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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe eaepalbHON pabodeil MmporpaMmbl
BOCITUTAHUA U C YYETOM KOHLEMIIHUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABICHUE O IIENSAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIHUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM U TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTEPUCTUKH coAepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHHM K
pe3yJibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHs MPeMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-IO3HABATEJIbHOU JEATEbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHWMHUH CIYXXUT OCHOBOW it (OPMHUPOBAHMS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib UTparoT (GOpMUpPYEMbIE XUMHEH MpPEICTaBICHUS O B3aMMOIIPEBPAIICHUIX
HEPruM M 00 HBOJIOIMHU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011ei U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUPOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW ydueOHOU  JesTEeIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHeUU(UKON HAyYHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LETTOCTHOTO B3IJIsa HA €IUMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;
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crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YJAIOITUXCS.

JlanHble HampaBiieHUs B OOYYEHHH XUMHMH OOECHeYMBaIOTCS crelupuKon
collepkaHus  yd4eOHOro  mpeaMeTa, KOTOpbIM  sBIsIeTCS  MeJaroruuyecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUN
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona Kk €€ mzyuyeHuro. ColepiaHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUI O XUMHYECKOU
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
IIOCJIEA0BATEIBLHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeICTaBIeHUNA 00 BIEKTPOJUTUYECKON JIHMCCOLUMAlMU BELIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHSI K JPyromMy, BBIMONHIS (GYHKIUA OOBSICHEHHS W MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYECHUS
M3Yy4YaeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJaM TMO3HaHHWS B Hayke. M3yueHne XUMUHU NPOUCXOAUT C MIPUBICYEHUEM
3HAHUN M3 paHee M3YUYCHHBIX YUEOHBIX NpeaMeToB: «OKpyKaomMil MUp,
«buosorus. 57 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIIbBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUW — BaXHEHIINX (HAaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
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NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (DOPMUPOBAHUM M PA3BUTHUU MO3HABATEILHBIX YMECHHUHA U
UX T[PUMEHEHHH B Y4YEOHO-IIO3HABATEIILHOW M Yy4EOHO-UCCIEeI0BATENbCKON
NEeSATEIbHOCTH, OCBOCHMHM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
ITOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YE€HHE MPUOOPEIHN TaKUE 1ENH, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHSATHIO PELICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
o0ydJaroumxcsi K CaMOCTOSATENIbHON IM03HABATENbHOW JESITEIbHOCTH, HAay4YHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00YyYarOIIUMUCS
OnbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHUE ISt
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHWUBATH SIBIICHUS
OKPY’KAIOIIEeT0 MHPA, WCIONB3ys 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU HU3YyUYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPElIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYJOBOM E€SATEIHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOJIHON CPEJIBI;

—pa3BUTHE MOTUBALMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS W HANPABICHHOCTU JAbHEUIIIETO
oOy4eHwUs.

OO1iee YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).
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COJAEPXKXAHHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE dJIEeMEHThl. CHUMBOJIB XUMHYECKUX
aneMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTeNbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMUYECKOTrO 3JIEMEHTa B
COEIMHECHUMU.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BenlecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUM.

Ou3NUecKue U XUMUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEeaKlni (COSTMHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTIOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3MYeCKuX CBOWCTB O0pa3lloB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
METHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3lioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
meau (I1) mpu HarpeBanuu, B3aMMOJCHCTBHE Kelie3a ¢ pactBopoM cosn meau (11),
H3y4eHHE CIOCOOOB pa3jieieHUusi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BhITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTtorpadusi, mpoBeeHNEe OYUCTKH TTOBAPEHHOU
coid, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaCChl, CO3JaHUE MOJEIIEH MOJICKYJ
(IIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 371€MEHT U MPOCTOE
BemecTBO. HaxokneHwe kucimopoga B TpUpoAe, (U3Wdeckne M XUMHUYECKUC
cBoicTtBa (peakuuu ropenus). Oxcupabl. I[lpumenenune kuciopoga. CrocoObl
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NOJIyYeHHUs] KHCIopoAa B JabopaTopud W IpoMbllUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOIa.

TernoBoit »hdekT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomoponxa B
npupoae, GU3MYEeCKUe UM XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noinyuyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
Haceblennsle M HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEleCTBa B pacTBOpE. XMMHUYECKUE CBOWCTBA BOAbl. OCHOBAHUA.
Ponp pacTBOpOB B IpUpOZE€ U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa M OYUCTKA NPUPOJIHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHJIOB:  coieoOpa3yromniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusumyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHne OKCuaoB.

OcnoBanusa. Knaccupukanus ocHOBaHMI: MIENOYM W HEPACTBOPUMbIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBA KuCHOT. Psanx akruBHoctM MmetaimoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIy4YECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
OMMCAaHHWE HX CBOWCTB, MOJy4YeHHE, cOOMpaHHe, pPAcllO3HABaHHWE M HU3YUYCHHE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeiicTBrue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIO/ICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUsS BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCcoOBOM J0JIell pacCTBOPEHHOTO BELIECTBA, B3aUMOJACHCTBUE BOJBI C METaNIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHUJICOMATEPHUAIIOB),
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uccieqoBanne 00pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
u3yueHue B3aumojercTBus okcuaa meau (ll) ¢ pacTBopoM cepHOMl KHUCIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaIM3aluM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTUM W3 PACTBOPA COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COCIUHEHUN).

IHepuoauueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KiIACCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [lonsThHe o
IpYIIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJTOYHO3EMENIbHbIE METaIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W AJUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckon cucrembl xumuueckux 3iueMeHToB [l. 1. Menneneea. [lepuobl
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aToOMOB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB 10 IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. [l. M. MenneneeB — y4€HbIM U
rpa)KJaHVH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuit IKCnepumenm:

M3ydeHue oOpa3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUJA LHMHKA C pPAacTBOpaMU KHUCJIOT M WIENOYEH, MPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemnmnuie ceasu
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Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUH, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: HAyYHBIH (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJICKYJA, AJEKTPUUYECKUN 3apsjl, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (PU3WYECKUE BETUUYMHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KalblUsi MU HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHUI, FTEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiyii o pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBoMYy 3¢ (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTUMOCTH, TIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusx. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusix. ITondatue o karanusze. [lositue o xumMuyeckom paBHoBecur. DakTOpHI,
BIIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMW M TOJO0XKEHHUE XHUMHUYECKOIrO
paBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. Cocrasnenne YPaBHEHUM
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCMOOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OaaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp quccouuanuiv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUNIMUYECKUX PEIIETOK HEOPTraHUYECKUX
BCIIIECTB — META/VIOB W HEMeTa/uloB (rpaduTa W anaMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIUuu
OT BO3JICUCTBHUS PA3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI04Yed U COJeHr
(BO3MOKHO  WCIOJIb30BAHME BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUsS  peakluii HOHHOro  OOMeHa
(oOpazoBaHue ocajaka, BbIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu pa3iioKEeHUs, COCUHEHMs), pACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUe
AKCTIEPUMEHTAILHBIX 3a]1a4.

HeMmeTaJyuibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, MIeno4amu). XJIO0pOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHUE, MpUMeHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOJA HA OPraHu3M YeloBeKa. BaxHelmme XJIOpuapl U HUX
HAaXOXKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(BUKAIINN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpOeHHue, (U3MUECKue U
XUMHYECKHE CBOWCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHass kuciora, Gu3MUecKue W XUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEaKIUu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[IpuMeHeHne cepHOil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
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cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HCHUE OKPYXKAIOMIEH Cpefbl COCNMHEHHSIMU Cepbl (KUCIOTHBIC O],
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, PaCIpPOCTPAHCHHE B MPHUPO/IE,
dbu3nUecKue U XuMHIecKue cBoiicTBa. KpyroBopor a3ora B mpupoie. AMMHAK, €T0
bu3nYecKkue 1 XuMHUYECKHUEe CBOMCTBA, NOJyuyeHue u npuMeHeHue. Conu aMMOHUS,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
CBOMCTBa (00mIMEe Kak TMPEACTAaBUTENST Kiacca KUCIOT H  CHEIUpUUYECKUE).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XuMHUECKOe 3arpsi3HCHUE OKPYKaIOIIeH cpebl COSAMHEHUSAMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
aioTponHbie Moaudukanuu (ochopa, huzmUeckne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

O6mas xapakrtepuctuka 3iaeMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPOMHbIE
Moau(UKAIMK, PACIPOCTpaHEHUE B TpHUpoAe, (QU3NYECKne U XUMUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, HTapHUKOBBIM
b dexT. YronpHas KUCIOTa U €€ COM, NX (PU3UIECKUE U XUMUYECKHUE CBOMCTBA,
noJiydieHue W mnpuMeHeHne. KadecTBeHHass peakiuss Ha KapOOHAT-HMOHBI.
Vcronp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIICHHOCTH M CEIBCKOM
XO3SIMCTBE.

[lepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HEPTH),
NPOAYKThl WX MepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKax, yriieBoJax — U UX
poli B OKM3HU UeEJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIYy4YEHUE U
npumeHeHue. CoeauHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CHIMKAThI, UX HCIOJIb30BAaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTepHaNbl: KEPaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE NMPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouire (PU3NYECKUEe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COEIMHEHUH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHAIOB), HaOIIOICHHUE TIpoliecca OOYIJIMBaHUs caxapa Mo JAeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, IPOBE/IEHUE KAUECTBEHHOUN peakuu Ha CynbQaT-
MOH W HaOJIOJIeHWE NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBOMicTBaMM a3oTa, (ochopa W UX coeNWHEHUH (BO3MOXHO HCIOJb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, paclo3HaBaHWE€ U H3YYEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX pPeaKUuid Ha MOH aMMOHHS U QocdaT-uoH U U3yuyeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C ME/IBIO
(BO3MOKHO HCIOJIb30BaHUE BHJIECOMATEPHUAIIOB), H3y4YECHUE MOJETen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadurta, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOrasa, MoJydeHHe, cCOOMpaHue, paclo3HaBaHUE U H3yUYEHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IPOBEICHUE KAUYECTBEHHBIX PEAKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3ajad4 1o teMe «BaxkHelmme HeMeTaIbl U UX COSIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxenus B llepmommueckon cucreMe XuMUYECKMX dieMmeHToB [J[. U
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTtauyeckas CBs3b U
METajuInyecKasi  KpUCTaulnueckass  pemérka.  DJEKTPOXMMUYECKHH  psin
HaMpspKeHUH MeTauioB. U3nyeckrue U XUMUYECKHUE CBOWMCTBa MeTaiioB. OOiue
crnocoObl modydeHuss MeTawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CHocoObl 3alUThl WX OT Koppo3uu. CraBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTalIbl: MOJ0XKeHue B Ileproguyeckoil cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTtpus U Kanus). OKcuiabl u
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TUJIPOKCUAB HATpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M UX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B pupoae. Pu3ndeckne 1 XUuMHYECKHE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. N. MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AJIOMUHHSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, ruipokcuibl U conu xenesa (I1) u xenesza
(1), ux cocraB, CBOICTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C oOpa3llaMud METaNIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHHUS KeEJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAHWE  BHUJACOMATEPUATOB), IPU3HAKOB  MPOTEKaAHUS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, UHKA, JKEJe3a
(1) u xene3a (1), meau (1), HaGIrOIEHUE U OMTUCAHKE MPOILIECCOB OKPAIMBAHHUS
IJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxHeunme
METaJUIbI U KX COCTUHEHUS».

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momolns npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas AOoMyCcTUMast
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).

Mestcnpeomemmnuie ceasu
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Peanuzamus MeXmpeaMeTHBIX CBS3€H MpU W3YYeHUHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSITUN, TaK U TIOHATUH, SBJSIFOIIMXCS CUCTEMHBIMHU JJII OTIIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4dHBINH (pakT, rumoTesa, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUPUKAIKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, MapHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsija, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTH, KPUCTAJINIECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJIHI,
MI0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMH POCCUUCKUMU
COLUMOKYJIbTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOliecTBe MpaBUjIaMHM M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YarOIIMXCA
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpeHne ONbITa ACSTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1)maTpuoTH4ecKoro BOCMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWI0, TIOHUMAaHHS 3HAYCHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 O00I1eCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HH(OpManuend o
MEPEOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHWMHUYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecce€ 3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBApUILEN C IO3ULHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIIOLINE
OCHOBY JIJI1 NMOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MUpa, MPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOIBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE IS OOBSCHEHUs HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € YYEOHBIMM TEKCTaMH, CIPABOYHOU
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JUTEPATypOi, MOCTYHNHBIMU TEXHHUUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
JeSITEIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHSA OOydeHHUS B
JIaIbHEUIIIEM;

4)popmMupoBaHUS KYJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTH COOJIOJIEHUS TIpaBWJ  OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPaKTUUECKOMY M3yUYEHUIO Mpodeccuii u Tpyia pa3indyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW MO XHWMHUH, OCO3HAHHBIA BBIOOP
WHIUBUyaIbHON TPAEKTOPUHU MPOAOJKEHUSI 00pa30BaHus ¢ YYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHOM POo(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOTUMBIX YMEHU,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJI€, OCHOBE €€ CYIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHOro o0pas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBui 0€30MACHOTO MOBEICHUS ITPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YTPOKAIOIMIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU M3YYCHUU XUMHH, IJIs
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEeH IPUPOIHON CPENOU, JIs ITOBBIIEHNUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJ00AIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTed MX pelIeHUs MOCPEICTBOM METOJ0B XHMMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbhIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

