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MNOACHUTEJIbBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUHM MPENoaaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OO0med cTparteruu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOTrpaMMbl 110 XUMUH, ONPeAeseT KOIMUeCTBEHHbIE
Y KQueCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD H3yUEHUS
XUMHUH ¢ YIETOM MEKIIPSIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO IpoIiecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOLINXCS, ONIPEIEIISIET BO3MOXKHOCTH IPEAMETA JJIS peaTi3aliu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3yinbTaTaM OOydeHUs XUMHUU Ha
YPOBHE IIeJIel M3y4YeHHs MPEeIMeTa U OCHOBHBIX BHAOB y4eOHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMUH CIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4aroIerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pelieHus TI00ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHUS UEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH sl CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEH 00YyJarolInXcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM TArloM B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJE, K YEIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHUss B OOYYEHHHM XUMHUHU OOECIIEUMBAIOTCS CHEU(UKONH COAep KaHUS
y4eOHOTO MpeIMeTa, KOTOPBIH SBISIETCS TIearOTHIeCKH aIallTHPOBAHHBIM OTPayKEHHEM 0a30BOM
HAyK{ XHMUH Ha OTIPENICIIEHHOM JTarle e€ pa3BUTH.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMUHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKOW XMMHUH.

CrpykTypa conepkaHHs MPOrpaMMBI 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CojepkaHHe CKIAJBIBACTCS U3 CHUCTEMBI MOHATHH O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYeCKoW peakiuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUSI KaK OCHOBBI BCET'O0 €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MTOJYYCHUS U3y4aeMbIX BEIECTB.

OcBocHHE MPOrpaMMBI M0 XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
MPOUCXOAUT C IPUBJICUCHUEM 3HAHHUI U3 paHee U3yUYCHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromun
Mup», «bronorus. 5—7 knaccel» U «du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPAaBHII OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

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

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

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHne YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KITIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o6mel PyHKIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrcIie YMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIB3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4arOMINXCs TYMAHUCTUYECKUX OTHOIICHHM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00Y4EHHUI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTTHTAHUIO
HAa OCHOBE YCBOGHHS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME HayK. Tena u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
no3HaHus B XuMHuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3feneHus CMEeCeu.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BeniectBa. Mosib. MosnsspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIA
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMUUeckre ypaBHeHus. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3yYEHHE U ONMHUCaHUE (U3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MTPOBOJIOKH, B3aUMOJICHICTBHE MeJIa C KUCIIOTOH ) SIBIICHUH, HAOII0JICHHE 1
OTKCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CepHON KHUCIIOTHI C XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM cou meau (1), uzydenne cnocoOoB paseneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/EHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IIapoCTepKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONydyeHHUs KUCIOpoJa B Jlabopatopuu u
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCWIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemenT u mpoctoe BeriecTBo. Haxoxaenue Bogopoaa B npupojie, hpuzndeckue
U XUMHUYECKHE CBOIMCTBA, MPUMEHEHHUE, CIIOcOObI moyyeHus. Kuciors! u comm.

Mousipabiii 00EM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUEe NpUPOIHBbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3nNUeCKre U XUMHUYECKHE CBOMCTBAa OKCUAOB. [lonyueHnne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @u3zndeckue U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M OIHUCAHWE HX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOCHHOCTEH pAcCTBOPEHUS BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOPa3I[0OB HEOPTAaHMUECKUX BEIIECTB PA3IHUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJHOTO METajula IpyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipoueccsl OKucieHus
Y BOCCTaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpeHre, peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes UCIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, HW30TOIMbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABI XUMHUYECKON CBs3M. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonarue o xumMuueckoMm paBHOBecUr. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUECKOU
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIE€HUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOT0 OajaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISAMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIEIOBaHUE EKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpoLEcca AUCCOLMALUN
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
miesoyamu).  XuopoBopopod. ConsiHash KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJY4EHHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3M4ecKue CBOWCTBA IPOCTHIX BEIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyinb(ar-uoH. Haxoxnenue cepbl u e
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B IMpuUpoae, (U3NYECKUe H
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuysi Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUIMU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3MYecKue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomp3oBanue ¢ochaToB B KayecTBE
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoga B mpupoje.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEJAMHEHMSX YIiepoJja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKHpaX, Oenkax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 0OpasllaMu XJIOpUAOB (TaJOre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4YEeHUE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOMU
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHMUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIIOJIb30BAaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOTIa3a, MoIydeHne, CoOupaHue, paclo3HaBaHUE U U3y4EeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIJIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenne MeramioB. Mertamndeckas CBSI3b M METAUIMYECKAs] KPUCTAIIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnyeckue U XMMHYECKUE CBOMCTBA MarHus M Kajiblus. BakHeHlIne COEIMHEHMs KaabLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHUE B Ipupoae. Pusznyeckne U XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemesa (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
Ppe3yabTaTOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJa KajbllUsi W HATPUs C BOJOM (BO3MOXXHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMHUHUA, IUHKA, xene3a (1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CUCTEMHBIMU JIJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



