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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTENIbHON MPOTrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s3aTeNbHOE MPEIMETHOE COZepKaHUe, MPeIyCMaTpUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEHN 00ydJaromuXxcsi, OnpeaensieT BO3SMOXKHOCTU MpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHUs, a TaKKe TpeOOBaHUM K pe3yabTaTaM 0O0yUeHHs] XUMUU
Ha YpOBHE LeJell HW3y4eHHs NpeaMeTa U OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (pOpMHUpyEeMble XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U SKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHECHHU .

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (OpMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  yuyeOHOH  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XUMHUHU O0OecledyMBaroOTCsl CHElU(UKON colepiKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja K eé msydeHuro. CopeprkaHUE CKIIAABIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckue 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS U3y4aeMBbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESATEIBHOCTH YEJIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpallleHus C Bel[eCTBaMU B IIOBCEIHEBHON KU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHITHIO PELIEHUH, CIIOCOOHOM aanTupoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue obmel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HH U TPYJOBOU EATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuciIO YacoB, OTBEAEHHBIX IJI1 M3YyYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poib XMMHM B JKM3HU 4YelIOBeKa. XMMHs B CUCTeMe HayK. Tena u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJUHEHUH.

KonunuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KoJIMYecTBa, Macchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no GpopmysiaMm XUMHUUECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMHUUECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHUEM, HW3YYEHUE W OINUcCaHHe (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SBJICHH, HAOII0IeHHE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuU, B3auMojeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MojieIe MOeKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MONMydeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuH. TomnuBo: yroib M MeTaH. 3arpsi3HEHHE BO31yXa, YCHIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue BoxopoAa B IPUPOE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMHYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuoB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcUI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndeckue 1 XUMUYECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (moxapa), 03HaKOMIJIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEOBAHUE OOpPA3I[0B HEOPraHUYECKUX BEILIECTB Pa3IMUYHBIX KJIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNoued, U3ydeHHe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, [OJYy4EeHHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. Ctpoenne aToMOB. XMMH4YeCKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO 3JIEMEHTAa MO €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEeHUE, PEaKLIUU PA3NI0KEHHS], COSTUHEHNU).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJIbLMs U HUX COCIUHEHHH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOH CBS3H. THUNBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCAILIMXCSA K Pa3IUYHBIM KJIacCaM HEOPraHMYECKHX COEIMHEHMH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCThb
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIb30BaHUEM METO/1a SJICKTPOHHOT 0 OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakuuu moHHoro oOMeHa. YCIOBUS MPOTEKaHMs peakUil HMOHHOrO OOMEeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEI0BAaHHE IJIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, Mpollecca AMCCOLMALIUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHME Tra3a, 00pa3oBaHME BOJABI), OINbBITOB, WIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavyE€CTBEHHBIX PEAKLUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

Hemera/uibl 1 MX COeJUHEHHA

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xmoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nueckue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KUCIOThI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapaktepucTuka 3jeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlydeHue u npuMenenne. Conu aMMOHUS, UX (PU3NIECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢uznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
yno0peHuit. XuMHUUYeCKOoe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOMCTBa, monydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMU4eckue cBoicta. Axcop6uus. Kpyrosopot yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YroibHas KHUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBaX KaK O COEJUHEHMSIX yIiepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE O OMONIOTNYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenuss kpemuusi B mpupone. OOmme mnpencraBieHust o0 okcune kpemuus (I1V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobimembl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBA TajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEpHaoOB), HaONIoAeHUWEe Tpouecca OOYyIJIMBaHUS — caxapa TMOja  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW peakinH Ha Cyiab(paT-nOH M HaOIIOJCHHE NMpU3HaKa e&
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIEeH KpPUCTANIMYECKUX pEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOrasa, Mojay4yeHue, coOupaHue, paclo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3a1ad 1o Teme «BaHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHUKAa XMMHMUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atoMoB. CTpoeHue MeTaioB. MeTtainuyeckas CBsI3b M MeETaIMYecKas KpHCTauIMyecKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUEecKHe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHUE B MpHupojae. PU3NYECKHe U XUMUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATPHS U Kamus. [IpumeHnenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHHe B npupoje. Pusnueckre U XUMHUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xenesza. Okcupapl, ruapokeuasl U conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3Y4YEHUE PE3YJIbTaTOB KOPPO3UH METAIIIOB (BO3MOXHO MCIIOJIIb30BAHHME BHJIEOMATEPUANIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMaTEpHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIM Ha MOHBI: MarHWs, Kajbllus, aIFOMUHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJIFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMast KOHIIEHTPaIUs
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KiIacCHU(UKalus,  [EePUOJUYHOCTh,  HAONIOIEHUE,  HKCIECPHUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaauOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUW  3apsil, MPOBOJHUKU, IOJYNPOBOJIHHKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE€3/1b1, COIHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPa)XKal0T TI'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HAyKH B KM3HU COBPEMEHHOr0 OOILEeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM J1€ATENbHOCTH P BHIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJIEHHE W TOCTYIKHM CBOMX TOBAapuIled C IMO3UIMM HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOILI[IE COBPEMEHHOMY YPOBHIO PAa3BUTUSl HAyKM M COCTABISIOLIUE OCHOBY IJIs
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[IO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJyYeHHE HOBBIX 3HAHUN IO XUMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPaTypOd, AOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMH
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢hopMHUPOBAHHS KYJIbTYPHI 3/10POBb:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBui 0€30MacHOCTH MpU OOpalleHHMH ¢ XMMHYECKHMMM BeElIeCTBaMU B OBITY U peajbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
NOPEIMETHBIX 3HAaHWM 10 XHUMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU



MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPEOH, Uil ITOBBILIECHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (OPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMU U3YUCHHUS, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, 1eyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPEoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH U3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B N3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

yMEHHE HCIOJb30BaTh MMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOI01aTh 32 XO/I0M MPOIECCa, CAMOCTOSTEIHFHO POTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH MHPOPMAITUIO PA3TUYHBIX BHIOB
1 HOpM IIPECTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METO/IbI U 3aIPOCHI IPU NMOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O UCIIOJIBb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh U aHAIU3MPOBaTh B IIpolecce y4yeOHOM M HcCiel0BaTenbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yMEHUs 3aJaBaTh BONpPOCHl (B Xoie Jauajora M (WiIM) AMCKYCCHH) IO CYILIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 pPe3yJbTAaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHUHM BO3HUKAIOIIMX IPOOJieM Ha OCHOBE Yy4éra
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBIEe yHHBepcalbHble y4eOHbIe JelicTBHUA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alropuT™M JAEHCTBHHA NHpu
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOydarlmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JeMCTBM, crneuuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K xonuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHTEIbHAas aTOMHasi W MOJEKYIsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
pEaKIMii: peaKIiy COSANHEHNsI, PEaKIIUH Pa3JIOKCHUS, PEAKIINN 3aMEIICHHUS, PEaKIINN
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBOK 3((EeKT peakluu, sApo aToma,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyC aroma, XMMHUYecKas CBS3b,



NOJIIpHasl M HEIOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0JIs1 BellecTBa (MPOLEHTHAs KOHLIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MIOHSTHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

® UCHOJb30BATh XWUMHUUYECKYIO CHUMBOJHUKY JJISi COCTaBJICHUS (OpMyNn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

e ONpeneNsITh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTEIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, INPHHAUIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSAX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHHsS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;

e ONUCHIBATh M XapakTepuszoBaTh TabmuuHyoo Gopmy Ilepuoanyeckoit cucrembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJlaBHas noarpynna (A-rpynma)» u
«mmobounas monrpynmna (b-rpynma)», manble u  OoNbIIME TEPUOIBI, COOTHOCHTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa  sjpa, oOllee YUCIO 3JIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
dbdexry);

e XapakTepu3oBaThb (ONUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBA3€H — JUI1 M3YYEHMs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBI);

e CleNoBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH ToCynoi H  J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUIO ra3000pa3HBIX BeEUIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHomdTaaenH, METUIOPAHK U APYTHE).

K konuy oOyuenust B 9 kJjiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
JNEKTPOOTPHULIATENIBHOCTD, CTENEHb OKUCICHHS, XUMHUYECKass PEaKLUs, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIlIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pelérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJCHHS (QOpMYya BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COelMHEHUN mo Qopmysiam, BUA XUMUYECKOW CBs3U (KOBAJCHTHAs, MOHHAS,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona [I. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHA «IJaBHas mnoarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAY€HHs, KOTOphIE HWMEIOTCA B IEPHOAMYECKOH Tabnuie, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHMHM CBOWMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 dexTy, 10 U3MEHEHUIO CTEeNeHEeH OKUCIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
HNOJATBEPXKIAIOIIMX  CYIIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAILIECHUH B Pa3JINUHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHusi C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAun-, kKapOoHar-, ¢ocdar-,



CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOABl IIO3HAHWS — HAOMIJCHUE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U K 0 JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmbl Bcero p;;)TTI::m’HHe p;’ g::::qec'me o0pa3oBaTe/ibHbIE PECYPCHI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 0.25 2 bubnuorexa [JOK
' NPaKTHYECKOMN IeATEIbHOCTH ' https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0.25 0 bubnuoreka [IOK
' 00 oxcHmax ' https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 0 1 bubnnorexka [JOK
' U COMAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJTIACCHI 11 1 1 bubnuorexa [JOK
' HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

Ilepronnueckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHYECKHX 31eMeHToB /1. M.
Mennene-eBa. CtpoeHue

3.1

0.25

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

aTomMa

Xumudaeckas CBSI3b.

3.2 Oxucimrensio- 8 1 ﬁggﬁlﬁeﬁcﬂgﬁﬂf41837c
BOCCTAHOBHUTCIILHBIC peaKHI/II/I
bubanorexa [LIOK
Hrroro no pasneny 15 https://m.edsc];g.ru/7f418370
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 475

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOpEeHue u yrioyOnenue 3HaHUN 5 1 0 Bu6moteka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 05 05 bubnnorexa [JOK
' peakiuii ' ' https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 05 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["amorenst ' https://m.edsoo.ru/7f41a636
OO0mras XxapakTepucTUKa XUMHUUECKIX
N bubmmoteka IIOK
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 0.25 0.25 .
COCTHHEHIS https://m.edso0.ru/7f41a636
OO0mas xapakTepucTUKa XUMHUECKIX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0.5 1 53657/(;:6;;5)25/7 £413636
COeTUHCHUS ps./im. )
OO01mmast XxapaKTepUCTHKA XUMHYECKIX Bubmiorexa [IOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 httos://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS Ps-fim. '
Hroro no paszneny 25
Pa3nes 3. MeTasiibl 1 UX COeINHEHUS
3.1 O61ue cBoiicTBa METaNIOB 4 0.5 0 bubmorexa HOK

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 1 2 https://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Pazpen ‘4. XuMHUSA U OKPYKAKOIIAs cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU YeJIOBEKA 3 0.5 0 ﬁgg;?;;;ii;gorﬁ/? 412636
Hroro mo pazueny 3
PS://mM.edso0.ru a
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6.75 7.75



