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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepammm.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IIENAX, OOmed cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
o0s3aTeNbHOE MPEIMETHOE COJepKaHUe, MPelyCcMaTpUBaeT paclpeesieHue ero mo Kjaccam u
CTPYKTYPUPOBAHUE M0 pa3/iejaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPEAEIseT KOJINUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, onpeaeseT BO3SMOXKHOCTU MpeaMeTa Jis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YypOBHE ILeNeld M3y4eHUs MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOM
JESTEIIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUU CIIY’)KUT OCHOBOH A1 (pOopMHUpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPECTaBICHUN O MAaTEPUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUpPYEMbIe XUMHEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKHX CIIOCOOHOCTEN 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JeATEeIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CIEUU(UKON HAydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSM, K MPHPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBiieHHs B OOyYEHHHM XUMHUHU 0O0€CMEUYHBAIOTCS cHeU(UKON colepiKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumMuum Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUH, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHs MpOrpaMMbl 10 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHUCTEMHOTO
nonxona kK e€ m3ydenuro. CojepxaHue CKIAIbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— IIPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE SMIMPHUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumuun
MPOUCXOAUT C TPUBJICUEHWEM 3HAHUH M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5-7 knaccel» u «duzuka. 7 Kiace.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUSA, TPAKTUYECKON ACSITEIHPHOCTA YEJIOBEKA M KaK OJIHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (popMHpOBaHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MpUOOIIEHNH K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XMMHYECKUX PEaKIuil, B
GbOpMHpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUil O€30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
NPUOOPENTHN TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHSATHIO DEIIEHUHN, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OO0Yy4arolmuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
Pa3HOOOPa3HOM NEeATETLHOCTH, TMO3HAHUS M CaMOIO3HAHMUS, KIIOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB ACSITEITbHOCTH;

— ¢popmupoBanue o61el PyHKIMOHATBHONW M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUH XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4arouXcs TYMAaHUCTUUECKUX OTHOIICHHUM, TOHUMAaHUs [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIeIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poib XuMuM B KM3HM 4YellOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U cllOKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KOJIMYecTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kinaccudukanus XUMHUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaToOpHBIM O0OpPYIOBAaHUEM, HM3YYCHHE W OINUCAaHUE (PU3NYECKUX CBOICTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, HAaOIt0IeHuE
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmeau (), usydenwe crnocoOoB
paszieneHus cMeceil: C TMOMOIbI0 MarHuTa, (UIbTpOBaHUE, BBIIAPUBAHHUE, JUCTHIUISALIMS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIydeHUs KUCIOpoJa B Jlabopatopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUuE NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHne okcuos.

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Ousndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

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

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alru, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoamyeckass cucremMa xumuueckux asnemeHtos . H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Menaenees — y4€Hbll U IpaskJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanu3e. lloHarne o XumHyeckoM paBHOBecMU. @DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peaklUil HOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
menoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (Qu3MvecKkue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKUe M XMMHUUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclHpoCTpaHeHHWE B Mpupoje, (HU3UYECKUe Hu
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4eHHE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMEH Cpebl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lcmonb3oBanue ¢ochaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopor yriepoja B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QekT. YronpHas KUCIOoTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COECIUMHEHUSX yIriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MIPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3yY€HHUE XUMHUUECKUX CBOICTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MOKHO MCIIOJIb30BaHHUE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX U POChOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojilydeHue, cCOOMpaHue, pacrio3HaBaHUe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETMHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHME MeETAIOB. Mertamauyeckass CBs3b M METaUIMYEeCcKas KpPUCTALIMYECKast
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUBI HATpUsl U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kaiblud. BaxkHelmue coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKHE U XMMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJbIUs U HATPHUSI C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, AIIOMUHUS, IUHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA LIMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHIH,
SIBJISTFOIITUX CST CACTEMHBIMHU JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, IEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUT'aOTCA B X0O1€ OGy‘-ICHI/DI XHUMHHU B €JUHCTBC yq€6HOﬁ Y BOCIIUTATEIILHOU JCATCIIbHOCTU B
COOTBETCTBUHU C TPpaaAUIIMOHHBIMUA pOCCI/II;'ICKI/IMI/I COMOKYJIbTYPHBIMHA u AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHUS M COIIMATH3AINN 00yIarOIUXCSI.

