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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe enepalbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPENnofaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumMum Aa€T TPENCTABICHUE O IIENSAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHuUe,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM MU TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTEPUCTUKH coAepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHS] XHUMHUU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  O0yYalolUXCs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkkKe TPeOOBaHMM K
pe3yJsibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JICH M3yUeHHs MPeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib UrparoT (GOopMUpPYEMbIE€ XUMHEH NpPEICTaBICHUS O B3aMMOIIPEBPAIICHUIX
SHEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TriI00aibHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmumxcsi, HaBBIKOB HMX CaMOCTOSATEIHLHOW ydeOHOW  JesTEeIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHAILHOM JESITENbHOCTH;

3HAKOMUT CO CHenUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
00pa3oBaHuE 00YYAIOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHHH XUMHMHM OOECHedYMBaIOTCS crHelupuKon
colepxkaHusi  y4eOHOro  TpeaMeTa, KOTOPBIA  SIBJSETCS — MENaroru4ecKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpEACIEHHOM 3Tare eé
pa3BUTHSL.

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

CrpykTypa coaepkKaHus MPOrpaMMbl MO XUMHUU CPOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOro mnoaxona Kk €€ mzydeHuro. ColepraHue CKIIaJbIBAETCS W3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN O XUMHYECKOU
peakiun. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEIACTABICHUN
Pa3HOro ypOBHS:

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

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBICHHN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIUA OOBSICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAyYHOW KapTUHBI MHpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICYEHUEM
3HAHUN M3 paHee M3YUYEHHBIX YUEOHBIX NpeaMeToB: «OKpyKaomMil MUp,
«buosorus. 5—7 kiaccel» u «dusuka. 7 Kmacey.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbBHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX



3HaHUU — BaXKHEUIINX (PAKTOB, MOHITHIM, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKH, B
OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TP HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHHM MpPaBHJI O€30MacHOr0 OOpalleHHs C BEUIeCTBaAaMH B
MOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSI BAXKHOE
3Ha4YE€HHE MPUOOPEIH TaKue 1ENH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY NPHUHSTHIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUsST HA  CHUCTEMaTHYECKOE MpUOOILEeHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I03HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METOoJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBPHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((dopmupoBanue oOmel (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIETO MHPA, UCIOJIb3Ysl 3HAHUS WU ONBIT, MOJYYEHHBIE MPU H3YUYEHUU
XUMUHU, TPUMEHSATh MX MpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX  OTHOIICHH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIHHOCTH B HEIIX
COXpaHEHUs CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPeibl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpaBICHHOCTU AAJIbHEUIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwsi, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUECKHUE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE dIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTEeNbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J10Jisi XUMUYECKOTIO 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemnlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Ou3NYecKue U XUMUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKue ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEeaKlni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTIOBAaHUEM, U3yUECHUE U OMHCAHUE
bU3NYeCKUX CBOWCTB OO0pas3lOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3nueckux (IJIaBJIE€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHME CBEYM, MPOKAIUBAHUE
MEJTHOWM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pas3lioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIelCcTBUE Kee3a ¢ pacTBopoM coiu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHMUE,
BHITIAPUBAHUE, AUCTHILIAINS, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOU
coid, HaOJMIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIICH MOJICKYJ
(ILIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT U MPOCTOE
BemecTBO. HaxokneHwe kucimopoga B TpUPOAE, (PU3MYecKne W XUMHUYECKHE



cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopoma. CrocoObI
MOJYYEHHS] KHUCIOpOJa B Ja0Oparopud U MOpOMbIIIIEHHOCTUH. Kpyrosopot
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIUs KUCI0poaa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpoctoe BemiecTBo. HaxokaeHue Bomopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. KucmoTel u comnu.

Momsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEleCTBa B PaCTBOpPE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Poisib pacTBOpOB B pupoA€ U B KU3HU 4YeI0BEeKa. KpyroBopoT BOIBI B IPUPOLE.
3arps3HeHre NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knmaccuduxarus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusa. Knaccupukanus ocHOBaHMI: MIENOYM U HEPACTBOPUMbIE
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTm MmetaimoB H. H. bekertona.
[lony4yeHne KHUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
IpeKpalieHuss TOpeHus (moXapa), O3HaKOMJIeHHe C oOpasllaMu OKCHIOB U
OTHMCAaHUE WX CBOMCTB, MOJydYeHHE, COOMpaHWe, pACIO3HABAHWUE M H3yUYCHUE
CBOMCTB BOJIOpojia (TopeHue), B3aumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX  KJIACCOB,
HaOJII0ICHUEe U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
uzydeHue B3zaumojencTBua okcuga mean (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMWA HEUTpalu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJUIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHelIMe Kiacchl HEOPraHUYECKHUX
COCIUHEHUN).

Iepuoanyecknit 3akoH u Ilepumoamyeckass cucreMa XHUMHYECKHUX
ya1emMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KJACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [loHsitne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTe€HbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomnepuonHas ¢ JJIUHHONEpUOAHAs  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepuonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH WM3MEHEHUs pPAANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB MO IPyNnaM U MepruoaaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yu€Hbl u
rpa)KJaHVH.

Xumuueckass cBsizb. KoBasieHTHas (TMoJjisipHass M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKKCIEHUsI U BOCCTaHOBIEHUSI. OKUCIUTENA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,



WUIIOCTPUPYIOIIUX ~ IOPUMEPBl  OKHUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pEeaKUuid
(ropeHue, peakliuy pa3ioKeHHsI, COEUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanns meXnpeaMETHBIX CBS3€M NMpHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyUHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH ISl OTIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LINKJIA.

