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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHONM pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIUU NPENnofaBaHus Y4eOHOro mpeaMeTa « XuMHUs
B 00pa3oBaTeNbHBIX opranmu3aiuax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O TIENAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHHUe,
NpeAyCMaTPUBAET pPACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEPUCTUKH CoAEepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh H3YYEHHUS XUMHHU C Yy4€TOM  MEXKMPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTMKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXCs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3anuy TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHHM K
pe3yJsibTatamM 00y4YeHHsS] XUMUM Ha YPOBHE II€JIei M3yUeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO COIep KAHMU.

3HaHWE XWMHUH CIYXUT OCHOBOW il (OPMHUPOBAHMS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJsib UrparoT (GopMHUpyeMble XMMHEH MpPENCTaBICHHUS O B3aMMOIPEBPALICHUSX
PHEPruM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS Tr100albHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOMN M 9KOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 00111ei U (PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW ydueOHOU  JesTeIhbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCS.

JlaHHBIe HampaBjieHUs B OOYYEHHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOMN
peakiuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEIILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUNd 00 DICKTPOIUTUYCCKOM IHUCCOIMAIMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIMONHIS (GYHKIUA OOBSICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUSA B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaIUi MUPY,
«buosnorus. 5-7 kimacce» n «Duznka. 7 xnace.

[lpy w3yyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
NESITETLHOCTH YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHUM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[O3HAHMUS MPU HU3YYCHHHM BEIECTB U
XUMHUYECKHUX PEaKIuii, B GOPMUPOBAHUH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHON JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M PAa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOUUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpPA, WCIOJIb3YsS 3HAHMUS U OMbIT, MOJIYYCHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHSATh HMX TMpPU pPEIIeHUH MpoOJieM B MOBCEJHEBHOW KU3HU U
TPYZIOBOM JESATEIIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TIyMAaHUCTUYECKUX  OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMUYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEIIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HAa OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs ¥ HAIpPaBIEHHOCTHU AANbHEHIIETO
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIEN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJCIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcHUTENBbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJIsI XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Beniectsa. Moiab. MomnsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

Du3nuecKue U XMMUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OIKCAHUE
(bU3MYeCKuX CBOWCTB O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pas3lioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMOJEUCTBHUE Kele3a ¢ pacTBopoM conu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHusi CMecel: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeIeHUEe OYUCTKH MMOBAPEHHON
coid, HaOMIOJEHWE U  ONHWCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEePKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3iI€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBoiictBa (peakmuu ropeHus). Oxcuzapl. [Ipumenenuwe kucmopona. CrocoObI



MOJIYYCHHUST KHCTIOpoJa B JIA0OpaTOpUU M MPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(UKALINS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceiieHnbsle 1 HEHaAChIICHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoZe U B KU3HU 4YesioBeKa. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmveckux coemunennit. Oxcunpl. Knaccuduxarms
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oOkcugoB. Dusumdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [lomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMUYECKHE CBOMCTBA
ocHoBaHui. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psanx akruBHoctM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOAA B BO3AYyXE, MOJIyYEHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKoMJiIeHHe ¢ oOpa3llaMH OKCHIOB U
OMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3aumojiericTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



WCCJIeIOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEaklUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [lonsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nnemMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3nYecKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoaunueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. [l. M. MeHneneeB — y4€HbIN U
rpaXIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchl OKMCIIEHNS U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUIUN
(ropeHue, peakiiiy pa3ioKeHHsl, COSUHEHU).

