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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUsl COCTaBIEHA Ha
OCHOBE TpeOOBaHWN K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0O0pa30oBaTeIbHOU
IporpaMMbl OCHOBHOI'O o01ero odpaszoBanus, npenacrasieHHbix B PI'OC 000, a
Takk€ Ha OCHOBE (eaepanbHON pabouell MporpaMMbl BOCIIHTAHHS U C y4ETOM
KOHLIETIIUYA TpenofaBaHus y4yeOHoro mpeamera «XuMus» B 00pa3zoBaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Tporpamma mo xumun Ta€T MPEACTaBICHUE O MEJISX, OOIIEH CTpaTeruu 00ydeHus,
BOCITUTAHUS W Pa3BUTHSA OOYYAIOMIMXCS CPEACTBAMH YYEOHOTO TpeaMeTa,
yCTaHaBIMBAET 00s3aTeIbHOE TIPEIIMETHOE COJEp)KaHHe, IpeaycMaTpuBaeT
pacrpeqieieHre €ro mo Kiaccam MU CTPYKTYpUPOBAHHME IO pa3fenaM U TeMam
NpOorpaMMbl  TI0 XUMHUH, OIpPEAETseT KOJMYECTBEHHbBIE M KAUYECTBEHHBIE
XapaKTePUCTUKU COJEPKaHUsI, PEKOMEHIYEMYIO TOCIEI0BATEILHOCTh U3Y4YCHUS
XUMHUHU C YIETOM MEXIIPEAMETHBIX U BHYTPUNIPEIMETHBIX CBS3EH, TOTUKU Y4€OHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEW OOYYaroIIMXCs, OMpPeeisieT BO3MOKHOCTH
npeaMeTa JUisl pealu3aluu TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
oOpa3zoBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a
TaKke TpeOOBaHUN K pe3ysibTaraM OOy4YEHMS XMMHUU Ha YPOBHE LieJeld U3y4eHUs
npeaMeTa Y OCHOBHBIX  BHJIOB  YUEOHO-TIO3HABATEIBLHOM  JEATEIbHOCTU
00y4Jaromnierocs Mo OCBOCHUIO Y4EOHOTO COJIEPIKaHMUS.

3HaHME XMMHHM CIYXXHUT OCHOBOM [Isi (OPMHPOBAHUS  MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs rio0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET peau3aiii BO3MOKHOCTEH Il caMOpa3BUTUSI U (POpMUpPOBAHUS
KyJbTYPBI IUYHOCTH, €€ 00111el U (YHKIIMOHATILHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHME MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  yuyeOHOM  JIesITeIbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOM NEATEILHOCTH;

3HAKOMUT CO CIENU(UKON HAyYHOTO MBIITUICHHS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIS/1a HA €MHCTBO MPUPOIBI U YEIIOBEKA, SIBJISETCA OTBETCTBEHHBIM 3TallOM B
GhopMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTU 00YYarOITUXCS;
CriocoOCTBYET (HOPMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TMPUPOAE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBiaeHUsT B OOyYEeHUM XUMHUU OOecHedMBarOTCs creuudukon
COlEep)KaHusl  ydyeOHOro IpeaMeTa, KOTOpbIA  SABISAETCA  ME€JarorMyecku
alaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM JTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IIOHATHN
OPraHUYECKON XUMUH.

CTpykTypa coaep)KaHUs MPOrpaMMbl MO XHMHHU CQOPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
MOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOI0 YPOBHS:

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

— Ilepuognyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUMU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.
Teopernyeckue 3HaHHUS PACCMATPUBAIOTCSI HA OCHOBE AMITMPUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, DPAa3BUBAIOTCA IOCIEIOBATEIbHO OT OJHOTO YPOBHS K
JPYroMy, BBITOJHSIS (PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB, CTPOCHHUS
Y BO3MOXHOCTEW NMPAKTHYECKOr0 IPUMEHEHHUS U MTOJIYYEHHUS U3Y4aeMbIX BEILECTB.
OcBoeHue nIporpaMmsl IO XUMHUH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABIECHUS O
XMMHYECKON COCTABJIAIOIIEM HAy4YHOW KapTHUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU
IPUPOABI, IEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM I03HAHMS B
Hayke. [3ydyeHMe XUMUM TPOUCXOIUT C IPUBJICYEHUEM 3HAHUN U3 paHee
U3YYEHHBIX yU4eOHBIX MpeAMeToB: «OKpyx)aromuidi Mup», «buosnorus. 5—7 kimacce»
n «Dusuka. 7 xknaccey.

[Ipy m3yyeHUM XMUMHUHM TPOUCXOJIUT (POpMUPOBAHHE 3HAHUM OCHOB XMMHUYECKOUN
HAyKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON EATEIbHOCTH
YeJIOBeKa U KaK OJHOTO0 M3 KOMIIOHEHTOB MHMPOBOW KYyJbTYphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUA — BaXKHEHIITNX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METO/JaM T[IO3HaHWS MpPH HW3YYEHUU BEIIECTB W XUMHUYECKHUX pEaKUui, B
(OopMHUPOBAHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHOM M y4eOHO-UCCIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30MmacHOro o0parieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy u3yyeHUM XHUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE NMPUOOPENU TAKUE LIETH, KaK:



— (¢GopMHpOBaHHE HWHTEIJIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHS Ha CUCTEMATUYECKOE MPHOOIIeHNE 00yJaromuxcs K
CaMOCTOSITENIFHOM TMO3HABATENbHOM JIEATEIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
(OpMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYarOIIUMUCS
OTbITa Pa3HOOOpPA3HON MAEATETbHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (popmupoBaHue ob1el PyHKINOHATBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH,
B TOM YHUCJIE YMEHHI OOBSCHATh U OLICHUBATh SIBJICHMSI OKPY’KAIOLIEro MUpA,
UCIIOJIB3YS 3HAHUS U OTIBIT, TOTYYCHHBIE IPU U3yUYEHUU XUMUU, IPUMEHSITH UX MPU
pelieHru IpobieM B MOBCETHEBHOM KU3HU U TPYIOBOM IESTEIBHOCTH;

— QopMmupoBaHue y oOydarolUXCsl TYMAHUCTUYECKUX OTHOIIEHWH, NMOHWMaHUs
[EHHOCTH XUMHUYECKUX 3HAHUH ISl BBIPAOOTKH HKOJOTUYECKU IIETIECO00Pa3HOTO
MOBECHUSI B OBITY M TPYIOBOWM JEATEIBHOCTH B IIENIAX COXPAHEHUS CBOETO
3I0POBBS U OKPY’KaIOLEH IPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIECYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOGMIsl U HANPABICHHOCTH JAlbHEWUIIETO
oOyJeHus.

[lo pe3ynbraram ananuza Bcepoccuiickux npoBepouyHbIX paboT B 2023 roay B
COOTBETCTBYIOIIME pa3lieibl padouell mporpammbl (TUIAHUPYEMBIE DPE3yIbTaThl,
CoJiep)KaHue, TeMaTUYeCKOe MIaHUPOBAHNE) BHECEHbI HEOOXOIMMbIE U3MEHEHUS,
HampaBJieHHbIE Ha (POPMUPOBAHUE U Pa3BUTHE HEC(HOPMUPOBAHHBIX YMEHUM, BUJIOB
NESTEIbHOCTH, XapaKTEpU3YIOLIUX JOCTHKEHHE IUIAHUPYEMbIX pPe3yJbTaTOB
OCBOGHHUSI OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0Opa3oBaHus, KOTOPbIE co/iepKaTcs B 0000IEHHOM IIJIaHe BapHaHTa MPOBEPOYHOM
paboThI MO XMMUU B 8 KJ1acce.

OO1ee 4nca0 4acoB, OTBEAEHHBIX AJI M3YYEHHUS XUMHUHM HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocraBisieT 136 dacos: B 8 kilacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

B xome peamuzauumum pabouux mnporpamMMm ydeOHoro mnpeamera "Xumug"
UCIIOJNIBb3yeTCsl 000py/lOBaHUE, pAacXOJHble MaTepuajbl, CpPelcTBa OOy4YeHHsS U
BOCIIUTaHUs, TprUoOpeTEHHBIC /Tt ieHTpa ""Touka pocra".



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavyaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponbs XuMUM B )KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BemlecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonarre o MeTrojax mo3HaHUsl B XuMuU. YucThle BemiecTBa U cMecu. CrocoObl
pa3aeneHust CMeCcen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BEeECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢dopmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COCUHEHUH.
KomnuectBo BemecTBa. Moiib. MonsipHas Macca. B3anmMocCBsA3b KOJTMYECTBA, MACCHI
U YuCla CTPYKTYPHBIX €IUHUI] BeimiecTBa. Pacuérbl mo dopmyinaM XUMHUYECKHX
COCIMHEHNM.

