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HOACHUTEJBbHASA 3AIIMCKA

ITporpaMMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTENbHON MpOTrpaMMbl
OCHOBHOTO 001iero odpasoBanusi, npeacrtaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHON paboueil MporpaMMbl BOCIUTAHHS M C Y4ETOM KOHIICTILHMU MPENOJAaBaHUS
y4eOHOro nmpeaMera « XuMHUs» B 00pa3oBaTellbHbIX opranu3anusax Poccuiickoit denepanuu.

[TporpaMmMa mo xumuu Ja€T NPEACTABICHHUE O LENAX, OOIIEH cTpaTeruu OOydeHHs,
BOCIUTAHUSA U Pa3BUTHs OOYy4arOIUXCS CPEACTBAMHM YYEOHOIO IMPEAMETa, YCTaHABIUBAET
00s13aTeNbHOE MIPEIMETHOE COJIEpKaHue, MPelyCMaTpUBaET paclpe/IeieHue ero Mo Kjiaccam
U CTPYKTYpUpPOBaHUE II0 pasziesaM M TeMaM MNOpOorpaMmbl MO XHMHH, ONPEAEHsIeT
KOJIMYECTBEHHbIE M KAUECTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO
IIOCJIEIOBATEIBHOCTh M3YUYECHHUSI XUMHHU C YYETOM MEXKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€M, JIOTUKK y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00yUaromuxcs, OnpeeseT
BO3MOYKHOCTH IPEAMETa I peaju3aluyd TpeOOBaHUN K PEe3yslbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHONM MPOTPaMMbl HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs, a TaKke
TpeOOBaHUI K pe3yjpTaTaM OOy4YeHHUS XMMHUM Ha YpOBHE IeJiell M3y4eHHUs IpeaMeTa U
OCHOBHBIX BHUJOB Yyu€OHO-IIO3HABATEIbHOM JEATEIbHOCTH OO0YYaroOUIerocsi Mo OCBOEHUIO
y4e0HOTO CoIepKaHUs.

3HaHWE XUMHH CIY>KUT OCHOBOU ISl (POPMHUPOBAHUS MUPOBO33PEHUS 00yUarOEerocs,
€ro MpeACTaBICHUI 0 MaTEpUATIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE
XUMHEH NpeICTaBICHUS O B3aMMOIPEBPALICHUSAX YHEPIMM U 00 HBOJIIOLMU BEIIECTB B
OpUPOJIE, O MyTIX PEIICHUs INI00ATBHBIX MPOOJEM YCTONUYUBOrO pa3BUTHUS YEIOBEUYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, NHUIIEBOM W HSKOJIOTMYECKOW O0€30MacHOCTH, MpodsieM
3JIpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET peai3allud BO3MOXKHOCTEM JUIsi caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaA B (OPMHUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEU
oOyyarouuxcs, HABBIKOB ux CaMOCTOATENIbHON yueOHOI NesITENbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIIEOBATEIbCKUX YMEHHUH, HEOOXOTUMBIX KaK B IMOBCEIHEBHOMN
KU3HU, TaK U B MPOPECCUOHANBHOMN 1EATEIbHOCTH;

3HAKOMHUT CO CHEUU(PHUKON HAyYHOTO MBILUICHUS, 3aKJIaJbIBAE€T OCHOBBI LIEIOCTHOIO
B3IJIiJa HA €AWHCTBO NPHUPOABI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTallOM B
(GbOopMHPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYarouXcsl;

CIoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K TpPHUPOJE, K UYEJOBEKY, BHOCHUT CBOM BKJIaJ] B 3KOJOTHYECKOE 0OOpazoBaHuE
00yJaroImMXxcs.

JlanHble HampaBJeHUs B 00YYEHUU XUMUMU 00€CTIeUYnBAIOTCS CIeUPUKON COlIep KaHUs
y4eOHOro mpeaMeTa, KOTOpBIA SBJSETCS MEeAarornyeckd aJanTHPOBAaHHBIM OTPaKEHUEM
0a30BOI HAYKH XMMHH HA ONPEIETEHHOM 3Tare €€ pa3BUTHSL.



Kypc xuMuu Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHusi OPUEHTUPOBAH HA OCBOCHUE
0oOy4JaloIMMUCSL CUCTEMBl TEPBOHAUYAIBHBIX MOHATUA XUMHH, OCHOB HEOPTaHMYECKOMN
XUMHUH U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX OHATHI OPraHUYECKOW XUMUHU.

CrtpykTypa cofepkaHusi IporpaMMbl 0 XUMUHU chopMUpOBaHa HA OCHOBE CUCTEMHOTO
noaxoaa kK e€ nzydyeHuro. ColiepxkaHue CKIaAbIBAETCA U3 CUCTEMBI OHATUA O XUMUYECKOM
9JIEMEHTE W BEUIECTBE M CHUCTEMBI MOHATUA O XUMHUYECKOH peakuuu. O0e 3TU CUCTEMBI
CTPYKTYPHO OpraHHW30BaHbl IO MPUHLHUITY MOCIEAOBATEIBHOIO Pa3BUTHs 3HAHUN HAa OCHOBE
TEOPETUUYECKHUX MPEACTABICHUIA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUA O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINN BEIIECTB B paCTBOPaXx.

Teopernyeckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, PAa3BUBAIOTCA IOCIEAOBATENbHO OT OAHOIO YPOBHS K JpPYromy,
BBINOJIHSASA (PYHKIIMM OOBSCHEHUS M NPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3ZMOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U NIOJyYECHHS N3y4aeMbIX BEIIECCTB.

OcBoeHue mporpamMmbl MO XMMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHAYECKON COCTABIIIOIIEN HAYYHOM KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHOW NIPUPOIBI,
LIEHHOCTHOTO OTHOILIECHMSI K HAy4YHOMY 3HAHHUIO U METOJAM II0O3HAHWS B Hayke. M3ydeHwme
XUMHH MPOUCXOJUT C MPHUBJICYECHUEM 3HAHUM M3 paHee M3YyYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuid Mupy», «buonorus. 5—7 knacce» u «®dusmka. 7 Kmacey.

[Ipn u3ydyeHnn XUMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAayKU
KaK 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOW NEATEIbHOCTH YEJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro MpeAMETa COCTOUT B
(GhOpMUPOBAHUM CUCTEMBl XUMHUYECKUX 3HAHUK — BOXKHEHIIMX ()aKTOB, MIOHATHI, 3aKOHOB H
TEOPETUYECKUX TIOJIOKEHUM, JOCTYMHBIX O0O0OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHUH K HAYYHBIM METOJAaM IMO3HAHMS NPH U3YYEHHH BEIIECTB U
XUMHUYECKUX peakiuii, B (HOpPMUPOBAHMM M PA3BUTUU IIO3HABATEIbHBIX YMEHUH U HX
OPUMEHEHUH B Y4eOHO-IIO3HABAaTEIbHOM M Yy4EOHO-UCCIIEIOBATEIbCKON JEeSTEIbHOCTH,
OCBOEHHUU MpaBUJI O€30M1aCHOr0 0OpaIeHHsI C BEIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipn u3yyeHMn XUMHHM Ha YPOBHE OCHOBHOI'O O0IEr0 0Opa3oBaHUsl BaXKHOE 3HAUEHUE
npuoOpes Takue 1eJu, Kak:

—  (¢opMHpOBaHME  HMHTEJUIEKTYaJbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000Opa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHHUH, CIOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH;

— HanpaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKoe MpUOOILIeHnEe OOydarommxcsi K
CaMOCTOSITEJIbHOM  MO3HABATENbHOM  JIEATENbHOCTH, HAyYHbBIM METOJaM  IIO3HAHMS,
dbopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrnieyeHue YyCJIOBHH, CMOCOOCTBYIOIIMX MPHUOOPETEHUIO OOYyYalOIIUMUCS OMbITA
Pa3HOOOpa3HOM J1eATENbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHLIUI ), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE IS PA3IUYHBIX BUIOB JI€ATEIbHOCTH;



— ¢opmupoBanue oOmel (GyHKIIMOHATHHOW W €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHI OOBACHITH M OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MHpA, HCIOIb3Ys
3HAHUS U OMBbIT, MOJYUYEHHBIE MPU U3YUYEHUHU XUMHH, TPUMEHATh UX MIPU PEIICHUH TPoOIeM
B [IOBCETHEBHOM KU3HU U TPYJIOBOM JEATEIBHOCTH;

— QopMupoBaHue y O0OYYaIOIIMXCS TyMaHUCTUYECKUX OTHOIICHHWM, TOHUMaHUS
HEHHOCTH XUMHUYECKUX 3HAHUM /I BRIPAOOTKHU SKOJOTUYECKHU 11€J1eCO00Pa3HOro MOBEICHUS
B OBITY U TPYJOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS] CBOETO 3[I0OPOBBS U OKPYXKAIOLICH
IIPUPOTHOU CpPELbI;

— pa3BUTUEC MOTHBAIlMM K OOYYEHHUIO, CHOCOOHOCTE K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYETIOBEYECKMX LEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MPOGUIIs U HANTPABIEHHOCTH JAIbHEHIIIETO 00YUICHHUS.

O611ee yncao 4acoB, OTBEACHHBIX ISl U3YYEHHS] XUMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 4yacoB (2 yaca B Hezien), B 9 kiacce —
68 yacoB (2 Jaca B HEZIEINIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XUMuM B KWU3HU 4YellOBEKAa. XUMHS B CUCTEME HayK. Tena u
BellecTBa. DuU3nMyecKre CBOMCTBA BEHIECTB. ArperatHoe cocrosinve BemiecTB. [lonsatue o
METO/IaxX MO3HaHUs B XUMUHU. YucThle BeniecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJIbI. XUMUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (opmyna. BajaeHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHoOcUTenbHass aroMHas Macca. OTHOCUTEIbHAA
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBsI3b KOJIMYECTBA, MacChl U
Yyuca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl o ¢hopmysiaM XUMUYECKUX COETUHEHUM.

OuU3NYECKNEe U XUMUYECKHUE SABJICHUS. XUMHUECKAS pEaKIus M €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeHIECTB. XUMHUecKkue ypaBHeHUs. Kraccubukaius XUMUYECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEHUs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYA0U, TpaBUjiaMi padOThl B JJaOOPATOPUHU U MPUEMAMU
oOpailleHus ¢ 1a0opaToOpHbIM 000PYIOBAaHUEM, U3YUEHUE U OMUCAHUE (PU3UUECKUX CBOMCTB
00pa3iioB HEOPraHMYECKUX BELIECTB, HaOmoAeHNe (pusndeckux (TUIaBJICHHE BOCKA, TasHHE
JbJa, pacTUpaHUe caxapa B CTyNKe, KUIICHHE W KOHJICHCAIIHS BOJIbI) M XUMUYECKHUX (TOpeHUe
CBEUM, MPOKAJIMBAHHE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE Meja C KUCIOTOW) SIBICHUM,
HaOJIIOJICHUE W OMHMCaHWE MPU3HAKOB MNPOTEKAHUS XUMUUYECKUX peakiui (pas3iioKeHue
caxapa, B3aMMOJICHCTBUE CEPHON KUCIOTHI C XJOPUAOM Oapus, pa3joKeHHWE THIPOKCHUIA
memu (1) mpu HarpeBanuu, B3auMoecTBUE kKere3a ¢ pactBopoM con menu (1), uzydenue
CrocOOOB pa3leNieHusi CMeceil: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBaHHUE, BHIIAPUBAHUE,
JUCTWLISILUSI, XpoMaTorpadusi, MpoBEEHUE OYUCTKU TMOBAPEHHOW COJIM, HAOIIOJEHUE U
OINMCAHUE PE3yJIbTATOB MPOBEICHUS OIbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHECHUSI MACCHI,
CO3JITaHUE MOJIeTiel MOJIEKYJ (IIapOCTEPKHEBDIX).

