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INOACHUTEJIBHAA 3AIINCKA

[TporpaMMa o XMMHH Ha ypOBHE OCHOBHOI'O 00IIEr0 00pa30BaHMsI COCTABIEHA HA OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHUs OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO
obmrero oopaszoBanus, npeacrasieHHbx B DI'OC 00O, a Taxxe Ha OCHOBE (eepatbHOI
paboueil mporpaMMbl BOCIIUTaHUA U ¢ YYETOM KOHLEIIMU IPENojaBaHusl yueOHOro rpeMeTa
«Xumusn» B 00pa3oBaTenbHbIX oprann3anusix Poccuiickoit dexepanun.

[Tporpamma o xuMuu Ia€T MpeaCTaBICHUE O LEIAX, OOLIel cTpaTeruy o0ydeHus,
BOCIIUTAHMS U PAa3BUTHUS O0YYAIOIINXCS CPEACTBAMH YU€OHOTO IIpeIMETa, YCTaHABIUBACT
00s13aTesIbHOE TPEIMETHOE COJepKAHUE, IPEyCMaTPUBAET paclpeie]ICHUE ero 1o Kjiaccam 1
CTPYKTYpUPOBAHUE IO pa3fiesiaM U TEMaM IIPOrPaMMBbI 10 XMMHHU, ONIPEAEIIAET KOJINYECTBEHHbBIE
Y KQUeCTBEHHbIE XapaKTEPUCTUKH COJIEPKaHMsI, PEKOMEHIyEMYIO I10CIe10BaTEIbHOCTh
U3YyYEHHS] XUMHH C YIETOM MEXKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO
npoliecca, BO3pacTHBIX OCOOCHHOCTEN 00yJaroIuxcs, ONpeaesiseT BO3SMOXKHOCTH IpeaMeTa JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl Ha
YPOBHE OCHOBHOTI'O O0I1Iero 00pa3oBaHMsl, a TaKKe TpeOOBaHUMN K pe3ysibTaTaM 00y4eHHs] XUMHH
Ha YpPOBHE LIeJIel 3y4eHUsI IPEAMETa U OCHOBHBIX BUIO0B yue€OHO-I103HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHUE XUMHHU CITY’)KUT OCHOBOH U1 (HOPMUPOBAHHS MUPOBO33PEHUS 00YJAIOIIETOCS, €TO
IpeCTaBICHUH O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UIPAIOT (GOPMHUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPALICHUSAX SHEPTHH U 00 SBOJIIOLMH BELIECTB B IPUPOJIE, O MyTAX
peleHus rJ100anbHbIX Mpo0IeM YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIIOTUYECKOMN 0€301acCHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEN Ui caMOpa3BUTHA U (POPMUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJl B (QOPMUPOBAHNE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUarouxcs,
HaBBIKOB UX CAMOCTOSITENIbHON y4eOHO! AeATeNbHOCTH, SKCIIEPUMEHTAIIBHBIX U
HCCJIEIOBATEILCKUX YMEHUMN, HEOOXOAMMBIX KaK B IIOBCETHEBHOM U3HU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMMT CO Crieln(UKON HAyYHOTO MBIIIJICHHS, 3aKJ1a/IbIBAET OCHOBBI II€JIOCTHOT'O
B3IJIsA]1a HAa €IMHCTBO MPUPOBI M YeNIOBEKa, SBJISIETCS OTBETCTBEHHBIM 3TANlOM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa3oBaHHe
o0yJaromuxcs.

JlanHble HanpaBiIeHUs B 00y4EeHUN XUMUU 00€CeunBaloTCs CrieupUuKOi cofepaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS Mearornyecky aaanTupPOBAaHHBIM OTPaKEHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 001I1eT0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHUE
00yJaroIMUMHUCS CHCTEMBI IIEPBOHAYATIBHBIX MTOHATHI XMMHH, OCHOB HEOPTaHUYECKOW XHMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHIH OPraHu4ecKOil XUMHH.

CtpykTypa copepkaHHsl IPOrpaMMbl IO XUMHUH chopMHpOBaHA HA OCHOBE CUCTEMHOIO
nozaxoja K e€ usydeHuro. CozneprkaHne CKIaJbIBa€TCs U3 CUCTEMBI IOHATUN O XMMHUYECKOM
9JIEMEHTE U BEIIECTBE U CHCTEMBbI MOHATUI 0 XUMHUYECKOM peakunu. O6e 3TH CUCTEMBI
CTPYKTYPHO OpTaHU30BaHbI IO MPUHIIHUITY ITOCIEA0BATEILHOIO Pa3BUTHS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEACTaBICHUIN PA3HOTO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YU€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKO CBA3H;

— MpeCTaBIECHUHN 00 MEKTPOIUTUYECKON TUCCOLMALINN BEILIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJIyYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEI0BATENBHO OT OAHOTO YPOBHS K JIpyromy,
BBINOJIHSAS PYHKINU OOBSCHEHHS U TIPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BOZMOKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U MOJYy4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue MporpaMmbl 0 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO NIPEACTABICHUS O
XUMHUYECKON COCTaBIIAIONICH HAyYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON IIPUPOJIBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHHUIO M METO/1aM [T03HaHUs B Hayke. M3yueHue xumun
IPOMCXOIUT C IPUBJICYCHUEM 3HAHUN U3 paHEee U3YUYEHHBIX YUE€OHbIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnn XUMUU NPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOH 1€ATEIbHOCTH Y€JI0BEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MUPOBOM KyJbTyphbl. 3a7aya y4eOHOro IpeMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMbI XUMHUYECKUX 3HAHUM — Ba)KHEHIIMX (AKTOB, IOHATUH, 3aKOHOB U TEOPETHUUECKUX
HOJIOKEHUH, TOCTYIHBIX 0000IEHNIT MUPOBO33PEHYECKOI'0 XapaKTepa, A3blka HayKH, B
PUOOIIEHNHU K HAyYHBIM METOJIaM IIO3HAHUS IIPU U3YYEHUU BEIIECTB U XMMUYECKUX peaklnii, B
(GOopMHPOBAHNYU U Pa3BUTHU MIO3HABATEJIbHBIX YMEHUM U UX IPUMEHEHUH B y4eOHO-
MIO3HABATEJILHON U y4eOHO-HUCCIIEeI0BATENIbCKON AESITEIbHOCTH, OCBOEHUH MPaBUil 0€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[Tpu u3yyeHUH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI Ba)KHOE 3HAUEHUE
nproOpenu Takue e, Kak:

— opMHpOBaHNE HHTEIIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOO0OPa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOATEIILHOMY NPUHATUIO PELIEHUH, CTIOCOOHOH aanTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTh 00YyUEHUs Ha CHCTeMaTHYecKoe MPUOOIIEeHNE 00yJaroLINXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESATENIbHOCTH, HAyYHBIM METO/IaM TIO3HAHMS,
(OopMHPYIOLIMM MOTHUBALIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrnieyeHue ycaoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00Y4AIOIUMUCS OTbITa
pa3sHOOOpa3HOM 1eATeNbHOCTH, TO3HAHUS M CaMOTIO3HAHMSI, KIIFOUEBbIX HABBIKOB (KJIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBanue 061IeH QyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
YHClie YMEHUH OOBSACHSATDH U OLIEHUBATH SIBJICHUS OKPYKAIOLIEr0 MUPA, UCTIONb3Ysl 3HAHUS U
OTIBIT, OJYYEHHBIE IPU U3yYEHUN XUMUH, IPUMEHATh UX MPH pelIeHUH MpobieM B
ITOBCEJHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— ¢opMHpoBaHUE Y 00YJaIOIUXCS TYMAHUCTHUECKUX OTHOILIECHHH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHUX 3HAaHUH 7151 BBIpAOOTKU SKOJIOTMUYECKU 1EIecO00pa3HOro MOBEACHUS B OBITY U
TPYZAOBOM AEATEIBLHOCTHU B LENAX COXPAHEHUS CBOETO 310POBbsI U OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHMSI 00I1I€YesI0BEYECKIX [IEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