OU3NYECKNE U XUMUYECKUE SBIICHUA. XUMHUUYECKAS PEAKIUs U €€ MPU3HAKHA. 3AKOH
COXpaHEHHUsI MacChl BellecTB. XuUMHUeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKINM (COeMHEHUS, PA3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).
Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOM MOCYIOM, MpaBwiaMu pabOThl B JlabopaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKene3a ¢ pacTBopoM cosu meau (1),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, MpoBeeHUE OYUCTKU MOBAPEHHON
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENEd MOJIEKYJI
(I1apoCTepIKHEBBIX ).

BaxxHeillne npeacTaBUuTe M HECOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech razoB. CocTaB Bo3ayxa. Kuciopoa — 3€MeHT U TPOCTOE BEILIECTRO.
Haxoxnenue kuciopoma B mpupoje, (GU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakmuu ropenus). Oxcupbl. [Ipumenenue kucinopoga. CrocoObl MOTydeHUS
KHCJIOpOoJa B Ja0OpaTOPUUM U MPOMBINUIEHHOCTH. KpyroBopoT kuciopoga B
npupojie. O30H — aJIOTpOIIHAsE MOAU(UKAIUS KUCTIOPOa.



TemnoBoi 3 PexT XUMMUYECKON peakIuu, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
DHAOTEPMHUYECKHE PEAKIMU. TOIIMBO: Yroib U METaH. 3arpsA3HEHHUE BO3/1yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — snemeHT U mpoctoe BemlecTBo. HaxoxkaeHue Bojopoja B MPUPOJE,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne cBOMCTBA BOAbl. Bona kak pactBopureins. PactBopel. Haceimennsie n
HEHACBHIILICHHbIC pacTBOPhI. PacTBOpUMOCTH BellecTB B Boje. MaccoBas a0t
BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHuA. Poib pacTBOpoB
B MPUPOJAEC W B KU3HHU 4eloBeKa. KpyroBopoT BoAbI B NPUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranwmdeckux coenuHenuid. Oxcuasl.  Kiaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMQoTepHbIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszudeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Knaccudukaiys oCHOBaHUM: MIEIOUYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. PU3NYECKHE U XMMHUYECKHE CBOWMCTBA OCHOBAHU.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xucinor. Homenkmarypa kucnor. duszmyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psp axktuBHoctn MetayuioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenkiarypa coseil. ®PHU3WYECKHE W XUMHUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.
Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COACPAKAHMUS KHUCIOpOJa B BO3AYyXe, IMOJYy4YEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (rmokapa), 03HakKoOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIIO3HABAaHHE M W3YUYEHHUE CBOICTB
BOZOpO/a (ropeHue), B3auMmoeicTre Bogopoa ¢ okcugom meau (1) (Bo3moxHO
MCITIOJIb30BAaHUE BUEOMATEPUAJIOB), HAOIIOACHHE 00Pa3OB BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPENEIIEHHOW MacCOBOM JOJIeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJibllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAaHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHUE N3MECHCHHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIOT U MIEJIOUEH, U3YUEHHUE B3aUMOJICHCTBUS
okcunia meau (1) ¢ pactBopoM cepHON KUCIIOTHI, KUCIOT ¢ METalaMu, peakui
HeWTpaau3aluy, MOJydeHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJHOTO



MeTaJljla IpYyTUM U3 pacTBOPA COJIM, PEIICHHE DKCIEPUMEHTAIIBHBIX 3a4a4 110 TEME
«Baknenne Ki1accpl HEOPraHMYECKUX COCAUHEHUID.

IHepuoanyeckuii 3akoH U lleprnoanyeckasi cucreMma XMuMHYeCKHUX 3J1eMeHTOB /1.
N. MengeneeBa. Ctpoenue aTtoMoB. XuMMHYecKass CBs3b. OKHCIANTEIBHO-
BOCCTAHOBUTEJIbHBbIC PeaKIUN

[lepBble MOMBITKH KJIACCU(UKAIMU XUMUYECKUX 3eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX BJEMEHTOB (IIEIOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble O00pa3yloT aM@OTepHbIE OKCHUABI U
TUJIPOKCUIBI.

Ilepuonnueckuit 3akoH. llepuoanueckas cucrema XUMuU4YeCcKux 3yemMeHToB J[. U.
MenpeneeBa. Kopotkonepuoanas u maiuHHonepuoaHas gopmel [lepuonnueckoit
cucteMbl xumudeckux snemeHToB JI. M. MengeneeBa. llepuoabl W TpyIIIbL.
OU3NYECKUN CMBICT NOPSAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI JICMEHTA.
Crpoenne aromoB. CoctaB aTomHbIX siaep. M3oromel. OnekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEpPHOCTH HW3MEHEHUA paguyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIlaM U NEPUOIAM.

3nauenue llepuomnueckoro 3akoHa u Ilepronnueckoil CUCTEMBl XHMHYECKHUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpaXKJaHVH.

Xumuyeckass  cBs3b. KoBaneHTHas (mojisipHass W HEMOJSpHAs)  CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. FIOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCIICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yuyeHHe oOpa3lloB BEIIECTB METAIJIOB W HEMETa/VIOB, B3aUMOJICUCTBUE
TUAPOKCHAA LHMHKA C pacTBOPAaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropenue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie cea3u

Peammszanuss MeEXNpeIMETHBIX CBSI3€M NpH HM3y4YEHUM XHMMUM B 8§ Kjacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.

OO611ue eCTeCTBEHHO--HaYYHbIE MOHITHS: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHUs, 3aKOH,
aHaNIW3, CUHTE3, KiIacCHU(pUKAIMS, TMEPUOAUIHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepusi, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIUJI, WU30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKHUI 3apsj, BEIIECTBO, TEJIO, O00BEM,



arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3MYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEpPEeHUsl, KOCMOC, TIaHEeThI, 3B€3/1b1, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOIBI, TMOJE3HBIE
MCKOIIA€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHMYeCKasi peaKkus

[lepnonmueckuit 3akoH. Ilepuoanueckast cucrema XUMUYECKHX 3yeMeHToB J[. M.
MenneneeBa. CtpoeHune aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUS, KaJbIIU U KX COCIMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »dJeMeHTOB B Ilepuoaudeckoil cucreme u
CTPOEHHEM HX aTOMOB.

Crpoenue BeniecTBa: BUbl XUMHUYECKON CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOW PEIIETKH U BUIA
XUMUYECKOU CBSI3H.

Knaccudukanms u HOMEHKIATypa HEOPTaHMYECKHX BEIIEeCTB. XHUMHYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX pEaKUUi MO pa3IMYHbIM HpHU3HAKaM ([0 YHCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY J3(¢eKTy, II0
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
yYpaBHEHUS.

[TonsiTue o ckopoctn xumuueckod peakuuu. [lonstTue 00 o0OpaTuMbBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe O TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIME HAa CKOPOCTh XHWMHYECKOW PEaKUUH U TMOJOXKEHUE XHUMHYECKOTO

paBHOBECHSL.
OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBienue YpPaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUA C  HCHOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUUECKOW MUCCOLUUALMU. IIEKTPOJUTHI W HEIJIECKTPOJIMTHI.
KaTnonsl, aHnoHbl. MexaHu3M aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMu4eckon cBsi3u. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe SJIEKTPOJIUTHI.
Peakuiun woHHOro oOMeHa. YCJIOBHUSI MPOTEKAHHWS PEaKIMii MOHHOTO OOMEHa,
MOJHbIE M COKpAIIEHHbIE WOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBAHHI U COJICH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAITIH.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHATHE O THapPONIU3E COJIE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHUE C MOJCIIAMH KPUCTAIUTMYECKUX PEIIETOK HEOPTAaHUYECKHUX BEIECTB
— METAJJIOB W HeMmeTauioB (rpadura W ajiMasza), CIOXKHBIX BEIIECTB (XJIopHuaa
HaTpHsl), MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOHM pEakUuu OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTPOLIEcCa AUCCOLMALIMY KHCIIOT, IIEJIOUEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIHUX
NpPU3HAKK TPOTEKAHMs] peakuii HMOHHOro oOmeHa (oOpa3oBaHue OcCalka,
BbIJIETICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WUJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEHUE, pEeaKIu pasyIoKEHUs,
COCJIMHEHHUS), pACMO3HABaHHE  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.
Hemertanbl 1 uX coeiuHeHUS

OO01as xapakTepuCTUKa rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE
creneHu okucieHuss. CTpoeHune M (PU3UYECKHME CBOWCTBA MPOCTBIX BEUIECTB —
rajJjoreHoB. XUMHUYECKHE CBOICTBA Ha MpuMepe Xjopa (B3aUMOJICHCTBHE C
MeTaJlJlaMH, HeMeTaJUlaMM, Iuejaoyamu). XiopoBoaopoxd. ConsHas KUCIOTa,
XAMHUYECKHE CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAHU3M YeJIOBEKa. BakHel e XI0puabl U UX HAX0XKIECHUE B
IpUPOJE.