®usnka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITHYECKAasl peIIETKa, CIUIaBbl, (PU3NUYECKIe BETMUYUHBL, €TUHUIIBI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOpPHbIE TMOPOJbI, IOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIITOJIHEHUH XMMUYECKHUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAaHHMS CYIIHOCTH HAYIHOUW KapTUHBI MUPA, IPECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBEeKa ¢ MPUPOJHON CpeaoH, O POJIM XUMHUHU B MO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEBHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsI aJKOroJsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;



5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro poJia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHUS TPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHMU U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOM J1eATeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacKpbIBaTh CMBICII XMMHUYECKUX MOHSATHH (BBIJIEIATH UX XapaKTePHbIE MPU3HAKHU, YCTAaHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBBIBATh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALINIO PA3TMYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOBI M 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce YYEOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora M (WIM) JTUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlMI0 PEe3yNbTaTOB BBIMOJIHEHHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCJIEIOBATENLCKOM NIeATEIbHOCTH MPU PEIICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh EeNH ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOosee 3¢ heKTUBHBIE CITOCOOBI PENICHHS YIeOHBIX U MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OILICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM 1LIeJH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JeHCTBUI, crenuduueckue mis

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluu COEIMHEHNUs, peaKLUu pa3IokKeHUs, PEaKIMKU 3aMELICHMs], PEaKIIUU
oOMeHa, ’K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAsl CBS3b, MOHHAS CBSI3b, UOH, KaTUOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBJI€HHS (OpMYyNT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucremMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe TEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
9KCIIEPUMEHT (PEaJbHBIi U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0oM U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOXOpPOJAa W KHUCIOpPOJA), MPHUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPaHX U APYTHeE).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUEcKas pelmeérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYH) CHMBOJUKY JJSi COCTaBJIeHHS (OpMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMysaMm, BHUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepmoandeckoro 3akona JI. . MenzaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TabnuuHyo dopmy llepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHUTbH 0003HAYEHUSsI, KOTOPbIE UMEIOTCS B IEPHUOJMUECKON TaOIUIE, C YUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01re 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DJIEMEHTOB M WX COCAWHEHUN B
npejeniax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNU KUCIIOT, LeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKluil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBUja OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHbII COCTaB PA3JIMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN M MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
n/m TeM NMPOrpamMMbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoTshI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [{OK
[PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bozayx. Kucnopon. [lonsitue 5 bu6nmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 8 1 bubmnoreka IIOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPTaHMYECKUX COCTUHEHHMA https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pazpnea 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
[loBTOpEeHue u yrayOnenue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
| |
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
vy | S | . Do
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
e | mem— ] , B ox
' ) PYTIIEL poA https://m.eds00.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01ue CBOMCTBA METAILIIO 4 bubamorexa IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemntecTBa 1 MmaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Kosn4yecTBo yacos Jara JIeKTPOHHBbIE HU(POBHIE
- Tema ypoka Konrpoubusie IIpakruyeckue oOpa3oBaTe/ibHbIE
n/n Bcero H3yYEeHHUs
padoThI padoThI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bu6nmorexa LIOK
JKU3HU YeoBeKa. Tena u BemecTna 04.09.2023  https://m.edsoo.ru/ff0d210c
9 Ilonsarue o MeTonax IO3HAHHS B 1 bubnunoreka LIOK
XUMHH 06.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 1 Bu6moteka [JOK
U IpuEMBI 00paICHUS C 11.09.2023  https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM
4 YucThle BElIECTBA U CMECH. 1 bu6nmorexa LIOK
CriocoObI pa3jieneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabora Ne 2
5 «1£)a3zleneicne CI\IZeS;)ﬁ (IJ{\; puMepe 1 1 Bubmmorexa IOK
. 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJTBI 1 bubmmorexa LIOK
20.09.2023  https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKUE DJIEMEHTBI. 3HAKU
7 (CMMBOJIBI) XUMHUYECKUX 1 Bubmmorexa IOK
25.09.2023  https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 [IpocTbie 1 clOXKHBIE BELIECTBA 1 bubmorexa HOK
27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmmorexa LIOK
02.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmoreka [IOK