OO011e ecTeCTBeHHO--Hay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnores3a, Teopus,
3aKOH, aHaJIu3, CHUHTE3, KiIacCUPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHME BEILIECTBA, I'a3, (PU3MYECKUE BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, Kalblusi M HX
COCAMHEHU B COOTBETCTBUU C TOJIOKEHUEM »JJIEMEHTOB B Ilepuommueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHUYECKOW CBA3U. THIIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKONU PEIIETKU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus nu HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakivii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOLIMX B pEAKIMU BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCICHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHe 0 rOMOTreHHBIX U IreTepOreHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
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BJIMAOONIME Ha CKOPOCTb XUMHUYECKOM p€akuyn #n IIOJOKCHHUC XHMHYCCKOIO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCIIUTEJIBHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OalaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIe SJIEKTPOJIUTHI.

Peakinu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa UCCOLUUALMU KHCJIOT, WIEJI0YE H COoJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpazoBaHue oOcanaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (puU3nUecKue CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieso4amu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxxHeumme XJIOpuAbl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mast xapaktepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHue, (U3NUECKUe U
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XUMHUYECKHe cBOicTBa. OKCHIBI cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mmMe Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[TpumeneHue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpUpoOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYIXKAIOMIEH Cpelbl COSAMHEHHUSAMU Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALCHUS.

OO1mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPUPOIE,
duznyeckue u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
bu3nYecKkue 1 XuMHUYECKHUEe CBOMCTBA, NOJyueHue U npuMeHeHue. Conu aMMOHUS,
ux (U3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MoJlyuyeHue, (Pu3nueckue M XUMHUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENs Kiacca KUCIOT U CHEIU(pUYECKHE).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyecTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOe 3arpsi3HEHUE OKPYKaIOIIe cpeibl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
aioTponHbie Moaudukanuu (ochopa, huzmUeckne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, Gu3MIecKre 1 XUMHIESCKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHU.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUSA.  YTIEpoJ,  aJUIOTPOMHbIE
Moau(duUKalMK, pPACIpPOCTpaHEHHE B NPUPOJE, (PUINYECKHE U XHUMHUYECKHE
cBoricTBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUbl yriiepoaa, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rio0ampbHOrO TMOTEIUICHUS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIOoTa U €€ COH, UX (PU3UYECKUE U XUMUYECKHUE CBOMCTBA,
nojsyueHue U npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonk3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHayanbHbIe TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UX



12

poJii B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COEAUHEHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHenue. CoenauHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BaHUE B
OBITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepHaNbl: KEPaMHKA,
CTEKJIO, IIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HH.

Xumuyeckuii IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalOIIHe (PU3NUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOIb30BAHHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHUSIMH  (BO3MOXXHO  HCIIOJIh30BaHUE
BUJICOMATEPHUAIIOB), HAOIOCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JACHCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYEHHUE XUMHYECKUX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHHE KaueCTBEHHON peakIuy Ha cyJbdar-
WOH W HaOJIOJeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBamu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yAOOpEHUi, MOTyUYEHHE,
cobupaHue, paclo3HaBaHWE W MW3Y4YEHHUE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX peaKIuii Ha MOH aMMOHHS U ¢ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOIEMCTBUE KOHIEHTPUPOBAHHOW a30THOU KHCJIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPUAIIOB), H3y4YECHUE MoOJEeen
KPUCTAUTMYECKUX peIETOK anmMasza, rpadura, dyiiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJydyeHue, coOupaHue, pacrlo3HaBaHUE M M3yUYCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJACHUE KAa4eCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3YyYCHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIIMEH CUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTANIbHBIX
3a/1a4 1o TeMe «BakHelne HeMeTaubl U UX COCTUHEHUS.

MeTaJibl U1 MX COEIMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU
ux nosiokeHus B llepuommueckon cucreme xumuuyeckux osiemeHtoB [J[. .
MenpneneeBa u ctpoeHus aTroMoB. CTpoeHue meTauioB. Merammumyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpsDKeHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBa MeTayioB. Ob1mue
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crnocoObl modydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CrmyaBel (CTadb, YyTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[[lenounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anemeHToB . . MenpaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTpus U Kanus). OKcuiabl u
TUAPOKCUIBI HATpuss W Kanus. lIpuMeHeHHe WIENOYHBIX METAIOB M HX
COCIMHCHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B npupoze. Gusnueckrne 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseillive coeauHeHUs Kaiblus (OKCUI, TUIPOKCHA, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XMMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
AIFOMHUHMUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKCubl, TuIpokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METaNIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE PE3YJbTATOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIbIUS U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCAa TOPEHHUS XKeEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEPHAJIOB), IPU3HAKOB  IPOTEKaHUS
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KalblUs, aJIFOMUHMS, IMHKA, JKEJe3a
(I1) u xeneza (III), menu (1), HaGarOAEHUE M OMTMCAHUE TIPOILIECCOB OKPAITMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdus W KaJlblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUJIPOKCUAA ATIOMUHUS
Y TUIPOKCHJIA IMHKA, PEIIEHNE SKCIEPUMEHTANIBHBIX 3a7a4 o TeMe «Baxueiime
METaJUIbl U UX COETUHEHUS.