OOwas xapakTepucTtika 31eMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILECTB — KHUCIOPOAa U Cepbl. AJUTIOTPONIHbIE MOAU(DUKAIIMU KUCIOPOJa U CEPBHIL.
Xumuueckue cBoiicta cepbl. CepoBOIOPO, CTPOEHUE, (PU3NUECKHE U XUMUYECKHE
cBoiicTBa. OKcHUIbl cepbl KaK MPEACTABUTENM KHUCIOTHBIX OKCHIOB. CepHas
KHCTI0Ta, GU3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MpeICTaBUTENs Kilacca
KUCIOT u crneuuduueckue). XHUMHUYECKHE PEAKIUHU, JIeKalue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoi
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklMs Ha CyJab(ar-HOoH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpPOJEe. XUMHYECKOE 3arpsi3HCHUE
OKpY’KaloIlled Cpelbl COCOUHEHUSIMHU cepbl (KUCIOTHBIE JI0XKIHU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.

OO01as xapakrepuctuka 3aeMeHTOB V A-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHW OKHUCIEHUsA. A30T, pacnpoCTpaHEHHWE B MPUPO/E,
¢duznyeckue U xuMudeckue cBoiictsa. KpyroBopot a3ora B npupone. AMMHUax, ero
duznyeckue 1 XMMHUYECKUE CBOMCTBA, NoJyyeHue U npuMeHnenue. Coin aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THAsl KHUCIOTa, €€ MoJlydeHHe, (QU3HUYEeCKUE U XMUMHYECKHE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCJIOT M crhenuduueckue).
Hcrnionp30BaHne HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUHN.
XHWMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KMCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI U BOAOEMOB). Docdop, alTOTPONHBIE



momudukanuu docdopa, puznueckue n xumuueckue cpoiictsa. Okcua dochopa
(V) u dochopHast kuciora, PU3NIECKUE W XUMHUYECKHE CBOMCTBA, IOJydYEHHE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YA00pEHUH.

Oo01as xapaktepuctuka 31emMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTEMEHM OKUCICHUS. YTIEpOid, aUIOTPONHBbIE MOIU(DUKAIINH,
pacnpocTpaHeHue B MpUPOE, PU3NUECKUEe U XUMUYECKHUE CBOMCTBA. AJICOPOIIHSL.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriepona, uX (GU3HYECKHE U
XUMUYECKAE CBOWCTBA, JICUCTBUE HAa JKUBBIE OPTaHU3MBI, TMOJy4YeHUE U
IpPUMEHEHHE. DKOJIOTHYSCKUE MPOOJIeMbl, CBS3aHHbIe ¢ okcuaoMm yriepoaa (1V),
rUrnoTe3a TI00ATbHOIO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dekT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3MYecKue M XUMUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TIPOMBIIIJICHHOCTH B CETLCKOM XO3SHCTBE.
[lepBoHavabHBIE TOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCIWHEHHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTAaHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpuposHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX pPOJb B OBITY WU IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KMpax, OejKax, yriieBoJax — U X
poIM B OKM3HH 4YeNOoBeKa. MarepuaabHOE€ €IMHCTBO OPraHUYeCKHX W
HEOPTaHUYECKUX COCTMHECHUM.

Kpemuuii, ero ¢pu3nueckue U XMMUYECKUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
CoenuHeHus KpeMHHUs B mpupoze. Oomue mpeacrasicHust 00 okcuie kpeMuus (1V)
u  KpemMHHeBOW kucioTe. CWiIMKaTel, WX HWCIOJB30BaHWEC B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele cTpouTeNnbHbIe MaTepualbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

HM3y4yeHHEe O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawlue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
rajJloTeHOB M WX COCIWHEHUH (BO3MOXKHO WCIIONIh30BAaHUE BHACOMATEPUATIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOTeHUI0B), 03HAKOMJICHHE ¢ 00pa3iiaMu
ceppl W €€ CcoeNMHEHUsMHU (BO3MOXKHO HCIIOJIb30BAaHUE BHAEOMATEPUAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBaHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYCHNE XUMUUECKUX CBOMCTB pa30aBIEeHHON CEpPHOM KUCIIOTHI,
NpOBEJICHNE KaUYEeCTBEHHOW peaklny Ha Cyab(haT-uOH U HAOII0eHIE TpU3HaKa e
NPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MUECKUMU CBOWCTBaMH a3oTa, ¢ochopa U HUX
COEIMHEHUI (BO3MOKHO HCITOJIb30BAHUE BUCOMATEPUAJIOB), 00pasiiaMu a30THBIX
u (GochopHbIX ynoOpeHui, moydeHrne, COOMpanne, paclio3HaBaHUE W H3yUYCHUE
CBOMCTB aMMHaKa, IMPOBEJCHHE KAYECTBEHHBIX PEAKIMH HAa HMOH aMMOHHUS H
dbochaT-uOH W H3yYEeHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE



KOHIICHTPUPOBAHHON a30THOM KHCJIOTBHI C MeIbl0 (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), M3y4Y€HUE MOJIeNied KPUCTAUIMYECKUX PEmIETOK ajaMasa,
rpaduta, (ymuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IOJy4YEHHUE,
coOupaHue, pacliO3HABAHUE U U3yUYCHHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MpOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U M3yYCHHE NMPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOMW IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO0 TeMe «BaxkHellne HeMeTauibl U UX
COCIUHCHUS.

MeTajuibl M UX COeIUHEHUS

OO6m1as xapakTepruCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU HUX
noJjioxkeHus B [lepuonnueckon cucreMe xumudeckux 3semMeHToB 1. 1. Menneneena
U cTpoeHust arToMOB. CTpoeHue MeTaioB. MeTalinyeckasi CBsI3b U MeTaJUInYecKast
KpUCTAJUTMYECKasl PEIIETKA. DJIEKTPOXMMHUUECKUN PSJ HANPSKEHUM METaJUIOB.
dusznyeckue M XUMHYECKHE CBOMCTBa MeTalioB. OOIue CrocoObl MOMydeHUs
MeTa/ioB. [loHATHE O KOPPO3WMH METAIOB, OCHOBHBIC CIOCOOBI 3aIlIMThI MX OT
koppo3uu. CruiaBbl (CTajlb, YYyT'yH, JIOPATIOMUHMM, OpOH3a) U UX MPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH.

[Mlenounsie meTaiwipl: mnojoxkeHWe B Ilepruoandeckor CHUCTEME XHUMHUYECKUX
sanemenToB /. M. MeHpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJECHUE B IMPUPOJE.
dusznyeckue ¥ XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUIbl U
TUJIPOKCUAB HATpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB H  MX
COCIMHEHNM.

[IlemoyHO3eMENBHBIE METAIBI MAarHUM U KaJbLUU: MOJIO)KEeHUE B [lepronnyeckon
cucteMe xuMudeckux isneMeHToB J[. M. MeHueneeBa, CTpo€HHME HX aTOMOB,
HaxOoXJAeHHe B mpupoje. Pu3nueckue 1 XuMHUYECKHE CBOMCTBA MAarHusl U KaJIbLIHSL.
Baxkneiilme coequHeHus Kanbuus (OKCUA, THIAPOKCU, coyin). JKECTKOCTh BOJBI U
CroCcOOBI €€ YCTpAHEHHUS.

AmmomMuHU: TonoxxeHue B [lepuonnueckoil cucreme Xumuiyeckux anemeHToB /1. 1.
MenpaeneeBa, CTpPOCHME aroma, HaxOXJAcHWE B Tmpupoje. Duznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B Ilepuoamyeckoit cucreme xumudeckux sinemeHtoB [l .
MenpaeneeBa, CTpPOCHME aroma, HaxOXJAcHWE B Tmpupoje. Duznueckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIpoKcu bl U conr xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJYUYCHHE.