JIngHocTHBIE PE3YyIbTAaThl OTpaXar0T T'OTOBHOCTH 06yqafonmxcs{ PYKOBOJACTBOBATLCHA
CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HAayKM B KH3HHW COBPCMCHHOI'O O6HICCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUEl O MEPEAOBBIX IOCTHIKCHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEJCTAaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOILICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIBHOCTH MIPU BHIMIOJIHEHUH YUIE€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIITOJIHCHUH XHMHUYECKHUX OSKCIECPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TMPOIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLCHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKKM CBOHUX TOBapI/Iﬂ_Ief/'I C IMO3MIUMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIIOLIAE OCHOBY ISt
NOHMMAHUA  CYHIHOCTM  HAy4HOM KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeloi, O ponu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUU 110 XHUMHU,
HEOOXOUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMU CpPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTH U YPOBHS O0yUYECHHS B NalbHEHIIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPBI 3/10POBb:

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCEMY 30pPOBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE MOCIEACTBHUA U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJIECHUS



mpaBujl 0€301aCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pPEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(ECCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbie MPU U3YYCHHH XHUMHUH, IUISl PEHICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpeACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecC, IKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHBIE, PETYJIATHBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIIPU OCBOCHUH 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

YMCHUEC HNPUMECHATH B MPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe n MeTaHpeHMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peEakiud — TpU pPEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX H SIBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AMM M MPOBEACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAHHOMN paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH pa3INdHble METOIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
MH(pOpMallUl U WIUIIOCTPUPOBATh pEIIaeMble 3a/ladl HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUle MpUpOJHON CpEbL.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIIATH OJyUYEHHBIE PE3YJIbTAaThl TI03HABATEIBHOMN JAESITEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, ONpeeIeHNe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBAaTh U MpPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATENBHOCTb, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asiBICHHOM ey,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHONM paboyell TporpaMMoid, BBIJCISIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPeoOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OOHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUN U NPUMEHATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, NPUHAIJICKHOCTh BEHIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTAaBY Y4YacTBYIOIIMX B pPEaKLMU BELIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEaKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKUX MOHSITHH: XMUMHMUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBSI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJNEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJIOTpOnus, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSITHH M MPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMNPENEIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PACTBOPAX HEOPraHUYECKHX COCTUHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jnuvaTh MOHATHS «TjaBHas moarpymma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo IEKTPOHOB U pacHpeesIeHue UX 10 JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIECTBA, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BEIECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOCHMSI, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PAacUYETHI 10 YPABHEHUIO XMMUUECKON pEeaKlny;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHMIo Ta3000pa3HBIX BEHIECTB (aAMMHUAKa M YIIIEKHCIIOTO Ta3a);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIUi, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KosnunyectBo 4yacos
Ne HaumenoBanue pa3jiesioB
KoHnTpoJbHbie IIpakTHYeckue
n/n U TeM NPOrpaMMmbl Bcero
padoThI padoTshI

JuaekTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paszgea 1. [lepBoHayaibHble XMUMUYeCKUE MOHATHS. CTpoeHHe AaTOMOB.

Xumust — BaxkHas 00J1aCTh
€CTECTBO3HAHUSA U

1.1 . 5 1
HPaKTUYECKON

ACATCIIBHOCTH YCJIOBCKA

bu6mmoreka [JOK
https://m.edso00.ru/7f41837c
https://multiurok.ru/files/khimiia-chast-
estestvoznaniia.html

BemniecTBa u xuMmmuieckue
12 H 15 1 1
peaKkuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bosnyx. Kucnopon. 5 1 bubnuoreka [JOK
ITousTHe 00 okcumax https://m.edsoo0.ru/7f41837¢c
59 Bonopoa.Ilonsitue o 3 1 1 bu6mmoreka [IOK
KHCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. IlonsiTue 5 1 1 bubnuorexa [JOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCBI
2.4 HEOPraHUYECKUX 11 1 1 Bu6miorexa LIOK
. https://m.edsoo.ru/7f41837c
COCTMHCHU I
Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://multiurok.ru/files/khimiia-chast-estestvoznaniia.html
https://multiurok.ru/files/khimiia-chast-estestvoznaniia.html
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

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XAMHYECKHUX 3JIEMEHTOB /J[. 7 Bubmmorexa LIOK
https://m.edsoo0.ru/7f41837c
N. MenneneeBa. CtpoeHue
aToma
XuMu4ecKas CBI3b.