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KonuyecTBo yacoB Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Pons xumuu B 1 0.25 0 bu6mmoreka [IOK
JKH3HH 4yesloBeka. Terna u BerecTna 04.09.2023  https://m.edsoo.ru/ff0d210c
2 IlonsaTue o MeTo1aX NMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU 08.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuueckast paborta Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u 1 0 0 bubnnorexa [HOK
npuéMbl 0OpaIeHHs C 12.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
IIpaxTnueckas pa6ouTa Ne 2 Bu6nuotexa LIOK
4 «Paspenerne cueceit (Ha npimepe 1 0 025 18.00.2023  https://m.edso0.ru/ff0d28c8
OUMCTKHU TTOBAPEHHOM COJIN)»
bubmuorexa [JOK
> ATOMBI H MOTIEKYJTEI 1 0 0 22.09.2023 https://m.edsgo.ru/fdeZaGC
6 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 0 0 bu6mmorexa [IOK
(CHMBOJTBI) XUMUYECKUX DJICMECHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
! Hpoctsie i coxkHbIC BelleCTBa 1 025 0 20092023 bitpsim edso0 ruodzase
8 YucTthie BelecTBa U CMECH. 1 0.25 0 bu6mmorexa [IOK
CniocoOBbI pa3aeneHus cMece 15.09.2023 = https://m.edsoo.ru/ff0d26ca
bubnuorexa [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 0 0 02.10.2023  https:// m.edsgj.ru/fdeZdSO
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUUecKas hopmyIia. 1 0.25 0 bubnuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX 06.10.2023  https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOCHTEIbHAS aTOMHAs Macca. 1 0 0 bu6mmorexa [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHTEIBHAS MOJICKYJISIPHAS 10.10.2023 = https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO 0.25 0.25 bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU ' ' 13.10.2023  https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. 0.25 0.25 bu6mmoreka [IOK
Monsipaast macca ' ' 17.10.2023  https://m.edsoo.ru/ff0d5230
14 duznyecKkue 1 XUMUIECKHE 0 0 bubmuorexa [JOK
SABJICHHS. XUMHUYCCKAs PCaKI{Hs 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BUS IPOTEKAHUSA 0.25 0.25 bubnnoreka [JOK
XUMHYECKUX PeaKiui ' ' 24.10.2023  https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs MaCChl BEILIECTB. 0 0 bu6mmoreka [IOK
XUMHUYECKUE YPAaBHCHUS 27.10.2023  https://m.edsoo.ru/ff0d3b88
17 E;;l:cﬁ?;lg spamnc 0 0.25 bubmmorexa LHOK
. ' 08.11.2023  https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PEAKITHHA
ApUKAHI XUMAYECKUX
18 ggaféng) (C()aeH,HI/IHeHI/I}I ggsnoxceHHH 0 0 bubmaorexa LJOK
’ ’ 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
19| smmmorcer. Ovotmone 0 0 Buiorexa LIOK
) . 13.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIMsl 3HAHUI
20 Kontponbnas pabota Nel o teme 1 0 bubnnorexka [JOK
«BemiecTBa U XUMHUYECKUE PEAKITHID) 17.11.2023  https://m.edsoo.ru/ff0d4290
21 Efffyyxxa Knenopon O et 0 0.25 bubmorexa HOK
’ ' 21.11.2023  https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusznueckue U XUMAYECKUE
22 CBOICTBa KHCIIOpOa (peaKiuu 0 0.25 bubmuorexa [JOK
OKHCIIeHUs, TopeHue). [Tonsatue 06 ' 24.11.2023  https://m.edsoo.ru/ff0d4614
oKcHAaX
23 Crioco0bI MOTy4eHUs KHCIIOPO/Ia B 0 0 bubnmoreka [JOK
71a00paTOPUH U MPOMBIILICHHOCTH. 27.11.2023  https://m.edsoo.ru/ff0d497a



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
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[IpumeHneHue kucaopoa

TennoBoii 3 PeKT XMMUIECKOI
peaKuu, MOHSATUE O

bubmuorexa [JOK

24 TEPMOXHUMHUYECKOM YPAaBHCHHH, 0 0 01.12.2023  https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUYCCKHUX PEAKITHSIX
’s §OHJII/IB(; (qum), yroiib u MeéaHl. . . Bubnorexa [IOK
ArPASHCHHC BOSYXa, CHOCODRT €ro 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEI0TBPALICHHS
2 Hﬁaxmqecxaﬁ pagom Ne 3 mo Teme . . Bubmorexa LIOK
(LIOTYHCHHC 1 CODHpAnne 08.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, N3y4EHUE €TO0 CBOHCTBY
27 Boxopon — aneMeHT u nmpocToe 0 0 bubnnorexa [HOK
BellecTBo. HaxokaeHue B mpupoe 12.12.2023 = https://m.edsoo.ru/ff0d4dd0
28 iﬁ;ijisz(fni;:;Wl{'[egﬁfazHeHHe 0 0.25 bubmorexa LHOK
' ' 15.12.2023  https://m.edsoo.ru/ff0d4ddO
BOJIOpOA
bu6mmoreka [IOK
29 Honrite 0 KNCAOTAX H COAX 0 0 18.12.2023 https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHus BOAOPOia B 0 0.25 bubnnoreka [JOK
ngaboparopuun ' 22.12.2023  https://m.edsoo.ru/ff0d4dd0
g | DmmemionR dm e ; 1 B 10K
OIYHICHNE | CODHPARHE BOA0pOa, 25.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 MonnspHblii 00BEM ra3oB. 3aKOH 0 0 bubnnorexka [JOK
ABorasipo 09.01.2024  https://m.edsoo.ru/ff0d542e
33 E;?ZIC?ZH;Z; iﬁeii E?Eiiifﬁi 0.25 0.25 bubmorexa HOK
< ' ' 12.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
o | Do e ; ; Bumores 10K
; N 15.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHONICHUH ra30B
35 du3nyecknue 1 XUMAYECKUE 0 0 bu6mmorexa [{OK



https://m.edsoo.ru/ff0d4790
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CBOMCTBA BOJIBI