Xumuueckuiui IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMu METAJUIOB U CIIAaBOB, UX (DM3UYCCKHUMHU CBONCTBAMH,
M3YyYEHHE PpE3yJIbTaTOB KOPPO3UHM METAIOB (BO3MOYKHO  HCIIOJb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJbLIMS W HATPHS C
BOJIOM (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOMICTB



KECTKOW BOJIBL, IPOLIECCA TOPEHUS KEle3a B KUCI0PO1€ (BO3MOXHO UCIIOJIb30BAHNE
BUJICOMATEPHUAIIOB), NMPU3HAKOB IPOTEKAHMSI KAYECTBEHHBIX PEaKUUN Ha HOHBI:
MarHus, KaJbllWsl, alfOMHHHS, IHHKa, xene3a (I1) m xemeza (lI), memm (11),
HAOJIIO/ICHUE W OMHCAHME IPOILIECCOB OKpAIIMBAaHUS IUIAMEHU HOHAMHU HaTpus,
KaJIig ¥ KaiablUs (BO3MOYKHO HMCHOJB30BAHHE BHJIEOMATEPHAIIOB), HUCCIECIOBAHUE
aMm(pOTEpHBIX CBOWCTB TMJPOKCHJA ATIOMHHMS M THAPOKCHAA LMHKA, PELICHHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaykHelIue MeTaulbl U UX COCIUHEHUSI.
XuMHS U OKPY/KAKOIIAS CpeAa

BemecTtBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBEKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuui B ObITy. IlepBas momouns npu
XUMHUYECKUX 0XKOTax U OTPaBJICHUSAX.

XUMUYECKOE 3arps3HEHUE OKpyXkarouled cpelapl (TpenenbHas JAoImycTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponb xuMun B pelieHUH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpasloB MaTepuanoB (CTEKIO, CIUIaBbl METAJIOB, IOJIMMEPHbIE
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanmnszanuss MeEXNpeIMETHBIX CBS3€M NpH HM3y4YEHUHM XHUMUM B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUUISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O [IMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHallu3, CHUHTE3, KiacCU(UKalus, NEPUOAUYHOCTb, HAONIOIEHUE, HKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHHE, MO/JIEIb, SIBJICHHUE, TAPHUKOBBIN 3 (EKT, TEXHOIOT U,

MaTepuabl.
®usuka: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, WU30TOIIbI,
PaIUOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUI 3aps, MIPOBOTHUKH,

NOJYIPOBOJHUKU, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKast
peméTka, CriaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.
['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOJbI, MOJE3HBIE
UCKOTIaeMble, TOTUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3zoBaHus
JIOCTUTAIOTCSl B X0/ O0y4YeHUs XMMHUU B €IMHCTBE YYEOHOW M BOCHUTATEIbHOU
JEATeIBHOCTH B~ COOTBETCTBUM  C  TPAJUIUOHHBIMA  POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, MPHUHSITHIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JInuHOCTHBIE pe3ybTaThl OTPaXaroT TOTOBHOCTh 00yJaroIuXCsI
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCTIMTAHNS

LIEHHOCTHOI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HAacJeAuI0, IOHUMAaHUs 3HAYEHUS XHUMHYECKOM HAayKM B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPECTABICHUS O COLIMATBHBIX HOpMAaX U NIpaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHU B
KOJUIEKTUBE, KOMMYHHKATHUBHON KOMIIETCHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4e0HO-UCCIE0BATENbCKOM, TBOPYECKOW M JPYrMX BHJAAX JAESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESTEIBHOCTH TPU BBIMOIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOII!
B MpOILIeCCE ATON y4eOHOM e TeTbHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE MOBEJICHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOM PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U COCTABISIOLINE
OCHOBY I IOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
MO3HaBaTEIbHBIC MOTUBBI, HAIIPaBJICHHBIC HA TIOJIyYE€HHE HOBBIX 3HAHUM 110 XUMUH,
HEOOXOoaMMbIe I OOBSCHEHUS HAONIOMAEMBIX TPOIECCOB U  SIBJICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEpPaTypor, JAOCTYIIHBIMM TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;



MHTEpeC K 00YUEHUIO U TTO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTH M CTIOCOOHOCTh
K caMooOpa30BaHHIO, TPOEKTHOM U HCCIEAOBATEIbCKON JEATENBHOCTH, K
OCO3HAaHHOMY BBIOOpY HAMPABICHHOCTH M YPOBHS 00y4€HHUS B JATbHEUIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHE LIECHHOCTH XWU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCJIECACTBUI M HENPUSATHE
BpEIAHBIX TPHUBBIUEK (YyHOTpeOJEHHs  aJKOroJis, HApKOTUKOB, KypeHUs),
HEOOXOJUMOCTH  COOJIIOJIEHUST TpaBWi OE30MACHOCTH TpU  OOpaIleHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpPEC K MPAKTUUYECKOMY M3yUYEHHIO Mpodeccuil W Tpyla pas3IMyHOTO poja,
YBaXKECHHE K TPYAY U pe3ysbTaTaM TPYJOBOM AEATEILHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAHWM 1O  XHWMHHM, OCO3HAHHBIA  BBIOOP
WHIMBHUIYAIIbHON TPACKTOPUH MPOJOIKEHHSI 00pa30BaHMs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHENHON MpodhecCUOHATBLHON AESTENHHOCTA U PA3BUTHSI HEOOXOUMBIX YMEHHM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKHU LEIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY >KHU3HU Ha
3emyle, OCHOBE €€ CyIIECTBOBaHMUSA, INOHMMAHHWE LIEHHOCTU 3JI0pPOBOTO U
Oe3omacHOro o0Opa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YIPOXKAIOIIUX 340POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJIy4yaeMble MpPU W3YYEHUU XUMHUHU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIEHUS
YPOBHSI  SKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
DKOJIOTUYECKOTO MBILIJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IIO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDHI

B cocraBe MmeTanmpeaMETHBIX  PE3YJbTATOB  BBIACISIIOT  3HAYUMBIEC TS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPU S, PUHITUII,
rumnore3a, (QaxkT, CHUCTEMa, IMPOLECC, 3SKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAay4YHOUW KapTHHE MUpA, U YHUBEpCaAJIbHbIC YueOHbIE IeHCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECIEeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble jornueckmne aeiicTBUs:



YMEHHsI UCTIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHS] TP OCBOSHUM 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC TPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C APYTUMH MOHSATUSMHU), HCTIOJIH30BATh MOHSATHUS IS
OOBSCHEHUS OTACIBHBIX (PAKTOB U SBIICHUMN, BEIOMPATh OCHOBAHUS U KPUTECPUU IS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB M XMUMHYECKUX PEAKIUH, yCTaHABIMBATH
PUYUHHO-CJICICTBEHHBIC CBSI3U MKy OObEKTaMH U3yUeHUSsI, CTPOUTH JIOTHUECKHE
paccyxacHus (MHAYKTHBHBIC, JCTyKTHBHBIC, IO aHAJOTHH), JEJaTh BBIBOIBI U
3aKJTFOYCHMUS;

yMEHUE TIPUMEHSATH B TMPOIECCe TO3HAHUA TOHATUA (MIPEAMETHBIC U
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJICIH, UCTIOIh3yEMbIEe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIBHBIC MTPEICTABICHHS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUeckas (opMmyna W ypaBHEHHE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TTI03HABATENBHBIX 3a7a4, C YIETOM
ATUX MOJETBHBIX TPECTABICHUN BBISBISITh W XapaKTEPU30BaTh CYIICCTBCHHBIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX M SIBJICHUIX.

ba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHUE WCIOJIh30BaTh TIOCTABJIICHHBIE BOIPOCHl B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 1Sl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NPUOOPETEHUE ONbITa 110 TUTAHUPOBAHWIO, OPraHU3AMA W  TIPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOMIoJaTh 3a XOJOM TpoIlecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BRIOUpATh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX
BUJIOB U (OpM MPEJCTABICHUS, MOJTYYaeMYyI0 W3 Pa3HbIX HUCTOYHUKOB (HAy4HO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOUS,
pecypchl UHTepHETA), KpUTHIESCKH OLICHUBATH TPOTHBOPEUMBYIO M HEJIOCTOBEPHYIO
uH(pOpMaIuIO;

yMEHUE TPUMEHSTh pa3IMYHbIe METOABI W 3allpoChl TIPU TIOWCKE M OTOOpe
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX W TMO3HABATEIbHBIX 3a7a4 OMPEACIEHHOTO THIA, TPUOOPETEHUE OMbITA B
00JaCTH  WCTIOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCITOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu hopmMamu rpaduKu ¥ BX KOMOWHAIUSAMY,

YMEHHE  WCIOJbh30BaTh M  aHAIM3WpPOBaTH B  Mpollecce  ydyeOHOW U
HCCJICIOBATEIILCKONW JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,



CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA Ha COCTOSIHME OKpYKAIOIIEH MNpPUPOIHON
Cpellbl.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