3.9 OKuCIUTEIBHO- 3 bu6mmoreka [JOK
BOCCTaHOBUTEIILHBIE https://m.edso00.ru/7f41837c
peaKIuu

bubmuoreka [JOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriyOiaeHue 3HaHHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | :
' DIICMEHTO PYHIEL -€pa 1 €e https://m.edsoo.ru/7f41a636
COEZIMHEHUS
| | . oo
: JIEMEHTOB V A-TPYIIITHL. T U UX
Py ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
: JIEMCHTOB -Tpynmbl. YT "
. pyn poA https://m.edso0.ru/7f41a636
KPEMHHUHN U 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
, Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
’KHU3HH YEJIOBEKA. 05.09.2023  https://m.edsoo.ru/ff0d210c
2 Tena u BewecTsa. 1 bubmmorexa [IOK
07.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
«[IpaBuna pabotsl B 1abopaTopuu u bubnnorexa [HOK
3 ) 1 1
pHEMBI 0OpaIICHHS C 12.09.2023  https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
[IpakTuueckas padotaNe2
4 «I§a6n}0aeHHe Sa TOpsIel CBEYOM». 1 1 bubmorexa [JOK
14.09.2023  https://m.edsoo.ru/ff0d26ca
Nucrpykrax no Th.
5 [Iepuoanueckas cucrema 1 bubnmnorexa [JOK
JI..MeHnnenecna. 19.09.2023 @ https://m.edsoo.ru/ff0d28c8
6 3HaKU XUMUYECKUX AIIEMEHTOB. 1 Bubmiorexa LIOK
21.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
! Banenrocts. 1 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 CocraBnenue GopMyll XUMHYECKHX 1 bubnmoreka [JOK
BEILIECTB 10 BAJIEHTHOCTH. 28.09.2023 = https://m.edsoo.ru/ff0d2a6¢
THOCHUTEJIbHAsI aTOMHas Macca.
9 gTHZEI/ITZJILHaﬂ MOOHCKYHHPP;:;H 1 Bu6miorexa LIOK
\acea 03.10.2023  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

10 MaccoBasi 107151 XMMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIUHCHUU 10.10.2023 | https://m.edsoo.ru/ff0d2eae
11 O06o001IeHre U cHCTeMaTU3alus bubnmoreka [JOK
3HaHHUH 110 TeMe «BerecTBay. 12.10.2023  https://m.edsoo.ru/ff0d323c
12 OCHOBHBIE CBEJICHHS O CTPOCHUH bu6mmoreka [IOK
aTOMOB. M30TOIEL. 17.10.2023  https://m.edsoo.ru/ff0d350c
13 CrtpoeHue 3IIeKTPOHHBIX 000JI04eK bubnmoreka [JOK
aTOMOB. 19.10.2023 = https://m.edsoo.ru/ff0d5230
H3meHeHue dnciia 3JIeKTPOHOB Ha
14 BHEIIIHEM 3H€pF€TH‘IeCK(f)M YpOBHE Bubmiorexa LIOK
24.10.2023  https://m.edsoo.ru/ff0d37fa
ATOMOB XMMHYCCKHX 3JICMCHTOB.
B3anmoneiicTBre aTOMOB
15 Z)J'IeMeH’fOB-HeMeTaIIJ'IOB MEXIY bubmmorexa LIOK
N 26.10.2023 = https://m.edsoo.ru/ff0d3al6
co0oii.
16 KoBaneHTHas XuMU4YecKas CBSI3b. bubmmorexa LIOK
07.11.2023  https://m.edsoo.ru/ff0d3b88
17 Merannndeckas XUMHYECKas CBI3b bubmmorexa LOK
09.11.2023  https://m.edsoo.ru/ff0d5708
18 BelnonHenue yrnpaxxHeHu 1o TeMe bubnuoreka [IOK
«XMMHUYECKas CBI3b) 14.11.2023  https://m.edsoo.ru/ff0d3f34
O06001IeHre U CUCTEMATU3 AT
19 3HaHHHI; 10 TeEME «CTpOCHI/Ieu bubmorexa LIOK
16.11.2023  https://m.edsoo.ru/ff0d40c4
aTOMOBY
KonTpombras padora Nel mo Teme
20 <<HC;§0HaanI£{BIe XUMHYECKHE Bubmiorexa LIOK
21.11.2023  https://m.edsoo.ru/ff0d4290
MOHATHS», «CTpOCHUE aTOMOBY.
21 [IpocTeie BemecTBa-MeTAILTHL. bubnmorexa LIOK
23.11.2023  https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