O611iee yncIo 4acoB, OTBEIEHHBIX JJI U3YUYEHUSI XMMHH Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus, coctaBiseT 136 yacos: B 8 kacce — 68 "acoB (2 4aca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Ponp XuMuK B )KU3HU YeJIOBEKA. XUMUSA B CUCTEME HayK. Tena u
BeniecTBa. Pu3nyecKue CBOMCTBA BEUIECTB. ArperaTHOe COCTOsIHUE BewecTB. [lonsaTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3J1EMEHTBI. CUMBOJIBI XUMUYECKUX 2JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOcHUTeNbHAs aToMHasi Macca. OTHOCUTENbHASI MOJIEKYJISIpHAS
Macca. MaccoBast 10J11 XMMHUYECKOIO 2JIEMEHTa B COCJUHCHHH.

KommnuectBo BemecrBa. Moisb. Moisipaas Macca. B3auMOCBsI3b KOJTMYECTBA, MACCHI K
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

duznyeckue U XUMUYECKHE ABJICHUS. XUMHUECKas peakus 1 e€ MpU3HaKku. 3aKOH
COXpaHEeHMsI MacChl BeLECTB. XUMHUYECKHe ypaBHeHMs. Kiaccupukanus XuMHUECKUX peakuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MTOCYA0H, MpaBUiIaMH padoThl B 1abOpaTopuu U npuéMaMu
oOparieHus ¢ 1abopaTopHBIM 000PYAOBaHHEM, U3yUEHHUE U ONTUCAHUE (PU3NUYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIIKe, KUIICHHE Y KOHACHCAIMs BOAbI) U XUMUYECKUX (TOpPEHUE CBEUH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SIBJICHUM, HAOI01eHNe
Y OIMCAaHUe MPU3HAKOB NMPOTEKAaHHUsI XUMUUYECKHX peakluil (pa3yioskeHue caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOpUI0oM Oapus, pasnoxenue ruapokcuna meau (1) mpu
HarpeBaHHUHU, B3aUMOJICHCTBHE XxKele3a ¢ pacTBopoM coiu meau (1), uzydenue cnoco6oB
paszeneHns cMeceil: ¢ MOMOIIbI0 MarHuTa, (PUILTPOBAHKE, BHIIAPUBAHNE, TUCTUILIALINSA,
xpomarorpadus, IpoBeIeHHe OYUCTKH TOBAPEHHOI coJin, HA0JII0/ICHUE U OIIMCaHUe
Pe3yNIbTaToOB MPOBEACHUSI ONBITA, MITIOCTPUPYIOIIEr0 3aKOH COXPaHEHUs MacChl, CO3/1aHNE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bozayx — cmeck ra3os. Cocras Bo3ayxa. Kucinopons — 237€MEHT 1 IPOCTOE BELIECTBO.
Haxoxnaenue kucinoposa B mpupojie, Gu3nyecKue 1 XUMUYECKHE CBONCTBA (peaKuu TOPEHHUS).
Oxcunpl. [Ipumenenne kuciopoaa. CrocoObl MoydeHns KUCIOPoAa B J1ab0OpaTopuu 1
npoMblnuieHHOCTH. KpyroBopoT kucnopoza B npupoge. O30H — ajuioTponHasi MOAU(pUKALUs
KHCIIOpO/Ia.

TemoBoit 3 pexT XuMuIeckon peakiui, TEPMOXUMHUECKHE YPAaBHEHHUS, IK30- U
OHIOTEPMUYECKUE PEAKIIMU. TOMIMBO: YTOJIb U METaH. 3arpsi3HEHUE BO3lyXa, YCUICHNE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniectBo. Haxoxxienne Bonopoaa B Ipupoae,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMCTBa BoAbl. Bona kak pactBoputens. PactBopsl. HackimeHHbIE 1
HEHACBILIEHHbIE pacTBOPBI. PacTBOpUMOCTH BeliecTB B Boae. MaccoBast 1071 BElECTBA B
pactBope. XMMUYECKUE CBOMCTBA BOJIbI. OcHOBaHUsA. PoJib pacTBOPOB B MPUPOJIE U B )KU3HHU
yenoBeka. KpyroBopot Bozibl B mpupoje. 3arpsi3HeHNEe IPUPOIHBIX BoA. OXpaHa U 0YHCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranndeckux coennnennii. Oxcunpl. Knaccugukaims okcuaos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIC) U HecosleoOpasyromue. HomeHnkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanwms. Knaccudukanus oCHOBaHUMN: MIENOYN U HEPACTBOPUMBIC OCHOBAHHS.
Homenkiatypa ocHoBaHui. @U3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lomyuenue
OCHOBaHUM.

Kucnotsl. Kiaccudpukanus kucnor. Homenknarypa kucinor. @uzndeckue 1 XUMHUUECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @u3ndeckue 1 XuMU4YecKkre cBorcTBa cosied. [lonydyenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPIraHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNICHUE COJepKaHMsI KUCIOPOa B BO3AyXe, IOJTy4yeHue, coOupaHue,
pacro3HaBaHKE U U3YYCHUE CBOMCTB KUCIOPOAa, HAOIIOICHNE B3aUMO/ICHCTBUS BEUIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHHus ropeHus (1moxapa), 03HaKOMJICHHE C
o0pa3iamMu OKCUIOB M ONMCAHUE UX CBOMCTB, OJyYCHHE, COOMpPAaHKE, PACIIO3HABAHUE U
U3y4YeHHE CBOWCTB BOIOpo/a (TopeHue), B3auMo ieiicTBre Bogopoa ¢ okcuaom meau (11)
(BO3MOYKHO HCITOJIb30BAHNE BUICOMATEPHAIIOB), HAOII0IEHUE 00PA3I[OB BEIIECTB KOJIHMYECTBOM
1 Mouib, uccienqoBaHre 0COOEHHOCTEH PaCTBOPEHHS BEIIECTB C PA3IMUYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCCOBOM J0JIEH pPACTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KalbleM) (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEPHAIIOB), UCCIIEIOBAHNE 00PA3I[0B HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
HaOII0/IeHUE N3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOPaX KHUCIOT U IIEeNoYel, U3ydeHue
B3auMoieiicTBus okcuaa meau (11) ¢ pactBopom cepHO# KUCTOTHI, KUCIOT C METAJIJIaMH,
peakLuil HeMTpanu3aluu, MoIy4YeHue HepaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO
MeTaJlJla JPYTUM U3 PACTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3374 10 TeMe «BaxkHeimme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3akon u Ilepuoanyeckasi cucremMa xXumMudeckux 3jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBble MOMBITKY KIacCUPHUKAITUN XUMUYECKUX dyieMeHTOoB. [loHsATHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (III€TTOYHBIE U IIETOYHO3EMETbHBIE METAJUIbI, TAJIOT€HBI, UHEPTHBIC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUBI U THIPOKCUIBL.