YMEHHUSI 3aJ1aBaTh BOIMPOCHI (B Xo0/€ auayiora W (WiaM) AUCKYCCHM) MO CYLIECTBY
oOcyxmaemMol TeMbl, (OpMYyIUpPOBaTH CBOM MPEIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS NPEJICTABISATH MOMYyUYE€HHbBIE Pe3yIbTaThl TO3HABATEIBHOMN JEATEILHOCTH B
YCTHBIX ¥ TMTUCHMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIINI0 PE3YyIbTATOB BBITIOJHEHUS
XUMHUYECKOTO DKCIIepUMEHTa (J1abopaTopHOTO OIbITa, JJAOOpaTOpPHOW PabOTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAHHAIIHS
COBMECTHBIX JCHCTBUM, OINpEACICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHHE CaMOCTOSITEIbHO ONpPENEeNsITh IEeMH JCSITeNbHOCTH, IUIaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATH M TMPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTAaBJISATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPA BBINOJHEHUM 33JaHAA C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON 1N, YMEHHE
UCITIOJI30BATh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.
MNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHIO 00S3aTELHOTO COJEPKaHUS,
YCTAaHOBJIICHHOTO JaHHOW (enepanbHON pabodeil Mmporpammoil, BBIAEISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBIC 3HAHHS, YMEHUS U CIIOCOOBI JIEUCTBUA,
cnenuuyeckue g MPEeIMETHON 00s1acTh «XUMHS», BUABI JEATEIBHOCTU T10
TIOJTYYCHHUIO HOBOT'O 3HAHMSI, €T0 HHTEPIIPETAIINH, TPEOOPa30BaHUIO U TIPUMECHEHHIO
B Pa3UYHBIX YUYCOHBIX U HOBBIX CHUTYaIIHSIX.

K xonmy oOyuenuss B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. PACKpBhIBAaTh CMBICT OCHOBHBIX XWMHUYECKHX IIOHSTHUW: aToM, MOJIEKYJa,
XUMHYECKHI JIEMEHT, POCTOE BEIIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOTHAS
¥ HEOJIHOPO/HAS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAsI M MOJISKYJISIpHasl Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJISI XUMHUYECKOTO
DJIEMEHTa B COCIMHEHUU, MOJISIPHBIH OOBEM, OKCHJ, KHCJIOTAa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPUIIATEILHOCTh,  CTENEHh  OKUCIEHHUS, XUMHUYECKas  peaKIus,
KJaccu(HUKaIs peakIuii: peakiiui COCIUHCHUS, PEaKIIMU Pa3I0KCHHsI, PEaKITuu
3aMeIIeHHs, PEeaKIuu OOMEHa, dK30- M DHIOTEPMUYECKHE DPEAKIHH, TEIUIOBOU
adexT peakiuu, SIPO aToMa, IICKTPOHHBIA CJIOM aroMa, aTOMHAs OpOWTalb,



paguyc atoma, XMMHAYECKasl CBSI3b, NOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJiA BEIIECTBA
(IpolieHTHAasi KOHIIEHTpAIusi) B paCTBOPE;

. WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHWYECKHX TOHSITUH U
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBIEHUSI (POpMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

. ONpENEIATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTETICHb OKHCJICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEIIECTB K OINpPEACIEHHOMY KJIacCy COeAMHEHUM 1o GopmyiiaMm, BUJI XUMUYECKON
CBSI3M (KOBAJICHTHAs] U MIOHHAS) B HEOPTaHUYECKUX COCIUHEHUSIX;

. packpeiBath cMbIci [lepuogmueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIIEMEHTOB OT MX MOJIoKEeHUs B lleprognyeckoil cucteme, 3aKOHOB COXPaHEHHS
Macchl BEUIECTB, MMOCTOSHCTBA COCTAaBa, AaTOMHO--MOJIEKYJISIPHOTO YYE€HUS, 3aKOHA
ABorazapo;

. OMUCHIBATh U XapakTepu3oBaTh TabauuyHyro ¢dopmy Ilepuonnueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynma)» u «mnodounas noarpynna (b-rpynma)», manbie u OoJsiblIME TEPHOIBI,
COOTHOCHUTH 0003HaUEHMsI, KOTOpbIEe UMEIOTCS B Tabnuile «llepruoanyeckas cucrtema
xuMuueckux snemMeHtoB JI. M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLiee Yucio
AJIEKTPOHOB U PACTIPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

. KJ1acCU(UIIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TeroBoMy b DEKTy);

. XapaKTepHu30BaTh (OMUCHIBaTh) OOLIME XWMHUYECKHE CBOICTBA BEIECTB
pPa3IMUHBIX KJIACCOB, TMOJTBEPKJasi OMHCAaHWE TMPUMEPAMHU MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

. POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlIEHUNH B Pa3IUYHBIX
YCIIOBHSIX;

. BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (opMmyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

. MPUMEHSITh OCHOBHBIE OTIEpaIliU MBICTUTEIBLHON JAEATEIbHOCTU — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEeMAaTH3AI|I0, KIIaCCH(UKAIINIO, BBISBICHUC
MPUYUHHO--CJIEICTBEHHBIX CBSI3€M — JJIsl U3YUEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii, €CTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHUSA — HAOIO/IeHUEe, U3MEPEHHE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);

. cJe0BaTh MIpaBUJiaM TOJIb30BaHUS XUMUYECKOM MOCYA0M U J1a00opaTOPHBIM
000OpyZI0BaHUEM, a TAKXKeE MPaBUJIaM OOpAIICHHs C BEIIECTBAMU B COOTBETCTBUU C



WHCTPYKIUSIMUA 110 BBINOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUI0 U COOMpaHUIO ra3000pa3HbIX BEHIECTB (BOJOpOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEM PaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIIOT C IOMOIIBIO HHAUKATOPOB (JIAKMYC,
dbeHondTaneuH, METHIOPAHXK U APyTrHUe).

K koHiy oOyueHus B 9 kJjacce NpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

. PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHATHI: XUMHUYECKHI 2JIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCICHHS, XUMHYECKas
peaKiysi, XMuMUYEeCKasl CBsI3b, TETIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALMS,
peakluy HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIE U
HeoOpaTuMble peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIC peakuuy,
OKHUCJIUTENIb, BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIMS,
aM(OTEepHOCTb, XHWMHYECKasi CBS3b (KOBAJEHTHAasl, HWOHHAs, METaJUInyecKas),
KpUCTaJUIMUECKasi Pel€TKa, KOppo3usi METaJUIOB, CIIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nomyctuMas konuentpanus 111K BemecTsa;

. WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMYECKUX IIOHATHA U
MPUMEHSITH 3TU NOHATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

. MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUs (hOPMYJI BEILIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIN;

. ONPEIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS XMMUYECKUX JJIEMEHTOB B
COEIMHEHHAX Pa3IU4YHOr0 COCTaBa, MPUHANJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COE€IMHEHMH 1o (popmyram, BUJ XUMUYECKON CBA3H (KOBaJEHTHas, HOHHA,
MeTajuInyecKasi) B HEOPraHMYECKUX COEAMHEHMSIX, 3apsA] MOHA MO XUMHYECKOU
(bopmyIe, xapakTep Cpe/ibl B BOJHBIX pACTBOPaX HEOPraHUYECKUX COETMHEHH, TUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA,;

. packpsiBath cMbIca llepuognueckoro 3akona JI. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAHME: ONUCBHIBATh M XapaKTEepPU30BaTh TAOIUYHYIO
bopmy Ileproguyeckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEITCA B
NepPUOANYECKON TabiuIe, C YUCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacrpe/iesieHue UX 1Mo JIEKTPOHHBIM CJIOSIM), 0OBSICHATH O0IIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIWHEHUN B IIPE/EIax MajbIX IIEPUOJIOB U
IJIABHBIX TIOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;

. KJIACCU(PUIIUPOBATh XUMHUYECKHE D3JIEMEHTHl, HEOPraHMYECKHUE BEIleCTBa,
XUMUYECKUE peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLMU BEIIECTB, 110
TEeIUIOBOMY 3(QeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);



. XapaKTepru30BaTh (OMUCHIBATh) OOIIME M cHenUPUUYECKUEe XHUMHYECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJAs OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX ¥ HOHHBIX YPABHEHUHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITNN;

. COCTaBJIATh YPABHEHUS AJICKTPOIUTHUECKON JUCCOLUAIIMY KUCIIOT, IIeJI0Yei
U COJIeH, TIOJIHBIE W COKpalIEHHbIE YpPaBHEHUS peaklMii HOHHOrO OOMEHa,
yYpaBHEHUSl PEaKIMM, MOJATBEPKIAIONIMX CYIIECTBOBAHUE TE€HETUYECKOM CBS3U
MEX/y BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

. pacKkpbIBaTh  CYIIHOCTh  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil
MOCPEACTBOM COCTABJICHHUSI JIEKTPOHHOTO OajaHca ATUX PEaAKIINiA;

. IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

. BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (opMyJsie COCIUHEHHs, MacCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThI MO YPABHEHUIO XUMHYECKOU
peakiuy;

. coOJI0/1aTh MpaBuUiia MOJIb30BaHUS XUMHUYECKOW MOCYAO0N U JIaOOpaTOPHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuUiia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIIUSIMUA 110 BBITIOJTHEHUIO JIA0OPATOPHBIX XHUMHYECKHUX OIBITOB II0
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);
. IPOBOJUTEH PEAKIIMH, MOJITBEPKIAIONINE KaUeCTBEHHBIM COCTaB Pa3IMYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

. IPUMEHSTH OCHOBHBIC OTNEPAIMH MBICTUTEIBHONU JEATETLHOCTH — aHAIIU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHNWEe, CHCTEMATHU3aIlUI0, BBISBICHUE IMPUYUHHO-
CJIEJICTBEHHBIX CBS3€U — JJISI N3yYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbICE  METOJbI TO3HAHWS —  HAONIOZIeHHWe, HW3MEpEeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).