HpOCTBIG BCIICCTBA-HCMCTAJJIBI.

bubmuoreka [JOK

28.11.2023  https://m.edsoo.ru/ff0d4614
23 KonuuectBo BemiecTna. bubmorexa LIOK
30.11.2023  https://m.edsoo.ru/ff0d497a
24 Mosipublii 00beM ra3oB. 3aKOH bubmuorexa [JOK
ABorapo. 05.12.2023  https://m.edsoo.ru/ff0d4790
Pemenue 3agau no remam
25 «KOJ‘II/I‘IGCTBHO BEILECTBA» bubmorexa HOK
. ’ 07.12.2023  https://m.edsoo.ru/ff0d4c4a
«MonspHBIiA 00BEM Tra30By.
26 CreneHb OKUCIICHUS. bubmmorexa LOK
12.12.2023 = https://m.edsoo.ru/ff0d4ae2
Baxxnetimme Kaacchl OMHAPHBIX
27 coequHennii. OKCUIBI. Hefytnzle bubmorexa HOK
14.12.2023 = https://m.edsoo.ru/ff0d4dd0
BOJIOPOJTHBIC COCTUHEHUSI.
28 OcHoBaHus4. bubmorexa LIOK
19.12.2023  https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 | Kucnorsr .Com. 21122023 https://m.edsoo.ru/ff0d50d2
Brinonsaenun QKHEHHUU 110 TEM
30 <<Coe(jlmfeH1fﬂy:I/l:MHq:CKHx o bubmmorexa [IOK
26.12.2023  https://m.edsoo.ru/ff0d4dd0
3JIEMEHTOB.
31 Kpucrannnueckue pemerk. bubmorexa LIOK
28.12.2023  https://m.edsoo.ru/ff0d4f42
32 YucTele BEecTsa U CMECH. bubmorexa [JOK
16.01.2024  https://m.edsoo.ru/ff0d542e
[IpakTuueckas padora Ne3
33 <<(I;1II/ICTK3 SaFPSII)SHeHHOfI bubmmoreia LIOK
18.01.2024  https://m.edsoo.ru/ff0d55a0

ITIOBAPEHHOM COJIN»



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
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