IIepnonnueckuii 3akoH. Ilepruonnueckas cucrema XUMHUYECKUX 21eMeHTOB /1. 1.
MenneneeBa. Kopotkomnepuoanas u niuuHHONepuoanas Gopmsl [leproanueckoil cucteMsl
xumudeckux 3ieMeHToB . . Mengeneesa. [lepuobl u rpymmbl. PU3NYECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHne
AIIEKTPOHHBIX 000J0YEK aTOMOB TMepBhIX 20 XUMHUECKUX dN1eMeHTOoB [leproandeckoii CUCTEMbI
. . MenneneeBa. XapaKTEpUCTHKAa XUMHUYECKOTO JIEMEHTA MO €r0 MOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJINyCa aTOMOB XUMHUYECKHX dJIEMEHTOB, METAIUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenwue [lepuognueckoro 3akona u [leproaudeckoil CHCTEMbI XUMUYECKUX IJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (ToJisIipHast ¥ HETIOJISIPHAST) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucnenus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

u3ydeHrue o0pa3IioB BEIIECTB METAIJIOB U HEMETAILIOB, B3aUMOJICHCTBUE THIPOKCHIA
LMHKA C paCTBOPaMH KHCJIOT U LIEI0YEH, IPOBEICHUE ONBITOB, HJUTFOCTPUPYIOIIUX IPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBLHBIX PEAKIHM (TOpeHre, peakliuy pa3oKeHHs], COSTUHEHN).



Mesicnpeomemmuwie ceasu

Peanuzaius MeXIpeIMETHBIX CBSA3EH MPU U3yYEHUH XUMUH B 8 KJIacce OCYIIECTBIISAETCS
4yepes3 UCI0JIb30BAHNE KaK 00X €CTECTBEHHO--HAyYHBIX IIOHATUMN, TaK U IOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO011me ecTecTBEHHO--HAyYHbIE TIOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJINU3, CUHTE3, KJIacCU(PHUKAIUs, IEPUOIMIHOCTh, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®duzuka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaInOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUHN 3apsl, BELIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSTHUE BEILIECTBA, a3, (U3NuecKue BeIUUHUHbI, SANHHUIIBI U3MEPEHHUsI, KOCMOC, TUIaHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atmochepa, ruapocdepa, MUHEPaAIIBI, TOPHBIE TTOPOIBI, TIOJIC3HEIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XUMU4eCKuX a1aeMeHToB /1. 1.
MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHs, KB U UX COETUHEHUM B COOTBETCTBUU C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpOSHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. TUIIBI KPUCTAIIINYECKUX PEIIETOK,
3aBHCHUMOCTH CBOWCTB BEILIECTBA OT THUIA KPUCTAILUIMUECKON PEIIETKU U BUIa XUMHUYECKOM
CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. XMMHUUECKUE CBOHCTBA
BEIIECTB, OTHOCAIINXCS K Pa3IMUHbIM KJIacCaM HEOPTaHWYECKUX COEMHEHUN, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakliii 0 pa3auyHbIM NIPU3HAKaM (110 YUCIIy U COCTaBY
Y4YacCTBYIOUIMX B PEaKIMH BELIECTB, 110 TeIUIOBOMY 3()(eKTy, 0 N3MEHEHHIO CTeTeHeH
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 0 YYaCTHIO KaTajau3aTopa). DK30- U
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPaBHEHUSI.

[TonsiTue o ckopocTr XUMHUYECKOM peakuuu. [lonarue 06 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHsATHe 0 TOMOTreHHBIX U reTeporeHHbIX peakuusax. [lonsaTue o
karanuse. [lonsaTue o XuMuyeckoMm paBHoBecuu. DaKkTOPbI, BIUAIOIINE HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, FIEKTPOHHBINH OalaHC OKUCITUTENIBHO-
BOCCTAaHOBUTENBHON peakiu. CocTaBlIeHUE YPaBHEHUN OKUCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopus 31EeKTPOTUTUYECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTnoHbI,
AHUOHBI. MexaHU3M JAUCCOLMAIMY BEUIECTB C Pa3IMYHbIMU BUIaMU XUMUYECKOM CBSI3U.
Crenenp qucconnanuu. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakuuu nonHoro oOMeHa. Y caoBHsl MPOTEKaHUs peakluii HOHHOTO 0OMEHa, MOJIHbIE U
COKpaIlEHHBIE HOHHBIE YpaBHEHMsI peakunii. CBOICTBa KMCIIOT, OCHOBAHUI U COJIEH B CBETE
MpeJICTaBICHUI 00 IEKTPOIUTHYECKON qucconnanuu. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJENIIMU KPUCTAININYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpaduTa U ajMasa), CI0KHBIX BEUIECTB (XJIOpHIa HATPHs),
MCCJIEJOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIIMK OT BO3EHCTBUS PAa3INYHBIX
bakToOpoB, HCCIeA0BaHUE IIEKTPOIPOBOIHOCTHA PACTBOPOB BELIECTB, MPOLIECCa AUCCOIHAIINH
KHCJIOT, 111eJI04Yel U cosiel (BO3MOKHO MCIIOJIb30BAHUE BUJIEO MAaTEPUAJIOB), IPOBEACHHE
OTIBITOB, WJUTFOCTPUPYIONTUX MPU3HAKU MMPOTEKAHUS PEaKInii HOHHOTO 0OMeHa (0O0pa3oBaHHe



ocajika, BbIIEJICHUE ra3a, 00pa30BaHKE BOJIbI), OIBITOB, WITIOCTPUPYIOIIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMNA (TOpEeHHE, peaKLIuU pa3iokKeHus, COeIMHEHNS),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIN Ha OHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OO0w1ast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEePHbIE
creneHu okucienusi. CtpoeHue u (pu3nIeckre CBOWCTBA MPOCTHIX BELIECTB — raJIOreHOB.
XuMHUECKUe CBOICTBA Ha IPUMEpPE XJIopa (B3aMMOAEHCTBHIE ¢ METallIaMH, HEMETallJIaMH,
niesouamu). Xaopoogopoa. CossiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, IIOJIyUEHHE,
npuMeHeHue. JleiicTBue Xa0pa u XJI0poBOIOPO/Ia Ha OPraHU3M uernoBeKka. BaxkHelme xsiopuabt
U MX HaXO0XJICHUE B IIPUPO/IE.

O6mas xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTeTIeHU oKucieHus. CTpoeHue u GU3NIecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOITHBIE MOJU(PHUKALIMY KUCIOPOia U cepbl. XUMHUECKUE CBOICTBA
cepsl. CepoBOIOpOI, CTpOCHHE, PU3NIECKUE U XUMUYECKHE CBOMCTBA. OKCHUIIBI CEpPBI KaK
IPEJCTaBUTENIN KUCIOTHBIX OKCU0B. CepHas KUCIIOTa, GU3NYECKUEe U XMMUYECKHE CBOMCTBA
(oOme Kak MpencTaBUTeNs Kilacca KUCIOT U cnenrduyeckre). XMMUYECKUE PeaKiui,
JeKallye B OCHOBE MPOMBIIIIIEHHOT0 ClIoco0a MoTy4eHust cepHoi KucioTel. [Ipumenenue
cepHoll kucnoTel. Conu cepHOM KHUCIO0ThI, KAUECTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxnenue
cephl U €€ COeJMHEHUH B IpUpo/ie. XUMUYECKOE 3arps3HEHNE OKpYXKAoIel cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0
HPEeOTBPALICHHUS.