BaxxHelne npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bosngyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — 371€MEHT U IMPOCTOE BELIECTBO.
Haxoxpaenue kuciopona B mpupoje, (u3nueckue M XUMHYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcuapl. Ilpumenenue xucnopoma. CrocoObl TMOJTy4YeHHUsS KHCIOpoJa B
JabopaTopud W TPOMBINUICHHOCTH. KpyroBopoT kucmopoma B mnpupome. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TennoBoir 2QPeKT XUMUYECKON pEaKluu, TEPMOXMMUYECKHE YpaBHEHHUS, 3K30- U
SHJIOTEPMHUYECKUE PEAKIMU. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3/lyXa, YCUJICHUE
apHUKOBOTO Y (dexTa, pa3pyIieHrne 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpocToe BemecTBO. HaxoxaeHue Boaopona B IIPUPOAE,
bu3NYecKue 1 XUMUUIECKUE CBOMCTBA, MPUMEHEHHE, CITOCOObI ofryueHust. KuciuoTer u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Bonma kxak pactBoputens. PactBopbl. HaceieHHbsie u
HEHACBIIIEHHbIE pAacTBOpbl. PacTBOpUMOCTh BewiecTB B BojAe. MaccoBasi 10yl BEIECTBa B
pactBope. XuMHu4yecKue cBoicTBa BoAbl. OcHOBaHMS. Posb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boabl B Ipupojie. 3arpsa3HEeHue NMpUpoAHbIX BoA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus OKCHAOB:
coneoOpa3ymomue (OCHOBHBIC, KHUCIOTHBIE, amQoTepHbIE) U  HecoJeoOpa3yollue.
Homenknatypa okcuaoB. dusznueckue M XUMHUYECKHE CBOWCTBAa OKcuaoB. IlomydeHue
OKCH/JIOB.

OcnoBanusa. Knaccudukarnuss ocHOBaHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. Ou3nuecKkue U XMMHAYECKHE CBOMCTBA OCHOBaHWM. [losyueHune
OCHOBAHHU.

Kucnotel. Knaccudpukamuss kucinor. Homenknarypa kucinor. Ouszuyeckue u
XUMHYECKHE CBOWCTBA KUCIOT. Psp aktuBHocTm MeraiuioB H. H. bekerosa. I[lomyuenue
KHCJIOT.

Comu. HoMenkiarypa coseil. @u3ndeckne 1 XUMUYECKre CBOMCTBA coieil. [Tomyuenne
coJiei.

['eHeTnyecKkas CBSI3b MEXKY KJIACCAaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE OIPEICICHUE COACPKAHUA KHCIOpPOJa B BO3AyXe, IOJYYEHHUE,
coOupaHue, paclio3HaBaHUE U U3yYE€HHE CBOMCTB KUCJIOPO/a, HAOIIOIEHUE B3aUMOIEHCTBHS
BEII[ECTB C KHUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHMSI U TPEKpalleHus ropeHus (Tosxkapa),
O3HAaKOMJIEHHE C 00pasllaMyd OKCHIOB U ONHUCAaHHE WX CBOMCTB, MOJy4YeHHE, COOMpPAHUE,
pacno3HaBaHWe M W3Y4YEHUE CBOMCTB BOAOpoJAa (rOpeHHUE), B3aMMOJAEHCTBUE BOAOPOJA C
okcuaoM meau (1) (Bo3MoxkHO McCIoOIB30BaHUE BUACOMATEPUAIOB), HAOMIOEHHE 00pa31ioB
BEILECTB KOJUYECTBOM | MOJb, HCCIEAOBaHUE OCOOEHHOCTEM pacTBOPEHHUsS] BEUIECTB C
PAa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MAaCCOBOU J0OJIEN
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOABI C MeTalaMu (HATPUEM M KaJbIlUeM)
(BO3MOXXHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), MCCIEIOBaHUE 00pa3ll0B HEOPTAHHMYECKUX
BEILECTB Pa3JIMYHbBIX KJIACCOB, HAOJIIOJCHHE NU3MEHEHUSI OKPACKU MHANKATOPOB B PACTBOPAX
KUCJIOT U IIeJoueil, uzydeHue B3aumojenctBusi okcuaa meau (llI) ¢ pacrBopom cepHoit
KHUCJIOTBI, KHUCIIOT C METAJJIaMH, PEaKIUi HeUTpalu3aluu, IMOIYYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJIHOTO METa/ula JAPYruM W3 pPacTBOpa COJIM, pEIICHHE
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BakHelIne KI1acChl HEOPTraHMYECKUX COSAMHEHUIN.

IHepunoanyeckuii 3akoH u Ilepunoanyeckasi cucrema xummyeckux djiementos /. U.
Menpgeneena. Crtpoenune aTOMOB. XumMuyeckast CBA3b. OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIEC PeaKIUH

[lepBble TOMBITKK KiIacCH(PUKAIIMM XUMHUUYECKUX dJeMeHTOB. [loHsitue o rpymmax
CXOJHBIX 3JIEMEHTOB (ILIEIOYHbIE W HIEJIOYHO3EMEIbHBIE METAIIbl, TaJOre€Hbl, UHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3ytoT aM(OTEpPHBIE OKCUIBI U TUAPOKCHIBI.

[lepnognueckuit 3akoH. Ilepmommueckas cucrema xuMuueckux sseMmeHToB J[. M.
MenpeneeBa. Kopotkonepuonnas u qnuHHonepuoanas (opmsl [leprognueckoit cuctembl



xumuueckux snemeHToB . WM. Menpeneesa. Ilepuoasl m rpynmbl. OU3MYECKUNA CMBICIT
IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JJIIEMEHTA.

Ctpoenue aromoB. CoctaB aroMHbIX saep. WM3orombl. JOnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000J0YeK aTOMOB MepBbiXx 20 XumMudeckux siaemMeHToB Ilepuoamdeckoit
cucremsl /. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO JIEMEHTA IO €0 MOJIO0KEHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH  W3MEHEHUsT  paguyca  aTOMOB  XUMHUYECKHUX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyINaM U NepruoIam.

3nauenue Ilepuogmueckoro 3akoHa u Ileproguyeckoil CHCTEMBI XHMHYECKHUX
AJIEMEHTOB IS Pa3BUTHUS HayKu U npakTuku. 1. 1. Mennenees — yuéHbIN U IpakKIaHUH.

Xumuueckass  cBsa3b.  KoBaneHTHass  (mojsipHass WM HENOJsIpHasi)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucneHuss. OKHUCIUTENBHO--BOCCTAHOBUTENBbHbIE peakiuuu. [Iporeccsl
OKHUCJIEHUS U BOCCTAHOBJICHUsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3LOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THIPOKCUAA
[IMHKA C pacTBOpPaMM KHCJIOT U IIEJI0YEH, IPOBEIECHNUE ONBITOB, MIUTFOCTPUPYIOUIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (TOpeHue,  peakuuu  Pas3jioKeHUs,
COCIUHEHHUS ).

Mesicnpeomemmuoie ceéa3u

Peanmnszanpss MEXIpEIMETHBIX CBA3CM NpU H3Yy4YEHMM XUMHM B 8§  Kiacce
OCYIIECTBIISIETCSl Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO--HAYUYHBIX MOHSATUH, TaK U
NOHATHUH, SABISIOIIMXCA CUCTEMHBIMM JUI OTHENIBHBIX MPEAMETOB E€CTECTBEHHO--HAYYHOTO
LUKJIA.

OO11Me ecTeCTBEHHO--HAYYHbIE MOHATUSA: HAy4HbIM (DaKT, TMIOTE3a, TEOPHs, 3AKOH,
aHanu3, CUHTE3, Kiaccu(uKalus, MEepPUOJUYHOCTb, HAOJIOJEHHE, DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHWJ, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUUECKHUM 3apsij, BEIIECTBO, TEIO, 00bEM, arperatHoe
COCTOSIHME BEILECTBA, ra3, (M3N4YEeCKUe BEIMYUHBI, €AUHULBI U3MEPEHUS], KOCMOC, TJIAHETHI,
3BE31161, CoJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapocdepa, MUHEpadbl, TOPHBIC TOPOMBI, IOJE3HBIC
MCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepuonnueckuit 3akoH. llepunomnueckass cucrema xumuyeckux snemeHtoB [l .
MenpaeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUW CBOWMCTB XMMHUYECKHUX
AJIEMEHTOB MEPBbIX TPEX MEPHOJIOB, KalMs, KaNbIHUS U UX COCIUHEHUNH B COOTBETCTBHUM C
MOJIO’KEHHUEM DJIEMEHTOB B [leproinuecKkoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BHJbl XMMHYECKOW CBSI3H. THIIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEILIECTBA OT THUNA KPUCTAJUIMYECKOM PEIIETKH W BHJIA XUMHUYECKOU
CBSI3H.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIACCaM HEOPraHWUYECKUX COEAMHEHMM, FTeHETUYECKast
CBSA3b HEOPTraHUYECKUX BELIECCTB.

Knaccudpukanuss XMMHUYECKHMX pEaKIMM MO pa3IMyHbIM HpU3HAKaAM (II0 YHUCIy U
COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3 (EKTy, MO0 H3MEHEHUIO
CTENEHEH OKUCIEHUS XUMHUYECKHMX D3JIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U S3HI0TEPMHUYECKUE PEAKIIUU, TEPMOXUMUYECKHE YPaBHEHUSI.

[TonsiTue o ckopocTH xuMHUecKol peakuuu. [loHsaTHE 00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOTE€HHBIX M IETEpOreHHbIX peakuusx. [lonarue o
karanuse. lloHstne o xuMuyeckoM paBHOBecHH. DakTOphl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON PEAKIUH U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKUCANTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIMU, DJIEKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHON peaKuu. CocraBnenue ypaBHEHUI OKHUCJIMTEIIbHO- -
BOCCTAHOBUTENBHBIX PEAKLUH C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajlaHca.

Teopus BIEKTPOJMTUYECKON UCCOLUMALMU. OJIEKTPOJMUTBI M HEDJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M JUCCOLMAIIMK BEIIECTB C Pa3IMYHBIMUA BUJAMU XUMHUYECKOM
cBs3u. Crenenp aucconuany. CUIbHBIE U CIa0ble 3JEKTPOJIUTHI.

Peakuuy nonHoro ooMeHa. ¥ cioBusl POTEKaHUs peakluii HOHHOTO 0OMEHa, OJIHBIE U
COKpalll€HHbIC HOHHBIE YpaBHEHUs peakuil. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B CBETE
NPEACTABICHUA 00 3IIEKTPOIUTHYECKOW nucconuanuu. KauecTBeHHbIE peaklUryd Ha HUOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPHUCTAUIMYECKUX PEIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTalmioB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpUIa HaTpus),
UCCJIEI0BAHNE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pEaKIMU OT BO3ACHCTBUS Pa3IUYHBIX
(akTopoB, HUCCJIENOBAHHME  DIIEKTPOMPOBOJHOCTH  PAcTBOPOB  BEUIECTB,  Ipollecca
JUCCOLMAIMU KHUCIIOT, IIejioued U cojiel (BO3MOXHO HMCMOJIb30BaHUE BHJIEO MATEpUAJIOB),
IPOBEJCHUE ONBITOB, WILTIOCTPUPYIOMINX MPU3HAKK MPOTEKAHUS PeaKkil HOHHOro oOMeHa
(oOpa3oBaHue Ocajka, BbIACIEHHUE raza, 00pa3oBaHUE BObI), OMBITOB, WILUTFOCTPUPYIOIIUX
IpPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUN (FOpEeHue, peakiuu pas3iioKeHUs,
COEIMHEHMSI), PpAacClO3HABAHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBID KAaue€CTBEHHBIX
peaklnii Ha NOHBI, PEIICHUE KCIIEPUMEHTAIIBHBIX 3aau.

Hemeranibl 1 MX cOeANHEHUSA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
creneHn okucieHusi. CtpoeHue u (pU3MYECKHME CBOMCTBA MPOCTHIX BEILECTB — TajJOT€HOB.
XHWMUYECKHE CBOICTBA Ha MpuUMepe XJiopa (B3aUMOJICUCTBUE C METANIAMHU, HEMETaJIaMH,
niesioyamu).  XaopoBoaopon. ConsiHas KUCIOTa, XMMHYECKHE CBOICTBA, MOJIy4YEHHUE,
npuMeHeHue. JlencTBue Xjopa U XJOpOBOAOPOJA HAa OpraHu3M desnoBeKa. BaxuHenine
XJIOPU/IBl U UX HaXO0XKJIEHUE B MIPUPO/IE.