MaccoBas u 00beMHas 1011

bubmuoreka [JOK

34 KOMIIOHEHTOB CMecCH (pacTBopa) 23.01.2024  https://m.edsoo.ru/ff0d5708
[TpakTuyeckas padora Ned
35 «IIpuroroBiieHHE PaCTBOPOB C bubmuorexa [IOK
OIpEeICTICHHON MaCcCOBOM JIOJICH 25.01.2024  https://m.edsoo.ru/ff0d587a
PacTBOPEHHOTO BEIIECTBAY
36 XUMHUYECKUE PEaAKIIHH bubmmorexa LIOK
30.01.2024  https://m.edsoo.ru/ff0d59e2
37 VYpaBHEHUS] XUMUUYECKUX PEAKLIM. bubnnoreka [JOK
3aKOH COXpaHCHHS MacChl BEILISCTB. 01.02.2024  https://m.edsoo.ru/ff0d5b40
Beinonnenue QKHEHUM 110
38 noxoopy KOB(i)}gII/I)HI/IeHTOB B Bubnuorexa LIOK
. 06.02.2024  https://m.edsoo.ru/ff0d5eba
YpaBHEHUSAX peakiui
39 PacueTsl Mo XUMHUYECKUM bu6mmoreka [IOK
yYpaBHECHUSIM 08.02.2024  https://m.edsoo.ru/ff0d6342
40 Peakuuu paznoxenus Bubmiorexa LIOK
13.02.2024  https://m.edsoo.ru/ff0d664e
41 Peakuuu coeuHeHUs bubmmoreia LIOK
15.02.2024  https://m.edsoo.ru/ff0d664e
42 Peakmuu 3amermenus bubmmoreia LIOK
20.02.2024  https://m.edsoo.ru/ff0d67ca
43 Peakiiun oomena Bubmiorexa LIOK
22.02.2024  https://m.edsoo.ru/ff0d67ca
44 Tunel XUMHYECKUX pEaKInii Ha bubnnorexka [JOK
pUMepe CBOWCTB BOJIBI 27.02.2024  https://m.edsoo.ru/ff0dfee2
45 IIpakTuyeckas padora Ne5 «Tumbt bubnuorexa [IOK
XHUMHUYECKHX PEaKIIniiy 29.02.2024  https://m.edsoo.ru/ff0dfee2
46 I'eneTnueckas CBSI3b MEXKIY bu6nmoreka [JOK
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KJIaCCaMU HEOPTaHUYCCKUX BEIIECCTB 05.03.2024  https://m.edso0.ru/00ad9474
(LIenoyku mpeBpalieHui)
47 O06o001IeHre U cuCTeMaTH3aIus bubnmoreka [JOK
3HaHUH 07.03.2024  https://m.edsoo.ru/00ad9b7c
| o o
12.03.2024  https://m.edsoo.ru/00ad9a50
HEOPraHUYECKUX BEIIECTB)»
49 PactBopenue. PactBopumMocTb bubmuorexa [JOK
BELIECTB B BOJIE. 14.03.2024  https://m.edsoo.ru/00ad9cb2
50 DNEeKTPOUTHYECKAs TUCCOLIUALIHS. bubmmoreia LIOK
19.03.2024  https://m.edsoo.ru/00ad9ela
51 OCHOBHBIE TIOJIOKEHUS] TEOPUU bubnnoreka [JOK
AIIEKTPOJIMTUYECKOMN TUCCOIMALINH. 21.03.2024  https://m.edsoo.ru/00ad9ffa
52 HNonnsle ypaBHEHHS Bubmiorexa LIOK
02.04.2024  https://m.edsoo.ru/00ada52c
53 [IpakTuueckas padora Ne6 «MoHHbIE bubnnoreka [JOK
YpaBHECHUS 04.04.2024  https://m.edsoo.ru/00ada52c
54 Kucnotsl, ux xnaccuduxanus u bu6nmoreka [JOK
CBOJCTBa. 09.04.2024  https://m.edsoo.ru/00ada342
55 OcHoBaHus, UX KiaccuUKanus u bubnuoteka [JOK
CBOJCTBa. 11.04.2024  https://m.edsoo.ru/00ada6bc
56 Oxkcupl, uX KIaccupuKaIms u bubnuoteka [JOK
CBOIiCTBa 16.04.2024  https://m.edsoo.ru/00ada824
57 Conu, ux knaccupukanus u bubnmoreka [JOK
CBOHCTBa 18.04.2024  https://m.edsoo.ru/00ada96e
[TpakTrueckas padota No7
58 <<£B0ﬁCTBa KI/ICﬁOT OCHOBaHMI Bubmiorexa LIOK
’ ’ 23.04.2024  https://m.edsoo.ru/00adaab8

OKCHJIIOB U COJIENY.
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Belnonnenue ynpaxxHeHUH 110

59 TemaM «/loOHHBIE ypaBHEHUS», 1 bubnuorexa [JOK
«['eHeTHYECKas CBSA3b MEKIY 25.04.2024  https://m.edsoo.ru/00adac34
KJIaCCaMH BECIIICCTBY

bubmuorexa [JOK
60 Temarurieckas npoepotnas padora L 30.04.2024  https://m.edsoo.ru/00adaab8
61 OKHCIIUTEH, BOCCTAHOBUTCIIH 1 bubmmorexa LIOK
’ 02.05.2024  https://m.edsoo.ru/00adaab9

62 OKuCIUTENbHO-BOCCTAHOBUTEIbHbBIC 1 bubmuorexa [JOK
peakuuu 07.05.2024  https://m.edsoo.ru/00adae28

63 CocraBnenue 1eKTPOHHOTO 1 bubnuorexa [JOK
oananca OBP 14.05.2024  https://m.edso0.ru/00adb076

64 O00011IeHIE U CUCTEMATU3AIUS 1 bu6mmoreka [IOK
3HaHU 16.05.2024  https://m.edso0.ru/00adb076
KonTponbsHas padora Ne4 110 Teme