19.01.2024

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Toustre 00

bu6mmorexa [IOK

¥ | L amxatopax 0.25 22.01.2024  https://m.eds0o.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacreiniennbsle 1 HeHACHIIIIEHHBIE 0.25 bu6mmoreka [IOK
pacTBOpbl. MaccoBasi J10Jisl BEIIECTBA ' 25.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTnueckas padora Ne 5 o Teme
38 «IIpuroroBiieHue pacTBOPOB C 1 bubnnorexa [HOK
OIpeneIéHHOM MacCOBOM A0Iei 29.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»
39 KonTtponsHast padora Ne2 o teme 0 bubnnorexa [HOK
«Kucnopoz. Bomgopoa. Boma» 01.02.2024  https://m.edsoo.ru/ff0d6342
40 Oxkcupl: coCcTaB, KiIacCU(UKAIINS, 0 bubnuorexa [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
’ ' 09.02.2024  https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, 0 bubmuorexa [JOK
KJ1accu(UKaIUs, HOMEHKIIATypa 12.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4eCKHE CBOMCTBA 0.25 bubnnoreka [JOK
OCHOBaHMA ' 15.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, 0 bubmuorexa [JOK
HOMECHKJIATypa 19.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHue u XMMUYECKHE CBOMCTBA 0.25 bubnuorexa [IOK
KHCIIOT ' 22.02.2024  https://m.edsoo.ru/ff0dfee2
16 crocodm monyemmn xieceie 0 BuGnorea LIOK
N ’ 26.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
47 Eguiléf{jlzeacﬁjg61;2:/161\(4);13;:;151'{51)( 3a71a4 1 bubmorexa OK
01.03.2024  https://m.edsoo.ru/00ad9b7c

1o TeMe «OCHOBHBIE KJIACChI
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HEOPTaHNYCCKUX CO@,Z[I/IHCHI/II‘/'I»

I'eneTnueckas cBA3b MEXKOY

48 KJIacCaM¥ HEOPTaHUYECKHX 0.25 0 bubmorexa LHOK
N 05.03.2024  https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O000111eHrEe U cCUCTEMATU3ALIIS 0 0 bu6mmoreka [IOK
3HAHUH 07.03.2024  https://m.edsoo.ru/00ad9ch2
50 "Ocnommue xacon neoprarce ) 0 ubmiorera LIOK
- 11.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHEHU I
5L xamamecciun onexentos. Hommie 0 0 BuGmnorera LIOK
' 14.03.2024  https://m.edsoo.ru/00ad9ffa
IPYIIIAxX CXOIHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0oH U
59 [lepuoauueckast cucrema 0 0 bubnnorexa [HOK
XUMHUYECKHX d1eMeHToB J1. 1. 18.03.2024  https://m.edsoo.ru/00ada52c
Menpeneena
bubnuotexa [JOK
53 | Tlepuoet, rpynmsi, moarpymmet 0 0 22032024 | bitpsim edso0 ruio0ads52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 0.25 0 bubnnoreka [JOK
saep. M3orormsl ' 07.04.2024  https://m.edsoo.ru/00ada342
S5 arowon onewenton Mepuomeckoi 0 0 BuGmorera LIOK
09.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA IO €ro MOJIOXKEHUIO B 0 0.25 bubnmoreka [JOK
[Meproanveckoii cucreme /1. 1. ' 12.04.2024  https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepronnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [I. 0 0 bubnuorexa [IOK
. MenneneeB — y4EHBIH, Ie1aror 16.04.2024  https://m.edsoo.ru/00ada96e
U TPaXJaHUH
58 DNIEKTPOOTPULIATETLHOCTh aTOMOB 0.25 0 bubnmoreka [JOK
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XUMHUYECKHUX DJIEMEHTOB 19.04.2024  https://m.edsoo.ru/00adaab8
59 HoHHasg xuMu4deckas CBsA3b bubmorexa LIOK
23.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHas XuMHuecKas bubmuorexa [IOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas bubmuorexa [JOK
XHUMHYECKast CBSI3b 29.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS bubmmorexa [TOK
04.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexa [HOK
peakiuu 06.05.2024  https://m.edsoo.ru/00adb076
64 OKuCINTEIN U BOCCTAaHOBUTEIN bubmorexa LIOK
11.05.2024  https://m.edsoo.ru/00adb076
5 | «Copporne arom, Kenamacom Bu6morera LIOK
' 13.05.2024  https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepBHblit ypok. O60011eHNE U bubnnorexka [JOK
CHCTEMATU3aLNs 3HAHUI 16.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
cucTEMaTH3aIs 3HAHUI 20.05.2024  https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
cucTeMaTh3alus 3HAaHUI 25.05.2024  https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KUIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Jrj;ln Tema ypoka Beero Konrpoabnbsie IIpakTuueckue fl[:;‘?EHI/Iﬂ o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcol
[Iepnonrueckuit 3aKoH.