MOJYJb «IIKOJBbHBIN YPOK»



Peanuzarus negarornyecKuMy pabOTHUKAMH BOCIIUTATEILHOTO OTEHIIMANA YPOKa
IpeaoJiaraeT cieayroiee:

- YCTAaHOBJICHUE JOBEPUTENbHBIX OTHOIICHUH MEXIy MeJarorniyeckuM
pabOTHUKOM U O0YyYaroIIMMMCS, CHOCOOCTBYIOUIMX MO3UTHBHOMY BOCHPHUSATHIO
oOydarolmuMucss  TpeOOoBaHM W MPOCKO  MeNarorudeckoro  pabOTHUKA,
IPUBJICYCHHUIO UX BHUMaHM K 00CyK/1aeMOil Ha ypoke nH(OpMaluy, aKTUBU3aLUU
NO3HABATEJIbHOM 1€ATENbHOCTH;

. noOyxJeHue o0yJaroumxcs coOI0aaTh Ha YPOKE OOIIENPUHATHIE HOPMBI
NOBEJICHUS, NpaBuiIa OOLIEHHSI CO CTApUIMMH (II€Iarorn4eckKuMu pabOTHUKaAMH) U
CBepCTHUKaMH  (OOYYaIOMUMHUCS), TPUHIUIBI y4eOHOW  IUCHHIUIMHBI U
caMOOpraHU3alluy;

- MPUBJICYCHUE BHUMAaHUs 00yUYaIoIUXCsl K IEHHOCTHOMY aCIeKTy H3y4aeMbIX
Ha ypoKax SIBJICHU, OpraHu3anus uX padoThl C MOJy4aeMOil Ha ypPOKE COLUAIBHO
3HaYMMOW HMH(pOpManueil — WHULIUUPOBAHUE €€ OOCYKIEHUs, BbICKa3bIBaHUS
OOyJalolMMHUCSI CBOETO MHEHHS IO €€ IOBOJY, BBIPAOOTKHM CBOETO K HEH
OTHOILICHUS;

- WCIIOJIb30BaHNE BOCIUTATENBHBIX BO3MOXKHOCTEH conepiKaHusd Y4eOHOTO
npeaMeTa 4yepe3 JIEMOHCTpPAlUio OOydarolUMCsi MPHUMEPOB OTBETCTBEHHOTO,
TPaXTAHCKOTO TIOBEACHHMSI, MPOSIBICHUS YEIOBEKOIIOOMS M J0OpOCEpICUHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIMX TEKCTOB JJIi YTEHHUs, 3ajad JJisd pelleHus,
pOOJIEMHBIX CUTYaIlMi A7t OOCYKICHHS B KJIacce;

. MIPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (OpM padOThl ¢ 0Oy4arOUUMUCH:
UHTEIUIEKTYaJIbHBIX ~ WUrP, CTUMYJIMPYIOIIMX I103HABATEJIbHYIO  MOTHBALUIO
oOyJarommxcs; AUJAKTUYECKOTO TeaTpa, IJIe MOJyYeHHbIE Ha YpPOKE 3HAHHS
OOBITPBIBAIOTCA B TeaTpPaJbHbIX IOCTAHOBKAX; JAMCKYCCHUM, KOTOpbIE JaroT
00yJaromuMcsi BO3MOXKHOCTh TPUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO
JMasiora; TpyNmnoBol paboThl WM pabOThl B Mapax, KOTOpPbIE yuyaT KOMaHJIHOU
paboTe 1 B3aMMOJICHCTBHIO C IPYTUMH JIETHMU;

- BKIJIIOUEHHE B YPOK UTPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOJAIEPIKAThH
MOTHBALIMIO OOYYarOUIMXCsA K IMOJIyYEHUIO 3HAHWM, HaJla)KMBaHUIO IMO3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHOIIEHWH B  KJacce, IMOMOTAlOT  YCTaHOBJIEHUIO
no0poxenaTenbHON aTMoc(hepsl BO BpeMsl ypOKa;

- opranmzans mepcTBa MOTUBUPOBAHHBIX U PYAUPOBAHHBIX 00yUAIOIINXCS
HaJ UX HEYCIEBAIOUIMMH OJHOKJIACCHUKAMHU, JAIOLIEro UM COLUAIbHO 3HAUMMBbIN
OTIBIT COTPYAHUYECTBA ¥ B3AaUMHON MTOMOIITH;

- WHUIMUPOBAHUE ©  TOAJEP)KKA  HCCIENOBATENIbCKONW  JIEeATEeIHbHOCTH
oOydaroluxcs B paMKax peaju3allid UMH WHAMBUAYAJIbHBIX U TPYHIOBBIX
UCCIIEIOBATENLCKUX MMPOEKTOB, YTO JACT 00YYAIOIIMMCS BOZMOXKHOCTh MPHOOPECTH
HaBBbIKM CAMOCTOSATEIBHOIO PELICHHS TEOPETUUECKON MPOOIEMBbl, TEHEPUPOBAHUS U
oopmiieHus COOCTBEHHBIX HCH, YBOKUTEIHHOTO OTHOIICHUS] K UYKHM HJIESM,
opopMIIECHHBIM B paboTax JpPyrux HUCCIAeAOBaTeNeld, HaBBIK MTyOJIUYHOTO
BBICTYIUICHHUS TIEpe]l ayTUTOPUEH, apryMEHTHPOBAHHS U OTCTaWBaHUS CBOEH TOUKH
3peHusl.



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoaunyecTtBo  DiaexkTpoHHbIe (HU(POBHIE)
n/n  MmporpamMmmbl 4acoB o0pa3oBaTejibHbIE pecypchbl

Pasznen 1. HepBonaqanLHHe XUMHNYECCKHEC TTIOHATUSA

peaknuu

11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS 5 bubnnoreka [HOK
' Y NPAKTUYECKOM IESITEIbHOCTU YEI0BEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
12 B 15
CIICCTRA | XUMITACCHILE peardnit https://m.edsoo0.ru/7f41837c
Hroro mo pazaeny 20
Pa3nen 2. BaxkHelinmme npeacTaBuTe Il HEOPraHUYECKUX BellleCTB
bu6mmoreka [IOK
21 B .K Nl
03Ayx. Kucnopox. Towsrie 06 oxeuax 6 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
22 B !
OHOPOA. LIOHATHE O KHEIOTaxX 7 COix 8 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2. Bona. P !
3 ona. PactBopsl. [TonsaTrue 06 ocHOBaHMSIX 5 https://m.edsoo.ru/7fA1837¢
94 OcHOBHBbIE KJIacChl HEOPraHUYECKUX 11 bubnnorexa [HOK
' COeIMHEHUI https://m.edso00.ru/7f41837c
Utoro no pazneny 30

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux jiementon /1. U.
MenpeneeBa. CtpoeHune aToMoB. XuMu4eckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