10 BajeHTHOCTh aTOMOB XMMHUYECKUX 04.10.2023  https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHoOcHTENbHAS aTOMHAs Macca.
11 OTtHocHTENbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
09.10.2023  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10151 XUMHYECKOTO bubnunoreka LIOK
JJIEMEHTA B COEINHEHUH 11.10.2023 = https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nmoreka LIOK
MounsipHast macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABICHHS. XUMHYECKast PEaKIIHs 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBus IPOTEKaHUS Bbu6moreka [JOK
XHUMHYECKUX PeaKiui 23.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl bubnmnorexa [JOK
BEIIECTB. XUMUYECKUE YPABHECHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BoIunciaeHus KOJIUYECTBA, MaCChI
17 BEIIECTBA 110 ypaBHeHI/IHN; bubmmorexa [OK
N 08.11.2023 = https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccudukanmss XMMHYECKHX
18 peaKumgI) (coeHm/IHeHI/Is{ bubmorexa LIOK
’ 13.11.2023 = https://m.edsoo.ru/ff0d3f34
pa3lIoKEHUs, 3aMEIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — YU€HHIM-
19 SHIMKJIONEINUCT. O6og:1eHHe 5 bubmorexa HOK
15.11.2023 @ https://m.edsoo.ru/ff0d40c4

cUCTeMaTHu3anus 3HaHUHU



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontponsnas padora Nel mo reme

bubnunorexa LIOK

20| «BemecTsa B XHMITIECKHC 20.11.2023  https://m.eds00.ru/f0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u Bubmmorexa IOK
22.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
duznueckre 1 XUMUYECKHE
29 CBOICTBa KHCIIOPO/a (peaKkUU Bbu6motreka [JOK
okwucienus, roperue). [loustue 06 27.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCIopoa B
23 nabopaTopuu prOMbIIHJIerH(i)TI/I. bubmroreia LIOK
29.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
€aKIIUH, TIOHSATHUE O
24 EepML(I)XI/I,MI/I‘{eCKOM ypaBHEHUHN bubmmorexa LOK
’ 04.12.2023  https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TomnuBo (He(Th, Yroiab U METaH).
25 3anH3HeI—EHeq];O3ijyl;(a CHocoOBI ) bubamorexa [IOK
’ 06.12.2023  https://m.edsoo.ru/ff0d4c4a
€ro NpeJoTBpaIICHUS
[Ipaktruueckas pabora Ne 3 mo
26 teme «llonmydenue u cobupanue bubnuoreka [IOK
KHUCTIOPO/Ia, U3yUYEHUE €T0 11.12.2023 = https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
97 Bonopon — anemeHT u mpocToe bu6muoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie 13.12.2023  https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenue bubmorexa HOK
18.12.2023  https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
20.12.2023  https://m.edsoo.ru/ff0d50d2
30 CniocoOsI 1oTydeHust BOAOPO/Ia B bub6nmmoreka [IOK
naaboparopuu 25.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o
31 Tell)\/le «Honyqelfne U coOupaHue bubmnorexa LIOK
. 27.12.2023  https://m.edsoo.ru/ff0d4f42
BOJIOPOIa, U3YUEHHE €r0 CBOICTBY
32 MonsipHslii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorapo 10.01.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0bEMa, KoJIM4ecTBa
33 BEIIIECTBA ra3a 1o er(; U3BECTHOMY bubmmorexa LIOK
B 15.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIIEHHI 17.01.2024 @ https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyeckrue U XUuMHUYECKUE bubnmorexa LIOK
CBOICTBA BOJIBI 22.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuotexa [JOK
UHIUKATOpax 24.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorexa [IOK
pactBopbl. MaccoBast 10715t 29.01.2024  https://m.edsoo.ru/ff0d5b40