Mescnpeomemnmnbnie ceasu



Peanuzanus MexnpeaIMETHBIX CBA3EH NpPU HM3YYEHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIS1 OTJACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHbIH (akT, runoresa, Teopus,
3aKOH, aHaiW3, CHUHTE3, KiIacCuPpuKanus, TIEePUOANIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3MyYecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalusd, KalablUuid M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMUueckux peakivii Mo pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 00OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMHA €  HUCIOJb30BAHHEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYecKo# cBsi3u. CteneHp Auccouuanuu. CHUIbHbBIE U CIA0bIE JIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs IPOTEKaHUSI peakuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYeCKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa OUCCOLUUALMU KHCIOT, ILIEJI0YEe H COJEHn
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKaHWA  peakudid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peaklMH pas3yIoKEHHUs, COEIMHEHHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOILIBIO KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NUecKue CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETalllaMH, [Ieso4amMu). XJIO0POBOAOPO/I.
CosisiHasgs KHWCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U HUX
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIEe CTeneHu okucieHus. CTpoeHne u (Puanyeckue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpoeHHUe, (U3MUECKUe U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHOB.
CepHas kuciora, (Qu3MUeCKUe W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE peakluu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOJIYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAS pEeaKIMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUH B Mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeibl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
duznyeckue u XxuMmudeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUax, ero
duznyeckue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conu aMMoHus,
ux (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKHe
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHS B KauyecTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4ECKOe 3arpsi3HeHUE OKPYXKalollei cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, Gu3HIecKre U XUMHIESCKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUN.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACOPOCTpaHEHUE B NpUpojAe, (PU3MYEeCKHUe U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumore3za riaoOalbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
addekT. YroapHas KUcIoTa U €€ cou, X GU3NYeCKUe U XMMUYECKHE CBONCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MTOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposnHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pOJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OelIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMHEC (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBiIeHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAYeCTBEHHOW peaKIuu Ha CyJbdaT-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHUE C (DU3NYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUH (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHui, moaydeHue,
coOupanue, pacrno3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclo3HaBaHUE W W3YUYCHHE
CBOMCTB YIJICKUCIIOTO Trasa, MPOBEICHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeuIre HeMeTaulbl U UX COCAUHECHUS.

MeTtasjibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxeHus B Ilepmommyeckon cucreMe XuUMUYECKMX 3yeMeHToB /J[. U
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUU  psll
HaIpsDKeHUN MeTaioB. du3znueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHuss MeTamioB. [loHSATHE O KOpPpO3MM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounble MeTalIbl: MOJ0XKeHue B lleprognyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MenpaeneeBa, CTpoeHHE MX aTOMOB, HaXOXXJICHHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUIBI HAaTpusi W Kanusd. l[IpuMeHeHne 1mEenoYHbIX METALNIOB W HUX
COCIMHCHUU.

[[lenoyHno3emenbHble METAJUIbl MarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XkJEHUE B Ipupoae. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelne coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUN: TTo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxoXIeHUEe B mnpupore. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKCUIbl, THAPOKCH bl U conu xxenesa (I1) u xenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C O0Opa3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBAMH, HW3YYCHHE  PE3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(IT) u xxeneza (II1), meau (I1), HabmroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJaMEHH MOHAaMM HaTpusl, Kajdud U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJIJIbl U KX COCTUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroleld cpenl (MpefeibHas JOoMmyCcTUMas
KOHIIeHTpaius BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

n3yueHue oOpasiloB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuwle céasu