O6mast xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u Gu3NYECKue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOPOJIa U Cepbl. AJUIOTPONHBIE MOAM(PHUKAIMU KHUCIOpOJAa U Cepbhl. XHUMUYECKUE
cBoiicTBa ceprl. CepoBOOpO, CTpOEHHUE, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA. OKCUABI



Cephl KakK TPENCTABUTENIN KHUCIOTHBIX OKCuaoB. CepHas Kucjiaora, (QuU3NYECKHe U
XUMUYECKME CBOMCTBA (OOmIME Kak MPEICTABUTENs KJacca KUCIOT U CHelupUIecKue).
XUMHUECKHE pPEeaKIUH, JieXkKalIe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a MOJIyYeHHUsS] CEpHOM
kucioThl. [IpuMenenne cepHoit KucioThl. CoJI CEpHOI KUCIOTHI, KAaUeCTBEHHAs! peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeAMHEHUN B MPUpPOEe. XMMUUYECKOE 3arps3HEHUE
OKpY>Karolllel Cpelibl COSAUHEHUSIMU cepbl (KUCIOTHBIC JIOXKAM, 3arpsi3HEHUE BO3AyXa H
BOJIOEMOB), CITIOCOOBI €r0 MPEIOTBPAIIICHUSI.

OO6mast xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTU CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW OKHCIEHUS. A30T, paclpoCTpaHeHHE B TpuUpoie, (usmdyeckue u
XUMHUecKkue cBoiicTBa. KpyroBopor azora B mpupoae. AMMUAK, €ro (u3HUecKue u
XUMUYECKHE CBOMCTBA, MojydeHWe W mnpuMeHenwne. Conu aMMOHUS, UX (u3udeckue u
XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHasi peakiysi Ha MOHbl aMMOHHUS. A30THas
KHUCIIOTa, €€ MoJlydeHue, Pu3nyeckue U XUMHUECKHEe CBOMCTBa (00Iue Kak MpeacTaBUTEINs
KJlacca KUCJoT U cnenuduueckue). Mcnonp3oBaHne HUTPATOB U COJIEH aMMOHUSI B KaUeCTBE
MUHEPAJIbHBIX yA0OpeHn. XUMHUECKOE 3arpsi3HEHUE OKPYKalollel Cpeabl COSAMHEHUSIMU
a3oTa (KUCIOTHBIC JOXKIM, 3arpsi3HEHUE BO31yXa, MOYBBl U BOAOEMOB). Docdop,
aloTponHbie  Mojudukanuu docdopa, GuU3MUECKHE M XUMUYECKHE CcBoWcTBa. OKcua
dochopa (V) u dochopHas kuciora, PuU3MUeCKUe U XUMHUECKHE CBONCTBA, IOJYYEHHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUI.

Oo6mas xapakrepuctuka 31eMeHTOB IV A-rpynnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIE  CTENEHU  OKHUCIEHHUS.  YIIIEpOA,  aUIOTPOINHbIE  MOJIU(UKAIUH,
pacmpocTpaHeHue B TIpuUpojae, (undeckne W XUMHUYECKHE CBOMCTBA. AncopOrus.
Kpyrosopor yraepoma B mpupoge. Okcuipl yriaepoja, ux (U3MYECKHe U XUMHYECKHUE
CBOMCTBA, JCHCTBUE HA >KUBBIE OPraHWU3MBbI, MOJY4YCHUE U MPUMEHEHHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepona (1V), rumoresa rno0anbHOrO MOTETUICHUS
KJIUMaTa, MNapHUKOBBIA 3(ddekt. YrompHas KuciaoTa U €€ coiM, uUx (U3NYECKUE W
XUMUYECKHUE CBOWCTBA, MOJy4YeHWE U npuMeHeHue. KadecTBeHHas peakius Ha kapOOHaT-
noHbl. Mcmnonp3oBaHue kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTAHUYECKUX BEIIECTBAX KAaK O COCAUHEHUSIX YTiepoia
(MeTaH, 3TaH, STWIEH, alleTWUJIEH, 3TaHOJ, TJIMIEPHH, YKCycHas Kuciota). [Ipuponnsie
MCTOYHUKHU YTIIEBOJAOPOAOB (Yrojib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTHl HX MEPepadOTKH
(OeH3MH), WX poOJIb B OBITY W TNPOMBINUICHHOCTU. [loHSATHE O OMOJIOTMYECKH Ba)KHBIX
BEILIECTBAX: XUpaxX, OelKax, yrieBojlax — U MX POJU B KU3HM 4YeJloBeKa. MaTepuaibHOe
€MHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSTUHEHUM.

Kpemunii, ero Qusnyeckue M XUMHUYECKHE CBOWCTBA, TMOJYYCHHE M TPUMEHCHHE.
Coenunenust kpemausi B mpupojse. O6mme npencrasienus o0 okcune kpemuus (1V) u
KpeMHueBOM Kuciote. CHIMKAThl, WX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BakHeiilime cTpouTelbHbIE MaTepUalibl: KEpaMHUKa, CTEKIIO, IEMEHT, OE€TOH, keJne300€TOH.
[IpobyieMbl 0€30MacCHOTO HCIMOJB30BAHUS CTPOUTENBHBIX MaTepUaioB B TMOBCEIHEBHOM
KU3ZHU.

Xumuueckuii IKCnepumenm:



u3ydeHue oOpaslloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM  KHUCIOTHI,
MIPOBEICHNE KAueCTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI W HAOIIOJIEHWE NPHU3HAKOB HUX
MPOTEKaHMs!, OMBITHI, OTpaXarolue (U3NYECKUe U XMMHUYECKHE CBOWCTBA raJIOT€HOB U UX
COCIMHEHUM (BO3MOXKHO HCIMOJIB30BAHME BHUICOMATEPUAJIOB), O3HAKOMJIEHHE C 00Opasiamu
XJIOpUIOB (TaJOT€HUIOB), O3HAKOMIIEHME C o0pa3naMu cepbl M €€ COEIMHECHUSIMHU
(BOBMOXKHO HCMOJIB30BAaHUE BUICOMATEPHANIOB), HAOMIOJEHHE Tporecca OOyTIMBaHUS
caxapa IoJ JACHMCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI, H3YYEHHUE XUMHUYECKUX
CBOMCTB pa30aBJI€HHON CEpHOM KUCIIOTHI, MPOBEJACHUE KAYECTBEHHON peakIuu Ha Ccyibdar-
MOH M HaOJI0/IeHHe MpU3HaKka e€ MpOTEeKaHMsl, O3HAKOMJIEHHE C (U3MUYECKUMU CBOMCTBAMHU
azota, Qochopa u uX coenuHEHUN (BO3MOXKHO HCIIOJIb30BAHHUE BHUIEOMATEPUATIOB),
obOpasmamu a30THBIX U (OCHOPHBIX YI0OpEeHUH, MOTydeHue, coOnpanue, pacrio3HaBaHUE |
M3y4YCHUE CBOMCTB aMMHMAaKa, MPOBEACHHE KAYECTBCHHBIX PEAKIHM HA WOH aMMOHUA H
dbocdar-moH U U3yueHre NPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE KOHIICHTPUPOBAHHON
a30THOM KHCIOTBI C MEJbI0 (BO3MOXKHO HCIOJb30BaHUE BHUJCOMATEPHAIIOB), H3yUEHUE
MoOJeNIeld KPHUCTAUIMYECKUX PEIIETOK anMasa, rpadura, QysuiepeHa, O3HAKOMIICHHE C
IpOLIECCOM a/ICOPOLIMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MpPOTHUBOrasa, MOJyuyeHHe, coOOMpaHue, pacrno3HaBaHHE W M3Yy4YEHUE CBOWMCTB YTIEKHCIIOTO
rasza, NpOBEJICHWE KAueCTBEHHBIX PEaKIMii Ha KapOOHAT W CWIMKAT-UOHBI U HU3Yy4YCHUE
IPU3HAKOB UX IMPOTEKAHUS, O3HAKOMIICHUE C MPOAYKLMUEN CUIMKATHOW ITPOMBIIUIEHHOCTH,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaKHEUIINe HEMETAUIbl U UX COCTUHECHUS.

MetaJuibl 4 X COeIMHEHHUS

OOmast xapakTEepUCTUKA XWMHUYECKHX DJJIEMEHTOB — METAaJUIOB HAa OCHOBAaHUU MX
noJiokeHuss B llepumomnueckont cucrteme xumMudeckux siemeHtoB [[. WM. MenneneeBa u
ctpoeHuss atomMoB. CrTpoeHne MeTamioB. MeTramnyeckass CBSA3b M METAJUIMYECKas
KPUCTAJUINYECKAs PEIIETKA. DJIEKTPOXUMUYECKUH PsIi HANIPSKEHUN MeTauioB. Ou3ndecKkue
U XHUMHYECKHE cBoiicTBa MeTayyioB. OOume cnocoObl mosiydeHus metayioB. [lonsatue o
KOPPO3HWH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT Kopposuu. CruiaBsl (CTaib, YyTyH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIIICHHOCTH.

[l{emounble MeTaIUIBL: MOJIOKEHUE B llepuonnueckon cucTeMe XUMUYECKUX DJIEMEHTOB
J. N. MenneneeBa, CTpOEHHME HX aTOMOB, HaxOXJAcHUE B mnpupone. Pusnveckue Hu
XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUAbl U TUJIPOKCUJIBI HATPUS U
kanus. [[puMeHeHne menoYHbIX METAJUIOB U UX COCIMHEHUM.

[IlemoyHO3EeMENBHBIE METAJUIBI MAarHuil W KaJbLMHK: MOJIO)KEHUE B Ilepuogmueckoi
cucreme xumuueckux siemMeHToB . M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOX/ICHUE B
npupone. Duzndyeckne M XUMHYECKHE CBOMCTBA MAarHus MW Kalblus. Baxueuuue
COCIMHEHUS] Kanbluig (OKCUA, THUIPOKCHI, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHUS.

AmomMuHHI: TIONOKeHHE B llepmonanueckoi cucteMe XUMHYeCKHX 3yeMeHToB [I. U.
MeHnneneeBa, CTpOE€HHE aTOMa, HaxoxkAcHUEe B mpupoac. DHU3NYECKHE U XUMHUYECKHE
CBOMCTBa aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCUA U THIPOKCHUIA ATFOMUHMUS.

Keneszo: momoxenne B llepuomnueckor cucrteMe XuMHYECKUX diiemeHToB [, .
MenpneneeBa, CTpO€HHME aroMa, HaxoxiaceHue B mpupoae. Dusnyeckue M XUMHUYECKHE



cBoiicTBa kene3a. Okcuapl, ruapokcuasl U conu sxenesa (l1) u xenesa (ll1), ux cocras,
CBOMCTBA U MOJIyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 0o0pa3laMd METAJJIOB W CIUIABOB, MX (PU3WYECKUMH CBONCTBAMU,
U3Y4YEHHUE PE3YJIbTATOB KOPPO3UH METANIOB (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB),
OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHAA KalblMsi M HATpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HUCCIEIOBAHUE CBOMCTB KECTKOM BOBI, Ipolecca
rOpeHusl *eje3a B KUCIOopoJe (BO3MOXKHO HCIOIb30BAHUE BHUIEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHNS KQUECTBEHHBIX PEAKIIMI HA MOHBI: MArHUs, KaJIbLIMs, ATFOMUHUS, [IUHKA, JKeJie3a
(I n xene3a (II), memu (I1), HaOMFOICHWE M ONUCAHKE MPOILIECCOB OKPAIIMBAHMS TIAMCHH
MOHAMHU HATpus, Kajausl M KaJblLMs (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
UCCJIEIOBAHUE aM(OTEPHBIX CBOWCTB THUJPOKCUAA QIIOMUHUS W THUAPOKCHIA LMHKa,
pELIEHHE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxkHelIne MeTaJlibl U UX COCTUHEHUS».

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa W Marepuaiibl B IIOBCEHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMUYECKUX peakuil B ObITy. [lepBas momolib npu XUMHUYECKUX
0’KOTax U OTPaBJICHUSX.

XUMUYECKOE  3arpsi3HEHUE  OKpyKalolled cpeiasl  (mpefenbHas — JOMyCTUMAst
KOHIIEHTpauus Bemiects, Aanee — [1/1K). Poiabs XxuMuu B penieHr# 3K0JI0rM4ecKUX Ipooiem.