65 «OKI/II())J'II/ITCJ'IBPII)O- A 1 bubmmorexa LIOK

21.05.2024  https://m.edsoo.ru/00adb486
BOCCTAaHOBUTEJIHHBIC PEAKITHID)

66 PesepBHblil ypok. O6006111€HNE U 1 bubnnoreka [JOK
cUCTEMaTU3alvs 3HAHUI 23.05.2024 = https://m.edsoo.ru/00adb33c

67 PesepBHblil ypok. O60011eHNE U 1 bubnnorexka [JOK
cUCTEMaTU3alvs 3HAHUI 28.05.2024  https://m.edsoo.ru/00ad9ch?2

68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMATH3alAs 3HAHWI 30.05.2024 = https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcol
[lepuoanueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 bu6mmoreka [IOK
XUMHYECKHX 3ieMeHToB [1. 1. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena

2| cootemommacemmmames | 1 BuGmorexa LIOK

. 07.09.2023  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6mmoreka [JOK
HCOPraHMYECKUX BEIIECTB 12.09.2023 = https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
«IToBTOpEHUE U yriyOneHue

5 N 1 1
3HAaHUI OCHOBHBIX pa3ZIeyioB Kypca 19.09.2023
8 Kiracca»
peartt O pas 21.09.2023  https://m.edsoo.ru/00adbch0
pU3HaKaM

|| Moo |
peartuit. 170 © 0 TOMOTE 26.09.2023  https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUIX

8 [ToHsITHE O XUMHUYECKOM 1 bu6mmoreka [IOK
paBHOBecHH. DAKTOPHI, BIHUSIOLIHE 28.09.2023  https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYCCKOU pcakuuunu
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHUS
9 OKHCTUTENBHO- bubnmoreka [JOK
BOCCTaHOBUTEIILHBIC PEAKIIUH 03.10.2023  https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTHUECCKON
10 Z[I/Icfounaunn.pCHnLHme U ciia0ble bubmorexa [JOK
10.10.2023  https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
12.10.2023 = https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JIEKTPOINTHYECKOM 17.10.2023 @ https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
XuMHYECKHe CBOMCTBA COJICH B
13 CBETE MpeACTABICHUH 00 bubmorexa [JOK
. 19.10.2023  https://m.edsoo.ru/00add8b?2
AIIEKTPOJIMTUICCKON JTUCCOITUAITTT
14 [TonsiTue 0 TuApOIU3E CoJen Bubmiorexa LIOK
24.10.2023  https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUH 26.10.2023  https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 <<1£)GHI€HI/I€ BKCHpepI/IMeHTaJ'II)HHX Brbmiorexa LIOK
07.11.2023  https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubnuorexa [JOK
nucconmanys. XuMUYeCcKue 09.11.2023 = https://m.edsoo.ru/00addecO

peaKkuuu B pacTBOPAX»
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OO01as xapakTepuCTHKA

bubmuorexa [JOK

18 raIoreHoB. XHMHECKHE CRoicTEa 14.11.2023  https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 ngiqecfns cgoﬁCTBa MI0JIy4Y€HUE bubmorexa LIOK
’ ’ 16.11.2023  https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTruueckas padora Ne 2 mo
20 TGII)VIG «Honyqelfne COJISTHOM bubmorexa LIOK
. . 21.11.2023  https://m.edsoo.ru/00ade348
KHUCIIOTHI, M3YUCHHE €€ CBOMCTBY
Boruncnenus o ypaBHeHUAM
21 XUMHYECKHUX peal}fmﬁ eCIi OuH bubmmorexa LIOK
’ 23.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO61mas xapakTepuCcTHKa bubnnoreka [JOK
aseMeHToB VIA-rpymiis 28.11.2023  https://m.edsoo.ru/00ade64a
ANOTpPOINTHBIE MOAU(PHUKAINN
93 cepsl. Haxoxenue cepsl u eé bubnuoteka [JOK
COCJIMHEHUH B IPHUPO/IE. 30.11.2023  https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoopos1, CTpOEHHE
24 q)HquefKEeI; XI/II;/II/IHGCK’I/IG Brbmiorexa LIOK
. 05.12.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl cepol. CepHas KHCIOTa
25 (I)I/I3I/IEGCKI/IIC) U XI/II\EI/I‘IGCKI/IG ’ Bubmorexa IOK
. 07.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE PeaKIIni, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CII0c06a bubnmoreka [JOK
MOJIy4YEHUsI CEPHON KUCIIOTBHI. 12.12.2023  https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHHUC
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OKPYKaroIlE Cpebl
COCTUHEHUSIMU CEpBI