YMEHUSI MCHOJB30BATh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEpHbIC
NPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHSMH), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/ICIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIAaCCHU(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHaBJIMBATh TMPUUYUHHO-CIICACTBEHHbBIE CBA3M MEXIY OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTUYECKHE paCCYyX ACHUS (MHIAYKTUBHBIEC, AENYKTUBHbBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHHUE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUSA (NIPEIMETHbIE U
METanpeIMETHbIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIE MTPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyna U YypaBHEHHUE
XUMHYECKON PeaKIMK — MPU PelIeHUuH yuyeOHO-TI03HaBaTeNIbHBIX 33]a4, C y4ETOM
ATUX MOJIEIBHBIX MPEICTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHUE HCIOJIb30BATh MOCTABICHHBIE BOIPOCHl B KAu€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

npuoOpeTeHne OmbIiTa MO IUIAHUPOBAHUIO, OPTaHU3AlMU M IPOBEICHUIO
YUEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbTaT, GopMyarpoBaTh 0000IIEHUS U
BBIBOJIbI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET
0 MpojieJIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPENICTABICHHUS, MTOIYyYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMyJIIpHAsg JIUTEpaTypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJIbTYPOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (JOpMY MpeACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu ¢popmamu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh MW aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
WCCJIEIOBATENLCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXKAIoLEH NPHUPOAHOU
Cpensl.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBUS:

YMEHHs 3aJlaBaTh BOINpPOCHI (B XOJie Juanora W (WiIM) OUCKYCCHUHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYJIHPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS TPEMJIOKEHHON 3a/1a4K;

YMEHHSI  NOPEACTABIATh  IOJYYEHHbICE  PE3yJbTaTbl  MO3HABATEIBHOM
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IMPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  INPU  PELICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuid (00Cy X aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryasiTuBHbIe YyHUBeEpCAJIbHbIEe Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITEIbHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAaHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYEOHBIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKA C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHO padouelt mHporpaMMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
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NEUCTBUN, cHenupuIecKue I TpeAMETHOW o0mact «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHHI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUM:

e PpACKpBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUU 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKUCJICHHS, XMMHUYECKasi peakius, KiaccuuKaius peakiuid: peaxiuu
COCAUHEHHUSI, pEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBOM ekt peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas JOJIs BEIIECTBA
(mpolieHTHAsi KOHIIEHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (Hopmys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIICHHWS  DJJIEMEHTOB B  OWMHApHBIX  COCIUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACcCy COEAUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy I[lepmonnueckoit
CHUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIABHAA
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Mainbie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabnune «llepuoguueckass cucteMa XuUMHUYeCKuX »dyemeHToB [J[. W.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dIEKTPOHOB
U pacmpeeeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COCIMHEHWSI, MaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OMEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, 0000IeHHEe, CHCTEeMaTHU3alluio, KiacCu(pHUKaIUIo,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUs] CBOMCTB
BCIIECTB M XHWMHYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM 000pY/IOBaHHEM, a TakXKe MpaBHiaM OOpalieHus] ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa M KHCJIOpPOJA), MPUTOTOBJICHHUIO
pAacTBOPOB C ONPEAETEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOJAUTh  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xoHIy oOydenus B 9 kiacce npeMeTHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOUIUXCSl YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIIO’KHOE BEUIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBsI3b, TEIIOBON 3 PexT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacCTBOp,  DIIEKTPOJIMUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] JHUCCOLMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aINOTpoNnus, aM(pOTEePHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTh XUMHYECKON peakluH, MpPeeIbHO JIOMycTUMas
xoHuentpaus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATHA U
MPUMEHSThH 3TU OHATHUA MPU ONMKMCAHUY BELIECTB U X MPEBPALLICHUI;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJI€HHS (HOopMys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e OIpPENENATh BAJEHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, IMPUHAMIEKHOCTh BEHIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTAIIUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpeiBaThb cMbici Ilepuomnueckoro 3akonHa J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIHUCHIBAaTh U XapaKTEPU30BATh
tabnmmunyio (opmy [leproamdeckoil cUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pa3Myath TOHSTHS «rjaBHas mnoarpynmna (A-rpynma)» u «moOodyHas
noarpynna (b-rpynma)», wmanble U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenieieHue HMX TI0 JJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

e KJIACCH(PUIIUPOBATh XUMHYECKUE SJIEMEHTBI, HCOPTAHMYECKHE BEIECTBA,
XUMHUYECKHE peakuud (M0 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepHW30BaTh (OMHCHIBATH) OOIIME W CICIUPUICCKUE XHUMHICCKUE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
IIPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPAaBHEHUS HJIEKTPOJMTHUYECKONM JUCCOLMALIMM  KUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO
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oOMeHa, YypaBHEHHMsS peakUuuid, MOATBEPKAAOIIUX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KIACCOB;

e PpAacKpbIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUN
HIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3TUX PEeaKIIHii;

e TMPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAaHUS XUMHYECKHX IMPEBpAIllEHUH B Pa3IUYHbBIX
YCIIOBUSX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M  MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIONIO XHMMHUYECKOrOo »JJeMEeHTa 1o Qopmyie
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEeaKIii;

e coOmogaTh  MpaBWja  IOJIB30BAHUS ~ XUMHYECKOW  TOCYyIOM U
1a0opaTOpHBIM  O0OOpYJOBaHMEM, a TaKkKe IMpaBuia oOOpalleHus c
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO ra3a);

e TPOBOJAUTH  pPEAKLUMH, TOATBEP)KIAIOIIME  KAueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMUI-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBl AMMOHHUSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpax HEOPTraHMYECKUX BEIIECTB;

e TPUMEHSTh OCHOBHBIE ONEpaId MBICIUTEIBHON ACSITEIbHOCTH — aHalu3
U CHHTE3, CpaBHeHHE, OOO0OIIeHHe, CUCTEeMAaTH3alli0, BBIABICHHE
NPUYUHHO-CIEICTBEHHBIX CBS3€M — /JI1 M3Y4YEHHUsS] CBOMCTB BEUIECTB U
XUMHYECKUX pPEaKIHil, €CTeCTBEHHO-HAyYHble METOAbl IMO3HAHUS —
HaOJIoIeHne, U3MepeHne, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N KoanuecrBouacon DJIeKTPOHHbIE
0
HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bcer  Konrtpoabubiepador = IIpakTtuuyeckuepador
TEMIIPOrpaMMbl o0pa3oBaTejibHbIEpPeCyp
n 0 bl bl
Chbl
Pasznea 1.IlepBoHavyaibHbIeXUMHYECKHECTIOHSATHS
Xumus — BakHas 00J1aCThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOHU 5 2 bubnnorexa LIOK
' p https://m.edso00.ru/7f41837c
JIeSITENILHOCTH YEJIOBEKa
Bbu6nmuoreka [JOK
1.2 BemrecTBa 1 XUMHUYECKUEPEAKITAT 15 1
t peakd https://m.edsoo.ru/7f41837¢
Wroronopazneny 20