Xumuueckuii IKCnepumMeHm:

U3yuyeHue oO0pa3lloB MaTepuaioB (CTEKJO, CIUIaBbl METaUIOB, MOJHUMEpPHbIC
MaTepuabl).

Mesrwcnpeomemmnuwle céasu

Peanmnszanuss MeEXNpeIMETHBIX CBA3CM NpU H3Yy4YEHUMM XUMHM B 9 Kiacce
OCYULIECTBIISIETCS Y€pe3 MCIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U
NOHATUH, SBISAIOMIMXCA CUCTEMHBIMM JJI OTAEJbHBIX MPEAMETOB E€CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHS: Hay4yHbIH (DakT, rumoresa, 3aKOH, TEOpUs,
aHanu3, CUHTE3, Kiaccu(uKalus, MEepPUOJUYHOCTb, HAOJIOJEHHE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, HU3MEpPEHUE, MOJENb, SBJICHUE, NapHUKOBBIA 3PQPEKT, TEXHOJIOTHUs,
MaTepuabl.

dusnka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOaKTUBHOCTh, MOJICKYJIa, DJJICKTPUYECKUN 3apsij, MNPOBOJHUKH, MOIYIPOBOIHUKH,
TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIlleCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMYECKash pPEIIETKa, CIUIaBbl, (PU3NYECKHUE BEIUYMHBI,
€IMHUIIBI U3MEPEHHSI, KOCMHUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE€3bI, COHIIE.

buonorus: dotocunres, apixanue, omocdepa, sKocucTeMa, MUHEPAIbHBIE yI00pEeHMUS,
MUKPOAJIEMEHTbI, MAaKPOIJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocepa, rugpocdepa, MHUHEpanbl, TOPHBIE TMOPOAbI, IOJE3HbIE
MCKOIAeMbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOI'O 0011ero o0pa3oBaHUs
JOCTUTAlOTCSl B XO0j€ OOydYeHHs] XMMHHM B €IWHCTBE Y4Ye€OHOM M BOCHUTATEIbHOU
NESATETLHOCTH B COOTBETCTBHHM C TPATUITMOHHBIMH POCCHUCKHUMHU COIMOKYJIBTYPHBIMH W
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, MIPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS U CIOCOOCTBYIOT IMpOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHUSI U COLIMAIIA3AIUU
00yJarommxcs.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS
CHUCTEMOU TO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIMA W PACIIUPEHHUE OMBITA NEATCILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJIEAHNIO, IIOHMMAHUs 3HAYCHUS XMMHYECKOW HAYKW B JKU3HU COBPEMEHHOTO
00111ecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(OpMaIIMEil 0 MepPeIOBbIX TOCTUKEHUIX
Y OTKPBITUSX MUPOBOU U OTEYECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MHpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MIPE/ICTABIICHUS] O COITMATBHBIX HOPMaxX W MpaBWJIaX MEKIUYHOCTHBIX OTHOIIICHUH B
KOJUIEKTUBE, = KOMMYHHMKATHUBHONW  KOMIIETEHTHOCTH B  OOILIECTBEHHO  IOJIC3HOM,
y4e0HO-HUCCIIEIOBATEIHCKON, TBOPUECKOM M JIPYTUX BUIAX ACSATEIBHOCTU, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOM JEATEIHHOCTH MPH BBIMTOJHEHUHM y4eOHBIX, TO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUUM XUMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEeMJIEHUS] K B3aMMOINOHUMAHHMIO W B3aUMOIIOMOIIM B TIpoIlecCe€ DTOM Yy4eOHOM
JEATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMYA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MUPOBO33PEHYECKUE TMPEJCTABICHUS O BEIIECTBE U XHWMHUYECKOM peakiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONINE OCHOBY IS
MOHUMAaHUS CYINIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aUMOCBSI3SIX YEJOBEKa C MPUPOTHON CpeloH, o
POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA TOJYYCHUE HOBBIX 3HAHUH 1O XHMHH,
HEOOXOMMbIC NJI1 OOBACHEHUs HAOJIOJAaEMBIX TMPOIIECCOB U SIBJICHHM, MO3HABATEILHOM,
WH()OPMAITMOHHONW M YWUTATEIhCKOW KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB CaMOCTOSITEILHOMN
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOU, JOCTYIMHBIMU TEXHHUYECKUMU
cpenctBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K O0OYUYEHHIO U MO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM00Opa30BaHUI0, MPOEKTHOM U UCCIENOBATENBCKOW AESTENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUCHHS B TaJIbHEUIIIEM;



4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE LEHHOCTU >KM3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKU Ha 3JI0POBBIA 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUM M HEMPUATHE BPETHBIX
npUBBIYEK (YIIOTPEOJICHHUS ATKOTO0JIs, HAPKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOIIOICHHUS
NpaBUJI OE30MACHOCTH MPHU OOPAIIEHUU C XUMUYECKUMHU BEIIECTBAMU B OBITY U peajbHOU
KU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Tpodeccuii U TpyAa pasIudyHOro poja,
YBOKEHHUE K TPYLy U pe3yJibTaraM TPYAOBOM AECATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
NPUMEHEHUS TPEIMETHBIX 3HAHUW MO XHWMHUH, OCO3HAHHBIA BBIOOpP WMHIUBUAYaTHHOU
TPAEKTOPHUH MPOJOJIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XMMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEW, YCHEUIHON MpodecCHOHATbHON
NEATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBAaThCA B
po(ecCUOHATIBEHOM CpeJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11€JIECO00pa3HOE OTHOILIEHUE K MNPUPOJE KaK MCTOYHUKY JKU3HHM Ha
3emiie, OCHOBE €€ CYyIIECTBOBAaHHWS, NMOHMMAHHE LEHHOCTU 3JI0pOBOr0 M 0€301acHOro
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUs TMpaBHJ O€30MacCHOTO
NOBEJICHUs MPU paboTe C BEIIECTBAMHU, A TAKXKE B CUTYALMSIX, YTPOKAIOIINX 3/10POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOJTYyYaeMble PU U3yUYCHUH XUMUU, JUISl PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXaIIEe TMPUPOAHON CpenoM, I NOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbl, OCO3HAHUS TJI00ATIBHOTO XapaKTepa SKOJIOTMYECKUX MPoOiIeM U
NyTe WX pElIEHUs MOCPEICTBOM METOJIOB XUMHH, SKOJOTHYECKOIO MBIIUICHUS, YMEHUS
PYKOBOACTBOBATHCS UM B ITI03HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeIMETHBIX PE3yJIbTaTOB BBIIEISAIOT 3HAUMMbIE 7151 (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIC TOHATUA (3aKOH, TEOpHUs, MPHUHIUN, TUIMOTEe3a, (axT,
CUCTEMA, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4YE€OHBIX MpeaMeTax M IMO3BOJIIIOT Ha OCHOBE 3HAHMM W3 3TUX MPEIMETOB
dbopMHpoOBaTh MPEICTABIECHUE O ILEJIOCTHOM HAay4YHOM KapTHHE MHpa, U YHUBEpPCaJbHBIC
yuyeOHble JAeicTBUsl (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOpHIE
oOecrieunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO yUeOHOU AESITETbHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

YMEHUSL HUCHOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS MPU OCBOCHHM 3HAHWM:
pacKpbIBaTh CMBICI XHUMHUYECKHX TOHATUM (BBIAEHATH MX XapakKTepHbIE NPU3HAKU,
yCTaHaBJIMBAaTh B3aWMOCBSI3b C JAPYTMMHM IOHSTHSIMH), HCIIOJNb30BaTh IOHATUSA IS
OOBACHEHMS] OTHENbHBIX (PAKTOB M SIBJICHWH, BBHIOUPATh OCHOBAHMS W KPUTEPUU IS
KJ1accu(UKAMK XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIMM, yCTaHABIMBATh IPUYMHHO-



CJIE/ICTBEHHBIE CBA3M MEXIy OOBEKTAMHM H3Y4YEHMs, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTUBHBIE, 1€TyKTUBHBIE, IO aHAJIOTHH), A€JaTh BbIBOABI U 3aKIIOUCHMS;

YMEHHME TPUMEHSATH B  IPOLECCE TO3HAHWUA MOHATHS  (MpPEAMETHBIE U
METaIpPEMETHBIE), CHUMBOJIHMYECKHE (3HAKOBBIE) MOJIENHU, MCIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh UIMPOKO MPHUMEHSEMble B XHUMHH MOJICIbHBIC MPEACTABICHUS —
XMMHMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUUeckass opMmyja U ypaBHEHUE XUMHUYECKOU
peakuuu — IMpU peUIeHUH Yy4eOHO-TI03HABATEIbHBIX 33Jad, C YYETOM AITHX MOJEIbHBIX
NPEACTABICHUN BBISBIATh M XApPAKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH H3Y4aeMBbIX
O0OBEKTOB — XUMHUYECKHMX BEIIECTB U XHMHUYECKUX pEaKIMi, BBIIBIATH OOIIHE
3aKOHOMEPHOCTH, IPUYHHHO-CIEJACTBEHHBIE CBSI3M M NPOTUBOPEYMS B H3YYaEMBIX
npoueccax u sIBICHUSAX.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

YMEHUE KCIOJIb30BATh MOCTABIEHHBIE BOINPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TAaK)K€ B KAa4eCTBE OCHOBBI JUIsI (POPMHUPOBAHUSI THMIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

npUOOpEeTEeHNE OMbITA 0 MJIAHUPOBAHUIO, OPTaHU3alUU U TPOBEACHUIO YUEHUYECKUX
HKCIEPUMEHTOB, yMEHHE HaOMOJaTh 3a  XOJOM  IpoIecca, CaMOCTOSITEIBHO
IIPOTHO3UPOBATh €ro pe3ybTaT, (popMylInpoBaTh 00OOUIEHUS U BBIBOJBI M0 pe3yibTaTam
IIPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAEIAHHON padoTe.

Pabora c nndopmanueii:

yMEHHE BBIOMpPATh, aHAIU3UPOBATh U HUHTEPHPETUPOBATH MH(OPMALIMIO PA3IUUYHBIX
BUJIOB U (JOPM MPEACTABICHUS, MOJIYHAEMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHMsl, CIpaBOYHbIE MocoOusi, pecypcsl HMHTepHeTa),
KPUTHUYECKU OLIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIHIO;

YMEHHME TMPUMEHATh pa3jiMyHble METOAbl M 3alpochl NpU TOHUCKE MU 0TOOpe
UH(POpPMAIlMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJUMBIX ISl BBIIOJHEHHUS Y4€OHBIX U
MO3HABATENIbHBIX 337a4 OMNpEAENIEHHOr0 THIA, MNpUOoOpeTeHue OomnbiTa B  O0JACTH
UCIOJIb30BaHUSI MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYpOn
AKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOUPATH
ONTHUMAaJIbHYIO (JOpMY MpeCTaBICHUs HH(DOPMALIMK U WUTFOCTPUPOBATH PEIIaeMble 3aaun
HECJIO)KHBIMHU CXEMaMHU, IMarpaMMaMu, IpyruMu popMamMu TpaduKy U UX KOMOMHALIUSAMU;

YMEHUE UCIOJIb30BaTh U aHAJIU3UPOBATh B MpOIECCE YUEOHON U UCCIEeN0BATENbCKON
NEeATEIbHOCTH HMH(MOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sCTBA M
TPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CPEbI.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

yMEHUSl 3aJaBaTh BONPOCHI (B XOJ€ auanora M (WiaM) IUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIUPOBATH CBOM MNPEIIOKEHUS OTHOCUTEIHLHO BBIMOIHEHUS
MPEIOKEHHOU 3314,

YMEHUS MPEACTABIATh NOJYYEHHBIE PE3yJibTaThl IO3HABATENBHOW IEATEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALMIO pe3YyJIbTaTOB BBINOJIHEHHUS
XMMHUYECKOTO OSKCIIEPUMEHTA (JJaOOpaTOPHOrO OIbITa, JIAOOpAaTOpHOM paboThl 1O
UCCIJIEJOBAaHUIO CBOWCTB BELIECTB, yU€OHOIO MPOEKTA);