Briuncienne MaccoBOM 10U

bubmuorexa [JOK

21 BBIXOJIa TIPOJIyKTa PEAKIIUU 14.12.2023  https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
aj1eMeHTOB VA-rpynnsl. A3o0T,
28 paCHpOCTpaHeHI/IIe)}l; pupoIe bubmmorexa LIOK
’ 19.12.2023  https://m.edsoo.ru/00adeeab
¢du3nvecKkre 1 XUMHYECKHE
CBOICTBA
AmMMuak, ero Gpu3nyecKue u
29 XUMHUYECKHE CBONCTBA, MMOTYYCHHE bubmmorexa LIOK
’ 21.12.2023  https://m.edsoo.ru/00adf004
U IpUMEHEHHUE
ITpakTrueckas padora Ne 3 mo
30 Tellawe «Honyqe}fne aMMHaKa Bubmiorexa LIOK
. ’ 26.12.2023  https://m.edso0.ru/00adf180
U3YYEHHUE €r0 CBOWCTBY
31 A3oTHas KucioTa, €€ husnueckue bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA 28.12.2023  https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KQUeCTBE MUHEPAIbHBIX
32 ynoOpeHnit. XuMu4eckoe ’ Brbmiorexa LIOK
. 16.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®dochop. Okeun dhocdopa (V) u
33 dbocdopnas kuciaora, GusndecKre bubnuorexa [JOK
U XUMHYECKHE CBOMCTBA, 18.01.2024  https://m.edsoo.ru/00adf68a
MOJTydeHUE
34 Hcnons3oBanue pochatos B bubnuorexa [IOK
Ka4eCcTBE MHUHEPAIbHBIX 23.01.2024  https://m.edsoo.ru/00adfc20
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yno0peHuil. 3arpsi3HeHne
MPUPOHON cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHHUE B

35 npupoe, GU3NIECKUE u Bu6mnorexa LIOK
’ 8 25.01.2024  https://m.edsoo.ru/00adfd9c
XHMHUYECKHUE CBOKCTBA
Okcuapl yriaepoaa, ux pusznueckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MPOOIEMBI bubmorexa LIOK
’ 30.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYronpHas KACIIOTa U €€ COIU bubmmorexa LIOK
01.02.2024  https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o
38 teMe "lloydeHue yriekuciaoro bubnuorexa [IOK
raza. KauectBeHnHast peakiius Ha 06.02.2024  https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOoH"
[TepBoHaYaIbHBIC TTOHATHUS 00
39 OpfaHquCKHX BEIISCTBaX Kak O Bubnuorexa LIOK
08.02.2024  https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemnwuii u ero coenuuenus bubmorexa [JOK
13.02.2024 = https://m.edsoo0.ru/00ae080a
[TpakTuueckast paborta Ne 5.
a1 Peienne skcniepuMeHTaIBHBIX bubnuoreka [IOK
3aja4 1o TeMe «BakHeiinme 15.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHCHUS
KontponbHas padora Ne3 mo teme
42 «Ba;xII){eﬁmHe EeMeTaﬂHH U UX bubmorexa LIOK
20.02.2024  https://m.eds00.ru/00ae0el8