Ilepnonnueckuit 3akoH u Ilepnonnueckas

bu6mmoreka [IOK
31 ﬁggiﬁ;ﬁ;ﬁ%ﬁ;ggpﬁ;Zf:g;OB AU ! https://m.edsoo.ru/7f41837c
3.9 Xumuyeckas cBsi3b. OKHCIUTEILHO- 3 bubmuorexa [JOK
BOCCTAHOBUTEJIBHBIE PEAKIIUU https://m.edso0.ru/7f41837c
Hrroro mo paszery 15 E;Ifs?;;?:cizgg/imms?c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME
9 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoanuectBo | DiiekTpoHHbIE (HU(pPOBbIE)
n/n NporpaMmsl 4yacoB o0pa3oBaTe/ibHbIE PeCypChl
Pa3jen 1. BemecTBo U XuMu4eckne peakiun
11 [ToBTOpeHME U yriTyOJIeHHE 3HAHUT 5 bubnmoreka [JOK
OCHOBHBIX Pa3JIesoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
peakuuin https://m.edso00.ru/7f41a636
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DNEeKTPOIUTHYECKAS AUCCOLUALIMS. bubmuorexa [JOK
1.3 8
XHUMHYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Pa3znea 2. HemeTa/sIbI 1 UX COeMHEHUS
21 OO01mmas XxapakTepuCTHKa XUMUIECKUX 4 bubnmnoreka HOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpymnel. Cepa u eé 6 bubmorexa LIOK
' Py - -oP https://m.edsoo.ru/7f41a636
COEIMHEHN
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.3  snemeHToB VA- nbl. A30T, pocdop u ux 7 bubmmorexa [JOK
' TPYHIEL A3OT, p https://m.eds00.ru/7f41a636
COEIMHEHNS
OO01mmas XxapakTepuCTHKa XUMUIECKUX
2.4 sneMeHToB |VA-rpynmnel. Yriepon u 8 buGnuorexa [IOK
' 3 PYTUIRL. STIICP https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Wroro mo paszneny 25
Pa3gen 3. MeTa/uibl M HX COeTUHEHU S
bubnunoreka LIOK
A 7 4
3 Obmue cBoiicTsa MeTaLIOB https://m.edsoo0.ru/7f41a636
. bubnunoreka LIOK
3.2 Baxkuelinme Metajuibl 1 UX COSIUHEHUS 16 httns://m.edsoo.ru/7f412636
Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bu6morexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubnmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

8 KUIACC
Ne Tema ypoka KonuyectBo  JieKTpoHHBIEC HH(POBHIE
n/n 4acoB o0pa3oBaTe/bHbIE PeCypChl
1 [Ipeamer xumun. Poap XumMuu B KU3HU 1 bubnmoreka [JOK
yeJoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTre o MeToaax MO3HAHUS B XUMUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOpariieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2 «Pa3nenenue
S) cMmeceil (Ha mpuMepe OYUCTKH OBapEHHOMN 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
6 ATOMBL H MOIICKY TEL 1 https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HAKU (CMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 Bubmorexa ITOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTb 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. 1 bubnuotexa [JOK
OTtHOcHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHAYECKOTO 3JIEMEHTA B 1 bubnuotexa [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosnbs. MonspHas 1 bubnmnoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUEe U XUMUYECKUE SBICHUS. 1 bubnuotexa [JOK
XUMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS 1 bubnnoreka [JOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BEILIECTB. 1 bubmuorexa [IOK
XHWMHYECKUE YPAaBHEHHUS https://m.edsoo0.ru/ff0d3b88
17 Brrunciienust KojimuecTBa, MacChl BEIIECTBA 1 bubnuorexa [JOK
10 YPaBHEHUSM XUMHUYECKUX PEaKIIUi https://m.edso0.ru/ff0d5708
Knaccudukanmsi XuMUuecKux peakimia
bu6mmoreka [IOK
18 (coeMHEHHUSI, PA3JIOKCHHSI, 3aMEIIICHUS,

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4Y€HBIN-

bubmuoreka [JOK

1 .
9 JHIMIITOTIEAHCT O606HjeHHe 1 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bos — cMechb ra3oB. CocTaB Bo3Iyxa.
21 KI/IC?'I}(,)XO — DJIEMEHT U IPOCTOC Beﬂy:CTBO bubmorexa [JOK
pos p H ' https://m.edsoo.ru/ff0d448e
O30H
duznyeckre 1 XUMHYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE) bubmoreia LOK
poAa tpeartt » TOPEHHE). https://m.eds00.ru/ff0d4614
ITousitue 06 oxkcumax
C11oco0BbI ITOIYYEHNS KUCI0POaa B
23 saboparopuu ZILIH OMLIH_UIGHI:;{OCTI/I bubmorexa HOK
patop p ' https://m.eds00.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoit 3¢ PeKT XUMHUICCKON pPEaKIIHu,
24 IIOHSATHE O T(i)cpMOXI/IMI/IIIeCKOM paBH:HI/II/I bubmorexa LOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKIIHSIX
Tomnuso (HeThb, YroJIb U METAH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CIIocoObl lro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «[Tomyuenne u cobupanue KuciIopoaa bubmorexa [TOK
yi . p poZa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopoa — anemMeHT 1 mpocToe BELIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubmuorexa [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IToHsaTHE O KMCIOTAaX U COIIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d?2
30 CrniocoOslI mostydeHus BOAOPOIa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOpoOIa bubmorexa HOK
i . p AOPOAa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
bu6mmoreka [IOK
32 M 7 é . A
OTAPHEI 00BEM rasos. 3aKoH ABOTazpO https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA
33 rasa I10 €ro U3BECTHOMY KOJIUYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Berancnenus 00bEMOB Ta30B 110 ypaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [TOK
P . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dum3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJIEI bubmorexa LOK

https://m.edsoo.ru/ff0d587a
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36 CoctaB ocHoBanwii. [ToHsiTre 06 bubnmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbiieHHbie U
37 HEHACBIIIEHHBIE pacTBOPBI. MaccoBas 1015 bubmorexa HOK
o P Pl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 o teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnnoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunpl: cocTaB, KiacCUPUKALIUS, bubmuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHU: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnne u XMMUYECKHE CBOHCTBA KUCIIOT bubmorexa HOK
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK
MOJIyYEHUS, XMMUYECKUE CBONCTBA https://m.eds00.ru/00ad9474
[TpakTuueckas padota Ne 6. Perenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnnoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMI»
48 I'eneTnueckas cBsI3b MEKy KilacCaMmu bu6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001IeHre U CHCTeMaTU3allns 3HAHUH
THCHHE I CHCTEMATHSAIIT SHAHIHI https://m.edsoo.ru/00ad9ch2
KonTponsnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUUECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XAMHUYECKUX dJIeMEHTORB. [loHsTHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
ITepuonnueckuii 3akoH u [leprnoanyeckas
52 cnieMa XUMHYECKUX BHeMeII;TOB Ji | bubmorexa HOK
T https://m.edsoo.ru/00ada52¢c
MenneneeBa
b K
53 [lepuoapl, rpynmbl, MOATPYIIIbI nommorexa [O

https://m.edsoo.ru/00ada52¢
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Menneneesa

54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. 1 bubnmoreka [JOK
M3oTtonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

95 anemeHToB lleproanueckoit cucremsr J[. U 1 bubmmorexa [OK

pHOA T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA 110
. bubmuorexa [JOK
56 ero noyioxeHuto B [lepuogudeckoit cucreme 1
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa 1
pa3BuTHUs HayKu U npaktuku. . 1. bubnmoreka [JOK

57 .. 1
MenaeneeB — y4€HbIU, IIEaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK

58 1
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
41 1
59 OHHA XMMHACCKA CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUUYECKas CBI3b 1 bubmorexa [TOK
p https://m.edsoo.ru/00adaab8

61 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 bubnuorexa [JOK

CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1

6 Creneup oxkncnenis https://m.edsoo.ru/00adae28

63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnunoreka [JOK
peakuuu https://m.edso0.ru/00adb076

bubmuorexa [JOK

64 OKHCIUTEN U BOCCTAHOBUTEIN 1 httos://m.edsoo.ru/00adb076

65 KonTtponbHast pabota Ne4 o reme 1 bubnuoreka [IOK
«CtpoeHue aroma. XUMHUYECKasI CBS3b https://m.edso00.ru/00adb486

bu6nmoreka [JOK

66 % 1
O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI htts://m.edsoo.ru/00adb33c

bu6nmoreka [JOK
7 i 1
6 O0001IeHE U CHCTEMATH3AIMS SHAHUH httos://m.edsoo.ru/00adach?
bu6mmoreka [JOK
i 1

68 O0001IeHE U CHCTEMATH3AIMs SHAHUH https://m.edsoo.ru/fOd61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

9 KJJACC

Ne Tema ypoxka KonuyectBo = JiekTpoHHbIe HU(POBHIE

n/n 4acoB o0pa3oBaTe/bHbIC PeCypChl
Ilepnoanueckuii 3axkoH. Ilepuoaudeckast

pHOA pHoA bubmuorexa [IOK
1 cHUCTeMa XMMHUYECKUX 3ynemMeHToB /. U. 1

https://m.edsoo.ru/00adb59e
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3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB

2 XUMHYECKHX 3JIEMEHTOB IEPBBIX TPEX bubmotexa [JOK
p P https://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa bubmnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKO# CBSI3U U THIIBI bubnunoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «IToBTOpeHue u yriyOneHne 3HaHUIA
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiracca

6 Knaccugukanus XuMHUUecKuX peakuuii mo bubnuoreka [JOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbchb0
[ToHsATHE O CKOPOCTH XMMHUYECKOUN peaKIuu.