YMEHUSI Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEILHON
U HCCIIEIOBATENbCKON JEATETbHOCTH MPU PEIIEHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
yu€Ta OOIIMX HMHTEPECOB W COTJacoBaHUs NO3ULUN (0OCYXIeHHs, OOMEH MHEHUSIMU,
«MO3TOBBIE HITYPMBbID», KOOPJAHHALIMS COBMECTHBIX E€UCTBHI, ONPEAECICHHE KPUTEPUEB IO
OIICHKE Kau€eCTBA BBIIIOJIHEHHOW PaOOThI U IpyTHUE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHE  CaMOCTOSITEJIbHO  ONPEAENATh  LEJIH  JESITEIbHOCTH, IUJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATH M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
JeSITENIbHOCTh, BBIOMpaTh HaubOosnee 3(QexkTUBHBIE CHOCOOBI pemIeHUs Y4YEeOHBIX U
MO3HABATEJIbHBIX 337a4, CAMOCTOSITEIbHO COCTABIATh UM KOPPEKTHPOBATH MPENIOKECHHBIN
QITOPUTM JEHCTBUI IIPHU BBINOJHEHUHU 3aJIaHUM C YYETOM IOJYYEeHHS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLIEHUBATh COOTBETCTBHE IMOJIYYEHHOTO
pe3ynbTaTa 3asBICHHOW II€JIM, YMEHHUE HCIOJb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
npeajiaraéMble B YCIOBUM 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeameTHBIX pPE3yJbTATOB IO OCBOEHHUIO 00S3aTENbHOIO COAEpKaHUS,
YCTaHOBJIEHHOTO JaHHOM (eaepanbHON pabouell IporpaMMoii, BBIIEISIOT: OCBOEHHBIE
0o0yJarouMMucs Hay4HbIE 3HAHUS, YMEHHS M CIOCOObI ACHCTBUM, crienu(UUecKue s
IpeIMETHON 00J1acTh «XUMUSDY, BUJIbI IESATEIIBHOCTU MO MOJYYEHHUIO HOBOT'O 3HAHHUS, €T0
UHTEPIIPETAllUY, MPEOoOpPa30BaHUIO0 W TNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX
CUTYyaIUsX.

K koHniy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yiabTaThl Ha 0230BOM YPOBHE JTOJKHbI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHSATUH: aToOM, MOJIEKYJIa,
XUMUYECKANA  3JEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOOHAsT W HEOAHOPOAHAs]), BAJEHTHOCTb, OTHOCUTENIbHAas aTOMHas H
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MaccoBas
JI0JI1 XUMHYECKOT0 3JIEMEHTa B COECIMHEHUHU, MOJSIPHBIA O0BEM, OKCHJI, KUCIOTA,
OCHOBAaHME, COJIb, AIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peakiusi, KiaccupuKalus peakluid: peakliud COSANHEHUs, PEeaKlUH Pa3JIoKeHUs,
peakuu 3aMelleHUus, peakuuud OOMEHa, 5K30- U SHAOTEPMHUYECKHE PpEaKIIUH,
TEII0BOM 3(P(DEKT peakiuu, SApO aToma, SJICKTPOHHBIA CJIOW aToma, aTOMHAas
opOuTanb, paadyc aromMa, XUMHUYEecKas CBs3b, IMOJISIpHAs U HENOJspHAs
KOBAJICHTHAsI CBSI3b, MOHHAsA CBS3b, MOH, KATUOH, AaHWOH, PAaCTBOP, MACCOBAsl O
BelllecTBa (IPOLICHTHAs! KOHIIEHTPAIsi) B paCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHA U MPUMEHSTh 3TU
MOHSTHUS TIPU OMMCAHUU BEILIECTB U UX MPEBPALLCHUN;

e HCIMOJb30BAaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBi€HHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e OMpEAENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHHSIX, CTEICHb
OKHUCJICHHUSI 3JIEMEHTOB B OWMHAPHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEILECTB K



ONpeNeNEHHOMY KJacCy COEIMHEHH 1o (opmylaM, BHUJ XUMHUYECKOM CBSI3U
(KoBaJIeHTHasl M MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSIX;

e packpbiBaTb  cMbicn  l[lepmommueckoro  3akonma . WM.  Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
AJIIEMEHTOB OT WX NOJIOkKEHUs B lleproandeckoil cucTemMe, 3aKOHOB COXPAaHEHHUS
Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUs, 3aKOHa
ABorazpo;

e ONKUCHIBATh W XapakTepu3oBaTh TabmuuHyro Gopmy llepromndeckoit crucTeMbl
XUMHUUYECKUX DJIEMEHTOB: pa3finyaTh MOHATUS «JIaBHas noArpymmna (A-rpynmna)» u
«mobounast moarpymmna (b-rpynma)», maneie u OONbIINE MEPUOJBI, COOTHOCHUTD
o0O3HaueHusi, KOTOphle wuMetoTca B Tabnume «llepuoguyeckas cucrema
xumuueckux sseMeHToB J[. M. MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH
CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj siapa, 0o0llee 4Yucio
AIIEKTPOHOB U PACTIPEEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIUMPOBATh XHUMHYECKHE DJIEMEHThl, HEOPraHMYECKHE  BEIIECTBa,
XUMHUYECKHE peakiuu (10 YUCITy U COCTaBY yYaCTBYIOIIMX B PEAKIIMK BEIIECTB, IO
TerIoBoMy b (DEKTy);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMUUECKHUE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB, TMOJTBEpKJas OIMCAHUE NpUMEpaMU MOJEKYISPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCHUTENIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opMmyjie COEIUHEHHMs, MAacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XWMHYECKOUN
peakuuu;

e TMPUMEHSATH OCHOBHBIC ONEPAIIMU MBICTUTEIBLHON JEATEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, O000OIIeHUEe, CHUCTeMaTH3alNio, KJIacCU(UKAIUIO, BBISBICHHE
MPUYUHHO--CIICICTBEHHBIX CBSI3¢ — JUIsi HW3YyYEHHUS CBOWCTB BEUIECTB U
XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJIbI MO3HAHUSI — HaOIIO/IeHHE,
U3MEPEHUE, MOAECIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN 1 MBICIICHHBIN);

e CIEAOBaTh MpaBWJIaM [OJb30BAHUSA XUMHUYECKOH TOCYIOoM U JabOpaTOpHBIM
0o00OpyZ0BaHUEM, a TaK)Ke MpaBUiiaM OOpaIleHus! C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKITUSIMA TIO  BBITIOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKHUX ONBITOB TIO
MOJyYEHUI0O U COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAAa U KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MacCOBOM J0JIEM pPacTBOPEHHOTO
BEIIIECTBA, IUJIAHUPOBATh U  MPOBOAUTH XUMHYECKUE IKCIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEH M KUCIIOT € MOMOIIbI0 UHANKATOPOB (JaKMYC,
benondTanenH, METUIOPaHXK U IPyTHeE).

K xoniy o0y4uenus B 9 kJjiacce npeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI

OoTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:



PacCKpbIBAaTh CMbICI OCHOBHBIX XMMHUYECKUX MOHATHIA: XUMHUUYECKHUI DJIIEMEHT, aToM,
MOJIEKYJla, HWOH, KaTHOH, aHHUOH, IPOCTOE BEUIECTBO, CIOKHOE BEILECTBO,
BaJICHTHOCTh,  3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHHS, XHUMHUYECKas
peaKiusi, XUMHIeCKasi CBsI3b, TEIIIOBOU 3PHEKT peaKkIuu, MOJIb, MOJIIPHBIA 00BEM,
pacTBOp, DBJEKTPOJUTHI, HEANEKTPOJIUTHI, SICKTPOIUTHUYECKAs JUCCOLUALINS,
peakiy MOHHOTO OOMEHA, KaTajJu3aTop, XUMUUECKOEe pPaBHOBECUE, 0OpaTUMBIE U
HeoOpaTUMBbIe peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIC peakiuu,
OKUCIIUTENIb, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJIICHUE, AJJIOTPOIIHS,
aM(pOTEepPHOCTh, XHMHYECKas CBs3b (KOBAJIGHTHAs, HWOHHAS, METaJUTMYecKas),
KpUCTAJUTMYECKasl PElIETKA, KOPPO3Usi METAIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakiuu, npeaenbHo gonyctumas konuentpamus [1/1K Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH ITH
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN’;

UCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJIsI COCTaBjieHUs (OPMYJ BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJECHTHOCTh W CTEINEHb OKUCIEHUS XHUMHYECKHUX OHJIIEMEHTOB B
COEIMHEHUAX PA3IUYHOTO COCTABA, MPUHAIIIECKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEeHUH 110 (hopMyJiaM, BUJT XUMUUECKOU CBsI3U (KOBAJCHTHAs, MOHHAS,
METaJJTMYEeCKasi) B HEOPTaHMYECKUX COCAUHEHMUSIX, 3apsi[i MOHA MO XUMHUUYECKOU
dbopmyse, xapakTep Cpelibl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COCIMHEHHM,
THUI KPUCTAJUIMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn  Ilepuoamueckoro 3akona JI. WM. MenaeneeBa u
JIEMOHCTPUPOBATh €r0 MOHMMAaHUE: ONKUCHIBATh U XapaKTEPHU30BaATh TAOIMYHYIO
dbopmy llepuoanueckoit CUCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3indaTh MOHSATHUS
«rnaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymnma)», mansie u
OonbpIIMie  MEepPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE UMEIOTCS B
NEePUOANYECKON TalIuIEe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsj siApa, OOIIee YHUCIO DJIEKTPOHOB M
pacrpeielieHue UX IO JIEKTPOHHBIM CJI0SIM), OOBSCHATH O0IIHEe 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOB U MX COCIUHEHHI B Mpeaenax MaJbIX MEPHOJIOB U
TJIABHBIX MOJTPYIN C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh ~ XUMHUYECKHE  DJIEMEHThI, HEOPTraHWMYEeCKHE  BEIECTBa,
XUMHUUYECKUE PEaKIUU (TI0 YUCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerioBoMy d3(dekTy, M0 H3MEHEHHUIO CTEMeHeW OKHUCICHHS XUMUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME W clenupUuIeckue XUMHUYECKHE CBOMCTBA
NPOCTBIX W CJIOXKHBIX  BEIIECTB, TMOATBEPXKIas OIMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKITU;
COCTaBIISAITh YPAaBHEHHS JJIEKTPOJUTUYECKON JHUCCOLMAIIMU KUCIOT, IIEIOYel U
COJICH, TTOJTHBIC M COKPAIEHHBIE YPABHEHUS PEAKIN HOHHOTO OOMEHA, YpaBHECHUS
peakiuii, TOATBEPKIAIOIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;



PacKpbIBaTh CYLUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI TOCPEACTBOM
COCTaBJICHUSI 2JIEKTPOHHOTO OaaHca ATUX PEaKLUii;

IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
IPOTEKaHUSI XMMUYECKUX MPEBPAIICHUI B Pa3IMUHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI'O 3JIEMEHTa NO (hopMyse COEAMHEHHs, MacCOBYIO
JIOJIF0 BEILECTBA B PAaCTBOPE, MPOBOAUTH PAcUEThl 10 YPABHEHUIO XUMHYECKON
peakuuu;

coONMI0aTh MpaBWJIa MOJb30BAHUS XUMHUYECKOM TMOCYyIOM H J1ab0opaTOpHBIM
00OpyZl0BaHUEM, a TaKXke IpaBuia OOpaleHHs C BEIIECTBAMH B COOTBETCTBHHM C
UHCTPYKUMSMU 10 BBIIIOJIHEHUIO J1A0OpAaTOPHBIX XUMHUYECKHX OIBITOB IO
HOJIyYEHHUIO U COOMPAHNUIO ra3000pa3HbIX BEIECTB (aMMHAaKa U YIJIEKUCIIOrO ra3a);
IPOBOJUTh PEAKIUHU, TMOATBEPKIAIOIINE KAYECTBEHHBI COCTAaB Pa3IU4HbIX
BEILECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPUA-, OpOMUA-, HOIU-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHbl AMMOHHUS M HOHBI
W3YYEHHBIX METAJJIOB, IPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HEOPraHUYECKUX
BELICCTB;

NPUMEHSATH OCHOBHBIE OIEPA[UU MBICIIUTEIbHOMN ACSITEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHUE, 0000ILIEHNE, CUCTEMATU3ALUIO, BBIABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSA3E€H — I U3YYECHUS] CBOMCTB BEUIECTB U XMMHUYECKHX PEAKIHUM, €CTECTBEHHO-
HayyHbl€ METOJbl TIO3HAHMS — HaONIOJIEHUE, HM3MEpPEHHEe, MOJEIUPOBAaHUE,
HKCIIEPUMEHT (pEasIbHbIN U MBICIIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl Konrposnn  IIpakTHueck
n/m Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoTbl  He paboThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE IOHATHS
11 XuMus — BaxHas 00J1acTh €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
12 B 16 1
CHICCTRA 1 XHMUHCCIHE pearivin https://m.edsoo.ru/7f41837c
Hroro no pazaeny 21
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB
bu6mmoreka [IOK
2.1 B .K I 5 1
03xyx. Kuenopon. Towsue 06 oxcuax https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
2.2 B i 8 1
OAOPOAL- LIOHATHE © KHCAOTAX 1 COMAX https://m.edso0.ru/7f41837c
bu6nmoreka [JOK
2.3 Bonma. P T o 5 1 1
A3 TACTBOPEL. LIOWATHE 0b OCHOBAHIAX https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.4 i 11 1 1
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUHN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 29

Pasznea 3. [lepuoauueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 31emMeHToB /. U. MenaeseeBa. CtpoeHue arToMoB. XUMH4YECKAsl CBA3b.