Pa3znen 2.BaxHeiline npeacTaBUTEd HEOPraHUYeCKUX BelleCTB

Bbu6nuoreka [JOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 httos://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
2.2 Bomopon.IlonsiTie o KUCIOTax M COMAX 8 1 https://m.edsoo.ru/7f41837¢
Bbu6nmuoreka [JOK
2.3 Bona. PactBopsl. [TonsiTie 06 ocHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCBIHEOPTaHUYECKUXCOETUHE 1 1 1 bubmmoreka [JOK
' HUI https://m.edsoo.ru/7f41837¢c
Hroronopazneny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jeMmeHToB . U. MenneneeBa. CTpoeHueaTOMOB.
XuMnuyeckasicBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU
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Ilepnonnueckuit 3axoH u [lepuoanueckas

bu6mmoreka [IOK
3.1 cUucTeMa XMMUYECKUX anemMeHToB /. 1. 7 https://m.edsoo.ru/7fA1837¢
MenneneeBa. CTpoeHneaToma
Xumudeckas cBs3b. OKHCIUTEILHO- bubmuorexa [JOK
3.2 8
BOCCTAHOBUTEIILHBIE PEAKIIUU https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
Hroronopasneny 15 https://m.edso0.ru/7f41837c
PesepBHOCBpeMs 3 bubmorexa LHOK
p p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KIIACC
N KonuyecrBouacos DJIEKTPOHHbIE
| HaumeHoBaHHMepa3/eJoB U (undpossbie)
n/ Bcer  KoHTposabHbIEpado IIpakTnyecknepado
TEeMIPOTrPaMMbI o0pa3oBaTebHbIepecyp
I 0 ThI ThI
Chbl
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpEeHME U yroyOneHne 3HAHUIA 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/IeJioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bubmmoreka [JOK
' KITHit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs! JUCCOLIUALIUS. 8 1 1 bubmmoreka [JOK
' XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edso00.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTa/uibl M HX COeTMHEHUS
51 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bu6nuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepUCTHKA XUMUYECKUX
2.2 anemenToB VIA-rpynmnsl. Cepa u 6 bubmorexa [JOK
' ) pymmbL. Lep https://m.eds00.ru/7f41a636
e€coeIMHEeHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [JOK
' A0 ’ P https://m.eds00.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
24 aneMeHToB |VA-rpynmel. Yraepona u 8 1 2 bubmorexa OK
' . Py ' pos https://m.edsoo.ru/7f41a636
KpPpCMHHU U UX COCAUHCHUA



https://m.edsoo.ru/7f41a636
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Hroronopazneny 25
Pa3zgen 3.MeTaJJIBI M BX CO€THHEHUSA
. bubmoreka [JOK
3.1 ObmpecroliCTBaMETAIIOR 4 https://m.edso0.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxxueiine Metayuisl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Wroronopazneny 20
Paznen 4. Xumus 1 okpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmrorexa LHOK
' Hl P https://m.edsoo.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMS 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne KoanuecTBo4acos
aTan3s DyIeKTpOoHHbIeU G POBLICOOPA30B
n  Temaypoka Bc  Konrpoanubl  Ilpakruyecku a y P p P
YeHHs aTeJIbHbIEPeCypPChI
/ ero  epaboTsI epadoThI
n

1 [Ipenmer xumuu. Ponb xumuu B 1 03.09.202 bu6mmoreka [IOK
JKW3HU 4yeroBeka. Tella U BemecTsa 4 o https://m.edsoo.ru/ff0d210c

5 IlonsTre 0 MeTOaX MO3HAHUS B 1 05.09.202 bubmunoreka LIOK
XAMHHA 4 R https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1

3 «ITpaBuna paboTsl B 1abopaTopuu u 1 1 10.09.202 Bu6muotexa [JOK
npuéMBI 0OpaIeHus ¢ 4 T https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTOBAHUEM)

4 YucThic BelecTBa U CMECH. 1 12.09.202 bubmunoreka LIOK
CriocoObI pa3ziesicHus cMecei 4 T https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 Eub OK

5) «Pa3nenenue cmeceli (Ha mpumepe 1 17.09.202 htl;IpSJ_I/I//I;T:;(;grU /1042868
OYHCTKH MOBAPEHHOMN COJIN )» 4 T '

but6mmoreka [IOK

0 ATOMEL H MOTICKYJIbI ! 19'09'202 https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE DIIEMEHTHI. 3HAKU 1 but6mmoreka [IOK



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
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ﬂOKyMEHTHOAHMCHH3ﬂeKTpOHHOﬁHOAHMCbD.

(CHMBOJIBI) XUMUYECKHX 3JIEMEHTOB 24.09.202  https://m.edsoo.ru/ff0d2be8
4
but6mmoreka [IOK
8 [TpocThie U CIOKHBICBEIIECTBA 26.09.202 https://m.edsoo.ru/ffod2a6e
bubmunoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOCYUEHHUE 21.10.202 https://m.edsoo.ru/Ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia. bubmmoreka [JOK
10 04.10.202
BaneHTHOCThaTOMOBXMMHUYECKUXAJIE 4 https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHocuTeNbHAs aTOMHAs Macca. Bu6 LIOK
NOJINOTCKA
11  OrtHocutenbHast MOJEKYJIsIpHAs 08.10.202 https://m.edsoo.ru/ff0d323c
Macca 4
12 MaccoBasi 107151 XMUMHAYECKOTO 10.10.202 bubmuotexa [JOK
3JIEMEHTA B COCAMHCHUU 4 https://m.edsoo.ru/ff0d350c
13 Konunuectro BemecTra. Moib. 15.10.202 bubnuoteka [JOK
MousipHas macca 4 https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBJICHUS. 17.10.202 bubmoreka [{OK
XuMuyecKas peakius 4 https://m.edsoo.ru/ff0d37fa
15 IIpu3naku n YCJIOBI/ISIUHPOTGKaHI/IH 99 10.202 Bu6muotexa [JOK
XAMUYECKHAX PEaKIINH 4 https://m.edsoo.ru/ff0d3al6
16  3akoH coXpaHEHHS MacCHI BEIIECTB. bubmmoreka [JOK



