bubmuorexa [JOK

2 09.12.-13.12

6 XHUMHUYECKOE 3arpsi3HECHHE https://m.edsoo.ru/00adec8a
OKpYKaroIlen Cpeibl
COCIIMHEHUSIMU CEePhI

7 Brruncnenue maccoBoit goau 16.12.-20.12 bubmmoreka [JOK
BBIXO/J1a TPOAYKTA pEeaKIun https://m.edsoo.ru/00adec8a
OOmast xapakTepuCTUKA
3JIEMEHTOB VA- . Azor,

28 J:lcll\T/[ ZI; BaHeH;E}l;HIITT BL 0 eT 16.12.-20,12 |~ Duomoreia LIOK
Pactipoctp PHpOE, ST https://m.edsoo.ru/00adeea6
¢bu3nvecKkue 1 XUMHIECKUE
CBOICTBa
AmMHaK, ero puzndeckue u

29 XUMHUYECKUE CBOMCTBA, MOJyYCHUE 23.12.-27.12 bubmmorexa OK

> HOYH R https://m.edsoo.ru/00adf004
Y IPAMEHEHUE
[Ipaktuueckas padota Ne 3 no
30 TGII)\/IG «ITom elfne aMMHaKa 23.12.-27.12 bubmmorexa OK
o . ’ R https://m.edsoo.ru/00adf180
W3YYCHHE €ro CBOUCTBY

31 A3OTHas KHCIIOTA, fé (busnueckue 09.01.-10.01. bubmmoreka [JOK
A XUMHAYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQ4eCTBE

0 MUHEPAITbHBIX YI0O0peHUiA. 13.01-17.01 bu6mmoreka [JOK
XUMHUECKOE 3arps3HCHUE https://m.edsoo.ru/00adf518
OKpYKaroIlen Cpeibl
COCIMHEHUSIMU a30Ta

13 dochop. Oxcun dhochopa (V) u 13.01-17.01 bubmmoreka [JOK

docdopHas kucinora, PU3NIECKIE

https://m.edsoo.ru/00adf68a




1 XUMHYECKHE CBOMCTBA,
MOJTy4eHUE

Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuorexa [JOK

4 20.01-24.01
3 ynoOpeHuit. 3arps3HeHHe 0.0 0 https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenpl hocdaramu
VYraepon, pacipocTpaHeHHUE B
35 npn 2 : E)Hsnlf)lecxie u 20.01-24.01 | Duomorexa [IOK
PHPOAE, . ' ' https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOUCTBA
Oxcuppl yriaepoaa, ux Gpuudeckue
Y XMMHYECKHE CBOMCTBA. BuG 10K
noImoTeKa
27.01-31.01
36 DKOJIOTHYECKHUE TTPOOIEMBI, 7.01-31.0 hitps://m. edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM YTJIepoia
V)
. bubmmoreka [JOK
27.01-31.01
37 VYroJibHAsI KUCIOTA U €€ COJIH 7.01-31.0 https://m. edsoo.ru/00ac006e
IIpaxTnueckas padota Ne 4 o
18 teme "[lonydeHue yriekuciaoro 03.02-07.02 bubmmoreka [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHauanbHBIE TIOHATHS 00 Eubs 10K
noIMoTeKa
.02-07.02
39 OpraHUYECKUX BEIIECTBAX KaK O 03.02-07.0 https://m. edsoo.ru/00ac054e
COCIMHEHUSX YIIIepo/ia
bubmuoreka [JOK
4 K i 10.02.-14.02
0 PEMITHI 1 €10 COCAMHEHHA 0.0 0 https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5.
A1 Pemrenne skcnepuMeHTaNbHBIX 10.02.-14.02 bubmmoreka [JOK