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaKkuuu

ITepuoanueckuii 3akoH u [lepronnueckas cucrema

bubmuorexa [JOK

3.1 xummuueckux snemeHToB []. . Mennene-esa. CtpoeHue 7
a A P https://m.edso0.ru/7f41837c
aToma
39 Xumuueckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE 8 9 bubnuoreka [IOK

peakiuu

https://m.edsoo0.ru/7f41837¢c



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

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
https://m.edsoo.ru/7f41837c



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

9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  HaumeHOBaHHe pPa3aesioOB U TeM NMPOrPaMMBbI B Konrpoabusie IIpakruueckue (uudposBbie)
cero paboTnI pa6oTnI oOpasoBaTe/bHbIE
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHue u yriay6ieHne 3HaHUH OCHOBHBIX Pa3/IesioB 6 1 bubnmoreka [JOK
' Kypca 8 kiacca https://m.edso00.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHi 3 bubmorexa LHOK
' p bearh https://m.edso0.ru/7f41a636
DIEeKTpOoNUTHYECKas AUCCOLMALNSA. XUMUYECKUE bubnuorexa [JOK
1.3 8 1 1
peakuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
51 OO6mras xapakTepucTuka XumMuueckux snemeHToB VIIA- 4 1 bubnunoreka [JOK
' rpymisl. ['ajgoreHs https://m.edso0o.ru/7f41a636
59 OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX 3JIeMEHTOB VIA- 6 bubnuoreka [IOK
' rpynnsl. Cepa u e€ coeAMHEHUs https://m.edsoo.ru/7f41a636
53 OO6m1ast XxapakTepuCTUKa XUMUUECKUX JIeMEeHTOB V A- 7 1 bubnuoteka [JOK
' rpymisl. A30T, pochop U UX cOeTUHEHUS https://m.edso0.ru/7f41a636
54 OO6m1ast xapakTeprucTHKa XUMUYECKHUX deMeHToB |V A- 3 1 9 bubnmoreka [JOK
' IPYNIIBL. YTIEpOa U KPEMHUM U UX COCIUHEHUS https://m.edso00.ru/7f41a636
Hroro no paszneny 25
Paszpnen 3. Merajibl M UX COEIMHEHHS
bubmuorexa [JOK
3.1 006 i 4
HHe CBoHCTa MeTaiion https://m.edso00.ru/7f41a636
b K
3.2 Baxxuelinme MeTayuisl 1 UX COETUHEHUS 16 2 2 hgfg;;f{;igﬁ 178412636
HWroro no pazneny 20



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

Pasznea 4. Xumus U oOKpysKammas cpeaa

4.1 BerecTBa 1 MaTepuaibl B KU3HU YEIOBEKA 3 bubnunoreka 1IOK
| B b https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnuoreka [IOK

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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KounuecTBo yacos JJIeKTPOHHBIE
Ne Tema ypoxa Koutpo IMpakruy  [Jlara uugposbie
n/n Bcero  JbHBIE ecKue U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
WNucerpykrax no Th Ne 1.. Eub 10K
nOJIMOTEeKA
1 [Tpeamet xumun. Pois XMMUH B )KU3HU YesioBeka. Tena u 1 04.09.2024 https://m.edsoo.ru/F0d210c
BEIIleCTBa
bu6mmoreka [IOK
2 [MousTHE O METOMAX HO3HAHUSA B XUMUUA 1 06.09.2024 https://m.edsoo.ru/f0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia paboTsl B
3 nabopaTopuu ¥ MPUEMBI 0OpaIeHHs ¢ JJa0OPaTOPHBIM 1 1 11.09.2024 bubamorexa LOK
https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Th 23.
. bubnuoteka [JOK
4 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei 1 13.09.2024 https://m.edsoo.ru/Ffod26ca
[IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha bubnnorexka [JOK
5) . 1 1 18.09.2024
pUMepe OYUCTKHU NoBapeHHoU conu)». Th 23. https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJTBI 1 20.09.2024 https://m.edsoo.ru/Ff0d2a6e
bu6mmorexa [IOK
7 [TpocThie U ClIOKHBIE BEIIECTBA 1 25.09.2024 https://m.edsoo.ru/Ff0d2a6e
bu6mmorexa [IOK
8 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 27.09.2024 https:/m.edsoo.ru/f0d2d50
9 XUMHUYECKUE DIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUIECKUX 1 02.10.2024 bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
3aKOH NOCTOSIHCTBA COCTaBA BEIIECTB. XUMUYECKas bubnmoreka [JOK
10 1 04.10.2024
dbopmyra. BareHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1 09.10 2024 bubnnorexka [JOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK

12 MaccoBas 10JI1 XUMAYECKOTO DJIEMEHTA B COEANHEHUN 11.10.2024 https://m.edsoo.ru/Ffod350c
13 Pu3nuecKkue 1 XUMHUECKHUE SBJICHUSA. XUMHUUYECKasi 16.10.2024 bubnmoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u yciioBUs NPOTEKAHUS XUMUYECKUX PEAKLIAMN.
Jl/o 1 HabGnroenue v onvcaHue NpU3HAKOB IMPOTEKAHUS
XUMHUYECKHX PeaKIuii (pa3iokeHue caxapa,
14 B3aUMOJICCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapus 18.10.2024 bubmmorexa [JOK
g P pu DY, o https://m.edsoo.ru/ff0d3a16
pasnoxkenue ruapokcuaa meau (1) npu narpeBanum,
B3auMoIeiicTBHE Keje3a ¢ pactBopoM coau meau (I1). Th
Ne23.
TemnoBoit 3 PexT XuMUIeCKol peakiiu, MOHITHE O
15 TEPMOXHMHYECKOM YPaBHCHHH, IK30- U SHIOTCPMHUUCCKHUX 23.10.2024 bubmorexa LHOK
P P ’ AOTEP o https://m.edsoo.ru/ff0d4790
peaKIusax
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. XMUMHUUYECKHE 25 10 2024 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanus XuMUYeCKUX peakiui (COeTMHECHHS, bubmuorexa [JOK
17 1311.2024
pa30XKeHus, 3aMellleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
KonuuecTBo BemecTBa. Monb. MonspHas macca.
18 JI/o 2: HabmioneHune oO6pasiioB BEIeCTB KOJTUYECTBOM | 15.11.2024 bubmmorexa [OK
' A pastt . o https://m.edsoo.ru/ff0d5230
moub. Th 23.
19 Brruncnenus KoandecTBa, MacChl ?emeCTBa o 20.11.2024 bu6mmorexa [IOK
YPAaBHEHUSM XUMHUYECKUX PEaKLUN https://m.edso0.ru/ff0d5708
20 M. B. JIoMOHOCOB — y4EHBIA-IHITUKIIOTIEIHCT. 99 11.2024 bubmuorexa [JOK
O0001IeHrEe U cUCTEMATU3ALNS 3HAHAN o https://m.edsoo.ru/ff0d40c4
Kontponbhas padora Nel no teme "lIlepBoHayanbHble bubnnoreka [JOK
21 27.11.2024
XUMHUYECKUE TIOHATHUS https://m.edsoo.ru/ff0d4290
Koppexknus 3nanuii o pesynpratam K/p Ne 1. Bozmyx —
22 cMmech razoB. CoctaB Bo3ayxa. Kucnopom — aneMeHT u 29.11.2024 bubmmorexa [OK
) AYx3- PO o https://m.edsoo.ru/ff0d448e
npocToe BeuiectBo. O30H
93 Pu3nuecKkue 1 XUMHUYECKUE CBOMCTBA KHCIOPOJa 4.12.2024 bubnmoreka [JOK

(peakmuu okucieHus, roperue). [lonarue 06 okcumax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CriocoOsI 1oTydeHust KUCIIOpoia B 1abopaTopuu u

bubmuoreka [JOK

24 06.12.2024
MPOMBINUIEHHOCTH. [IpruMeHenune kucmopoaa https://m.edsoo.ru/ff0d497a
Oxcunpl. TormmBo (He(Th, Yroiib U METaH). 3arpsi3HeHHe
25 BO3/yXa, CITIOCOOBI €ro MPeIOTBPAIICHHS. 11.12.2024 bubnmoreka [JOK
JI/o 3: O3HakoMiIeHHE ¢ 00pa3IiaMi OKCHJIOB U OIIMCAHHE o https://m.edsoo.ru/ff0d4c4a
ux cpoictB Th 23.
[IpakTuyeckas padora Ne 3 o teme «Ilomydenue u bubnuoreka [IOK
26 z 1 13.12.2024
coOupaHue KUCIOPO/ia, U3y4eHue ero cBocTey». Th 23. https://m.edsoo.ru/ff0d4ae2
97 Bonopon — anemenT u npocrtoe BemiecTBo. HaxoxaeHue B 18.12.2024 bubmmoreka [JOK
pupoje https://m.edsoo.ru/ff0d4dd0
28 PuU3nYECKnEe U XMMHUYECKUE CBOMCTBA BOJIOPOA. 20.12.2024 bubnuorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo0.ru/ff0d4ddo
ITonsiTHE O KHCIIOTAX U COJISIX. 56 [TOK
nOIMoTeKa
29 JI/o 4: HabnroneHne H3MEHEHHS OKPACKH MHIUKATOPOB B 25.12.2024 https://m.edsoo.ru/ff0d50d2
pactBopax kuciot. Th 23.
bu6mmoreka [JOK
30 Crioco0sI MoTydeHUs BOAOPO/Ia B TAOOpaTOpPHH 27.12.2024 https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padora Ne 4 o teme «llomydenue u bubnmnoreka [JOK
31 . 1 10.01.2025
cobupaHue BOJI0poa, u3yueHue ero cBouctey. Th 23. https://m.edsoo.ru/ff0d4f42
. . 15.01.2025 bubmuorexa [JOK
M 30B. A
32 OJIApHBIN 00BEM Ta30B. 3aK0OH ABOTAIPO httos://m.edsoo.ru/ff0d542e
33 Brluncienns 00b8Ma, KOJMUECTBA BEILECTBA ra3a M0 €ro 17.01.2025 bubnuorexa [JOK
U3BECTHOMY KOJIMYECTBY BEIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brraucnenus 006EMOB ra30B 10 YPAaBHEHUIO PEAKITUU HA 22.01.2025 bubmmoreka [JOK
OCHOBE 3aKOHA 0O0BEMHBIX OTHOIIIEHUI ra30B https://m.edsoo.ru/ff0d5708
35 dusnvecKue 1 XUMHIECKUE CBONCTBA BOIBI 24.01.2025 bubmorexa HOK
a https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuid. [lonsitue 06 nuaukaropax. Jl/o 5: 29.01.2025
bu6mmoreka [IOK
36 Hab6nronenne naMeHeHus: OKpacKu WHIUKATOPOB B
N https://m.edsoo.ru/ff0d59e2
pactBopax menoueit. Th 23.
37 Bona kak pactBopurtens. HacklmeHHbIE 1 HEHACHIIIICHHBIE 31.01.2025 bubnmoreka [JOK

pacTBopbl. MaccoBasi 1oJisl BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40
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Kontponbnas padora Ne 2 mo teme «Kucnopoa. Bomopo.

bubmuoreka [JOK

38 5.02.2025
Bogna» https://m.edso00.ru/ff0d6342
[TpakTudeckas padora Ne 5 mo Teme «lIpurorosienue 7.02.2025

39 ACTBOPOB C 3aJJaHHOM MacCOBOM J10JIeii paCTBOPEHHOTO bubmmorexa [JOK
P P P P https://m.edsoo.ru/ff0d5eba
Bemectay. Th 23.