XUMHA 4 OKPYKaKWLIas cpeaa

BemecTtBa u marepuanbsl B IOBCEAHEBHOW KU3HM uelloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.
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XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH ISl OT/IEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KilacCUpUKALMA, MNEPUOAUYHOCTh, HAONIIOJACHHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
2 (deKT, TEXHOIOT S, MAaTEPHAITHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TOIBI, PAaJUOAaKTHBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsii, ITPOBOIHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TelO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE37b1, COJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI00pEeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



15

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 POCCUHCKUMU
COLUMOKYJIbTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, IIPUHSTBIMU B
oOlIecTBe MpaBUjIaMHM M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALHUN W
pacIIMpeHne OIbITa ACSTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIUI0, TIOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 00I1IeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuenr o
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNEOBAaTEIbCKOM, TBOPUECKOM W JAPYTUX  BUAaX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3/JaHUN YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOINIOMOIIM B IIpPOLIECCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE ITIOBEICHHE U IIOCTYIIKM CBOMX TOBAapUILEN C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaAKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIIOLIUE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTHUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE IS OOBSCHEHHWs HAOIIOAaEMBIX IMPOIIECCOB W SIBICHHUIA,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpPbl, B TOM YHUCIE
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HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATypOi, JOCTYHMHBIMU TEXHHUUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHHIO U MO3HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh H
CHOCOOHOCTP K  €aMOOOpa30BaHMIO, TMPOEKTHOM M MCCIEI0BaTEIbCKON
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JTaJIbHEHIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pPOBBIA 00pa3 >KM3HH, OCO3HAHME MOCIEACTBUI U
HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid O€30MacHOCTH TP  OOpalleHuu ¢
XMMHYECKUMH BELLIECTBAMU B OBITY U peabHON KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Mpodeccuii u Tpyia pa3indHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUW IO XHWMHH, OCO3HAHHBIA BBIOOP
UH/IMBU1YAJIbHON TPAEKTOPUU MPOJOJIKEHHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCIIEeIHOW PO(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(EeCCUOHATBHOM CpejIe;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00PAa3sHOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHUS, NOHMMAaHUE [IEHHOCTH 310POBOTrO U
Oe3omacHOro o0pas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3nYECKOMY M IICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOJEHUS
IpaBUJI OE30MIACHOTO MOBEICHUS IIpU paboTe ¢ BELUIECTBAMHU, & TAKXKE B CUTyalUsX,
YTPOKAOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU M3YYCHUU XUMHH, AJIS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEeH IPUPOIHON CPENOU, JJIs ITOBBIIEHNUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TIJI00AIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IyTeW MX PEUIEHHs] MOCPEACTBOM METOJOB XHMMH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHSI PyYKOBOJCTBOBAaTbCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeniMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(opMUpPOBaHHS MHPOBO33PEHUs OOIEHAYyYHblE MOHATHS (3aKOH, Teopus,
NPUHLINIL, TUIIOTE3a, (PaKT, CUCTEMa, IPOIECC, IKCIIEPUMEHT U APYroe.), KOTOphIE
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WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAaHUW W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAay4YHOM KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC ACHCTBUS (MO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe 0OeCreYruBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JICITEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornueckue aeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUU (BBIACIATh UX XapaKTEPHbIC
MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU TNOHSITHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/ICIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH VISl KJAcCU(PUKAIIUU XMUMHUYECKMX BEIIECTB M XHMHYECKUX pPEaKIIHM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JEYKTUBHBIE, IO aHAJIOTHH),
JIeNaTh BRIBOJIBI M 3aKITIOUCHUS

yMEHHUE TPUMEHATH B TIpOIlecCe TO3HAHUS TOHATUSA (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yeMbI€ B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMBIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKAN 3HAK (CUMBOJ DdJEMEHTa), XUMHueckas ¢GopMmyna W YypaBHCHHUE
XUMHUUYECKON peaklMy — MpU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3ajlau, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATH U XaAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIIUME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
MIPOTUBOPEUHS B U3YyUAE€MbIX IPOLIECCAX U ABJICHUSIX.

Bba3oBble ucciienoBarejbcKyue 1eHCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHHUS THUIOTE3BI I10
ITPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYK/ICHUN;

NpUOOpPETEHUE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3AMN W TPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSTEJIbHO MPOTHO3UPOBAThH €0 Pe3ysbTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTATAM IIPOBEAEHHOIO OIBITA, UCCIIEAOBAHMUS, COCTABIIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOIO COJIEPkKAHUS, CIPABOYHbBIC
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nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE MPUMEHSATh pPa3iuyHble METOJbl U 3alpOChl NPU MOUCKE U O0TOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIWMMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 ONpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
0o0JaCTH  WCTOJIb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENBLHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeACcTaBiICHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh MW AaHAJIW3MpPOBaTh B IIpolecce Y4eOHOUW W
UCCJIeIOBATENLCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHOU
CpE/IBL.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