3a71a4 110 TeMe «BaxHeiimue
HEMETAIILI U UX COEIUHEHUI

https://m.edsoo.ru/00ae0bf2




KontponsHas padota Ne3 mo teme

bubmuorexa [JOK
i .02.-28.02
42 «Baxxnennme HeMeTaJLIBI U UX 25.0 8.0 hitps-//m.edsoo.ru/00ac0e 18
COEIUHEHUSY
OOm1ast xapakTepuCTHUKA
XUMHUYECKUX DJIEMEHTOB —
13 MeTaiuioB. Metaindeckas CBs3b 75.02.-28.02 bubmuoreka [JOK
U METaJlIM4uecKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl PELICTKA.
dusnueckue cBOCTBa METAJIJIOB
X 7 €TaJlJIOB.
" 3I/IMI/meCKI/Ie CBOI/ICTjBa METAJIOB 03.03.-07.03 BuGmiorexa [IOK
HeKTpoxmimquKHH pAA T https://m.eds00.ru/00ael 156
HaIpsHKEHU METaJIOB
OOm1re cnocoObl MoTydeHus
erayuioB. Cirasnl. BeraucineHus
45 METAILIOB. LIABEL Bb 03.03.-07.03 bubmuorexa [JOK
1o ypaBuHeHHHM NUMITHECIIX T https://m.edso0.ru/00ael 156
peaKIuii, eclii OJIMH U3 PEarceHTOB
COJIEPKUT IPUMECH
bubmuoreka [JOK
46 [TonsiTHE O KOPPO3UH METAIIOB 10.03.-14.03 hitps://m.edsoo.rw/00acl 278
bubmuorexa [JOK
10.03.-14.
47 [Henounpie MeTaLeI 0.03 03 https://m.edsoo.ru/00ael4b2
43 Okcubl ¥ THAPOKCUJIBI HATPUSI U 17.03.-21.03 bubmuorexa [JOK
KaJaus https://m.edsoo.ru/00ael4b2
49 HlenoqliloseMenLI{He METaJUIbI — 17.03.-21.03 bubmmoreka [JOK
KaJIbIIUU U MarHun https://m.edsoo.ru/00ael 58
bubmuoreka [JOK
i 24.03-28.
50 Baxueime coeTUHEHUS KaJIbIU 03-28.03 hitps-//m.edsoo.ru/00ac] 5e8
5] O0001enne ¥ cuCTEMAaTH3AIHAS 24.03-28.03

3HAHUHI




JKEcTKOCTh BOABI M CIIOCOOEI €6

bubmuoreka [JOK

52 31.03.-04.04
YCTpaHEHHUS https://m.edsoo.ru/00ael1 886
IIpakTnueckas padota Ne 6 o Bu6 LIOK
noIMoTeKa
"}I{" l. D 4. 4
53 T?Me eCTKO?,TB BOABL H METOAR 31.03.-04.0 https://m.edsoo.ru/00aclae8
e€ ycTpaHeHus
bubmuorexa [JOK
4 i 14.04.-18.04
> Amomuiit 04.-18.0 https://m.edsoo.ru/00aelc64
55 AmboTepHbIE CBOHCTBA OKCHJIA U 14.04.-18.04 bu6mmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00ael c64
bubmuorexa [JOK
XK 21.04.-25.04
36 ees0 04.-25.0 https://m.edsoo.ru/00ael1d86
57 Oxcupl, THAPOKCHUIIBI U COJIN 21.04.-25.04 bu6mmoreka [IOK
xenesza (II) u xxenesa (I11) https://m.edsoo.ru/00ae35¢6
53 OGOGI{IGHI/IG Y CHCTeMaTH3aIus 28.04.30.04
3HaHUH
IIpakTnueckas padora Ne 7.
59 Pemrenne 3KcnepnMeHTimbHHx 78.04.-30.04 bubmmoreka [JOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHECHUSI
Brruucnenus mo ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUM, €CIIA OJINH
60 U3 pEareHToB JaH B U30BITKE WK 05.05-08.05 bu6mmoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael 750
MacCOBOM JI0JIM BBIXO/JI1a TTPOIyKTa
peakiuu
61 OGOGI{IGHI/IG U CHCTeMaTH3aIus 05.05-08.05
3HaHUU
62 KonTtponsHas padota Ne4 o reme 12.05.-16.05




«BaxxHen1me MeTaluIbl U UX

COCTMHEHUS
63 BemectBa u NiaTepHam,I B 1 12.05.-16.05 bubmmoreka [JOK
MOBCEHEBHOU KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3{50
64 XI/IMI/I‘-IGCKOGVBanfBHeHI/IC | 19.05.-23.05 bubmmoreka [JOK
OKPYXAIOILIEN CpeIbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn 1 19.05.-23.05 bubmmoreka [JOK
AKOJIOTHYECKHUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O606i11€HPI€ u 1 26.05-30.05 bubmmoreka [JOK
CHCTE€MATHU3AIMS 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O606i11€HPI€ u 1 26.05-30.05 bubmmoreka [JOK
CHCTE€MATHU3AIMS 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHEI ypOK. OGOGiIIGHI/Ie " | 02.06.-06.06 bubmmoreka [JOK
CHCTE€MATHU3AIMS 3HAHUN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




PaccmoTpeno Ha 3acenanuu LHIMO

[Tporokom IIIMO Ne 5 ot 11.06.2024 r

CoranacoBaHo
3amecTuTens AUpekTopa no Y BP

VYcrunosa C.JILL

21.08.2024 r
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