BEILIECTBA B PACTBOPE



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d5b40

[IpaxTuueckas padora Ne 5 o
teme «[IpHUroToBieHNE PacTBOPOB

bub6nmoreka [IOK

38 ¢ onpeaeaEéHHON MacCOBOM JT0Jei 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» 05.02.2024  https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bub6nmmoreka [IOK
HOMCHKJIATypa 07.02.2024  https://m.edsoo.ru/ff0d664e
41 i?);};i:lnlfnlzn);iﬁz;ecjchBme u bubmrorexa LIOK
’ 12.02.2024  https://m.edsoo.ru/ff0d664e
aM(}OTepHBIX OKCHJIOB
4 OCHOBaHUS: COCTaB, bubnunoreka LIOK
KIaccu(UKaIns, HOMEHKIATypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [lonyuenue u xumMnyeckue Bbu6moreka [JOK
CBOWCTBA OCHOBaHHIA 19.02.2024  https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccuduxarus, bu6nmorexa LIOK
HOMEHKJIaTypa 21.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOWCTBA KUCIIOT 26.02.2024 = https://m.edsoo.ru/ff0dfee2
u HUE): HOMEHKJIAT
5 | cnmotomonpumn e biGmotexa LIOK
. ’ 28.02.2024  https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3a1a4 1o teMe «OCHOBHBIE KJIaCChI 04.03.2024 = https://m.edsoo.ru/00ad9b7c

HEOPTaHUYCCKUX COGHHHCHHﬁ)}
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I'enernueckas CBA3b MEXKIY

bubnunorexa LIOK

48 {IaCCAMI Teoprameciix 06.03.2024 https://m.eds00.ru/00ad9as0
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [IOK
3HAHUI 11.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponbsHas padora Ne3 mmo Teme
50 "OCHEBHBIC KnI;ccm bubamorexa LOK
o 13.03.2024  https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
ITepBbIe MOMBITKN KJIaCCU(DHUKALIMI
51 XI/II\I?II/I‘IGCKI/IX 3JICMEHTOB. ?}OHHI;I/IC bubmmorexa LIOK
18.03.2024  https://m.edsoo.ru/00ad9ffa
0 rpymnmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepnoguueckas cucrema bu6nmorexa LIOK
XUMHYECKHX diteMenToB JI. 1. 20.03.2024  https://m.edsoo.ru/00ada52¢c
Menneneera
53 [Tepuoael, TPYIITBL, TOATPYIIITHI bubmmorexa LTOK
’ ’ 01.04.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnorexa [JOK
aTOMHBIX sijiep. M30Tombl 03.04.2024  https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 0007I04YeK
55 aTOMOB 3JIEMEHTOB bubmuoreka [{OK
[Mepuoauueckoii cuctemsl 1. . 08.04.2024  https://m.edsoo.ru/00ada6bc
Menneneera
XapakTepucTuka XMMHIECKOTO
56 AJIEMEHTA I10 €r0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoauueckoii cucreme /1. U. 10.04.2024 = https://m.edsoo.ru/00ada824

Menneneesa
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3nauenue [lepuonnyeckoro 3aKkoHa
JUI Pa3BUTHS HAYKU U ITPAKTUKH.

bub6nmoreka [IOK

S . U. MennesneeB — y4EHbIH, 15.04.2024 = https://m.edsoo.ru/00ada96e
MeJaror ¥ rpaxk 1aHuH
58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB Bu6mmoteka [JOK
XUMHYECKHX DJIIEMEHTOB 17.04.2024 = https://m.edsoo.ru/00adaab8
59 HMoHnHas xuMu4ecKkast CBsI3b bubnrorexa LIOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipHas bubnnorexa [JOK
XHUMHYECKas! CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas Bbu6moreka [JOK
XUMHYECKast CBS3b 29.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS bubmroreia LIOK
06.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO- bu6nmorexa LIOK
BOCCTaHOBHUTEIIbHBIC PEAKIIUU 08.05.2024 = https://m.edsoo.ru/00adb076
64 OKHCIUTEIIH ¥ BOCCTAHOBUTEIIN bubamorexa LOK
13.05.2024  https://m.edsoo.ru/00adb076
KonTponbsHas padora Ne4 o Teme
65 «CTpopeHHe aT(I:Ma. XuMuaeckas bubmmorexa LOK
15.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBublit ypok. O6001IeHNE U bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUH 20.05.2024 = https://m.edsoo.ru/00adb33c
67 PesepBHslil ypok. O6006111eH1E 1 bubmuoreka [JOK
cucTeMaTH3aIs 3HAHUI 22.05.2024  https://m.eds00.ru/00ad9ch2
68 PesepBublit ypok. O0o0mIeHNE U bubnuoreka [IOK
cucTeMaTH3aIus 3HaHUI 27.05.2024  https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O