YMEHHs 3aJlaBaTh BOINpPOCHI (B XoJie¢ Juanora W (WiIM) OUCKYCCUHU) IO
CyllecTBy  oOcyxkaaemMoill  TeMmbl, (GOPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JellaTh MPE3EHTAIUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOMU
MO3HABATEJIbHOM M HUCCIENOBATENbCKONM  JIEATENbHOCTH TPU  PEUICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUW, OMNpeNeTIeHUEe KPUTEpPUEB IO OLIEHKE KayecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEACNATh LENHU NEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBJISAITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanoboJiee YPheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATEJBHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIIUSIX,
OIICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJibTaTa 3asBICHHON IIENM, yMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI
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B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00A3aTENBLHOTO
COJIep’KaHusl, YCTAHOBIIEHHOTO JaHHOW (enepanbHOl paldouel HporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
NeucTBul, crnenuduueckue IS TpeAMeTHOM o0jacth  «XUMUS», BHUIBI
JNEATEIPHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIlUsX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHYECKHX IOHATHI: aTOM, MOJEKYJAa,
XUMHUYECKUU JJIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAIUS PEaKIuil: peaxiuu
COCIIMHEHUS, PEAKIUU Pa3JI0KEHUs, pPEaKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBOU 3pdeKT peakuuu,
SAIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOuTalb, pPaaANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VOHHAs CBS3b, HOH, KATMOH, aHWOH, PacTBOp, MAaccoBas J0Js BELIECTBA
(mpolieHTHAsl KOHIICHTpAIHsi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSThH 3TU IOHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaTh cMmbicia Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHE IEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIokKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
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OonbIIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HMEIOTCS B
tabnmune «llepuonnyeckass cuctema xumudeckux saemeHtoB [, .
MenzeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjlipa, 00Il1ee YUCIO 3IEKTPOHOB
U pacmpeeieHUe X MO JIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUITUPOBATh XUMHYECKUE BJIEMEHTHI, HECOPTAHMYECKHE BEIECTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, 110 TETUIOBOMY (D eKTy);

e XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

e BBIYUCIISTH OTHOCUTENBHYIO MOJEKYSIPHYIO M MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

e TPUMEHATH OCHOBHBIE OTIEPAIMHA MBICIUTEIHHOU NESITEIHLHOCTH — aHAJIN3
W CHUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHWE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHYECKUX PpEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAaHUS — HAONIOJICHUE, W3MEpPEHUE, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CIEAOBaTh TMpaBWJIaM  TIOJB30BAaHUS  XMMHUYECKOW  TIOCYAOH U
Ja00paTOpPHBIM O0OpYJOBaHMEM, a TakXKe IIpaBWJIaM OOpaIleHHUS C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOJAa U KHUCIOPOAA), HPUTOTOBICHUIO
pPacTBOPOB C OIPEACIEHHON MAaCCOBOM JOJEHW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTh  XUMHYECKHE  OKCIICPUMEHTHI  II0
pPacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTaaeuH, METHIOPAHK U JPYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKHX TMOHSATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyjla, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEIHOCTh, CTENEHb
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OKHUCJICHUS, XUMUYECKast PEaKIUs, XUMUYECKasl CBS3b, TETIOBOU A (DEKT
peaknuu, MOJb, MOJSIPHBIH  O00BEM,  pPacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJiM3aTop, XHMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE M  BOCCTAHOBIICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasl CBS3b (KOBaJEHTHAs, MOHHAas,
MeTajuInyecKas), KpHUCTAIUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
koHuentpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSThH 3TU TIOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJi€HHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUS] XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEHIECTB K
ONPECIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyrie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTATIUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIica [lepuonmueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHUCBhIBaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy Ileproamdeckoil cUCTEMbl XMMHYECKHUX DJIEMEHTOB:
pa3nuuaTh TOHATHS «TJaBHas moArpynmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», wmanble u OOJbIINE MEPUOIBI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHUSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEePUOIOB M TJIAaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuud (M0 YUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 W3MEHEHHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUYECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAas OMHCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIN;

COCTaBIISITh YPaBHEHHS DJCKTPOIUTUYECKON JUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEPKIAAOINIMX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KI1ACCOB;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHYECKHX TMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIUUCISATh OTHOCUTENBHYIO MOJEKYJISAPHYI0O M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (opmyie
COEIMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOW PEaKINH;

coONroaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7a060paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XHUMHYECKHUX OIBITOB TIO TOJYYCHHUIO W COOUPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHUCIIOro ra3a);

NPOBOJAWTh  PEAKIUH, TOATBEPXKAAIOIINE  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
uonua-, kapbonar-, Qocdar-, cunukar-, cynb@ar-, THIPOKCHI-UOHBI,
KaTHOHBl AMMOHHUSI M MOHBI M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE ONEpAIlMi MBICTUTEIbHON NEATeTbHOCTH — aHalln3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBS3€M — /Al U3y4YEeHUS CBOMCTB BEIIECTB U
XUMHYECKHX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IMO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

23

8 KUIIACC
KosauyecTBO yacoB
Ne HaumenoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM pPOBbLIE)
n/n TeM NMPOrpaMMbl Bcero Konrponueie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) Bbu6nuoreka [JOK
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢
gyesgoBeKa
12 BeittecTBa 1 XUMHUYECKHE 15 1 Bbu6nuoreka [JOK
peakuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [JOK
00 oxcumax https://m.edsoo.ru/7f41837¢
5 Bomopona.Ilonstue o kucnorax g 1 Bbu6nmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30



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
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumniyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu

[lepuonuueckuii 3aKOH U
31 Ilepuoauueckas cucrema 7 bubnnorexa HOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aToma
XuMH4ecKas CBs3b. BuGmiorexa LOK
32 Orucenbio- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHbBIE PEAKIINU
bu6mmoreka [IOK
Hroro o pasxexy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BeniecTBO 1 XUMHYeCKHE peaKIun
11 [ToBTOpeHUe u yroyOneHre 3HAaHHA 5 1 bubnnorexa HOK
' OCHOBHBIX pa3ZeyioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexa [HOK
’ peaxIuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 2 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO01mast xapakTepuCTHKa XUMUIECKUX 4 1 bubnnorexa [HOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 buommorexa HOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakTepuCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa [JOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24 OO01mast XapakTepuCTHKa XUMUIECKUX 2 1 ) bubanorexa [HOK
' anemeHToB [VA-rpynmnsl. Yriaepon u https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCIUHECHUS

Hroro no pazgeny 25
Pasznen 3. Mera/iibl M UX COeIUHEHHUS
. bu6mmoreka [IOK
3.1 Obmpe cBoidcTa METaLIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
32 Baxueiiime MeTaibl 1 UX COSIUHEHUS 16 hitps://m.cdsoo.r/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
4.1 BemecTBa 1 MaTepuanbl B >KU3HU YEJIOBEKA 3 bubmmnorexa [IOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KIIACC
KoanuectBo yacos
N Jlata DJIeKTPOHHBbIE HU(PPOBHIE
- Tema ypoka oOpa3oBaTe/ibHbIE
n/n Konrtpoabnbie IIpakTuyeckne  pzyyenus
Bcero pecypcbl
padoThI padoThI

| [Ipenmer xumuu. Poias xumMun B 1 but6mmoreka [IOK
JKU3HU 4ejIoBeKa. Tera U BelmecTsa https://m.edsoo.ru/ff0d210c

5 IlonsaTue o0 MeToaxX IO3HAHUS B 1 bubmunoreka LIOK
XUMUHU https://m.edsoo.ru/ff0d227¢

3 ArperatHoe COCTOSIHME BEIIeCTBa 1
[TpakTrueckas padota Ne 1

4 «[IpaBuna paboThl B 1abopaTopuu u | 1 bubmuoreka [JOK
pUEMBI OOpAIICHHSI C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTI0OBAHUEM))

5 YucTele BellecTBa U CMECH. 1 Bbubmunoreka LIOK
Crioco0sbI pa3aeneHus cmece https://m.edsoo.ru/ff0d26c¢ca
[TpakTrueckas pa6ovTa No 2 BuGnmorexa LIOK

6 «Paznenenue cmecelt (Ha mpumepe 1 1

OUYHCTKHU MTOBApEHHOM COMM)»

https://m.edsoo.ru/ff0d28c8



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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duznyeckre 1 XUMUUYECKHUE SIBICHUS

I1.P ®usnueckue u XUMUYeCKUE
SIBJICHUS

ATOMBI U MOJIEKYJIbI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

10

XI/IMI/I‘ICCKI/IG DJICMCHTHLI. 3HaKI/I
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB.
Yro 0003HAYAET 3aUCH

bubmunoreka LIOK
https://m.edsoo.ru/ff0d2be8

11

HpOCTBIe " CJIOXKHBIC BEIICCTBA

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d2a6¢

12

[Tepunonnueckas Tabnuna J1.1.
Menneneena

13

O06o01IeHre U 3aKpeIUIeHne
Marepuai 1o teme Ilepsonaganbusie
XUMHUYECKHE MTOHATHUS

14

KoHnTtponbHas pabota mo Teme
[lepBoHAaUYaTEHBIC XUMUYECKHE
TIOHSATHS

15

Xumuueckue GOopMyIbl.
HaxoxzaeHue oTHOCUTEIIbHOM
aTOMHOM MacChl, OTHOCHUTEILHOM
MOJIEKYJIIPHOM MACChI, MACCOBBIX



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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OTHOIICHUM, MAaCCOBBIX JTIOJCH
BEIIIECTBA.

Haxo)xnenue oTHOCUTEILHONU
aTOMHOM MaccChl, OTHOCHTEILHOM

16 MOJIEKYJIIPHOM MACChl, MaCCOBBIX
OTHOIIICHUM, MaCCOBBIX JIOJICH
BEIIIECTBA.
17 3adget no Teme Pemenue 3amau
13 BaneHTHOCTh aTOMOB XHUMHUYECKHUX Bbubmunoreka LIOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
19 BaneHTHOCTh aTOMOB XMMHYECKHX but6mmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d323¢
20 [Ipu3Haku U ycIOBHs MPOTEKAHUS
XAMHUYECKHUX peaKun
21 3aK0OH COXpaHEHUsI MacChl BEIIECTB.
XHUMHUYECKUE YPAaBHEHUS
Knaccudukanmst Xxumuaeckux
22 peakiuii (CoeMHeHNs, Pa3I0KEeHUS,
3aMeIleHusI, 0OMEHa)
23 O0o001meHne o TeMe XUMUYECKUE

YpaBHCHUS, TUIIBI XUMHUYCCKUX



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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peaKkuuit

KonTtponsHas pabora o Teme

24 XUMUYECKUE YPABHEHUS, TUIIBI
XUMHYECKUX peaKIui

)5 Bo3nyx — cMech razos. CocraB
BO3/IyXa.