COCOUHCHU A
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OO0mast xapakTepuCTHKA
XMMHYECKUX JIEMEHTOB —
MeTa/uioB. Merajuindeckast CBs3b U

bu6mmoreka [IOK

43 METa/UTnYecKast KPUCTaNInIecKast 22.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METaJIJIOB
XuUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMUYCCKUN P bubmmorexa LIOK
. 27.02.2024  https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO6mrme crocoObl MoTydeHHs
MeTtaiioB. CrutaBbl. Berauciaenus
45 M0 YPaBHEHUSAM XUMHUYECKHUX bubmmorexa LIOK
. 29.02.2024  https://m.edso0.ru/00ae1156
PEaKIIMii, €CIIM OJIMH U3 PearcHTOB
COJICPXKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB Bubmiorexa LIOK
05.03.2024  https://m.edso0.ru/00ae1278
47 [IlenoyHbIE METAILITBI Bubmiorexa LIOK
07.03.2024  https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
Kayus 12.03.2024  https://m.edsoo.ru/00ael14b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — bu6mmorexa [IOK
KaJIbIIMHA U MarHUH 14.03.2024  https://m.edsoo.ru/00ae15e8
50 Baxneimme coemmHEHNS KaJIbITHI bubmmorexa [TOK
19.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUM 21.03.2024
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHECHUS 26.03.2024  https://m.edso0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o

bubmuorexa [JOK

>3 reMe "XCCTKO?,T b BOABLHI METOAH 28.03.2024  https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa LIOK
>4 AdtioMHHil 09.04.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA 11.04.2024  https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
16.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (I11) 18.04.2024  https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AIUS
3HAHUHU 23.04.2024
[IpakTrueckas padora Ne 7.
59 Penrenune skcriepuMeHTanbHBIX bubnnoreka [JOK
3a1ad4 1o reMe «BakHeilme 25.04.2024 = https://m.edsoo.ru/00ae3de8
METAIIJIbl U UX COETUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmnoreka [JOK
COAEPKUT NpuMecH. Berancnenus 30.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa MPOAYKTa
peaxiuu
61 O06o01IeHne U cucTeMaTHu3alus
3HaAHUU 02.05.2024
Kontponbnas pabota Ne4 o reme
62 «BakHeWIe MEeTalTbl U UX 07.05.2024

COEIMHEHMS
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63 BemecrBa u marepuainsl B 1 bubmuorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA 14.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubmuorexa [IOK
OKpYXKaroIIel CpeJibl 16.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubmuorexa [JOK
9KOJIOTHYECKHX MPOOIIEM 21.05.2024  https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6o0mIeHNE U 1 bubmmoreka [IOK
CHCTEeMaTH3alKs 3HAHUHA 23.05.2024  https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
CHCTEeMaTH3aIlHs 3HAHUH 28.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBuslit ypok. O600111eH1E U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN 30.05.2024  https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WU.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marensctBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKroHepHOE

obmectBo «M3naTenscTBO «IIpocBemnieHue»

METOJUYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA

1. 'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonbHast kHUra yuuTens.
Xumus. 8 ki1.: Meroauueckoe rocodue. - M.: Jlpoda, 2021.

2. I'abpuensan O. C., Smykosa A. B. Terpaap a5 1a00paTOpHBIX ONBITOB U MPAKTUYECKUX
pa6ot. 8 k1. K yue6uuky O. C. 'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yuedHuky O. C. 'abpuensna «Xumusi». 9
kiacc / O. C. I'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol k yaueoHuky O. C. 'abpuensna «Xumus. 8 kiacey :
meroaunueckoe nocobue / JI. . AcanoBa. — M. : Ilpoda, 2020

6. Xumus : TexHoaornyeckue kaptol k yueoHuky O. C. ['abpuensna «Xumus. 9 kiacey :
meroaunyeckoe nocobue / JI. . AcanoBa. — M. : [lpoda, 2018

7. Xumus. 8 ki1.: KontponbHble 1 mpoBepounblie paboTel k yueObHuky O. C. 'abpuensna
«Xumus. 8» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipocda, 2022.

JaHHBIC



HNA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru I"azera «Xumus» u caiit 1t yuutenst «51 uay Ha ypoK XUMHK)
http://him.1september.ru Equnas xomtexkuus LIOP: TIpenmeTHas kKosiekius « XuMHUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumus. Komneknus Poccutickoro o0meo0pa3oBarenbHOro mopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas oauMuaa NKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranuyeckast XUMHs: SJIEKTPOHHBINA YICOHHUK JIJISI CPSTHEH HITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUISIK: XUMHUS

http://www.chemistry.ru JlucraniimonHas oJMMITHAIA 110 XUMHUH: TEJIEKOMMYHUKAIHOHHBIN

00pa30BaTebHbII POEKT