https://m.edsoo.ru/ff0d2be8
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XUMHYECKHE YPaBHCHHUS 24.10.202  https://m.edsoo.ru/ff0d3b88
4
BbrancieHuss Kom4ecTBa, Macchl Eu 1OK
HNOJIMOTEeKA
17 emecrsa no yp aBHteMM 29.10.202 https://m.edso00.ru/ff0d5708
XUMHYECKUX PEaKIUi 4
Knaccudukanus XuMHIESCKAX
18 €aKIuil (COeqMHEHUS, PA3I0KEHUS 31.10.202 bubmorexa [JOK
peart A P ’ o https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa) 4
M. B. JIoOMOHOCOB — y4€HBIii- Bu6 LIOK
NOJINOTCKA
19 SHIMKJIONEIUCT. O6o61uueHI/Ie u 05.11.202 https://m.edsoo.ru/F0d40cA
CUCTEMAaTH3AlUI3HAHUHA 4
KonrtponsHas padora Nel mo reme bu6nuorexa [IOK
20 07.11.202
«BelecTBa 1 XUMHYECKHUE PEAKLIAN 4 https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctas BuG 1OK
HNOJIMOTEeKA
21 Bo3ayxa. Kucnopog — snemeHt u 12.11.202 https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H 4
du3nyecKue ¥ XUMUICCKHE
99 CBOMCTBa KHCJIOPO/ia (peaKIuu 14.11.202 bubnuoteka [JOK
OKHWCJICHUS, TOPEHUE). 4 https://m.edsoo.ru/ff0d4614
[TonsTHEe0O00KCH IaX
Crioco0wI oiTy4e cioponaa
23 n;60 aTL; r;; quHH:;IILI;II_/III;erHinl 19.11.202  Pubmuorera LIOK
parop P ' o https://m.edsoo.ru/ff0d497a
[TpumeneHuexucaopoaa 4
TennoBoit 3¢ pext xumMnueckoit
24 peaKIu, IOHATHE O 21.11.202 bubmunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- 4 https://m.edso0.ru/ff0d4790

N DOHAOTCPMHUUCCKUX PCAKIUAX
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TomnuBo (He(Th, YToJib U METaH).

but6mmoreka [IOK
25 = 3arpsi3zHeHHE BO3yXa, CIIOCOOBI €To 26.11.202 https://m.edsoo.ru/ffodcda
MPEIOTBPALLECHUS 4
[TpakTrueckas padota Ne 3 o Teme BuG 1OK
nonoTeKa
26  «Ilomyuyenue u cobupanue ) 28.11.202 https://m.edsoo.ru/ff0dAae?
KHCIIOPO/Ia, U3YUEHUE €T0 CBOWCTBY 4
97 Bonopoa — snemeHT u npocroe 03.12.202 bubnuoteka [JOK
BeliecTBO. HaxoxaeHnue B mpupo/ie 4 https://m.edsoo.ru/ff0d4dd0
Ouznyeckue 1 XUMUIECKHE BuG 1IOK
g nOIMOTEeKA
28 | cBoicTBa BOAODOZA. 05:12.202 1 tips:/im.edsoo.ru/ffod4ddo
[IpumenenueBoiopoaa 4
bubmunoreka LIOK
29 [ToHsiTHE O KUCIIOTAX U COMAX i0.12.202 https://m.edsoo.ru/Fod50d2
30 CriocoOsI oTydeHus BOAOPOia B 12.12.202 bu6nuoreka [IOK
naboparopun 4 https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme BuG 1OK
nonnoTeKa
31 «ITonydenue u co?npaHHe BOJZIOpO/IA, 17.12.202 https://m.edsoo.ru/FOdAFA2
W3YyYEHHUE ETO CBOMCTB)» 4
39 Mounsipabiit 00BEM razoB. 3aKoH 19.12.202 bubmmoreka [JOK
ABorazipo 4 https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIHYECTBA B 1IOK
noIMOTEeKA
33 BeIIleCTBa rasa I10 ero I/ISBGCTHO.I‘VIy 24.12.202 https://m.edsoo.ru/Ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY 4
34 Brrunciienuss 00bEMOB Ta30B 110 bubmunoreka LIOK
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YPaBHEHHIO PEAKI[MH HA OCHOBE 26.12.202  https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUN ra30B 4

35 @Hsvnqecxne 1 XUMHUYECKHE 14.01.202 bubnuoteka [JOK
CBOIICTBAa BOJIBI 5 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonstre 00 16.01.202 bubmunoreka LIOK
WHIUKATOpax 5 https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTens.
Hacruimmennrsle 1 HeHaCHIIIEHHBIE bubmunoreka LIOK

37 21.01.202
pacTtBOpbl. MaccoBasi 0J1sl BEIIECTBa 5 https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

38 «HpI/II‘OTf)BJIeIU{I/Ie paCTBcpoB c ) 93.01.202 bubmmoreka [JOK
OIpPENIEIIEHHON MacCOBOM JOJIEN 5 https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEIIECTBAY»

39 KonrtponsHas padbora Ne2 o reme 28.01.202 bu6bnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» 5 https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, KiacCUpUKALINS, 30.01.202 but6mmoreka [IOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA BuG 1OK

nOIroTEeKa

41 04.02.202
[CHCTOTHRIX, OCHOBHBIX H https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB 5

42 OcHoBaHUS: COCTaB, 06.02.202 bubmunoreka LIOK

KJaccuuKalus, HOMEHKIIaTypa

5

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

,ﬂ,OKyMEHT noanncaH 3}'IeKTpOHHOﬁ noanucbio.

ITonyyenue u XMMHUYECKHE CBOMCTBA

but6mmoreka [IOK

43 OCHOBaHHI ;1'02'202 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, 13.02.202 but6mmoreka [IOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue nu XuMHYECKHE CBOMCTBA 18.02.202 bu6nuoreka [IOK
KHCIIOT 5 https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cn:;é:: nﬁn )e;ml{v[ XILI;IWT{ZSK% 20.02.202 ~ Dromuorexa IOK
. v ’ R https://m.edso0.ru/00ad9474
CBOMCTBA 5
[TpakTuyeckas padora Ne 6.
47 Pemenue skcriepuMeHTANBHBIX 3aa4 25 02.202 Bu6muotexa [IOK
mo Teme «OCHOBHBIE KJIacChl 5 https://m.edsoo.ru/00ad9b7c
HEOPTaHHYCCKUX COCIMHCHUI»
['enernueckas cBsA3b MEXKIY
48 KJIacCaMU HEOPTraHUYECKUX 27.02.202 bubmorexa [IOK
. p T https://m.eds00.ru/00ad9a50
COCAUHEHUU 5
49 O06o00meHue u ) 04.03.202 bubnuoteka [JOK
CHCTeMaTH3alusI3HaHUH 5 https://m.edsoo.ru/00ad9ch?2
KontponbHas padota Ne3 mo teme Eub 1OK
" noIMOTEKA
50 OCHOBHBIGUI:J'IaCCBI HEOPTaHMYIECKMX 06.03.202 https://m.edsoo.ru/00adge1a
COEIMHEHUN 5
[TepBBIe TOMBITKY KJIACCH(PUKAITAU
bubmunoreka LIOK
51 XHMHYECKHX 3J1eMeHTOB. [loHsATHE O 11.03.202
https://m.edsoo.ru/00ad9ffa
IpyMax CXOIHBIX 3JICMCHTOB 5
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[Tepuoanueckuii 3aKOH 1
Ilepuonnueckas cucrema