40 Koppeknus 3nanuii o pesynbratam K/p Ne 2. Oxkcuapr: 12.02.2025 bu6nmoreka [JOK
cocCTaB, KJaccu(pUKaIs, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e

a1 [TonyyeHnue u XUMHUYECKUE CBOMCTBA KMCIIOTHBIX, 14.02.2025 bubmuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHHUsI: COCTaB, KJ1accuuKalys, HOMEHKIATypa 19.02.2025 bubmorexa LHOK

' ’ HIL P https://m.edsoo.ru/ff0d67ca

43 [Tomyyenne u XuMHUECKUE CBOICTBAa ocHOBaHUU. JI/0 6: 91.02.2025 bubnnorexa [JOK
[Tonyyenue HepacTBopuMbIX ocHOBaHui. Th 23. o https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK

44 Kucnorsl: cocra, KiraccuuKanus, HOMCHKIATypa 26.02.2025

(uKaLs, HOMCHICTATYP https://m.edsoo.ru/ffOdfee2
[Tonydenue u xumMuyeckue cBoicTsa kuciort. JI/o 7 :

45 Nsyuenue B3aumopeiictBusa okcuna meau (1) ¢ pacteopom 28.02.2025 bubnuotexa [JOK
CEPHOM KHMCIIOTHI, KHCIIOT C METAJJIaMH, PEaKIInit T https://m.edsoo.ru/ffOdfee2
HenTpanuzauuu. Th 23.

Conu (cpenHue): HOMEHKIIATypa, CIOCOObI OTy4YeHus,
. bubmuorexa [JOK
46 XUMHUYecKHe cBoicTBa. JI/o 8: BeiTecHeHne oHOTO 5.03.2025
https://m.eds00.ru/00ad9474
MeTajula IpyruM u3 pactsopa conu. Th 23.
[IpakTuueckas pabora Ne 6. Pemenue 7.03.2025
bubmuorexa [JOK
47 AKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «OCHOBHbBIE KJIACChI
B https://m.edsoo.ru/00ad9b7c
HEOpraHW4YecKux coeauHenuin». Th 23.
48 I'eneTndeckas cBs3b MEXKy KlacCaMU HEOPraHUYECKUX 12.03.2025 bu6mmorexa [IOK
COeIUHEHUU https://m.edsoo.ru/00ad9a50
14.03.2025 bu6mmoreka [IOK
49 O060011eHNEe U cUCTeMaTH3aIHsl 3HAHUH
HHCHHE 1 CHETEMATHEAUI SHATHT https://m.edso0o.ru/00ad9ch2
50 KonTponbnas padota Ne 3 o reme "OCHOBHBIE KJIaCChI 19.03.2025 bubnuoreka [IOK

HEOPTraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/00ad9ela
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Koppexknus 3nanuit o pesynbratam K/p Ne 3. Tlepsoie

bubnmoreka [JOK
51 MOTNBITKU KJIACCU(DHUKAITUN XUMUYECKUX IJIEMEHTOB. 21.03.2025 HOTIOT 1
https://m.edsoo.ru/00ad9ffa
[TonsiTHE O TPYIITaxX CXOMHBIX AJIEMEHTOB
[Tepuoanueckuit 3akon u [lepuoanueckas cucrema bubmuorexa [JOK
52 2.04.2025
xumMuueckux anemenToB J[. . Meneneera https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 Ilepuobl, TPyNIIEL, IOATPYIIIEL 4.042025
PHOLEL TPY APy https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tombl .9.04.2025
P Hep https://m.edsoo.ru/00ada342
CtpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB 11.04.2025 bubnuoreka [IOK
55 .
Ilepuonnueckont cucremsl [. 1. Menaeneena https://m.edsoo.ru/00ada6bc
XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTA MO €r0 .16.04.2025
56 noJjioxkeHuto B Ilepuoanueckoit cucreme . U bubmorexa HOK
pHOA o https://m.edso0.ru/00adag824
Menpeneena
3nauenue [lepuonnyeckoro 3akoHa JUisi pa3BUTHS HAYKU U 18.04.2025
57 npakTtuku. J[. 1. MenaeneeB — y4€Hbli, me1aror u bubmorexa HOK
P A A ya > 1A https://m.edso0.ru/00ada96e
rpaKIaHUH
ONEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX 23.04.2025 bu6mmoreka [IOK
58
2JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHast XuMHU4ecKasi CBSI3b 25.04.202> bubmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nmonsipHasi XUMHYECKast CBS3b 30.04.2025 bubmorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHass XUMUYECKas CBSI3b 7.05.2025 bubmorexa HOK
P https://m.edsoo.ru/00adaab9
Wrorosas auarnoctuyeckasi paboTa 3a Kypc XUuMHUH 8 14.05.2025 bubnnoreka [JOK
62
KJ1acca. https://m.edsoo.ru/00adb33c
63 Koppeknus 3Hanuii no pe3yiabraraMm UTOrOBOM 16.05.2025 bubGmuoreka IIOK
IUarHOCTHYECKOM paboThl. CTEIeHbh OKHCIICHUS https://m.edsoo.ru/00adae28
OkucnuTeNb U BOCCTaHOBUTEINb. OKUCIUTEIIHHO- 21.05.2025
bubmuoreka [JOK
64 BOCCTaHOBUTENbHBIE peakuuu. JI/o 9: [Ipumepsl

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PeakIuii (ropeHue,

https://m.edso0.ru/00adb076
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peakIuu pas3inoxenus, coeauHeHus). Th 23.

65 KonTtponsnas padora Ne 4 o reme «CtpoeHue aroma. 1 23.05.2025 bubnuoreka [IOK
XUMHU4YECKas CBA3b) https://m.edso00.ru/00adb486
66 Koppekuus 3nanuii no pesynsratam K/p Ne 4. Tlosropenue 1 bubmmoreka [JOK
OCHOBHBIX ITOHATHI Kypca XMMHUHU & KJlacca. https://m.edso00.ru/00adb076
67 Pemenne pacdeTHBIX 3a7a4 110 XUMHUYECKUM (HOopMyIam. 1 bubmmorexa [JOK
https://m.edso00.ru/00ad9ch2
68 Pemenue pacueTHbIX 3324 M0 YPaBHEHHUIO peaKIUn 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHbIE
Ne Kourpo Ipakruuec [ara
Tema ypoka uudposbie
n/m Bcero  JabHBbIE KHe H3yYeHHst
o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
WNucrpykrax no Th Ne 1. Ilepuonnyeckuii 3aKoH.
1 Ilepuoauueckas cucteMa XuMHYECKUX 31eMeHToB J[. 1 1 bubmorexa HOK
proz o 03.09.2024  https://m.edsoo.ru/00adb59e
Menneneena
5 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX 1 bubnnoreka [JOK
3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB 06.09.2024  https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 bubnuorexa [JOK
BEIIIECTB 10.09.2024  https://m.edsoo.ru/00adb7e2
4 Buapl XuMuyecKoil CBA3U U TUIIBI KPUCTAJUIMYECKUAX 1 bu6mmoreka [IOK
pemeTox 13.09.2024  https://m.edsoo.ru/00adbac6
5 Knaccugukarus XuMU4ecKuX peakiui o pa3iIudyHbIM 1 bubnuoreka [IOK
IIpU3HAKaM 17.09.2024  https://m.edsoo.ru/00adbcb0
KonTpomasnas padora Nel no teme «IloBropenue u
6 0 i 8 1 1
yriy0JieHHEe 3HaHUM OCHOBHBIX Pa3/elioB Kypca 90.09.2024
KJlacca»
7 Koppekuus 3nanuii no pesynpratam K/p Ne 1. 1 bubnnoreka [JOK
OKHUCIATENTbHO-BOCCTAHOBUTEIHHBIC PEAKITHH 24.09.2024 | https://m.edsoo.ru/00adcade
[TonsaTue o ckopocTr XUMUYECKOM peakiuu. DakTopsl,
3 BITUSIONINE HA CKOPOCTh XMMHYECKOU peakiuu. JI/o 1: 1 bubnmoreka [JOK
HccnenoBanue 3aBUCHIMOCTH CKOPOCTH XUMHYECKOU 27.09.2024 | https://m.edsoo.ru/00adbe9a
peakuuu ot Bo3aeicTBUS paznuuHbiX paktopos. Th 23.
9 [Tonsarue o xummueckom paBHoBecuu. DakTopsl, 1 bubnmoreka [JOK
BIIMSIOLINE HA MI0JIO)KEHNE XUMUYECKOTO PAaBHOBECHS 01.10.2024  https://m.edsoo.ru/00adc28c
10 Teopust anekTpoauTrueckoit gucconuann. CUIbHBIE U 1 bubnnoreka [JOK
CITa0BIe AIMEKTPOIIUTHI 04.10.2024  https://m.edsoo.ru/00adcd68
11 HNonnsie ypaBuenus peaknuii. JI/o 2: [IpoBenenue 1 bubmuorexa [JOK
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OIIBITOB, UUIKOCTPUPYIOLIUX IIPU3HAKYU IIPOTEKAHUS 08.10.2024  https://m.edsoo.ru/00add448
peakuuii HFOHHOTO oOMeHa (0Opa3oBaHUE OCAMKa,
BBIJICJICHHE Ta3a, oOpa3oBaHue Bojabl). Th 23.

12 XUMHUYECKHE CBOMCTBA KUCJIOT MU OCHOBAHUM B CBETE bubmuorexa [JOK
MPEJICTABICHUA 00 AIEKTPOIIUTUICCKON TUCCOITUAITTT 11.10.2024  https://m.edsoo.ru/00add5d8

13 XUMHYECKUE CBOWCTBA COJICH B CBETE MPEACTAaBICHUN 00 bubnmoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALINUI 15.10.2024  https://m.edsoo.ru/00add8b?2

. bubnmoreka [JOK

14 Obobmerme 1 crcTeMaTH3AMHI SHARMH 18.10.2024  https://m.edsoo.ru/00addd12

15 [IpoBepounas padora Ne2 o reme «JIEKTPOIUTHYECKAS bubnuoreka [IOK
quccoupanus. XMMHUUECKUE PEaKIUi B pacTBOPax» 22.10.2024  https://m.edsoo.ru/00addecO

16 Koppekuus 3nanuii no pesynsratam [1/p 2. bubnuorexa [JOK
[TonsiTre o ruApoIU3€E COJIEe 25.10.2024 | https://m.edsoo.ru/00add9d4
[TpakTnueckas padorta Ne 1. «Pemenue

17 IKCTICPUMEHTAITBHBIX 33124 110 TEME bubmorexa LHOK

05.11.2024  https://m.edsoo.ru/00addbfa
"DnexTponuTuyeckas gucconuanus». Th 23.

18 OO0m1as XxapaKTepUCTHUKa raJJOreHOB. XUMUUYECKHE 8.11.2024 bubnnoreka [JOK
CBOIICTBa Ha NMPUMEPE XJIOpa. https://m.edsoo.ru/00addfe2
XnopoBogopoa. CosisiHast KHCIO0Ta, €€ XUMUYECKUE

19 CBOIiCTBa, monyuenue, npumenenue. JI/o 3: Ilposenenue bubnmnoreka [JOK
KaueCTBEHHBIX PEAKIINN Ha XJIOPUI-UOHBI U HAOJOICeHHE 12.11.2024 | https://m.edsoo.ru/00ade104
IIPU3HAKOB UX NpoTekanus. Th 23.