8
[IPOTPAMME °



9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTuuyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YyYeHUS
padoThI padoTshI pecypcel
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bub6nmmoreka [IOK
XuUMHAYeckux 3aementos 1. U. 06.09.2023  https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH
2 EBOIZCTB xiMquCKHX 3JICMEHTOB 1 bubmmorexa LIOK
. 07.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nmorexa LIOK
HEOPraHUYECKUX BEIIECTB 13.09.2023 = https://m.edsoo.ru/00adb7e2

4 Buinl XUMHY€ECKOU CBSA3U U THIIEI 1 bubmmoteka IIOK
KPHCTAJUTMIECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no

5 teme «lloBTOpeHue u 1 1
yriyOsieHne 3HAaHUH OCHOBHBIX 20.09.2023
paszienoB Kypca 8 Kiaccay
Knaccudukanms XuMuaeckux

6 peaxung) o :aBJ'II/I‘{HBIM 1 Bubmmorexa LIOK

21.09.2023  https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITonsTHE O CKOpOCTH

F XxuMuyeckon peakuuu. I[onstue 1 bubnuoreka [IOK

O TOMOT€HHBIX M T€TEPOTeHHBIX 27.09.2023  https://m.edsoo.ru/00adbe9a

peaKknugax



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TlonsaTue o XMMHUYECKOM
paBHOBecun. DakTopswl,
BJIMSIIOIIKME HA CKOPOCTh

bub6nmoreka [IOK

8 XUMHAYECKON peaKiuu U 28.09.2023  https://m.edsoo.ru/00adc28c
MOJI0KECHUE XUMHYECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bub6nmoreka [IOK
BOCCTAHOBHTEJIbHBIE PEAKIIMU 04.10.2023  https://m.edsoo.ru/00adcade
Teopust 3IEKTPOJIUTHUECKON
10 nncfounauun.pCHanHe u bubmorexa LIOK
05.10.2023  https://m.edsoo.ru/00adcd68
ci1adbIe AIEKTPOITUTHI
11 HoHnHbIe ypaBHEHHsI peakui Bubmmorexa IOK
11.10.2023 = https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
OCHOBaHMI B CBETE
12 MIpe/iCTaBIeHHH 00 bubmorexa HOK
. 12.10.2023  https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
JIACCOINAITAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETe MpecTaBleHut 00 bubnnorexa [JOK
ANEKTPOTUTUIECKON 18.10.2023  https://m.edsoo.ru/00add8b2
JIACCONAITAN
14 [TonsiTHe 0 TUIpONIU3E Coeit bubmorexa HOK
19.10.2023 = https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH 25.10.2023  https://m.edsoo.ru/00addd12
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[TpakTuyeckast padora Ne 1.

bubnunorexa LIOK

16 «Peluierie SKCMIEpHMEHTATEHEIX 26.10.2023  https://m.edsoo.ru/00addbfa
3a/1a49»
KonrtponsHas padora Ne2 o
17 TeMe «DJIEKTPOJIUTHYECKAs! Bu6mmoteka [JOK
auccoruanus. XMMHYECKHE 08.11.2023  https://m.edsoo.ru/00addecO
peaKIyu B pacTBOpax»
OO01mmas XxapakTepuCcTHKa
18 raJII(I)IreHOBI.) XI/IMFI)/ILICCKI/IG bubmiorexa LIOK
. 09.11.2023  https://m.edsoo.ru/00addfe?
CBOICTBa Ha IIPUMEPE XJI0pa
XnopoBoaopoa. ComsiHas
19 KI/ICJfOTa ilmll)vnfqixne CBOMCTBA bubmmorexa LIOK
’ ’ 15.11.2023 = https://m.edsoo.ru/00ade104
MOJTy4eHUE, PUMEHEHHE
[IpakTrueckas padora Ne 2 o
20 TCII)VIC «HonyqupI/Ie COJISTHOM bubmoreia LIOK
. . 16.11.2023  https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBOMCTBY
BrruucieHus mo ypaBHEHHSIM
21 XUMHYECKUX peazlrl)ﬂﬁ €CJIU OJINH bubnuorexa LIOK
’ 22.11.2023  https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE
29 OO6mras XxapakTeprucTruKa bubmuoreka [IOK
aseMeHTOB VIA-Tpymisl 23.11.2023  https://m.edsoo.ru/00ade64a
AnnoTtponHbie MoaAUpUKAITIH
23 cepel. HaxoxieHue cepsl U €€ bubmmorexa [JOK
COEIMHEHUH B IPHUPO/IC. 29.11.2023  https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoaopoi, CTpOE€HHE
24 (pnznqef:[miei, XI/II;/II/I‘ICCI(,I/IG Bubmmorexa IOK
30.11.2023  https://m.edsoo.ru/00ade802