bubmunoreka LIOK

2 13.03.202
> XUMHYECKUX 31eMeHTOB [I. U. 53 03.20 https://m.edsoo.ru/00ada52c
Menpgeneena
bu6mmoreka [IOK
53 Tepuoapt, rpymrsi, nOArpys! ;8'03'202 https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX 20.03.202 bu6nuoreka [IOK
sanaep. M3oTonsl 5 https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bubmoreka [{OK
55 aToMOB 3JieMeHTOB [lepuoanueckoii 25.03.202
https://m.edsoo.ru/00ada6bc
cuctemsl [[. . Menneneena 5
XapakTepucTuKa XUMHUIECKOTO
56 DJIEMEHTA 110 eri) MMOJIOXKCHHUIO B 97.03.202 bubmunoreka LIOK
[Tepuonuueckoit cucreme /1. U. 5 https://m.edsoo.ru/00ada824
Menpeneena
3nauenue Ilepnonnueckoro 3akoHa
57 AL PasBUTHI HAyKH I/I HpvaKTI/IKI/I. . 01.04.202 Bu6muotexa [JOK
N. MenaeneeB — y4€HbIH, Me1aror u 5 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DNEeKTPOOTPULIATEIBHOCTHATOMOBXH 03.04.202 Bu6muotexa [JOK
MUYECKUXDIIEMEHTOB 5 https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonHasxuMuuecKkascBsizb 28.04.202 https://m.edsoo.ru/00adac34
60  KoBaneHTHaAMOIApHATXUMHUIECKASC bubnuoteka [JOK
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BA3b 10.04.202  https://m.edsoo.ru/00adaab8
5
61 KoBaneHnTHasHEenoasspHAIXUMUYECKA 1 15.04.202 bu6nuoreka [IOK
SICBSI3b 5 https://m.edsoo.ru/00adaabh9
bubmunoreka LIOK
62 CrenerpokHcaeH A ! 27'04'202 https://m.edsoo.ru/00adae28
63 OKucIuTeNbHO- 1 99 04.202 bubmoreka [{OK
BOCCTaHOBUTEIBHBICPEAKITUN 5 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKUCIUTENIN U BOCCTAHOBUTEIN 1 24.04.202 https://m.edsoo.ru/00adb076
KonrponsHasg padora Ne4 1o teme
o5 | CT&EE’; a’; EMa ra et HoTeM . 29.04.202  BuGmuorexa LIOK
p ' 5 https://m.edsoo.ru/00adb486
XUMHUYECKASACBA3L»
66 PesepBHBIi ypoK. O6o6£ueHI/Ie u 1 13.05.202 bu6nuoreka [IOK
cucTeMaTH3allus 3HaHUI 5 https://m.edsoo.ru/00adb33c
67 PesepBHBIit ypoK. O6o6£ueHI/Ie u 1 15.05.202 bubmmoreka [JOK
cUCTeMaTH3anus 3HaHUU 5 https://m.edsoo.ru/00ad9ch?2
68 PesepBHbIil ypoK. 0606£ueHne U 1 20.05.202 Bu6muotexa [JOK
cucTeMaTu3anus 3HaHuM 5 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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,ﬂ,OKyMEHT noanncaH BHEKTPOHHOﬁ noanucbio.

9 KIIACC
Ne KoanuecrBouacon
B aTaus JeKTPpOHHBIe(PPOBLICOOPa30
n Temaypoka ¢ Konrpoabnsl  IIpakruueck a y P P P
er YyeHHus BaTeJIbHbIEpecypChl
/ epadoThI nepadoThI
. 0
[lepunonnueckuii 3akoH. [lepnonnueckas
ProR ProR bubmuorexa [JOK
1 cHucTeMa XMMHUYECKuX anemMeHToB []. M. 1 03.09.20
https://m.edsoo.ru/00adb59%
Meunneneena 24
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 05.09.20 bubmmorexa [JOK
P P T https://m.edsoo.ru/00adb6b6
MIEPHOJIOB 24
Knaccudukanus 1 HOMEHKIATypa bubmmoreka [IOK
3 1 10.09.20
HEOPTaHWYECKUX BEILECTB 24 https://m.edsoo.ru/00adb7e2
Bubl XUMUYECKOW CBSI3U U TUIIBI bubmuorexa [JOK
4 N 1 12.09.20
KPUCTAJUIMYECKUX PELIETOK 24 https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1 17.09.20
OCHOBHBIX pa3/IeoB Kypca 8 Kiaccay 24
Knaccudukanus XuMHUECKUX peakiui bubmmoreka [JOK
6 1 19.09.20
M0 Pa3INYHBIM TPU3HAKAM 24 https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN BuG 110K
nOIMoTeKa
7 ! 1 24.09.2
peakuuu. [loHATHE O TOMOT€HHBIX U 09.20 https://m.edsoo.ru/00adbea
TeTEPOTECHHBIX PEAKIIHIX 24
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IToHsATHE O XUMHUUECKOM PAaBHOBCCHUHU.
@DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh

Bbu6nuoreka [JOK

8 26.09.20
XUMHUYECKOW PEAKLUHU U MOJI0KEHUE 24 https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTENbHO- bubmuorexa [JOK
9 01.10.20
BOCCTaHOBUTEJbHBIEPEAKIIUN 24 https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOMN BuG 10K
nOIMoTEKa
10 mucconuanyy. CHIIBHBIE U CIIA0bIE 03.10.20 https://m.edsoo.ru/00adcd6s
3JICKTPOJIUTHI 24
. bubmuorexa [JOK
11 MouneieypasHermspeaxuii 22'10'20 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U BuG 110K
B . noInoTeKa
12 OCHOBAaHUI1 B CBeTeque,I[CTaBJ'IeHI/II/I 00 10.10.20 https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT 24
XUMHUYECKHE CBOMCTBA COJICH B CBETE Bu6 LIOK
. . nOIMoTEKa
13 mnpexacraBieHuit 00 3IEKTPOIUTUYECKON 15.10.20 https://m.edsoo.ru/00add8b?
Juccoluanmuu 24
N bu6mmoreka [IOK
14 [Tonsatue o runponuzeconei ;71.10.20 https://m.edsoo.ru/00addoda
. bu6mmoreka [IOK
15 O0001IeHne U cUCTEMAaTU3 A3 HAHUI 22.10.20 https://m.edsoo.ru/00addd12
16 [TpaxTuueckas padota Ne 1. «Pemenue 94.10.20 bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a1a4»