1 [lepuoauueckas cucrema 1 0.25 0 bu6mmoreka [IOK
XUMHYECKHX 351eMeHToB J1. 1. ' 06.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH Bubmorexa [IOK

2 CBOHCTE XUMITHCCKHX SJEMEHTOB . 0 0 08.09.2023  https://m.eds00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 0 0 bu6mmoreka [IOK
HEOPraHUYECKUX BEIICCTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunapl xuMuueckoil CBSI3U U THIIBI 1 0 0 bu6nmoreka [JOK
KPHUCTAJUTMIECKUX PEIIETOK 15.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHUE U yriyOneHue 1 1 0
3HAaHUI OCHOBHBIX pa3zieioB Kypca 18.09.2023
8 ximaccay
Knaccudukanus XuMHuecKux Buborexa [IOK

6 PCAKIHH IO pa3IHAIM 1 0 0 22.09.2023  https://m.edsoo.ru/00adbcb0
pU3HaKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN Bu6mmorexa IJOK

! peaxiui, [IOHATHE O FOMOTCHHBIX 1 0 0 26.09.2023  https://m.edsoo.ru/00adbe9a
Y TETEPOTeHHBIX PEaKLUAX
IlonsATHE 0 XUMHYCCKOM
paBHOBecHuH. DaKTOPHI, BIUSIONTIE Bubmiorexa [IOK

8 Ha CKOpOCTh XMMUHCCKOM peaKiiH 1 0 0 29.09.2023  https://m.edsoo.ru/00adc28c
1 MOJIOKEHUE XUMUUECKOTO
paBHOBeECHs

9 OKHUCITUTEITBHO- 1 0.25 0 bu6mmorexa [{OK



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
https://m.edsoo.ru/00adc28c

BOCCTAaHOBUTEIIbHBIE PEAKIIUU 03.10.2023  https://m.edsoo.ru/00adcade
10| smcooman G ora6c 0 Bumoterca LIOK
: 07.10.2023  https://m.edsoo.ru/00adcd68
SJICKTPOJIUTHI
11 WonHble ypaBHEHHS peaKkIUi 0 bubmorexa LHOK
09.10.2023  https://m.edsoo0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE MPEACTaBICHUMN 0 bu6mmoreka [IOK
00 3JIEKTPOINTHUECKOM 13.10.2023 = https://m.edsoo.ru/00add5d8
JIHUCCOLMAIAN
5| e e o ; B LOK
. 16.10.2023  https://m.edsoo.ru/00add8b2
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
14 [TonsiTHE O THAPOIH3E CONCH 0 bubmmorexa LHOK
20.10.2023  https://m.edsoo.ru/00add9d4
15 O06o00meHre U cucTeMaTH3aIus 0 bubmuorexa [JOK
SHAHHH 23.10.2023  https://m.edsoo.ru/00addd12
16 gg:ézizzczzzniiiﬁgéiﬁllHLIX 1 bubmmorexa [IOK
26.10.2023  https://m.edsoo.ru/00addbfa
3a71a49»
KonTtponbHnas padora Ne2 no teme
17 «QJIEKTpOINTHYECKAS 0 bubnuoreka [IOK
nucconuanus. XuMUYECKue 06.11.2023 = https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
18| renoreren Xemesne coaiicrss 0 Buoterca LIOK
' 10.11.2023  https://m.edsoo.ru/00addfe2
Ha TpUMepe XJIopa
19 N ZiogsgﬂaH?OI;;igz;ae 0.25 bubmorexa HOK
’ ’ ' 13.11.2023  https://m.edsoo0.ru/00ade104
MIPUMEHEHUE
20 [TpakTrueckas padora Ne 2 mo 1 bubnuorexa [JOK
teme «[loxydeHue consiHon 17.11.2023  https://m.edsoo.ru/00ade348
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KHCJIOTBI, U3YUCHUC e€ CBOMCTBY