CBOMCTBA
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Oxcunpl cepbl. CepHas KMCIIOTA,

bubnunorexa LIOK

25 (bmfl HCCIHE 1 XHMITHCCIHe 06.12.2023  https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMHUYECKUE PEaAKIIHH, JICKAIIHIEC
B OCHOBE ITPOMBIIIIJICHHOT'O
26 crioco0a MmoyydeHust CEpHOH bubmmoreka [JOK
KHMCIIOTBI. XMMHUYECKOE 07.12.2023  https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaAIoLIei
Cpelibl COCIMHCHHUSIMU CEPhI
97 Brrunciaenne MmaccoBoil 10U bubnunoreka LIOK
BBIXOJIa IPOJIyKTa PEaKIIUU 13.12.2023  https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTruKa
aneMeHToB VA-rpynnsl. A3oT,
28 pacmipocTpaHeHHUE B PUPOC brbmmorexa LIOK
’ 14.12.2023  https://m.edsoo.ru/00adeeat
(du3HYecCKre U XUMUICCKHE
CBOMCTBa
AMMHuak, ero puznueckue u
29 XAMUYECKHE CBOMCTBA bubamorexa LOK
’ 20.12.2023  https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHHE
[IpakTuueckas padora Ne 3 o
30 Tellj\/[e «HonyqupI/Ie aMMHaKa Bubmmorexa IOK
. ’ 21.12.2023 | https://m.edsoo.ru/00adf180
M3y4YEeHHUE €ro CBOMCTBY
31 A3oTHas kucnora, e€ pusudeckue bubnunorexa LIOK
U XUMHYECKHE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U
39 COJIEll aMMOHHS B KQUECTBE bubnuotexa [JOK
MHUHEPAJIBbHBIX YI00pEHHIA. 28.12.2023  https://m.edsoo.ru/00adf518

XHUMHUYECKOE 3arpsA3HCHUC
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OKpY>Karollen cpeibl
COETMHEHUSIMH a30Ta

dochop. Oxcun dpocdopa (V) u
dbocdopHas Kuciora,

bubnunoreka LIOK

33 bu3rUecKre 1 XUMUYECKHE 10.01.2024  https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIbHBIX Bbu6motreka [JOK
ynoOpeHuil. 3arpsi3HeHue 11.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdhaTamu
Yrnepon, pacnpocTpaHeHue B
35 anpI())L[i[ Em;ecxie u bubmroreia LIOK
’ . 17.01.2024  https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux
U3UYECKUE U XUMUYECKHE
36 (choﬁCTBa. DKOJIOTHYECKHUE bubmmorexa LOK
18.01.2024  https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuzom yriepona (1V)
37 VYronbHast KUCHOTA U €€ CONu bubmmorexa LOK
24.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTnueckas padorta Ne 4 o
38 teme "lloydeHune yriekuciaoro bubmuoreka [JOK
ra3a. KauectBeHHas peakius Ha 25.01.2024 | https://m.edsoo.ru/00ae027e
kapOoHat-uon"
[TepBoHaYaIbHBIE TOHATHS 00
39 oprpaHquCKHx BEIIECTBaX KakK O bubmorexa LIOK
31.01.2024  https://m.edsoo.ru/00ae054e

COEIMHEHUSIX yriepojaa
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bubnunorexa LIOK