2% Pemenue 3amay O6beMHas K0S
BEIECTBA

27 KonuuecTBo BemiecTBa

28 Momnsipabiii 00beM ra3oB

29 PacyeT mo XMuMU4YECKUM ypaBHEHHUSIM

30 O06o001IeHNe U CHUCTeMAaTH3aINS
3HaHUM no Teme Pemienue 3anau

31 KonTtponsHas pabora o Teme
pelieHue 3aaau

1 Kucnopon — s5emMeHT u mpoctoe
Bemectso. O30H.

33 ITpaxTryeckas padora Ne 3 o reme

«[Tomyuenue u cobnpanue
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KHCJIOPOJIa, U3YYEHHE €T0 CBOMCTBY»

Oxcuppl: cocTaB, KiacCupUKaIus,

34
HOMEHKJIaTypa
15 Bonopoa — snemeHT 1 npocroe
BenlecTBo. Haxoxknenue B mpupoe
[IpakTuueckas padora Ne 4 o reme
36 «[Tonydyenue u cobupanue BOAOPO/Ia,
W3yYEHUE ETO CBOWCTB)
17 Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa
13 Kucnotsr: cocras, knaccuduxaus,
HOMEHKJIaTypa
39 Counu: cocraB, kinaccupukanus,
HOMEHKJIaTypa
40 Bona. OcHoBanus
Oxkcuppl: cocTaB, KiaccupuKaius,
but6mmoreka [IOK
41 HOMEHKJIaTypa, CBOMCTBA
pa, ’ https://m.edsoo.ru/ff0d664e
pUMEHEHUE
) TonyueHue 1 XUMUIECKHE CBOHCTBA Bubmmorexa HOK

KHCJIOTHBIX, OCHOBHBIX U

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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aM(pOTEpPHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, K1accudukanus,

bubmunoreka LIOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonydyeHne u XuMHUYECKHE CBOMCTBA bubnuotexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, Bbubmunoreka LIOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TonyuyeHne u XMMUYECKHE CBOMCTBA Bubmuotexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C :
£ | onanot momgeemn amaonere b morera LIOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOWCTBA
[IpakTuueckas padora Ne 6.
43 Pemienne skcniepuMEHTaIBHBIX 33124 Bu6muotexa [JOK
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COECTUHEHUI
r
PR — b morera LIOK
. p https://m.edsoo.ru/00ad9a50
COCMHEHU I
50 O06o01IeHre U cucTeMaTr3aIus bubmoreka [JOK

3HAHUH

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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KonTtponsHas padota Ne3 o teme

51 "0 bubnnorexa [IOK
CHOBHBIC KJIaCChl HCOPTAaHMYECKUX
o P https://m.edsoo.ru/00ad9¢la
COCTMHCHUI
[TepBbIe MOMBITKH KIacCUPUKATII
52 N ec 3JIEMEHTO 1(?10 » eo bubmmorexa LHOK
XUMUYECKHX AeMeHTOB. [loHsaTn
https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
53 IIepuoanueckas cucrema Bu6muotexa [JOK
XUMHUYECKHX dyieMeHToB []. U. https://m.edsoo.ru/00ada52c
Meneneesa
54 Heito o but6mmoreka [IOK
WOJIbI, TPYIIIBI, TOATPYTIIIBI
PHOZEL TPy Arpyn https://m.edsoo.ru/00ada52c
55 Ctpoenue aromoB. CocTaB aTOMHBIX bubmuoteka [JOK
snep. M3orombl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK
56 P P 1 . bubmmoreka [IOK
aToMOB 3JieMeHTOB [lepuoaudueckoit
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTeprucTUKa XUMHIECKOTO
57 3JIEMEHTA 110 €r0 MOJI0KEHHIO B but6mmoreka [IOK
[Tepunonnueckoii cucteme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
58

3nauenue [lepuonnueckoro 3akoHa

bubmunoreka LIOK
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JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I.
N. MenneneeB — y4€HbIH, IEAaror u
IPaKIaHUH

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

DIEKTPOOTPULIATEIBHOCTh ATOMOB

but6mmoreka [IOK

>9 XUMHUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
60 omma ccKas CBA3 but6mmoreka [IOK
HHAS XUMUY S CBSI3b
https://m.edsoo.ru/00adac34
61 KoBanenTHast nonsipHast XuMH4YECKas Bu6muotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
6 KoBanenTHast HenonsipHas bubmuoteka [JOK
XUMHUYECKAS CBI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
63 C
TCHCHD ORHCTIEHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [{OK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKHCIINUTENN U BOCCTAHOBUTEIU bubmorexa [IOK
https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme BuGnmorexa LIOK
65 «CTtpoenue atoMa. XuMuuecKast

CBA3b»

https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ada96e
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66 IIpomexxyTouHas aTTecTa 1 bubmorexa [OK
M qHas aTTeCTalusd