24

https://m.edsoo.ru/00addbfa
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KonTtponsHas padora Ne2 o reme

bu6mmoreka [IOK

17 «INEKTPOIUTUYECKAS] TUCCOLIUALIMSL. 29.10.20 https://m.edsoo.ru/00addeco
XVUMUYECKUEPEAKITNH B PACTBOPAX) 24
OO01mas XxapakTepuCTHKA raJIOrCHOB.
18 XUMHYECKHE CBOIICTBA HA IIPUMEPE 31.10.20 bubmmorexa [IOK
pHMep o https://m.edsoo.ru/00addfe2
XJiopa 24
XnopoBogopoa. ComnsiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA, MTOJIYUECHUE 05.11.20 bubmmorexa [IOK
’ yi ’ o https://m.edsoo.ru/00ade104
MIPUMEHEHUE 24
[IpakTrueckas padota Ne 2 o Teme
20 «[Tonyuyenue coJISTHON KUCIIOTHI 07.11.20 bubmorexa LOK
YHeHIe N ’ o https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY» 24
BBI‘II/ICJIGHI/IH 110 ypaBHeHI/ISIM
21 XUMHUUYECKHUX PEAKIUN, €CIIH OQUH U3 12.11.20 bubnnorexa LIOK
PeaKiHi, A o https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE 24
OO01mas xapakTepUCTHKA dJIEMEHTOB bubanorexa [HOK
22 14.11.20
VIA-rpymniibl 24 https://m.edsoo.ru/00ade64a
Anorponssle MOTU(UKALIANA CEPEI.
p and 1Kan p : bubnnorexa LIOK
23 Haxosxnenue cepsl 1 €€ coeTMHEHUH B 19.11.20
. https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHECBOWCTBACEPHI 24
CepoBonopon, ctpoenue, pu3ndeckue u bubmmoreka [JOK
24 . 21.11.20
XUMHYECKHE CBOIICTBA 24 https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTAa,
. bubmuorexa [JOK
25  (usmyeckue U XUMHUYECKHUE CBOWCTBA, 26.11.20
https://m.edsoo.ru/00adea28
MIPUMEHEHUE 24
26  XuMHUYECKHE PEaKIINH, JIeKaIIIe B Bbu6nuoreka [JOK
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OCHOBE ITPOMBIIIJIEHHOTO CIIOCO0a 28.11.20 | https://m.edsoo.ru/00adec8a
MIOJIyYEHUS CEPHOIN KUCIIOTHI. 24
XUMHYECKOE3arps3HEHUEOKPYKAIOIIEHC
penbIcoe TMHEHUSIMUCEPHI
97 BrluncieHue MaccoBO# 101U BBIXO/a 03.12.20  BubGnuoreka [IOK
IIPOYKTA PEAKLINU 24 https://m.edsoo.ru/00adec8a
OO0mas XxapakTepucTUKa 3JIeMeHTOB V A-
rpynmsl. A30T, paCIpOCTPAHEHHUE B bubanorexa [HOK
28 05.12.20
npupoje, GuznyecKrue 1 XuMUIecKue 24 https://m.edso0o.ru/00adeea6
CBOMCTBA
AMMHUak, ero pu3nuecKue U XUMHUYECKUe bubmmoreka [JOK
29 . 10.12.20
CBOICTBA, MOJIYYECHUE U TPUMEHEHUE 24 https://m.edso00.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30  «llonmyyenue ammuaka, H3y4eHUeE €ro 12.12.20 bubmmorexa LIOK
. i 1Y o https://m.eds00.ru/00adf180
CBOICTB» 24
A3oTHas KUCIoTa, €€ hu3ndecKue u bubanorexa HOK
31 . 17.12.20
XUMHWYECKHUE CBOMCTBA 24 https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
AMMOHHS B KaUCCTBC MUHCPAJIbHBIX Bu6 I_IOK
. noIMoTeKa
32 ynoopemuit, . 19.12.20 https://m.edso00.ru/00adf518
XUMHUYECKOE3aArpsA3HEHUEOKPYKAKOLIEHC 24
PEABICOCIMHCHUAMUA30TA
®ochop. Okeun docdopa (V) u
33 (1)00(%)0 pHa;I ann((l))Ta (bqnfmgie)cxne U 24.12.20 bubmmorexa LIOK
P L T https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, IIOJyYEHUE 24
34 = Hcnonws3zoBanue ¢pocdaToB B KAUYECTBE bubmuorexa [JOK
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MUHEPATBHBIX YI0OPCHHUIA. 26.12.20 https://m.edso00.ru/00adfc20
3arpsizHeHuenpupoHoicpeapihocharam 24
u
Yraepon, pacipoCTpaHEHHUE B IIPUPOJE, bubanorexa HOK
35 . 14.01.20
dusznyecKre 1 XUMUIECKIE CBOMNCTBA o5 https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepoaa, ux pu3ndeckue u
XHUMHUYECKHE CBOMCTBA. DKOJIOTUUECKHUE bubmuorexa [JOK
36 16.01.20
poOJIEMBbI, CBSI3aHHBIC C OKCHUIOM o5 https://m.edsoo.ru/00adfebe
yriepona (1V)
37 | YrospHas KUCIOTA U €€ COJIH 21.01.20 bubmmorexa [JOK
o5 https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITomyuenune yriaekucioro rasa. bubmmoreka [JOK
38 23.01.20
KadectBennas peaxius Ha kapOOHaT- o5 https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIE MOHATUS 00
39 | opraHMuYecKHX BEIIECTBaX Kak O 28.01.20 bubmorexa LOK
p = o https://m.edsoo0.ru/00ae054¢e
COCTMHEHUSX YIiIepoaa 25
N bu6mmoreka [IOK
40 Kpemnuii u erocoennHeHus 22.01.20 https://m.eds00.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubanorexka HOK
41 . 04.02.20
«BaxHeie HeMeTalIbl U UX o5 https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
42 Kontponbnas padota Ne3 no teme bu6mmoreka [IOK
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«BaxkHelmme HeMeTauIbl U UX 06.02.20 https://m.edsoo.ru/00ae0e18
COEINMHEHUI 25
OO6mas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIJIOB. Eub OK
43 MerTtamnueckast CBSI3b U MeTaJNINUECKas 11.02.20 nosmorexa I1
. https://m.edsoo.ru/00ae103e
KpUCTAIITNYECKAs pEIIETKA. 25
DdusnyeckuecBoiCTBAMETAILIIOB
XHUMHYEeCKHE CBOMCTBA METAIJIOB. BuG 10K
. . nOIMoTEKa
44 DIEKTPOXUMHUYCCKHH PsJT HATPSIKEHUH 13.02.20 https://m.edsoo.ru/00ae1156
METAJLIOB 25
OO6mme cnocoObI MOTYyYEHUS METAIIJIOB.
CmutaBbl. Beruncienus no ypaBHEHUSAM bubmmoreka [JOK
45 N 18.02.20
XUMHYECKUX PEaKIUi, €CIIU OJUH U3 o5 https://m.edso0.ru/00ael1156
peareHTOB COJIEPIKUT MPUMECH
Bbu6nuoreka [JOK
46  TlonsTHE O KOPPOZUUMETAIIIOB 22.02.20 https://m.edsoo.ru/00ae1278
Bbu6nmuoreka [JOK
47 [Henoumpiemeran bt ;:'02'20 https://m.edsoo.ru/00ae14b?2
bu6mmoreka [IOK
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJIHSI 2;.02.20 https://m.edsoo.ru/00ae14b2
49 L[IeHOqu{oaeMenLHULIe METaJLJTbI — 04.03.20 bubanorexa HOK
KaJIbIIUA U MarHui o5 https://m.edsoo.ru/00ae15e8
50 Baxkueiimecoe TMHEHUAK AU bubmorexa LOK
A B 06.03.20 https://m.edsoo.ru/00ae15e8
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25
51 O0001IeHNe U cCUCTEMAaTU3 A3 HAHUI 11.03.20
25
59 JKécTkocTh BOABI M CLIOCOOBI €€ 13.03.20 Bbu6nuoreka [JOK
YCTPAaHEHHUS o5 https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme BuG OK
53 "XKEcTKOCTL BOABI U METOELI €€ 18.03.20 nbmmorexa L
https://m.edsoo.ru/00aelae8
ycTpaHneHus" 25
N bu6mmoreka [IOK
54 | AmoMuruH 22'03'20 https://m.edsoo.ru/00aelc64
55 AMdoTepHBIC CBOMCTBA OKCHIA U 25.03.20 @ Bubamoreka [IOK
THIPOKCHIA 25 https://m.edsoo.ru/00aelc64
Bbu6nuoreka [JOK
56 | Heneso 22'03'20 https://m.edso0o.ru/00ae1d86
57 Oxcuipl, THAPOKCUIBI 1 coitu xkene3a (1) 01.04.20 bubmuorexa [JOK
u xenesa (1) o5 https://m.edso0.ru/00ae35e6
58 O0001IeHNEe U CHCTEMATH3AIUI3HAHUI 03.04.20
25
[Tpaktuueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubanorexa HOK
59 . 08.04.20
«BaxkHeine MeTaibl 1 UX o5 https://m.edsoo.ru/00ae3de8