20 [IpakTuueckas padora Ne 2 o teme «l3yyeHue CBOWCTB bubnnoreka [JOK
COJITHOU KUCIOThI». Th 23. 15.11.2024  https://m.edsoo.ru/00ade348

21 Brruucnenus no ypaBHEHHSIM XUMHUYECKUX PEAKIIHM, bubanoreka [JOK
€CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE 19.11.2024  https://m.edsoo.ru/00ade488

bubmuorexa [JOK

22 Obuias XapaKkTepHCTHiA 21EMEHTOB VIA-TpynbI 22.11.2024  https://m.edsoo.ru/00ade64a
AmnotponHbie Monudukanuu cepbl. HaxoxaeHue cepsl U

23 e€ coeMHeHUH B pupoie. XMMHUYECKHE CBOWCTBA CEPHI. bubmmorexa [TOK

26.11.2024  https://m.edsoo.ru/00ade64a

Jl/o 4: O3nakomiieHue ¢ oopasuamu cepol. Th 23
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CepoBoziopo/1, €ro CTpoeHue, (pu3nyeckre 1 XuMUIECKUe

bubmuoreka [JOK

24
CBOMCTBA 29.11.2024  https://m.edso0.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIOTa, € pU3ndecKue u
o5 XUMHUYECKHE CBOMCTBa, mpuMeHenue. JI/o 5: [IpoBenenue bubnnoreka HOK
KaueCTBEHHOW PEaKINK Ha CyIb(haT-uOH U HAOIIOICHIE 03.12.2024  https://m.edsoo.ru/00adea28
npusHaka e€ nporekanus. Tb 23.
[TpakTuueckas padora Ne 3. Pemenne
26 SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «/3yueHne cBOHCTB 6.12.2024 bubmmorexa [TOK
IZ a yi o https://m.edso00.ru/00ae0bf2
cepHoii kuciote». Th 23.
XUMUYECKUE pPeaKiluy, JIexKalllue B OCHOBE
97 MPOMBIIIJICHHOT'O CII0C00a MOIYYeHUS CEPHON KHUCIOTHI. bubnuotexa [JOK
XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl 10.12.2024  https://m.edsoo.ru/00adec8a
COCTMHEHUSIMU CEPBI
28 Brruncnenue MaccoBoii 10711 BBIXO/A MPOIYKTA PEaKIIuu bubmmorexa LOK
A A1a TIPOALYICTa peakdl 13.12.2024  https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,
29 €ro pacrpocTpaHeHHe B MpUpoJe, GU3NIECKHe U bubmmorexa LIOK
pactipoctp . PHPOJIE, 17.12.2024  https://m.edsoo.ru/00adeeca6
XUMHUYECKHE CBOHCTBA
30 AmMHak, ero pu3nvecKue 1 XMMUYeCKHe CBOMCTBA, bubnuoreka [IOK
MOJIYYCHHUE U PUMECHECHHE 20.12.2024  https://m.edsoo.ru/00adf004
Conu aMMoOHMSI, UX PU3NIECKHE U XUMHUECKHE
31 cBoiicTBa, mpuMeHeHue. JI/o 6: KauectBeHHas peakuus bubmmorexa [OK
1P : ' beaitt 24.12.2024  https://m.edsoo.ru/00adf518
Ha uoH ammonus. Th 23.
32 [IpakTuueckas pabora Ne 4 o teme «Ilomyuenune bubnnoreka [JOK
aMMUaKa, u3yudeHue ero cBoucTe». Th 23. 27.12.2024  https://m.edsoo.ru/00adf180
33 A3oTHas KucaoTa, €€ GU3NIECKUe U XUMUIECKHE bubnmoreka [JOK
CBOIiCTBA. 10.01.2025  https://m.edso0.ru/00adf306
®ocdop. Okeup pocdopa (V) u pochopnas kucnora, eé 14.01.2025
34 busznyecKkrue 1 XUMUYIECKHe CBOMCTBA, monydenwue. JI/o 7: bubnmoreka [JOK

[IpoBeneHune kaueCTBEHHbBIX peakuuii Ha (pocdar-uoH u
M3y4eHHUE TPU3HAKOB UX npoTekanus. Th 23.

https://m.edsoo.ru/00adf68a
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Hcnonp3oBaHue HUTPATOB, cojiei aMMoHus U pocdaToB 17.01.2025
35 B KaUECTBE MUHEPAJIbHBIX YA00peHUll. 3arps3HeHe bubmmorexa LIOK
. https://m.edso0.ru/00adfc20
IPUPOIHON cpelibl COEAMHEHUAMU a30Ta U (hocharamu.
Yriepon, ero pacnpocTpaHeHue B mpupoje, pusudeckue 21.01.2025
36 U XUMHu4eckue cBoiictBa. JI/o 8: O3HaKOMIICHHE C bubmuorexa [JOK
MPOIIECCOM aACcOPOLIUU PACTBOPEHHBIX BEIIECTB https://m.edsoo.ru/00adfd9c
aKTUBHUpOBaHHBIM yriéM. Th 23.
Oxkcuapl yriaepojaa, ux pu3ndecKkue U XUMUIECKUE 24.01.2025
. bubmuorexa [JOK
37 CBOICcTBa. DKOJOrNYEeCKUE MPOOIEMBI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzoM yriepoaa (1V)
38 VYronbHas kucnora u €€ conu. JI/o 9: KauectBennas 28.01.2025 bubmmnorexa LIOK
peaknus Ha kapooHat-uoH. Th 23. https://m.edso0.ru/00ae006¢c
39 [IpakTudeckas padora Ne 5 mo Teme "Ilomyuenue 31.01.2025 bubnuorexa [JOK
YTJIEKUCIIOrO ra3a, uzydeHue ero ceoucts." Th 23. https://m.edsoo.ru/00ae027e
40 [lepBoHauanbHbIE MOHATUSA 00 OPraHUUYECKUX BEIIECTBAX 4.02.2075 bubnuoreka [IOK
KaK O COEUMHEHUSX Yriepoa https://m.edsoo.ru/00ae054e
a1 Kpemnuii u ero coenunenus. JI/o 10: O3nakomienue ¢ 7.02.2025 bubnnoreka [JOK
IPOAYKIMEN CUIMKATHON IpoMblieHHOCTH. Th 23. https://m.eds00.ru/00ae080a
4 KonTponsnas pabora Ne 3 o teme «Baxueiiue 11.02.2025 bubnnoreka [JOK
HEeMeTaJLIbl ¥ UX COEIUHEHUS) https://m.edsoo.ru/00ae0el18
Koppexkuust 3nanuii mo pesynapratam K/p Ne 3. OGmras 14.02.2025
XapaKTePUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB.
43 MerTtannu4aeckas CBsI3b U MeTaNIMYEeCKas bu6mmoreka [IOK
KpucTauinueckas pemeéerka. Gusnyeckne cBONCTBA https://m.edsoo.ru/00ae103e
MetauioB. JI/o 11: O3nakomiienne ¢ oOpa3amu
MeTaJlIoB U cruaBos. Th 23.
44 XUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUIA 18.02.2025 bubGnuoreka [IIOK
PAI HAIIPSKEHUN METaJIOB https://m.edso00.ru/00ae1156
O61me crocoObI moryyeHust MeTayioB. CIulaBbl. 21.02.2025
. bubnmoreka [JOK
45 Brpruncnenus 1o ypaBHEHHUSAM XUMUYECKUX PEaKIIMi,

€CJIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

https://m.edso0.ru/00ael1156
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46 [MousiTHE O KOPPO3HH METAILIOB 23.02.2025 bubmmorexa [JOK
pp https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIE METAJIJIBI 28.02.2025
m https://m.edsoo.ru/00ae14b2
Okcuapl ¥ THAPOKCUIBI HATpUs U Kanus. JI/o 12:
. N bubnmoreka [JOK
48 N3yuenne ocoOEHHOCTEN B3aMMOICUCTBHS OKCHIA 4.03.2025
5 https://m.edsoo.ru/00ael4b2
Hatpus ¢ Boaou. Th 23
49 IllenoyHO3eMeIbHBIC METAIIBI — KAJTbIMH U MarHui 7.03.2025 bubmorexa LOK
1 https://m.edsoo.ru/00ael15e8
Baxneiimue coenunenus kanpius. JI/o 13: M3yuenue 11.03.2025
50 0COOEHHOCTEN B3aUMOIECHCTBUS OKCH/IA KaIbIUs C bubmmorexa [TOK
o A A t https://m.edsoo.ru/00ael15e8
Bomoi. Th 13
51 O0001Ienne ¥ cucTeMaTH3alys 3HaHUHI 110 TEME 14.03.2025
"[llenounple U MIETOYHO3EMEIbHBIC METAJIIBI"
59 JKéctrocTh BOJBI U crIOcOOBI €€ ycTpaneHus. JI/o 14: 18.03.2025 bubnmnoreka [JOK
Hccnenosanue cBONUCTB xkEcTkoi BoAsl. Th 23. https://m.edsoo.ru/00ae1886
53 [Ipaxtnueckas pabora Ne 6 mo teme "XKEcTkoCTh BOIBI U 21.03.2025 bubnmoreka [IOK
MeTtoabl e€ ycrpanenus'. Th 23. https://m.edsoo.ru/00aelae8
54 Amomunuit. JI/o 15: O3nakomMieHue ¢ oopasiamu 1.04.2025 bubnuoteka [JOK
METAJUIOB U cIiaBoB. Th 23. https://m.edsoo.ru/00aelc64
AM(pOTepHLIe CBOMCTBA OKCHJA U TUAPOKCUIA 4.04.2025
55 amromunws. JI/o 16 : UccnenoBanne aMmpoTepHbIX bubmmorexa [JOK
. ' ’ a p https://m.edsoo.ru/00aelc64
CBOMCTB ruApokcuaa amomunus. Th 23.
8.04.2025 bubmuorexa [JOK
56 Keneszo
https://m.edso00.ru/00ael1d86
11.04.2025 bubmuorexa [JOK
57 Oxcunbl, ruapokcuasl u conu xenesa (1) u xenesa (111
IbL, THAP g (h (1) https://m.edso00.ru/00ae35e6
[Ipaktuueckas padora Ne 7. Pemenue 15.04.2025
. bubnmoreka [JOK
58 SKCTIEPUMEHTAIBHBIX 3a71a4 10 Teme «BaxHeimme
https://m.edsoo.ru/00ae3de8
METaJUIBI U UX coequHenus». Th 23.
59 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIHM, 18.04.2025 bubnmoreka [JOK

CCJIM OAWH U3 pCarcHTOB J1dH B HU30BITKE HUIIN COACPIKUT

https://m.edso0.ru/00ael1750



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
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

MpUMeECH. BbIuuciaeHrst MacCOBOM JTOJIM BbIXO1A
MPOJYKTA PEAKIIUU
60 O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME 1 22.04.2025
"MeTtauint"
61 Kontposbnas padota Ne 4 o teme «Baxuerme 1 25.04.2025
METaUIBL U UX COEANHEHU
Koppekmus 3nanwmii mo pezynbraram K/p No 4.
. bubnmoreka [JOK
62 O00011IeHNE ¥ CUCTEMATU3ALMS 3HAHUM 110 TEME 1 29.04.2025
" " https://m.eds00.ru/00ad9ch2
Hemeraiuiel ¥ UX COeTUHEHUS.
O0001IEHNE ¥ cUCTEMATH3AIMS 3HAHUH 110 pas3jiell
63 = 8 pasiey 1 6.05.205
"BemectBo. Xumuueckasi peakuus'.
bubmuorexa [JOK
64 Hrorosas nuarsoctruyeckas padora 3a Kypc 9 kiacca. 1 13.05.2025
8 p yp https://m.edsoo.ru/00ae0dOa
Koppekuus 3HaHuii o pe3ynbraTtaM IUarHoCTUYeCKOU
65 a00ThIL. PerlteHne pacueTHBIX 3a1a4 [0 YPaBHEHUSIM 1 16.05.2025 bubmioreka IJOK
p ' p _ a P R https://m.edso0.ru/00adb33c
XUMHUYECKHUX PEAKIIHIA.
BemntecTBa 1 MaTepuainbl B TOBCEIHEBHON KU3HU b K
66 1 P i\ 1 20.05.2025 nommoreka 11O
yeJoBeKa https://m.edso0.ru/00ae3f50
bu6mmorexa [IOK
67 XUMHAYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIbI 1 23.05.2025
p Py B pet https://m.edsoo.ru/00ae4270
68 Poiip XxyuMuu B pelIeHUH SKOJIOTHYECKUX ITPOOIEM 1 bubmmorexa [TOK
p p https://m.edsoo.ru/00ae4270
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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