Peanuzarust MeXnpenMeTHBIX CBSI3ed TPW WM3YYEeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsi, aHallM3, CHUHTE3, KiacCUpUKAKA, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, W3MEPEHHUE, MOJIENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PaJOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMICCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOyYeHHs XHMUU B €IUHCTBE Y4eOHOU u
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOlIecTBe MpaBUiIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00YyYarOIIUXCSl.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
pacCUIMPEHME OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY
U Hay4YHOMY HAacCJEeIHI0, NMOHMMAaHUS 3HAYEHHUS XUMHUYECKOW HayKd B >KH3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMalUein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpa’»KIaHCKOr0 BOCIIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M JApyrux  BUAax
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3aJ7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJCHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS IPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM 110
XUMHH, HEOOXOOUMbIE Uil OOBSCHEHUs HaOJI0JAaEMbIX NPOLIECCOB U SIBICHMI,
M03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pPOBbI 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TpaBW OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOIro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBAXEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) PK0JIOrHYeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHUMAaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MMACHOTO MOBEICHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, I ITOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M IMyTel WX PEelIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEpPCAIbHbIC yaeOHbIE eUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphle oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J0rnyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHBIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3yYaeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJACTBEHHBIE CBSI3M U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE ONbITa IO T[UIAHUPOBAHWIO, OPraHU3alMU U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJNIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHUE TPUMEHSATH Pa3IUYHbIE METOJbI W 3alpPOCHl MPHU MOUCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBITOJTHEHUS
y4eOHBIX U TO3HABATEIbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTUM,
OBJIQJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aa4ll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh MW aHAJM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJie¢ nauasora W (WIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIIbITa,
JabopaTopHOI pabOTHI MO MCCICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH  MpPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUKA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEIH, YMEHHE
WCITIOJIH30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJCp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHON pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUM, crnenupuyYecKknue s TpeAMETHOW o0nactu  «XuMHS», BHUIBI
JEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K xoHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUU DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAIUSI PEaKIil: peaxiuu
COCIUHEHUS, pEaKIMU Ppa3JI0XKEHUs, PpPEaKIUU 3aMEIICHUs, pEaKiuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3PDEKT peakiuu,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccOBasi JOJIs BEIIECTBA
(mpolieHTHAasl KOHIICHTpAIusl) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSITh 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCAWHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHYECKUX BJIEMEHTOB OT MX MOJIokeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATh U XapakTepuszoBaTh TabmuuHyo ¢opmy Illepuonnyeckoi
CHUCTEMBl XHMHWYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpymnmna)», mansie u
OoJbpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabnune «llepuoguueckass cucTteMa XuUMHUYECKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX JJIEMEHTOB (COCTaB U 3apsif sapa, 00IIee YUCIIO IIEKTPOHOB
U pacmpeeeHIe X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHYECKHE pPeaKIuu (10 YUCIYy M COCTaBy YYacCTBYIOIIUX B pPEaKIMU
BEILIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHIA;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO OJJIeMEeHTa 1o (dopmyIie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEITETbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OICHHNE, CHCTeMAaTH3alluio, KIacCHU(UKAIHIO,
BBISIBJICHHE MPUYMHHO-CIICJACTBEHHBIX CBSI3€H — JUIsI M3y4YEHHUS] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIui, eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIB30BAaHHMSI ~ XMMHYECKOHM  TOCyAOH W
7a00paTOpHBIM 00OpYIOBaHWEM, a TaKXe NpaBWiIaM OOpalleHHus C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENCITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUTAHUPOBaTh W TPOBOAWTh  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;maxkmyc, peHondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOyuenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHATHWA: XHUMHUYECKUM
JJIIEMEHT, aTOM, MOJIEKyJda, HOH, KaTUOH, AHWUOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSITh 3TU OHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUI;

ONPEIEATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX AJIIEMEHTOB B
COEIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONPEICIEHHOMY KJIacCy COCAMHEHUN 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3aps/l HOHA 10 XUMHUYECKOH (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHMM, THI KPUCTAIUINYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCHhIBaTh W XapaKTEPU30BAThH
Tabnuuynyo Gopmy lleproanueckoil cucTeMbl XMMHUUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble u OOJbIIHE TEPUOIBI, COOTHOCHUTH
0003HaYEHHUs, KOTOpbIE MMEIOTCS B MEPUOJWYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpesielieHue HMX [0 DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOLIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCAMHEHUUN B
npezesiax MajbIX MEePUOJ0B U IIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YKCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUHU
BEIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHUS pEaKIHii, TMOATBEPKIAOININX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMIHBIX KIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOiogaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IMpaBWia OOpaIlCeHUS C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonat-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi WM3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeoB u DJIeKTPOHHBIE (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHST — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJloBeKa

12 BelectBa 1 XuMu4eckue 15 | bubmuorexa [JOK

' peakiuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopoa. [Tousitue 6 bubanorexka [HOK

' 00 okcHmax https://m.edsoo.ru/7f41837¢c
29 Bognopon. Ilonsarue o kucimorax g | bubmmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsr. [Tonsitue 06 5 | 1 bubanorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | 1 bubmuotexa [JOK

' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnumoreka [IOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b. BuGmiorexa LOK

32 Oxuctenbio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKLIHNH

bubanorexka [HOK
Hroro no pasxexy 15 https://m.edSO(I)_.Iru/7f418370
PeszepBHoe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undpoBbIie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMPorpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XuMu4ecKkne peakiun
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 | bubnnorexa [HOK
' OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. 2 | 1 bubanorexka [HOK
) XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 | bubanorexa [HOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa OK
' PYHEL Lp https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, Gpochop 1 ux 7 1 bubmmorexa OK
' PYHITbL B30T, P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 sanemeHToB I[VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYHTIRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3gen 3. MeTasibl M HX COeTMHEHUSA