O61as xapakTepucTka 31eMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IpUpoje, GU3UUECKUE U
XuMHueckue cBoiictBa. KpyroBopot a3ora B npupojie. AMMHAK, ero pu3n4eckue 1 XMMUYECKHe
CBOWCTBA, MOJTy4yeHHEe U npuMeHenue. Conu aMMOHUS, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THast KHCJIOTa, €€ MoJTydeHHe,
du3nyeckre U XMMUYECKHe CBOMCTBA (00IIMe Kak MPECTaBUTENA Klacca KUCIOT U
cnenuduyeckne). Micrnoap30BaHNE HUTPATOB M COJIEH aMMOHUS B KQUeCTBE MUHEPATbHBIX
ynoOpeHnit. XuMHU4ecKoe 3arps3HeHre OKpYXKarollel cpesibl COeTUHEHUAMH a30Ta (KUCIOTHBIE
JIOKIIH, 3arpsi3HEHUE BO3/1yXa, IOUBbI U BOJOEMOB). Docdop, auioTponHbIe MO (DUKAIIH
dochopa, pusnueckue u xumuueckue cporctBa. Oxeua pocdopa (V) u pochopHnas kucnora,
¢duznyeckue 1 XuMHUYECKHE CBOMCTBA, noiaydyeHue. Mcnonb3oBanue pochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapaktepuctuka 31eMeHToB IV A-rpymmbl. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTIIEpo/1, aJUIOTPOIHbIE MOIU(BHUKAIIMH, PACIPOCTPAHEHHUE B
npupoje, GpuznyecKkue 1 XuMudeckue cBoictBa. Ancop6uus. KpyroBopot yriepoaa B mpupoe.
Oxcuipl yriaepoja, ux (pusnueckue U XMMUYEeCKHUe CBOMCTBA, AEUCTBUE HA )KUBbIE OPraHU3MBI,
NOJTyYeHHE ¥ TPUMEHEHHE. DKOJIOrHIeCKUe MPOOIeMbl, CBSI3aHHbIE ¢ OKCcHIoM yriiepoaa (1V),
TUIIO0TEe3a IN100aIbHOTO MOTEMJICHNs KIMMaTa, TAPHUKOBBIA Y3 QeKT. YTosbHas KUCI0Ta U €€
CoJH, UX (PM3NYECKHE U XUMHUECKUE CBOICTBA, IMOydeHUe U puMeHeHne. KauecTBeHHas
peakuus Ha kapOoHaT-noHbI. Vcnonbp3oBaHue KapOOHATOB B ObITY, MEIULIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayaNbHBIEC TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSAMHEHUX yriiepoja
(MeTaH, 3TaH, 3TUJIEH, aLleTHIIEH, 9TaHOJI, TJIMLEPHH, YKCyCHas KucioTa). [IpupoaHsle
UCTOYHHUKHU YTJIEBOIOPOIOB (yroib, MIPUPOIHBIN Ta3, HE(PTh), MPOAYKTHI UX MEPEepabOTKH
(6eH3uH), UX POJIb B OBITY M IPOMBIIINICHHOCTH. [ToHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OeJKax, yriaeBoJax — U UX POJIM B )KU3HHU YeIoBeKa. MaTepualibHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHU.

KpemHuuii, ero ¢pusndeckrne 1 XUMHUYECKHE CBOMCTBA, MOJIyYeHUE U IPUMEHEHUE.
Coenunenus kpemHus B ipupoje. Odmue npeactarierus oo okcuae kpemuus (1V) u



KpeMHHUEBOM kucioTe. CUIIMKATHI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTEIIbHbIE MaTepHalIbl: KEpaMHUKa, CTEKJI0, IIEMEHT, OeTOH, jkene300eToH. [Ipobnembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM JKHU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3oB HEOPraHMUECKUX BEIIECTB, CBOMCTB CONSTHOW KUCIIOTHI, TPOBEICHUE
KaueCTBEHHBIX peaklUid Ha XJIOPUA-UOHBI U HAOIIOCHHE MPU3HAKOB UX MMPOTEKAHUS, OTBITHI,
oTpakaromme GU3NIECKre 1 XUMHUUECKHE CBOICTBA TaJIOTEHOB M UX COCTUHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEpUasoB), O3HAKOMIIEHUE ¢ 00pa3liaMu XJIOPUJIO0B (TaJlOreHUI0B),
O3HAKOMJICHHE C 00pa3amMu cepbl U €€ COSTMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMaTEpHAaIIOB), HAOJI0IeHUE Tpoliecca OOYTrIMBaHUs caxapa MoJl AelcTBUEM
KOHUEHTPUPOBAHHOMN CEpPHOM KHMCIIOTHI, U3yYEHHE XMMUUECKUX CBOMCTB pa30aBiIeHHOMN CEpHOM
KHCJIOTHI, IPOBE/IEHNE KaUeCTBEHHOM peakluy Ha Cylib(aT-uoH U HaOJII0eHHEe MTpU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE ¢ (PU3NIECKUMHU CBOMCTBAMH a30Ta, pochopa 1 X COCTUHEHU I
(BO3MOYKHO MCITOJIb30BaHKE BUEOMATEPHUAIIOB), 0Opa3iaMu a30THBIX U (HOCPOPHBIX YAOOPEHUIH,
noJy4eHue, coOnpanue, pacro3HaBaHUe U U3yYeHHE CBOMCTB aMMHUaKa, IPOBEACHNE
KaueCTBEHHBIX peaklUii Ha HOH aMMOHHUA U (ocaT-uoH U U3yUeHHE TPU3HAKOB UX
[IPOTEKaHUs1, B3aUMOIEHCTBUE KOHLEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
MCIIOJIb30BaHUE BUACOMATEPUAIIOB), H3yUEeHUE MOJIENEeH KPUCTAINIMYECKUX PEeIIETOK aamasa,
rpadwuTa, QpyuiepeHa, 03HaKOMIIEHHE C TIPOIIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U yCTPOUCTBOM MPOTHBOra3a, MoJyueHue, coOupaHue, pacrio3HaBaHHe
Y U3y4EHUE CBOWCTB YIJIEKUCIIOrO ra3a, IpoBe/IeHNE KaYeCTBEHHbIX peakluil Ha KapOoHaT U
CUJIMKAT-WOHBI U U3yYEHUE TPU3HAKOB UX MIPOTEKAHUs, 03HAKOMJICHUE C IPOIYKIUEH
CUJIMKATHOM ITPOMBILUIEHHOCTH, PEIICHNE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajliibl M X COCIUHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJLJIOB HA OCHOBAHUU UX
nonoxkeHus B [lepuoanueckon cucreme xuMuueckux amnemeHToB /. . MenneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTauioB. Metamnueckas CBA3b U METAJUINYECKash KPUCTAJUIMYECKAs
pemérka. DIeKTPOXUMUUECKUH psijl HanpsHKeHUH MeTaiioB. Pu3nyeckne 1 XUMHYEeCKUe
cBoiicTBa MeTaiioB. OOme criocoObl moiydeHus: MetamioB. [IoHATHE 0 KOPPO3UU METAIIIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTaiIBL: TONOKEeHUE B [leproinueckoi cucteMe XMMAYECKUX JIEMEHTOB /I,
H. MenpeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJAeHUE B IIpupoe. Gusndyeckrue u XMuMUYECKUe
cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[[{erouHO3€eMENBbHBIE METAJUIBI MArHUM M KaJbLW: 1To0kKeHne B [lepnoanueckoit
cucreMe XuMudeckux aieMeHToB [1. 1. Menneneesa, CTpO€HHE UX aTOMOB, HAXO0KICHUE B
npupozae. Duznueckre U XUMUYECKHE CBOMCTBA MarHus U Kajablus. BaxkHeimme coeIMHEeHNs
KaJblMA (OKCUI, THIPOKCHU, CON). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuit: nonoxxenue B [lepuonnyeckoil cucteme XxumMudeckux snementoBn /1. U.
MeneneeBa, CTpO€HUE aTOMa, HaXOXACHUE B Ipupoze. Pusndyeckrue U XMMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Keneszo: nonoxenue B [lepruoauueckoii cucTeMe XuMU4ECKHUX A1eMeHToB [[. 1.
MeHnneneeBa, CTpOCHUE aTOMa, HAXOXKJIECHHUE B TpUpojie. PU3nyecKue 1 XMMUYECKUE CBOMCTBA
sene3a. Oxkeunpl, rusipokcuisl U conu xxenesa (1) u xenesa (l11), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C 00pa3liaMyi METAJJIOB U CILJIaBOB, UX (PU3NYECKUMHU CBOWCTBaMH,
U3YYEHHUE PE3YyIbTAaTOB KOPPO3UU METAIIIIOB (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOICUCTBHS OKCHA KAJIBIUS U HATPHS C BOJON (BO3MOKHO HUCIIOJIB30BAHHE



BUJIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BO/JIbI, MPOIIECCa TOPEHUS JKelle3a B
KHCII0po/ie (BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPHUATIOB), IPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMI HA MOHBI: MATHUS, KAJIbLIU, AIFOMUHUS, IIMHKA, xkene3a (1) u xenesza
(1), meau (1), HabarOAEHKE M OMKMCAHKE MTPOIICCCOB OKPAIIMBAHKS [IJIAMEHH HOHAMK HATPHS,
KaJusl ¥ KaIblus (BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHAIIOB), UCCIIEI0OBAaHUE aM(OTEPHBIX
CBOMCTB I'MAPOKCH/IA aJTFOMUHUS U THIPOKCUA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 33124 110
TeMme «BaxHeWIne METallyIbl U UX COCIMHEHUS.

XuMus 4 OKpYsKaoas cpeaa

BemectBa 1 maTepuainsl B IOBCEIHEBHOW )KU3HU YEI0BEKa. be30omacHoe UCIOIb30BaHUE
BEIIECTB U XMMHUUYECKHX peakluii B ObITy. [lepBas moMOIIb MPH XUMUYECKHX 05KOTax U
OTpPaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYsKarollel cpeibl (mpeesibHas JoMyCcTUMas KOHLIEHTPaIHs
Beulects, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIC MATEPUAIBI).

Mescnpeomemmnuie ceazu

Peanuzanust MeXpeIMETHBIX CBS3EH MPU U3yYEHUU XUMUHU B 9 KJlacce OCYIIECTBISETCS
Yyepes UCIMOJIb30BaHKE KaK OOIINX €CTeCTBEHHO-HAYYHBIX OHATUMN, TaK U MOHATHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (DaKT, rUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIACCU(PHUKAIUS, IICPUOTNIHOCTh, HAOIIOACHHE, YKCIICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, H30TOIIbI,
PaANOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKHUH 3apsi]l, IPOBOIHUKH, ITOIYIIPOBOIHUKH,
JUAJICKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOsTHUE BEIIECTBA, T'a3,
pacTBOp, paCTBOPUMOCTD, KPUCTAILIIMYECKAsl PEIIETKA, CIUIaBbl, PU3UNUECKUE BEITUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa, sKocucTeMa, MUHEpaIbHbIE YI00pEHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TTOPOIBL, TTOJIE3HbIE
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMBbI OCHOBHOT'O 00IIEro 00pa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHUS XMMHUH B €IUHCTBE Y4eOHOM U BOCIUTATENILHOM JESTEIbHOCTH B
COOTBETCTBUH C TPAAUIIMOHHBIMHA POCCHICKUMHU COLMOKYJIBTYPHBIMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMU B OOIIECTBE NMPAaBUIAMHU U HOPMaMH MOBEJICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTh O0YUYaOIIUXCsl PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHUBHBIX IEGHHOCTHBIX OPUEHTALMI U PACIIMPEHHE OTIBITA ACATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/INI0, TOHUMAHUS 3HAYCHUSI XUMUYECKOW HAyKH B )KM3HH COBPEMEHHOTO 00IIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMaLIEH O MEePEeIOBBIX JOCTIKEHUAX U OTKPBITUSIX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUSI O COLMATBHBIX HOPMAaX U MPaBUiIaX MEKINYHOCTHBIX OTHOLLICHUN B
KOJIJICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOM,
yueOHO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HO COBMECTHOM AESITETbHOCTH IIPU BBITIOJHEHUH YU€OHBIX, I03HABATEIbHBIX 3a/a4,
BBINOJIHEHUM XUMUYECKHX SKCIIEPUMEHTOB, CO3/IaHMH Y4EOHBIX POEKTOB, CTPEMIICHHUS K
B3aWMOIIOHIMAaHUIO ¥ B3aMMOTIOMOIITH B MTPOIECCE ITOM YIeOHOH e TeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MMOBE/IEHNE U TIOCTYIKM CBOUX TOBApUILEH C MO3UIIMK HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE TIPEACTABICHHUS O BEIIECTBE M XUMHYECKON peaKkIui,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOLINE OCHOBY JJIS
MOHWMAaHHS CYITHOCTH HAYYHOH KapTUHBI MHpPA, IPEICTABICHHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPO/IbI, B3AUMOCBS3X YEJIOBEKA C MIPUPOIHON CpeaoH, O poiu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTUBBI, HAIPaBJIEHHBIE HA MOJyYeHHE HOBBIX 3HAHUH M0 XMMMUH,
HEOOXOUMBIE /ISl 0OBSICHEHHS HAOTI0aeMBIX TPOIIECCOB U SIBIICHUH, TTO3HABATEIIEHOM,
UH(POPMALIMOHHOM U YNTATEIbCKON KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIbHOM PabOThI
C Y4eOHBIMHU TEKCTAaMH, CIIPAaBOYHON JTUTEPATYPOH, TOCTYITHBIMH TEXHUYECKHUMHU CPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K 00YUCHUIO U TTO3HAHUIO, JTF0O03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHON U UCCIIE0BATENLCKOM EATETbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH W YPOBHS 00yUeHHsI B JaTbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHE [IEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 37I0POBBI 00pa3 )KU3HU, OCO3HAHHUE MOCIECICTBUI U HETIPUATHE BPEIHBIX
MPUBBIYEK (YITOTPEOICHUS aTKOT0JIsl, HAPKOTHUKOB, KYPEHHS ), HEOOXOIMMOCTH COOJTIOICHUS
npaBui 6€30MaCHOCTH MPH 0OpAIICHUH ¢ XUMHUUECKUMH BEUIECTBAMH B OBITY U peaIbHOM
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3Y4YEHHIO Tpodeccuil ¥ Tpya pa3IuvyHoOro poja, yBakeHHe K
TPYAY U pe3yibTaTaM TPYAOBOH NEesTEIHbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS
MPEeIMETHBIX 3HAaHUH 110 XUMUHU, OCO3HAHHBINA BHIOOP WHINBUAYAIbHON TPAEKTOPUH



MPOJIOIHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM, yCrenHoM MpodeccnoHalbHOM e TENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHLCS B IPOGECCHOHATILHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH TEJIeCO00pa3HOe OTHOIICHHE K MIPUPO/Ie KaK HCTOYHHUKY )KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMUS, TOHUMaHKE IEHHOCTH 370POBOr0 U 6€3011acCHOr0 00pasa KU3HHU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBbIO,
OCO3HaHHE EHHOCTHU COOJIIO/ICHUS TPABHII O€30MaCHOT0 MOBEACHUS MPU PadOTe C BEIIECTBAMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble IPU U3YUCHUU XUMHUH, JUIS PeIICHUs
3a/71a4, CBA3AHHBIX C OKPYKAIOLIEH NPUPOJIHON CPENOM, I MOBBIIIEHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HaHUS II100aIbHOT0 XapaKTepa SKOJIOTMUYEeCKUX IpoOieM U IMyTeil UX pereHus
MOCPEACTBOM METOJIOB XUMUU, IKOJOTHYECKOT0 MBILLICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B coctaBe MeTanpeIMEeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYMMBbIE 17151 (HOPMUPOBAHUS
MHPOBO33pEHUS O0IICHAYUHBIC MOHATUS (3aKOH, TEOPHs, TPUHITUII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, SKCTIEPUMEHT U APYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMUPOBATH MIPEACTABICHHUE O
[EJIOCTHOW HAyYHOU KapTUHE MHpPA, U YHUBEpCalIbHbIe yueOHbIe 1eCTBUS (TT03HABATENIbHEIE,
KOMMYHHKATHBHBIC, PETYJISITUBHBIC), KOTOPBIE 00SCIICUNBAIOT (DOPMHPOBAHIE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHS UCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIUICHUS IPU OCBOCHUH 3HAHUI:
PacKpbIBaTh CMBICII XUMHUYECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C APYTHUMH MOHSITHIMHU ), UCTIOJIB30BaTh MOHATHS 17151 OOBSICHEHUS
OTJIEbHBIX (PAKTOB U SBIECHUI, BHIOMPATH OCHOBAHUS M KPUTEPHUU TS KilacCU(DUKAIIH
XMMHYECKHUX BEIIECTB U XUMHYECKUX PEAKIUM, YCTAaHABINBATh PUYUHHO-CIICICTBEHHBIE CBSI3U
MEXy 00ObeKTaMH U3y4eHUs, CTPOUTH JIOTHUECKHUE pacCyXIeHUs (MHAYKTUBHBIC, eTyKTUBHEIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHSTH B Mpollecce MO3HAHUS MOHATHUS (MPEAMETHbBIE U METanpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIN, UCTIONB3YEMbIE B XUMHH, PEOOPa30BBIBATH IIIUPOKO
MPUMEHSIEMbIE B XUMUHU MO/JIETbHBIE TIPEJICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ 2JIEMEHTA),
XUMHYECKast popMyIia U ypaBHEHNE XUMUYIECKON PEeaKIIuU — MIPH PEIICHUH y4eOHO-
M03HABATEJIbHBIX 3a/1a4, C YYETOM ITUX MOJAENIBHBIX NPEICTABIECHUN BBISBIATH U
XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKH U3y4aeMbIX 00BEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIIHiA, BBISBIISTH 00IIHME 3aKOHOMEPHOCTH, TPUUUHHO-CJIC/ICTBEHHBIEC CBS3H U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/bCKue 1eMCTBUA:

YMEHHE UCITOJIb30BaTh MOCTABICHHBIE BOPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
Tak)Ke B Ka4eCTBE OCHOBBI JIsi (HOPMUPOBAHUSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

MPHOOPETEHUE OMBITA O MJIAHUPOBAHUIO, OPTAaHU3AINY U TIPOBEACHUIO YICHUUECKUX
9KCIIEPUMEHTOB, yMEHUE HAOII01aTh 32 X00M IPOIecca, CAMOCTOSTENIbHO MPOTHO3UPOBATH €0
pe3ynbTaT, GopMyIHupoBaThH 000OIIECHNS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO OIbITA,
WCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJIOB
1 (HOpM IIPEJICTABICHHUS, TIOTyYaAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa



XUMHYECKOTO COJIepKaHuUs, CIIPaBOYHbIE TOcoous, pecypchl IHTepHETa), KPpUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE MPUMEHATH Pa3IMuHbIe METO/IbI U 3aIIPOCHI MPH IMOMCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JIJIs BHIIIOJIHEHUS Y4eOHBIX U IIO3HABATENIbHBIX 3a/1a4
OTIpeNIeIEHHOTO TUIA, TPUOOPETEHHE OTBITAa B 00JIACTH UCIIOIB30BAHUS HH(POPMAITMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOI'M, OBJIa/IEHUE KYJIbTYpOH aKTUBHOI'O UCIIOJIb30BAaHUS Pa3IMUHBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMAIBHYIO (POPMY IPEACTABICHUS
MHGOPMALIUU U WTIOCTPUPOBATh PEIIaeMble 3a/1a4l HECIIOKHBIMU CXEMaMH, AUarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE UCII0JIb30BaTh U aHAJIU3UPOBATh B Ipoliecce y4eOHOM U UCCIIe0BATEIbCKOM
JEeSITeIbHOCTH HH(POPMALIHIO O BIUSHUNA MPOMBIIIJICHHOCTH, CEJIBCKOT0 X035HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPY’KaroLIed IPUPOJHOM CpeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0JI€ 1Mayiora v (WIn) JUCKYCCHH) IO CYIIECTBY
o0cyxmaeMoi TeMbl, (GOPMYITHUPOBATH CBOH MPEIOKEHUSI OTHOCUTEIFHO BBIITOJTHEHHS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YIbTAaThl TO3HABATEIBHOMN NESTEILHOCTH B YCTHBIX
U MMMCbMEHHBIX TEKCTAX; JIeJIaTh MPE3EHTALNIO PE3YJIbTaTOB BHINOJIHEHUS XUMUUYECKOTO
IKCIIEPUMEHTA (JTA0OPATOPHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO UCCIICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

yYMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIHLHON U
UCCIIE/I0BATEIbCKON AEATEIbHOCTH IPU PELICHUU BO3HUKAOLINX Mpo0iIeM Ha OCHOBE yuéra
OOLIMX MHTEPECOB U COTJIACOBAHUS MMO3ULIUH (00CYX1eHUs1, 0OMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbI», KOOPAWHALMS COBMECTHBIX JIEHCTBUH, ONpeieNIeHe KPUTEPHEB M0 OIICHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITEIILHO OMPEIEIISATH e eI TETbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIILHOCTh, BBIOMPATh
HauOoszee 3¢ hekTUBHBIE CLIOCOOBI peleHts yueOHbIX U I03HAaBaTEIbHBIX 3ajad,
CaMOCTOSITENIFHO COCTAaBIIATh WM KOPPEKTUPOBATH MPEIOKEHHBIH alIrOPUTM JAEHCTBHH MTpH
BBITTOJIHEHUH 33JJaHUN C YIETOM TOJTYYESHHUST HOBBIX 3HAHHH 00 M3y4aeMbIX 00BEKTaX —
BEIIIECTBAX U peaKkIusX, OLEHUBATh COOTBETCTBUE MOJyYEHHOT'O pe3yJibTaTa 3asBJICHHOM LenH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOCHHIO 0053aTEIbHOIO COIEPIKaHuUs,
YCTAHOBJICHHOT'O IaHHOH (esiepaibHOl paboydeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOyJaroluMucs HaydHble 3HaHUS, YMEHUS U CIIOCcOObI IeHCTBUH, criennduyeckue ams
npeaMeTHON 001acTH «XUMHUS», BUJBI IEATEIBHOCTH IO OTYYEHUIO HOBOTO 3HAHUS, €TO
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K koHiy o0yueHus B 8 kJjiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® PACKpBIBATh CMBICII OCHOBHBIX XMMUYECKHX MOHITUNA: aTOM, MOJIEKYJa, XUMHUYECKHI