7 [ToHsITHE O TOMOT'EHHBIX M T€TEPOreHHBIX bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peakIusx
[ToHsATHE 0 XMMHYECKOM PaBHOBECHH.

8 DaKTOpPHI, BIUSIIOIINE HA CKOPOCTh bubnunoreka LIOK
XHMHYECKON PEaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunoreka LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3nEKTPOAUTUUECKOMN TUCCOLMALINN. bubnuoreka [IOK

10
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIHit bubmorexa [JOK

P beai https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KHCIOT M OCHOBAHUIM
12 B CBETE IIPEACTABICHUI 00 bubnmorexa [JOK
P N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAITTT
XHMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHYECKON bubnmorexa [JOK
P P https://m.edsoo.ru/00add8b2
JHUCCOIHAIIUN
14 ITonsTue o ruApoOIN3€E CONEH bubnmorexa HOK
P https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
15 O06o001IeHre U CHCTEMAaTH3alnsl 3HAHUI
Hl H https://m.edsoo.ru/00addd12

16 ITpakTrueckas pabora Ne 1. «Pemenne bubmuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «IIEKTPOIUTHYIECKAS TUCCOLUAIINS bubmorexa I[JOK

P ’ https://m.edsoo.ru/00addec0
XUMHUYECKHE PEeaKIIMH B PACTBOPAX)»

18 OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB. bubnmoreka [JOK
XHWMHMYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojissHas KHCIIOTa,

P P N bubmuorexa [IOK

19 XUMHUYECKHE CBOICTBA, MOJIyUYEHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuyeckas padora Ne 2 o Teme

bubnunoreka LIOK

20 «ITosydueHne COJITHOM KUCIIOThI, H3yYECHHUE
N y:1 T https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX

21 €aKI1IMii, €CITM OJIUH U3 PEareHTOB JIaH B bubmmorexa [JOK
P ’ p https://m.edsoo.ru/00ade488
M30bITKE

99 OO6m1as xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoncp €HHE cepbl I/I(beé coe I/IHeI})II/IfI B bubmorexa LIOK

a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopo, ctpoeHne, (U3HIECKUe U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl cepsl. CepHas KUCIIOTAa,

25 ¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA bubamorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKkilu, JIeXkKalllue B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4eHUS bubnnorexa [JOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KalOILEH Cpelibl COEAMHEHUSIMH CEPbI

97 Brruucienne MaccoBoil 101 BbIXO/a bubnuorexa [JOK
MPOAYKTa PEaKIIU https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTHKa 1eMeHToB VA-

28 rpynibl. A30T, paclipoCTpaHEHUE B bubmmoreka [JOK
npupoje, Gu3nIecKue 1 XUMHIECKHE https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMuak, ero Gpu3nYecKue 1 XuMU4YeCKHe bubmuoteka [IOK
CBOWCTBA, MOJIyYCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 mo Teme

30 «IlonydyeHne amMmmuaka, U3y4yeHue ero brbmmorexa [JOK

. i - 1Y https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hu3ndeckue u bubmuoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS

32 B KQU€CTBE MUHEPAIbHBIX yOOPEHUN. bubmuorexa [IOK
XHMMHUYECKOE 3arpsI3HEHUE OKPYXKaIOIEen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
®dochop. Oxcnn pochopa (V) u dochopnas

33 KHCJIO0Ta, (GPU3NYECKHE U XUMHUECKUE bubmmorexa LIOK

o https://m.edso00.ru/00adf68a
CBOMCTBA, TIOJIYYCHHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MUHEpATbHBIX YI0OpEeHU. 3arpsi3HeHNe bubmmorexa [JOK
p . YAOOP - 4P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
35 Yraepon, pacripocTpaHEHHUE B IPUPOJIE, bubnuoteka [JOK

(pI/ISI/ILIeCKI/IC 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcupsl yriaepona, ux pusnveckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

bubnunoreka LIOK

36
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM YIJIepoja https://m.edsoo.ru/00adfebe
(V)

37 VYrojapHas KUCIIOTa U €€ COJIU buGnuorexa [IOK

https://m.edso0.ru/00ae006c
[TpakTuyeckas padora Ne 4 o Teme
38 "TTonmyueHue yIiIEKUCIIOro raza buGnuorexa [IOK
ya yr ) | https://m.edsoo0.ru/00ae027¢e
KadecTtBeHHas peakiys Ha KapOOHAT-UOH
[TepBoHavabHEBIE MTOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubnnorexa LHOK
p m https://m.edso0.ru/00ae054¢e
COCMHEHUSX yIiIepo/ia
40 KpeMmuunii 1 ero coequHeHNs bubnorexa HOK
P 8 https://m.edso0.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«Baxuelnme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHND)

KonTponbnas pabota Ne3 mo teme
42 «Baxuelnme HeMeTaUIbl U UX bubnnorexa [JOK
https://m.edsoo.ru/00ae0e18
COEIMHEHND)
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX

43 3JICMEHTOB — METAJIOB. MeTainuecKas bubnuoreka [IOK
CBSI3b M METAJUTMYECKAs] KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

44 DIEKTPOXUMHAYECKUN DA HAOPSHKESHUH bubmorexa LOK

p P p https://m.edsoo.ru/00ae1156
METAIIOB
OO6mme crmocoOb! MOTYYeHUsT METaJIIOB.

45 CmuiaBbl. Berauciienust o ypaBHEHUSIM bubmuorexa [IOK
XMMHYECKUX PEaKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COACPKUT MPUMECH

46 IToHsTHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK

PP https://m.edsoo.ru/00ael278
bubmmoteka IIOK

47 €JI0YHBIE METAJLIbI
m https://m.edsoo.ru/00ael4b?2

48 OKCHIBI U TUAPOKCUIBI HATPUS U KAITUA Bubmiorexa IOK

A AP A p https://m.edsoo.ru/00ael14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — KAJIBLIUNA U bu6muoreka [IOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxueiinme coefnHEeHNA KaJIbIUA bubnmotexa LOK

a H https://m.edsoo.ru/00ael5e8

51 O00011IeHIE ¥ CUCTEMATH3AaIU 3HAHUI

. .. bubnnorexa IHIOK
52 XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1

https://m.edsoo0.ru/00ae1886



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas pabora Ne 6 o Teme

bubnunoreka LIOK

53 XGCTKOCTI’"BMH 1 METOJBL e 1 https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubnunoreka LIOK
4 i 1
> Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U bubnnoreka [JOK
55 1
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmoreka [IOK
56 Keseso L https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, Tusipokcuipl u conu xenesa (1) u 1 bubnmnoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
[IpakTuyeckas pabora Ne 7. Pemenue
59 DKCIEPUMEHTAILHBIX 3a/4a4 10 TEME 1 buGnuorexa [IOK
P . https://m.edsoo.ru/00ae3de8
«Baxuelnime MeTayuibl U UX COCAUHCHUA»
BrruuciieHus mo ypaBHEHUSIM XUMHUYECKUX
€aKIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>E‘KC WJIH CO He )KI/ITII)I HMECH ’ 1 bubmorexa HOK
Aep . p ' https://m.eds00.ru/00ae1750
BrrancneHuss MaccoBoii 10JIM BEIXOA
MIPOJYKTA PEaKIuu
61 O06o001IeHNEe U CHCTeMAaTH3alns 3HAHUN 1
62 KonTponbnas pabota Ne4 mo teme 1
«BaxkHeie MeTautbl 1 UX COCTUHCHUSD)
63 BemectBa u Matepuanbl B MOBCEIHEBHOM 1 bubnnorexa [JOK
YKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3sHEHUE OKpYkKarolen 1 bubnmnorexa [JOK
Cpelsl https://m.eds00.ru/00ae4270
65 Ponp Xx¥MHM B peLIEHUN YKOJIOTUYECKUX 1 bubnmnoreka HOK
npo0Oiem https://m.edso0.ru/00ae4270
66 O0600611eHre U crucTeMaTu3alys 3HaHU! 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae0d0a
67 O0600611eHre U crucTeMaTu3alys 3HaHU! 1 bubnmoreka [JOK
https://m.edsoo.ru/00adb33c
68 O0600611eHre U crucTeMaTu3alys 3HaHU! 1 bubnmoreka [JOK
https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10
ITIPOT'PAMME 68



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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