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueinume MeTamisl 1 X COEIUHEHUS 16 hitps://m.cdsoo.r/7f412636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
4.1 BemniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubmorexa LHOK
) B 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 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No ara undpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl

| [Ipeamer xumun. Posb XUMUM B KU3HU | bubmunoreka LIOK
yeJjioBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa HOK

A https:/m.edsoo.ru/ff0d227e
ITpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTtopun U MpUEMbI ! bubmmoreka [JOK
oOparieHus ¢ 1Tab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa TOK

a ! {Ha pHMeEp hitps://m.edsoo.ru/ff0d28¢8
OUYMCTKU IOBApEHHOU COJIN)»
but6mmoreka [IOK
6 ATo oJe 1
TOMBLH MOJICRYIIH https://m.edsoo.ru/ff0d2a6¢

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU | bubmuoreka [{OK
(CMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cinoxHBIE BELIECTBA 1 bubmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa OK

YIApHOS ¥1 https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

10 X .B
mmiieckas popmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmoreka [{OK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 1071 XHMHYECKOT0O bubmunoreka LIOK
3JIEMEHTA B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mob. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs IPOTEKAHUS Bu6muotexa [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHSI MacChl BEIIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Boraucienns koandecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
HHSCTEA 10 7P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukamnums XuMudeckux peakiui
18 (coe I/IHq;HI/ISI a3JI0KCHHS ’ bubmorexa [IOK
a b ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O000IICHHE 1 bubmorexa [IOK
. AT o https://m.edso0o.ru/ff0d40c4
cHucTeMaTHu3aIs 3HaHUI
20 Kontponbnas padota Nel o teme but6mmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecsk ra3zos. Cocras Bbubmunorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa [JOK
POAa (peai : https://m.edsoo.ru/ff0d46 14
ropenue). [lonsTue 06 okcumaax
CriocoOsI MOTy4eHUs KHCIOpO/ia B
23 J1a00paTOpUH iqn OMBIH_UIGHpH(i:TI/I bubmorexa HOK
PATOPHIL H TP ' https:/m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoit 3¢ ekt xumuueckoit
24 peaxkuuu, MOHATUE O bu6nuorexa LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TommmBo (HedTh, yroas U MeTaH).
25 3ar 513H€I§I/Ie(1];O3 . a, CTIOCOOBI iro Bubnmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «ITonydenune u coOupanue Kuciopoaa bubmorexa [IOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4EeHHUE €ro CBONCTBY
7 Bonopon — anemeHT u mpocroe Bu6muotexa [JOK
BeliecTBO. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
)3 DOuU3nYEeCKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OHATHE © HCTOTax 1 cobix https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B bubmuorexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
bubmunoreka LIOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42




Momsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmmorexa [IOK
. MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brruncienusa 005EMOB ra3oB IO
34 aBHEHUIO PeaKIIMU Ha OCHOBE 3aKOHA bubmmorexa LIOK
b .. peakdl . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIICHMI Ta30B
35 DOuU3nIeCKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 bubmuoreka [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBoputenb. HachllieHHEIE
37 u HeHaCBIpeHHBIIe) acTBOPKI. MaccoBas bubmmorexa [IOK
. PacTBOpHL. https://m.edso0o.ru/fi0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacTBOPOB C bubmmoreka [JOK
ONpeACIEHHON MacCCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponsHas padora Ne2 o reme bu6nuorexa LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCTaB, KJIacCu(UKAIUS, but6mmoreka [IOK
HOMEHKJAaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/fi0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Kiaccudukams, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6nuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJI )GHI/ISI XHMHquKI/Ie bubmorexa [IOK
© YHACHIL, https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUI
43 ['eneTnyeckas cBsI3b MEXKy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O06o00mmenre U CHCTEMaTH3alNs 3HAHUH
B H https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHEBIC KJI1aCChl HCOPTaHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHH I
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMHUYECKHUX 3IeMEeHTOB. IloHsaTHE O bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOTHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepuoguueckas cucTeMa XUMHYCCKUX bubmorexa [IOK
pHOA https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