p YT H https://m.edsoo.ru/00adb33¢

67 PeseprubIit ypok. O6001IeHNE U | bubnuotexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00ad9cb2

68 PeseprubIit ypok. O6001IeHNE U | bubnuotexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adb33c
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9 KIIACC
Ne Tema ypoxka KouunyecTBO 4acoB [ara DIIEKTPOHHBIE
n/n U3Y4YEeHH U poBkIe
s oOpasoBartenbHbIC
pecypcsl
Bceero | Konrtpons | IlpakTnueck
HBIE ue u
pabotbl, | nabopaTtopH
3a4€ThI bIe pabOTHI
1 | [loBTOpEeHue nepBoHavaIbHblE XMMHUUECKUE OHSTHS 1 04.09 bubmmoreka [IOK
https://m.edsoo.ru/86
2 | Knaccudukanus HeopraHMUECKUX BEIIECTB U UX HOMEHKIIATypa 1 17.09 bubmmoreka [IOK
https://m.edsoo.ru/86
3 THUIbI XUMUYECKUX PEaKLMii 110 Pa3IMYHbIM OCHOBAHUSIM 1 11.09 bubmmoreka [IOK
https://m.edsoo.ru/86
4 | Tunbl XUMUYECKUX PEAKIHI MO pa3TMYHBIM OCHOBAHUIM 1 14.09 bubnuorexa [JOK
https://m.edsoo.ru/86
5 [1P.P.Pemienue 3aad no TeMe TUIbI peaKInil 1 1 18.09 bu6mmoreka [IOK
https://m.edsoo.ru/86
6 | Knaccudukanus XuMAYECKUX PEAKIIUN 110 PA3IMIHBIM OCHOBAHUSM | [ 21.09 bubmuorexa [JOK
https://m.edsoo.ru/86
7 OKuCIUTENbHO- BOCCTAHOBUTEIbHBIE PEAKIIUN 1 25.09 bu6mmoreka [IOK
https://m.edsoo.ru/86
8 [ToHsiTHE O CKOPOCTH XMMUUYECKOMN peakInu 1 28.09 bubmuorexa [JOK
https://m.edsoo.ru/86
9 DJIEKTPOJIUTUYECKAS TUCCOIIUALIHS 1 02.10 bu6mmoreka [IOK
https://m.edsoo.ru/86
10 OCHOBHBIE MOJIOKEHHS TEOPHUH EKTPOJTUTUYECKONU TUCCOLIMAIINN 05.10 bu6mmorexa [IOK
(TONH) https://m.edsoo.ru/86
11 XUMHYEeCKHe CBOMCTBA KUCIOT B cBeTe TO]] 1 09.10 bubmmoreka [JOK



https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
https://m.edsoo.ru/86
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https://m.edsoo.ru/86

12 XUMHYECKUE CBOMCTBA OCHOBAHUM KaK JIEKTPOJIUTOB 12.10 bubnuoteka [JOK
https://m.edsoo.ru/86
13 | Xumuueckue cBONCTBA COJIEH KaK IEKTPOJINTOB 16.10 bubmmoreka [IOK
https://m.edsoo.ru/86
14 | [lonsaTHe 0 THAPOIMU3E COIEH 19.10 bubmmoreka [IOK
https://m.edsoo.ru/86
15 | ILp. Ne 1. Pemienue skcriepuMEHTANbHBIX 3a/a4 110 TEME 23.10
«DIIEKTPONIUTUYECKAs TUCCOLMALIMS)
16 [TonsaTHe o ruapouse coneun 26.10 bubmmoreka [IOK
https://m.edsoo.ru/8
6
17 |O0o00Imenne M cUcTEMATH3aNUA 3HAHUH 10 Teme «XUMHUYECKUE 06.11 bu6mmoreka [IOK
[PEaKIuu B pacTBOPAX IEKTPOITUTOBY https://m.edsoo.ru/8
6
18 | KouTposbHas paboTa 1o reMe XuMHYECKUE peaKiuu 09.11
19 | OO6mas xapakTepucTHKa HEMETAJIJIOB 13.11 bubmuoreka  [HOK
https://m.edsoo.ru/86
20 | OGmas xapakTepucTuka 3reMeHToB VIIA rpynmbsl — rajoreHoB 16.11 bubanorexa HOK
https://m.edsoo.ru/86
21 Coenunenus ramoreHoB [1.p.Ne 2.«3ydyeHue CBOMCTB CONSTHOM 20.11 bubmuorexa [JOK
KHUCITIOTBI» https://m.edsoo.ru/86
22 (O6mas xapaktepuctuka 3neMeHToB VI A - xanskorenos. Cepa 23.11 bubmuorexa [JOK
https://m.edsoo.ru/86
23 | CepoBomopo 1 CyJIb(pUIbI 27.11 bubmuorexa [JOK
https://m.edsoo.ru/86
24 Kucnopoanbie coequHeHHs cephbl 30.11 bubmmoreka  IIOK
https://m.edsoo.ru/86
25 | ILp. Ne 3.«M3y4yeHue CBOMCTB CEPHOU KHUCITOTHI» 04.12 bubmuoreka  [HOK
https://m.edsoo.ru/86
26 (OO0mas xapaKTepruCTUKa XUMHUECKHX 3JIEMEHTOB VA Tpynmbl. A30T 07.12 bubmuorexa [JOK



https://m.edsoo.ru/86
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https://m.edsoo.ru/8
6