AJIEMEHT, POCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPO/HAs1), BAJICHTHOCTh, OTHOCUTEJbHAS aTOMHAsI U MOJIEKYJISIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIpHAS Macca, MacCOBast 1011 XMMUYECKOTO
3JIEMEHTA B COEAMHEHUH, MOJISIPHBIH 00BEM, OKCHJ], KUCII0Ta, OCHOBaHHE, COJlb,
3IIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHHSI, XUMUYECKasl PeakLus, KIacCH(PpHUKaIH
pEaKIMA: peakliuu COeAUHEHMsI, PEaKLIUU Pa3IOKEHUs, PeaKLUH 3aMEIIECHUs, peaKIuH
o0OMeHa, 3K30- U 3HJOTEPMUYECKUE pPeaKIuy, TEIIoBOH 3¢ ekt peakuuu, sapo aroma,
9JIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTallb, painyc aTOMa, XUMHUYECKasi CBS3b,



NOJIIpHAs M HETIOJIApHAsi KOBAJIEHTHAs CBs3b, NOHHAS CBSI3b, MOH, KATUOH, aHNOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHLIEHTPALIKs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSTH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTIOJIb30BAaTh XUMHYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (POPMYII BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTETICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAIIC)KHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COSAMHEHUH 1Mo (popMynam, BUJ XUMHUUECKON CBSA3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MeHeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX
nosioxeHnus B [lepuoanueckoii cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOIaJipo;
OIMKCHIBATh M XapaKTepru3oBaTh TabmuuHyto hopmy [lepuoanyeckoil cucteMsl
XUMHYECKHX 3JIEMEHTOB: pa3uyaTh MOHITH «TJIaBHAs moArpynna (A-rpynmna)» u
«mobounas moarpynmna (b-rpynmna)y», mMaieie U 00JIbIIME TEPUOJIBI, COOTHOCUTH
00o3Ha4YeHus1, KOTopble UMeroTcs B Tabnuie «llepuonuyeckas cucreMa XMMHYECKUX
anemeHToB J[. 1. MenzeneeBay ¢ YMCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi s/ipa, 001Iee YHCII0 AIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCHU(UIIUPOBATH XUMUYECKUE STIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (1o YUCIly U COCTaBy yYacTBYIOIIUX B PEAKIIMU BEIIECTB, 10 TEINIOBOMY
sdexry);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOUCTBA BELIECTB PA3IIMYHBIX
KJIACCOB, ITOJATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOT'O COCTAaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEeHTa 1o (hopMyJsie COeTMHEHNS, MacCOBYIO JOJIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

IIPUMEHSTH OCHOBHBIE ONIEPALIUY MBICIUTENIBHOMN 1EATENbHOCTH — aHAIN3 U CUHTE3,
CpaBHeHHe, 0000IIeHUEe, CUCTEMATH3AIHIO, KITaCCU(DHUKALIMIO, BBIABICHHE TPUIHMHHO-
-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YYEHUSI CBOMCTB BEIIECTB U XUMHYECKHUX PEAKIUH,
€CTeCTBEHHO-HAYYHBIE METObI IO3HAHUS — HAOI0ICHHE, U3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

CJIeZIOBaTh MpaBUJIaM IOJIb30BAaHUS XUMHUECKON TOCY10M U J1aOOpaTOPHBIM
000pyI0BaHUEM, A TAK)KE MPaBUIIaM OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKILHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYUYEHUIO
U coOMpaHUIO ra3000pa3HbIX BEHIECTB (BOAOPOAA U KUCIOPO/IA), IPUTOTOBICHUIO
PacTBOPOB € OMPEAETEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA, INTAHUPOBATH
Y TIPOBOJIUTH XMMHUYECKNE IKCIIEPUMEHTHI 110 paCllO3HABAaHUIO PACTBOPOB LIENIOUEN U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xoHiy o0yuenus B 9 kjiacce npeMeTHbIe Pe3yIbTaThl HA 6230BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

PaCKpBIBATh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKUIN 3JIEMEHT, aTOM,
MOJIeKyJia, HOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPUIATEIFHOCTD, CTETIEHb OKUCICHHS, XUMHYECKas pEaKIys, XUMUIeCKast
CBSI3b, TEIJIOBOH 3()(heKT peakiuu, MOJb, MOJIIPHBIN 00BEM, PacTBOP, SIEKTPOIUTHI,



HEBJICKTPOJIUTHI, SJCKTPOTUTHUECKAS TUCCOIUAIINS, PEAKLIUd HOHHOTO OOMEHa,
KaTaJan3aTop, XMMUYECKOe paBHOBECHE, 00OpaTUMbIe U HEOOpaTUMbIE pEaKIIUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTEND,
OKHCJICHHE U BOCCTAHOBJIEHUE, aJUIOTPOIUs, aM(pOTEPHOCTh, XUMUYECKasl CBSI3b
(KoBaJIeHTHas1, HIOHHAs!, METAJNINYECKAs ), KpUCTAIIIMYECKas pelIéTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIINH, ITPEIeTbHO JOMYCTUMAS
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSTH 3TU
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJI€HUs (DOPMYIT BEIIECTB U
ypaBHEHUN XMMHUUYECKUX PEaKIUii;

OTIPENIeNATh BAJICHTHOCTh U CTETIEHb OKHUCIICHUS! XUMUYECKUX HIIEMEHTOB B
COEIMHEHUSX Pa3IMYHOr0 COCTaBa, IPUHAIJIC)KHOCTh BEILIECTB K ONPEACIIEHHOMY
KJIacCy coeuHEeHU o ¢popMyiaM, BUJ XUMUUYECKON CBSA3H (KOBaJeHTHAs, HOHHAS,
METaJUINYeCKast) B HEOPTraHUYECKUX COSAMHEHUSX, 3aps/l HOHA 110 XUMHUYECKOU
dbopMmyIrie, XxapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHUH, TUII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHUMaHUe: OMUCHIBATh U XapaKTepru3oBaTh Tabauunyto hopmy llepuonnyeckoit
CHCTEMBI XMMUYECKHX JICMEHTOB: Pa3JIn4aTh MOHATHS «TJ1aBHAs moAarpymnmna (A-
rpynna)» u «nodounas noarpynmna (b-rpynmna)», mansie u 60JbIINE IEPUOADI,
COOTHOCHTH 0003HaYEHHS, KOTOPbIE HUMEIOTCS B IEPUOINIECKOH TabIuIe, C
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U
3apsn siapa, 0011ee YUCio AEKTPOHOB U paclpeeeHUe UX 10 AJIEKTPOHHBIM CIIOSIM),
O0BSICHATB O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B Ipe/iesiaX MaJbIX IEPHUOJIOB U TTIABHBIX MOJTPYIII C YIETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UITUPOBATh XHUMUYECKHE DJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUIECKUE
peakuuu (1o YMCIy U COCTaBy YYacTBYIOLIUX B pEaKLUU BELIECTB, IO TEIJIOBOMY