COCOAUHCHUSA



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

,ﬂ,OKyMEHT noanncaH 3}'IeKTpOHHOﬁ noanucbio.

Brluncnenus no ypaBHeHUIM
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3
peareHToB J1aH B U30bITKE WM COJEPKHUT

Bbu6nuoreka [JOK

10.04.2
60 MIPUMECH. 22 04.20 https://m.edsoo.ru/00ae1750
BrruncienusaMaccoBON 10 IMBBIXOAANTPO/T
YKTapeaKInu
61  OO6oOmeHue U cucTeMaTU3ALUSI3HAHUI 15.04.20
25
KonTponsHas padora Ne4 o Teme
62 «BaxkHeie MeTallIbl 1 HX 17.04.20
COCIUHCHUS ) 25
BenectBa 1 MmaTepuainbl B IOBCEHEBHOM bu6mmoreka [IOK
63 22.04.20
JKM3HH YeJI0BeKa o5 https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE3arpsi3HEHUEOKPYKAIOIIEHC 24.04.20 Bbu6nuoreka [JOK
pensl o5 https://m.eds00.ru/00ae4270
65 Ponp xumMuu B penieHNH 3KOJI0TMYECKUX 15.04.20 bubmmoreka [IOK
npo0em o5 https://m.edsoo.ru/00ae4270
PezepBublit ypok. O6001eHuE 1 bubmmoreka [IOK
66 . 17.04.20
CUCTEMAaTH3alMs 3HAHUHN o5 https://m.edsoo.ru/00ae0d0a
PezepBublit ypok. O6001eHue u bubnuoreka [IOK
67 . 22.04.20
cHCTeMaTHU3alus 3HaHUH o5 https://m.edsoo.ru/00adb33c
68  PeseprubIiil ypok. O60061IcHIE 1 bubmuorexa [JOK
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CUCTeEMaTHU3anus 3HaHUU

24.04.20
25

https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl yPOBEHb: YUECOHUK; 5-€¢ U3aHue, iepepadoTaHHoE,
8 kimacc/ I'abpuensan O.C., OctpoymoB W.I'., CnaakoB C.A. AkiinoHepHoe
obmectBo «M3natenpcTBo «IIpocBemnenner

» Xumust: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHME, TepepaboTaHHOE,
9 xmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. AKIIMOHEPHOE

obmectBo «M3narenscTBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xummust. 8-11 kmacceel. Cuctema 3aganuii Mo remaTudeckum osiokam. [Iporpamma
O. C. I'abpuensna/ [lunpaukosa H.H.

[legarornyeckasi AMarHOCTHKA B XUMUUECKOM oOpa3oBaHuH. [IpakTukym.

VYyebnoe nmocodue/ [Tak M.C.

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
https://www.uchportal.ru/dir/7

https://ankchemistry.nethouse.ru/
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JOKYMEHT NOJANUCAH DJIEKTPOHHOW NOANNUCBIO
HOAJIUHHOCTD JOKYMEHTA INIOATBEPK/IEHA.

<o N IMPOBEPEHO B IIPOI'PAMME KPUIITOAPM.

moAIINCH

O6wuit ctaTyc nognucu: Noanuce BepHa

CeptuduKar: 009629ADD2EF978FB064762DEA8F125F63

Bnapeneu: CrapkuH Cepreit lembaHosuY, CtapkuH, Cepreit lembaAHOBWY,
ussur3l@yandex.ru, 251101806477, 04545488475, MYHUUUMNANBbHOE
BIOAMETHOE OBLLEOBPA3OBATE/IbHOE YYPEKAEHWNE "CPEAHAA
OBLLEOBPA3OBATE/IbHAA LUKOMA Ne 31" I.YCCYPUUCKA YCCYPUNCKOTO
FOPOAOCKOIO OKPYTA, AnpekTtop, Yccypuiick, Mpumopckuii kpan, RU

UspaTtennb: KasHayencTtBo Poccum, KasHaueinctso Poccuu, RU, r. Mocksa, bonbLioi

Cpok peiictBus:

[arta u Bpemsa co3pgaHusa IM:

31aTOYCTUHCKUI Nepeynok, 4. 6, ctpoenne 1, 1047797019830, 7710568760,
77 MockBa, uc_fk@roskazna.ru
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