Brraucnenus no YpaBHCHHAM

21 XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH 0 0.25 bubmoreka LOK
’ 20.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30bITKE
29 OO0m1as XxapakTepucTUKa 0 0 bubnuorexa [JOK
anemeHTOB VIA-rpymib 23.11.2023  https://m.edsoo.ru/00ade64a
AmtoTponHbie Mo (DUKAIIH
23 cepbl. HaxoxneHue cepol u e€ 0 0 bubnnoreka [JOK
COCMHEHUH B IPHUPO/IC. 28.11.2023  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOICTBA CEPbI
| SEmonron o ; ; Bumorera 110K
y 01.12.2023  https://m.edsoo.ru/00ade802
CBOMCTBa
KCH/JIBI CEPBHI. Hasl KUCJIOT
25 $u§n§ec$§ u )S/I?\E)ngCKHCeHO ) 0 0 bubmorexa LHOK
N 05.12.2023  https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO C0c00a
26 MIOJIy4EHUS CEPHON KUCIIOTHI. 0 0.25 bubnnoreka [JOK
XUMHYECKOe 3arpsi3HeHNE ' 09.12.2023 = https://m.edsoo.ru/00adec8a
OKPYKaIOIE Cpebl
COEIMHEHUSIMU CEPbI
27 Beruucnenue maccoBoil 1o 0.25 0 bubmuoreka [JOK
BBIXOJIa TIPOJIYKTa PEAKIIUU ' 12.12.2023  https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa
| oot Vg s ; ; Bumorera LK
’ 15.12.2023  https://m.edsoo.ru/00adeeab
buznYecKre 1 XUMUIECKHE
CBOICTBA
29 f;ﬁgf:;;reo c(bl;g;i:ZKEz;yqune 0 0.25 bubmmorexa [IOK
’ ' 19.12.2023  https://m.edsoo.ru/00adf004

U IPUMCHCHUC
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[TpakTrueckas padora Ne 3 mo

bu6mmoreka [IOK

30 reme dlonyenne ammuaca, 0 1 22.12.2023  https://m.eds00.ru/00adf180
U3YYEHHUE €r0 CBOWCTBY
31 A30THas KUCI0Ta, €€ GU3nIecKre 0.25 0 bubmuorexa [JOK
U XUMHYECKHE CBOMCTBA ' 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
p | L ; ; B 10K
’ . 08.01.2024  https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIel cpebl
COCAMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u
33 dbocdopHas kuciaora, GU3nIecKre 0 0 bubnnoreka [JOK
1 XMMHYECKHE CBOMCTBA, 12.01.2024  https://m.edsoo.ru/00adf68a
MOJTyuYeHUE
Hcnonb3oBanue Gocdatos B
34 KAa4yeCTBE MUHEPAIBHBIX 0 0 bubnnoreka [JOK
yaoOpeHuid. 3arps3HeHne 15.01.2024  https://m.edsoo.ru/00adfc20
IpUPOIHOIH cpeabl hocharamu
B mppore uectien 0 025 Butimiorexa IIOK
’ 9 19.01.2024  https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBONCTBA
Oxkcupsl yriaepoaa, ux pusudeckue
U XUMHYECKHE CBOMCTBA.
36 SKOJ'IOFI/:{(;CK;S H(;)OCﬁJI::MBI 0 0 bubmorexa HOK
’ 22.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(V)
N bubnmoreka [JOK
37 YTOIbHaA KHCIOTA H €€ CoMi 0 0 26.01.2024  https://m.edso0.ru/00ae006¢
[Ipaktuueckast pabota Ne 4 mo
38 teme "[lonydyenune yriekucioro 0 1 bubnuoreka [IOK
raza. KauectBenHast peakiius Ha 30.01.2024  https://m.edsoo.ru/00ae027e
KapOoHaT-HOoH"
39 [TepBoHauanbHBIE MOHATHS 00 0 0 bubnmoreka [JOK
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OpPraHUYeCKHX BEIICCTBAX KaK O 02.02.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemuuii u ero coenuHeHus 0 Eubmorexa IIOK
06.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.

M Pemenne skcniepuMeHTaIbHBIX 1 bubmuorexa [IOK
3a7a4 1o teme «BaxHeimue 09.02.2024  https://m.edso0.ru/00ae0bf?2
HEMETAaJUIbl U UX COCTUHCHUS

p | o s 1 m e ; Buorera LOK

12.02.2024  https://m.edsoo0.ru/00ae0el8
COCTUHCHUS
OO61as xapakTepuCcTHKa
XUMHUYECKHUX DJIECMEHTOB —

43 MeTa/uIoB. MeTaminueckast CBI3b U 0 bu6mmoreka [IOK
MeTaITHYecKasi KpUCTAIITNIECKast 15.02.2024  https://m.edsoo.ru/00ae103e
pemérka. Pu3n4yeckKue CBOMCTBA
METaJIOB
XHUMHUYECKIE CBOMCTBA MET. B.