54
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
. bubmuoreka [{OK
55 aToMOB 3J1eMeHTOB [leprnoauueckoit
https://m.edsoo.ru/00adabbc
cucteMsl [. 1. Menaeneena
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BUTHA HAaykH U npaktuku. J1. U. Bu6muotexa [JOK
MenneneeB — y4€HBIM, IENArOT U https://m.edsoo.ru/00ada96e
TrpaKIaHUH
PeszepBHbIit ypok. O0001ICHHE 1
58 CI/ICTIe)MaTI/I:’sZp Ysl 3HAHM / buomorexa [IOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHasi pabota
KontponbHas padota Ne4 o teme
59 «Ctpoenue atroma. XUMHYECKas CBI3b» bubmorexa [IOK
p aroma. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XUMHYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
61 Honna ecKas CBS3
HHQT XHMHIHCECKA CBASD https://m.edsoo.ru/00adac34
& KoBaneHTHast nomnsipHas XMMHUYECKast Bubmuotexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HeMoOJsIipHAs XUMUYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS but6mmoreka [IOK




https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adb076
but6mmoreka [IOK
66 o 1
KHCTIITTCIIL 1 BOCCTAHOBHTEMH https://m.eds00.ru/00adb076
PeseprubIil ypok. O60011eHIE 1
67 CI/ICTIe)MaTI/ISZ.’p us 3HaHI/117IIu 10 TEME 1 bubmorexa [OK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUYECKast CBA3b)
68 PesepBHblit ypok. O60011eH1e 1 | bubmmoreka [JOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
IIepronrueckuit 3aK0H.
| [lepronuueckast cucrema | Bu6muotexa [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
. bubmoreka [IOK
2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1
. https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanms 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunper xumudeckoii CBSI3U M THIIEI | bubmunoreka LIOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme
5 «[ToBTOpEHUE U yriaydneHue 3HaHu| 1 1
OCHOBHBIX pa3/eoB Kypca 8 Kiaccay
6 Knaccudukanus xumMuaeckux | bu6nuorexa LIOK
pEaKUHi MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOI
7 eakuu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[TonsaTHEe 0 XMMUYECKOM PaBHOBECHHU.
Bbubmunoreka LIOK
8 @DaKTOpbl, BIUSIOIIAE HA CKOPOCTh 1

XHUMHYSCKOM PCAKIUU U IMOJIOXKCHUC

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




XUMHUYCCKOI'0O paBHOBCCHUSA

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

bubmunoreka LIOK

9
peaxunu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU
10 nccouuanuu. CUnpHBIE U ciadbie bubmmorexa LOK
A HHarH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHurble ypaBHEHUS peaKIINil bubmmorexa LOK
P peartt https://m.edso0o.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABICHUIN bubmmorexa LOK
peA https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECKON JUCCOIUAIIUU
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LOK
pes } hitps://m.eds0o.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLHAIIIT
14 IMTonsgarue o ruaponnse coiaei bubmmorexa LOK
P hitps://m.eds0o.ru/00add9d4
15 O06o001eHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenue DKCIIEpUMEHTAIILHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponsHas padora Ne2 o reme
17 «DNEKTPOIIUTUYECKAS TUCCOIHAIIHS bubmmorexa [OK
P A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO6m1as XxapakTepuCTHUKa rajJoreHOB.
18 XMMHYECKHE CBOVMCTBA HA IIpUMEPE bubmmorexa [OK
p P https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, but6mmoreka [IOK




XUMUYECKHE CBOMCTBA, MMOJTyYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonydenne cOaTHON KUCTOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIM OOUH U3 bubnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mast XxapakTepUCTHKA dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJoTponHble MOIU(UKALIMK CEPBI.
7 Haxoxnenue cepbl U €€ COeTMHEHUN bu6mmoreka [IOK
B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpOEHHUE, bubmmoreka [JOK
bu3HYecKre U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTAa,
25 ¢u3nUecKrue 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKALLUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. Bu6muotexa [JOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIlle cpeibl COEUHEHUSIMHU
cepsl
7 Beruucnenue MaccoBOi JJOIU BBIXO1a bubmuorexa [JOK
MIPOAYKTA pEaKLIUH https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepuCTUKa SJIEMEHTOB bubmuoreka [JOK