40 Kpenit 1 ero coe e 01.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5.
41 Pemenne skciepuMeHTAIBHBIX Bu6mumoteka [JOK
3a1a4 1o TeMe «BaxHeimume 07.02.2024  https://m.edsoo0.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHCHHS»
KonTponbras padora Ne3 1o
42 TeMeTiBancHeﬁpmHe HEMETAJUIBI U buomiorexa LIOK
08.02.2024  https://m.edsoo.ru/00ae0el8
WX COSTUHCHUS
OO6m1as XxapakTeprucTruKa
XUMHYECKHUX DJIEMEHTOB —
43 MeTaJUI0B. MeTannudyeckas CBI3b bubmuoreka [IOK
U METaJTHYeCKas 14.02.2024 = https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
du3nyecKkre CBOMCTBA METAJIJIOB
XHUMHUYECKHE CBOMCTBA
44 METAJIJIOB. DJIEKTPOXUMUYECKUI Bubmmorexa HOK
. 15.02.2024 = https://m.edsoo.ru/00ae1156
PAI HANIPSKEHUN METAJIOB
OO1u11e crnocoObl MOTyYSHHS
MetaiuioB. CriiaBbl. Beruucienus
45 [0 YPAaBHEHUSIM XUMHUYECKUX bubmmorexa LIOK
. 21.02.2024 = https://m.edso0.ru/00ael1156
peakuii, eciii OJMH U3
pEeareHTOB COJEPIKHUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB Bubmmorexa IOK
22.02.2024  https://m.edsoo.ru/00ae1278
but6mmorekxa [IOK
47| Hlenoursie MeTanst 28.02.2024  https://m.edso0.ru/00ae14b2
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Oxcupl U TUIPOKCUIBI HATPUS U

bubnunorexa LIOK

48 KaJust 29.02.2024  https://m.edsoo.ru/00ae14b2
49 [enoyHoO3eMeNbHBIC METATIIIBI — bubnuorexa [IOK
KaJIbIIMHA U MarHUH 06.03.2024  https://m.edsoo.ru/00ael5e8
50 Baxxueliniie coequHeHU bub6nmoreka [IOK
KaJIbIIUs 07.03.2024  https://m.edsoo.ru/00ael15e8
51 O06001IeHNEe U CUCTEMATU3AIIHS
3HAHUH 13.03.2024
52 JK&cTKOoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
yCTpaHEHUs 14.03.2024  https://m.edsoo.ru/00ae1886
o | D o
) Y 20.03.2024  https://m.edsoo.ru/00aelae8
METO/bI €€ YCTPaHEHUS
54 JN— bubmmoteka IIOK
21.03.2024  https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
THIPOKCHIA 27.03.2024  https://m.edsoo.ru/00aelc64
56 Kerneso bubnuoreka [{OK
28.03.2024  https://m.edsoo.ru/00ae1d86
57 Okcuibl, THIPOKCUIBI U COJTH bubmuorexa [IOK
xenesa (1) u xenesa (111) 03.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001eHre U CHCTEMAaTH3aIIHS
3HAHUH 04.04.2024
ITpakTuyeckas pabora Ne 7.
59 PelreHne skcriepUMEHTAIBHBIX bubnuoreka [IOK
3a/1a4 1o reMe «BaxxHelme 10.04.2024 | https://m.edsoo.ru/00ae3de8

METAJJIBI U UX COCANHCHUSA»
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Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEAKLWH, ECIIM OUH

60 W3 PEareHTOB JIaH B H30BITKE WIIH 1 bub6nmoreka [IOK
COJCPIKHUT IIPUMECH. 11.04.2024  https://m.edsoo.ru/00ael750
Beruncnenus maccoBoit 1011
BBIXOJIa MPOJIyKTa pPEaKIuu

61 O06001IeHNEe U CHCTEMATH3aLIHS 1
3HAHUH 17.04.2024
KonTponbnas padora Ne4 no

62 Teme «Bakueimme MeTamibl 1 1 18.04.2024
HX COCIUHCHHUS

63 BemecTBa u Mmarepuaisl B 1 bu6nmorexa LIOK
ITOBCEIHEBHOM JKM3HH YEIOBEKA 24.04.2024  https://m.eds00.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpYIKaroIien cpeibl 25.04.2024  https://m.edsoo.ru/00ae4270

65 Ponps xumuu B pemieHnn 1 bubmmnoreka HOK
IKOJIOTMYECKUX MpodIieM 08.05.2024  https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O60011eHNE U 1 bubmuoteka [IOK
cUCTEMaTU3alUsl 3HAHUI 15.05.2024  https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
CHCTEMATH3alAs 3HAHWI 16.05.2024  https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHNEe 1 1 bubmuoreka [JOK
cucTeMaTU3alvs 3HaHUI 22.05.2024  https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[MPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o01iecTBo «M31aTenbcTBo
«IIpocsemenue»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
Xumus : ypoku B 8 kiacce : mocodue s yaurens /H. H. I'apa

Xumust. Ypoxku B 9 kiacce : mocodue mist yuutens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