27 |Ammuak. Coau aMMOHHS 1 11.12 bubnmuoreka  IIOK
https://m.edsoo.ru/86
28 | IL.p.Ne 4 «IlonyueHne aMMHaka ¥ U3y4eHHE €r0 CBOICTBY / 14.12
29 | Kucnopoaconepxaliyue COeIMHEHUS a30Ta 1 18.12 bubmmoreka  IIOK
https://m.edsoo.ru/86
30 | A3oTHas KucjaoTa 1 21.12 bubmuorexka  I[OK
https://m.edsoo.ru/86
31 | ®ocdop u ero coenuHeHUs 1 25.12 bubnmoreka  IIOK
https://m.edsoo.ru/86
32 | O6mas xapakTepucTrka 3eMeHToB [V A- rpynmsl. Yriepon 1 28.12 bubnmoreka  1IOK
https://m.edsoo.ru/86
35 |[Kucnopoacoaep:kaiiyue COeAMHEHUs yriepoaa 1 08.01 bubnmoreka  IIOK
https://m.edsoo.ru/86
36 | ILp. Ne 5. «llonyueHue yriekuciioro ra3a u u3y4eHue ero 1 11.01 1
CBOIWCTB)
37 | KpemHuii 1 ero coefuHeHus 1 15.01 bubmmoreka  IIOK
https://m.edsoo.ru/86
38 | CunukaTHasg NpOMBIIIJIEHHOCTh 1 18.01 bubmuoreka  [HOK
https://m.edsoo.ru/86
40 | Ilonmy4yeHue HEMETAIIIIOB 1 22.01 bubmuoreka  [HOK
https://m.edsoo.ru/86
bubmmoreka  IIOK
https://m.edsoo.ru/86
41 | Ilomy4yeHre BaXXHEHIINX XUMUUYECKUX COEIUHEHUI 1 29.01 bubmmoreka  IIOK
https://m.edsoo.ru/86
42 | Pemenue 3amau no teme Hemeramie) 1 01.02
43 | O600mIEeHNE IO TEME HEMETAILIBI K UX COCTHHCHHS 1 05.02
44 KoHnTtposbHast pabora o teme: «HemeTamibl 1 X COSIMHEHUSD 1 08.02
45 [Tonoxxenne metaiuioB B [lepuoanyeckoii cucteme, CTpoeHUE aTOMOB | / 12.02 bubmuoreka  [HOK

M KPUCTAJIJIOB

https://m.edsoo.ru/86
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46 OO0IIMe XUMHYECKHE CBOMCTBA METAJNIOB 15.02 bubmuorexka  I[OK
https://m.edsoo.ru/86
47 O6mas xapakrepuctuka. lllenodnbIx MeTaos 19.02 bubnmoreka  IIOK
https://m.edsoo.ru/86
45 OO01ast XapaKTepUCTHKA MIEITOYHO3EMENbHBIX METAJIOB 22.02 bubnmoreka  IIOK
https://m.edsoo.ru/86
46 DKEcTKOCTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS 26.02 bubmuorexa [JOK
https://m.edsoo.ru/86
47 AJTIOMUHHUHA U €r0 COEIUHEHUA 29.02 bubmmoreka  IIOK
https://m.edsoo.ru/86
48 DKeneso 04.03 bubmmoreka  IIOK
https://m.edsoo.ru/86
49 CoennHenns xeiaesa 07.03 bubmmoreka  IIOK
https://m.edsoo.ru/86
50 IL.p. Ne 7 «Pemienne skCiepuMeHTAIbHBIX 3a7a4 M0 TEME 11.03
«MeTtanibi»
51 Koppo3ust MeTamioB u criocoObl 3alTUThI OT HE 14.03 bubmuoreka  [HOK
https://m.edsoo.ru/86
52 Mertainnsl B npupoze. Ilonarue o Metamnypruu 18.03 bubmmoreka  IIOK
https://m.edsoo.ru/86
53 'Y T1€BO0POIbI- IPEACTABUTENN OPraHUYECKON XUMUU 21.03 bubnmoreka  IIOK
https://m.edsoo.ru/86
54 OCOOEHHOCTH CTPOEHUS OPTaHUIECKUX BEIECTB 01.04 bubnmoreka  IIOK
https://m.edsoo.ru/86
55 M30Mepbl, TOMOJIOTH YTJIEBOJIOPOJIOB 04.04 bubnmoreka  IIOK
https://m.edsoo.ru/86
56 M30Mepbl, TOMOJIOTH YTJIEBOJIOPOJIOB 08.04 bubnmoreka  IIOK
https://m.edsoo.ru/86
57 OCHOBBI HOMEHKJIATYpPbl OPraHUYECKUX BEIIECTB 11.04 bubnmoreka  IIOK
https://m.edsoo.ru/86
58 Kitaccbl opraHn4eckux BEIIECTB 15.04 bubmmoreka [JOK

https://m.edsoo.ru/8
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59 Kiaccel opraHnyecKux BEIEeCTB 18.04 bubmuorexa [JOK
https://m.edsoo.ru/8
6

60 Krnaccudukanus opraHHuECKUX BEIISCTB 22.04 bubmmoreka [JOK
https://m.edsoo.ru/8
6

61 Pemienue 3a1a4: BEIBOJ (JOPMYII OPraHUYECKUX BEIECTB. 25.04

62 Pemenue 3amay: BEIBOA (OPMYIT OPraHMUECKUX BEIIECTB 1 02.05

63 OxpaHa OKpy’Karllel Cpeibl OT XUMUYECKOTO 3arpsi3HEHUs / 06.05

64 O0001IeHNe U cCUCTEMATU3aLMS 3HAHUN 110 TEMaM 1 13.05

65 O6001IeHNEe U CHCTeMAaTH3alus 3HAHUN TT0 TeMaM 1 16.05

66 O6001IeHNEe U CHCTeMAaTH3alus 3HAHUN 110 TeMaM 1 20.05

67 0O0001IeHEe U cCUCTEMAaTH3aLMs 3HAHUI 10 TEMaM 1 20.05

68 MtoroBast arrecrarus 1 23.05
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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