VA-rpynnel. A30T, pacnpocTpaHeHue
B Iipupoze, GpU3nvecKue u
XAMHYECKHUE CBOMCTBA

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

AmMMuak, ero pusnyeckue u

29 XUMUYECKHE CBOWCTBA, MOJTYyYEHUE U bubmorexa [OK
> HOYH https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
30 «lTonyuenne aMmMuaxa, U3y4eHUe €ro bubmorexa [JOK
oy Stk https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KuCioTa, €€ hru3ndecKue u bu6nuoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
AMMOHHSI B KQUeCTBE MUHEPAThHBIX
32 To0peHnii. XUMUYECKOE bubmmorexa [OK
YAOOPCHHH. } https:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIb
COCTMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) u
33 (1)00(%)0 pHaSI KI/ICJI((l))Ta (bqnfm(qe)cxne u Bubnmorexa [IOK
p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnonp3oBanue pocdaros B
34 KaueCTBE MHUHEPATBHBIX YI0OpEHUH. bu6nuoreka [IOK
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B
35 npu I(; e gmnrt){ecxrl)/le Y XMMHYECKHUE bubmorexa [IOK
p P AC https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxcunel yraepoaa, ux Gu3ndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHUE TTPOOIEMBI,
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)

37 YronpHas KACIOTa U €€ COIU bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme

18 "[Tony4yeHue yrieKuciaoro rasa. bu6nuoreka [IOK
KadectBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAaX KaK O bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
COCMHEHUSIX yriepoia
40 Kpemuuii u ero coeauHeHust bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«BaxHeire HEMETaIbl U UX https://m.edsoo.ru/00aeObf2
COCIMHEHMUS
KonTtponsHas padora Ne3 o reme

42 «BaxHeie HEMETaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIMHEHMUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannndeckas CBSI3b U bubmunoreka LIOK
MeTaInyeckas KpuCTaluIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckKue CBOMCTBA
METaJIOB
XHUMHUYECKHE CBOICTBA METAJIIOB.

44 DNEKTPOXUMHUYECKUH psifl bubmmorexa LIOK

HanpsHKeHUH METAILIIOB

https://m.edsoo.ru/00ael156




OO61me cnocoObI MOTYyYEHUS
METAJIIIOB. CHHaBBI. BBI‘II/ICJ'IGHI/ISI 10

45 aBHECHUIM XUMUYCCKUX PEaKIU bubmmorexa [OK
yp PCAKIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEAreHTOB COJNCPIKUT
MIPUMECH
but6mmoreka [IOK
4 11
6 OHATHE O KOPPO3HHI METAILIOB https://m.edsoo.ru/00ael1278
bubmunoreka LIOK
47
[Henotrere MeTans! https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bu6nuoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMENbHBIE METAILIBI — bu6nuoreka [IOK
KaJIbIIUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneimme coemmHEHNS KaJIbITHS bubmmorexa [OK
a H https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAaHUH
57 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
yCTpaHEHHU https://m.edsoo.ru/00ac1886
[Ipaktrueckas padota Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOEI €€ bubmmorexa [OK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
but6mmoreka [IOK
54 A 7
JOMHIHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHUIA U bu6nuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso but6mmoreka [IOK

https://m.edsoo.ru/00ae1d86




OKcuapl, THAPOKCHUIBI M COJTH JKeJie3a

but6mmoreka [IOK

37 (IT) u xene3a (I1I) https://m.edsoo.ru/00ae35¢6
53 O6o6nvleHI/Ie 1A CUCTEMATU3ALMs
3HaHUHI
[IpakTuueckas padora Ne 7. Perenue
59 SKCHEPUMEHTAIBHBIX 33714 110 TEME bubmmoreka [JOK
«BaxHenmme MEeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINi, €CITH OJHH U3
60 peareHToB /1aH B U30bITKE UIIH Bu6muotexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MMPOIYKTA
peakuuu
61 O606LEI€HI/I€ U CHCTEMAaTU3aIUS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BaxHenmme MeTaJlIbl U UX
COCTUHEHUS
63 BemectBa u maTepuansl B bubmunoreka LIOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsi3HEHUE Bu6muotexa [JOK
OKPYXKaroIEe Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B periennn bu6nuorexa LIOK
9KOJIOTUYECKUX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O600111eH1E U bubmmoreka [JOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O60011eHuE 1 Bu6muotexa [JOK




cHUCTEMaTH3alys 3HaAaHUN

https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O60011eHNE 1

cUCTEeMaTH3alus 3HaHUH

bubmunoreka LIOK
https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 706699936057990200889301522920754506789801582813
Bnageney Kakanosa Mogmuna Cepreesua

OeicTevTened C 29.03.2024 no 29.03.2025



http://www.tcpdf.org

		2024-11-22T08:51:06+0500