44 SHeKTpZiH;Hile(::K;ﬁ ?)ﬂne . 0 bubmmorexa [IOK

N 20.02.2024  https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaNIOB
O61ue crnocoOb! MOTyYEHUs
o | oo Coms B B LOK
9 ' 22.02.2024  https://m.edsoo.ru/00ae1156
peaxIui, eCIu OJUH U3 peareHTOB
COJICPXKUT IPUMECH
46 [TonsiTHE O KOPPO3UHU METATIIOB 0 bubmorexa HOK
26.02.2024  https://m.edso0.ru/00ae1278
bubmuoreka [JOK

47 LlenouKEIe MeTaITEI 0 29.02.2024 https://m.eds00.ru/00ae14b2

48 OKCHUIBI U TUAPOKCUBI HATPUS U 0 bu6mmoreka [IOK
KaJust 04.03.2024  https://m.edsoo.ru/00ae14b2

49 IllenouyHO3eMeTbHBIC METAILIBI — 0 bu6mmorexa [{OK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

KaJIbIIMA U MarHui

05.04.2024

https://m.edso0.ru/00ae15e8

bu6mmorexa [IOK

S0 Baxtreiime CoeMHEHMs KabIis 0 0 09.04.2024  https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CHCTEMATHU3AIINS 0 0
3HAaHMI 12.04.2024
50 JKécTkoCTh BOIBI U CIIOCOOEI €6 0 0.25 bu6mmoreka [IOK
yCTpaHCHUS ' 15.04.2024  https://m.edso0.ru/00ae1886
53 Eell)\?;( Iﬁlggﬁgcﬂfggbﬁ ?v[z;)onm 0 1 bubmorexa LIOK
N i 18.04.2024  https://m.edsoo.ru/00aelae8
e€ ycTpaHeHUs
. bubmuorexa [JOK
>4 AmoMHHHiE 0 0 22.04.2024  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 0 0 bubnnorexa [HOK
THIPOKCHIA 26.04.2024  https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso 0 0 29.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH 0 0 bu6mmoreka [IOK
xenesa (1) u sxemesa (1) 04.05.2024  https://m.edsoo.ru/00ae35e6
58 O0o001IeHNE U CHCTEMATH3aIIH 0 0
3HAHUU 13.05.2024
[TpakTuyeckas padora Ne 7.
59 Pemenne skcnepuMeHTaIBHBIX 0 1 bubnnorexka [JOK
3a1a4 mo reMe «BaxkHele 17.05.2024 | https://m.edsoo.ru/00ae3de8
METAJIIBI M UX COEIMHEHUS
Berarcienus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 PeareHTOB JIaH B U30BITKE WU 0.25 0 bubnnorexka [JOK
COJEPXKUT pUMecH. Beruncienus ' 20.05.2024  https://m.edso0.ru/00ael1750
MacCOBOH JOJIM BBIXOJIA MIPOTYKTa
peaxkiuu
61 O0001IcHNE U CHCTEMATH3aIINS 0 0
3HAHUH 23.05.2024
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Kontpoinbnas padota Ne4 o teme

62 gf;ﬁl{?:;;f METaJUIbl U UX 1 1 0 27 05.2024
63 BemecTBa u matepuaisl B 1 0 0 bu6mmoreka [IOK
MTOBCEIHEBHOM )KU3HH YEIOBEKA 28.05.2024  https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE 1 0 0 bubmuorexa [IOK
OKPYKaroIIel CpeIbl 29.05.2024  https://m.edsoo.ru/00ae4270
65 Posb xumuu B penieHun 1 0 0 bubnnoreka [JOK
IKOJIOTUYECKUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IeHNE U 1 0 0 bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 Peseprublit ypok. O600IIeHNE U 1 0 0 bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c
68 PesepBuslit ypok. O60011eHNE U 1 0 bu6mmoreka [IOK
cucTEMaTH3aIs 3HAHUI https://m.edsoo0.ru/00ad9cb?2
OBHIEE KOJIMYECTBO YACOB I10 68 595 8.75

I[TPOTPAMME



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-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