3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U CEU(PUIECKIE XUMUYECKHE CBONCTBA
MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPKAAsT OMMCAHNE TPUMEPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJUTHUECKON TUCCOLIMAIIMN KUCTIOT, IIEeJI0YEN U COJIEH,
TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS pEaKIluii HOHHOTO OOMEHa, YpaBHEHHSI PEaKIIHid,
MOJTBEPKIAIOIIMX CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEX/y BELIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBATh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEaKIMi OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3ZMOXXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIEMEHTa 10 (opMyJie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKInm;

coOroaaTh MpaBuiia MOJIb30BAHUS XMMHUECKOH TOCY 1011 ¥ 1ab0paTOpHBIM
00opy/0BaHuEM, a TaK)Ke IIPaBUIia OOPAILEHUS C BEILIECTBAMHU B COOTBETCTBHHU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYCHHUIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKIINH, IIOATBEPKIAIONINE KAaUECTBEHHBIM COCTaB Pa3IMUHBIX BEUIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMHI-, HOIUA-, KapOoHaT-, Gocdart-,



CWJIMKAT-, CyTb(aT-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI H3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MIPUMEHSATHh OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATEIIbHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHE, 0000IIEHHE, CUCTEeMAaTH3aIMI0, BBISIBICHHE IIPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJIS1 N3YYEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIIUMI, ECTECTBEHHO-
Hay4HbIE METO/IbI TTO3HAHUS — HAOIIOCHUE, H3MEPEHHUE, MOJICTTUPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KosmyecTBO yacos
Ne HaunMeHoBaHue pa3jaeioB U TeM JuiekTpoHHBbIE (U (pOBLIE)

KonTposabHbie IIpakTu4eckue
n/n MPOrpaMMbl Bcero

o0pa3oBare/ibHbIe pecypchl
padoTsI padoTsI

Paznen 1. [lepBoHayajibHble XUMHYECKHE OHSITHS

Xumust — BakHas 00J1acTh
bubmuoreka LIOK

1.1 i 2
€CTECTBO3HAHUS U MPaKTHUECKOMN 5 https://m.edsoo.ru/7f41837¢

JACATCIIBHOCTH YCIIOBCKA

bubmuoreka LIOK

1.2 B 1 1
CHICCTBA | XHMHUHCCKHE peaKiin 5 https://m.edsoo.ru/7f41837c

Hroro mo pa3gemy 20

Pa3jnen 2. Baxkneiimue npeacTaBuTe 1l HEOPraHNYECKUX BellECTB

91 Bosznyx. Kucnopoa. [Tonsitue 06 5 Bubmuoreka [JOK
OKcHIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsarue o kuciorax u 8 1 Bubmuorexa [JOK
COJISX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [lonstue 06 5 1 1 Bu6nuoreka IJOK
OCHOBAHHMSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChI 1 1 1 bubmuoreka IIOK
HEOPraHHYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c
HUroro mo pa3neny 30

Pasnea 3. Ilepuoanyecknii 3axkon u Ilepnoguyeckas cucreMa xumudeckux djiemMeHToB JI. M. MengeineeBa. CTpoeHne aToMoB. XHMH4YeCKas CBA3b.
OKHCINTEIHHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

Tlepuonnueckuii 3aKoH 1

Ilepnoanueckas cuctema Bubmuorexa LIOK
XUMHUYECKUX 371eMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoMma

3.1



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

XUMHYECKas CBI3b.

3.2 OKHCIIUTENBHO- 8 bubmmoteka LIOK
BOCCTAHOBHTEIBHBIC PEAKIINN https://m.edso0.ru/7f41837¢c
bubmmoreka [JOK
fhroro o pamely w0 https://m.edsi.ru/7f41837c
PesepBHOE BpeMst 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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TEMATHYECKOE ITJNIAHUPOBAHHUE 9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3nen 1. BemecTBO M XMMHUYeCKHe PeaKIuu
11 [ToBTOpEeHUE M yrayOieHne 3HAHUH OCHOBHBIX 5 1 bubmmoreka [JOK
' pasienos Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIMSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mias XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL L6p https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
24 aneMeHToB |V A-Tpynmel. Yriaepon u KpeMHHA 8 1 2 bubmorexa [IOK
' PYTHIEL. POA M XP https://m.edso0.ru/7f41a636
U UX COCTUHEHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxnei1me MeTamisl 1 UX COSIUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 B YyeJIoBEKa 3 bubmmorexa [IOK
' CHICCTBA M MATCPUAIIBE B HH3HHI https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
p 3 bubmuoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

MNPOI'PAMME
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INOYPOUYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie W3y deHHS 0Gpa3oBaTETbHbIC
padoThI padoThI pecypei
1 [Mpenmer xumun. Ponb xumun B 1 01.09.2023 bubnmoreka [JOK
JKM3HM YeI0oBeKa. Tena 1 BeIecTRa. https://m.edsoo.ru/ff0d210c
5 [TousiTue 0 MeTOAAX MO3HAHKS B 1 06.09.2023 bubmunoreka [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
IIpakTuyeckast padora Ne 1 08.09.2023 bubnnoreka [JOK
3 «[IpaBuia pa®oTel B 1abopaTopuu u 1 1 https://m.edsoo.ru/ff0d23dc
npuéMbl 0OpaIeHust ¢ 1a00paTOPHBIM
000pyIOBaHUEM
4 Yucrtele BemecTBa u cMecu. CriocoObl 1 13.09.2023 bubmuoreka [JOK
pazzaeneHus cMmecen https://m.edsoo.ru/ff0d26ca
IIpakTnyeckas padora Ne 2 15.09.2023 bubnuoreka [IOK
5 «Pa3nenenue cmeceill (Ha npumepe 1 1 https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TTOBAPEHHON COJIN)»
6 ATOMbI # MOJCKVIIEI 1 20.09.2023 bu6nmoreka [JOK
YIIBL- https://m.edsoo.ru/ff0d2aéc
7 XUMUYECKUE DIIEMEHTHI. 3HAKH 1 22.09.2023 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 21.09.2023 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUYEeHHE 1 29.09.2023 bubmmorexa LIOK
yAp i https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 04.10.2023
10 Xumunyeckas popmyina. BaneHTHOCTb 1 bubmiorexa LIOK
' https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX DJICMEHTOB
bu6mmoreka [JOK
11 OTHOCHTEIbHAs aTOMHAs Macca. 1 6.10.2023 https://m.edsoo.ru/ff0d323¢



https://m.edsoo.ru/ff0d210c
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OTHOCHUTENLHASA MOJICKYJIApHaA Macca

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIeMEHTa B COCIMHEHUH 11.10.2023 @ https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHast Mmacca 13.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nuecKue U1 XUMUYECKHUE SIBJICHUSA. bubnmoreka [JOK
Xumudeckasl peakius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHUYECKUX PEeaKui 20.10.2023  https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHMUSI 25.10.2023 @ https://m.edsoo.ru/ff0d3b88
g | e Bnsorea 10K
» YPABHEN 27.10.2023  https://m.edsoo.ru/ff0d5708
XUMHAYECKHX PEaKITHi
18 peaeit (Coomens. pastoneis uGorera LIOK
peatt ¢ P : 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEeHa)
M. B. JI — yu€HbIN-
19 3HHHKH(;)1i(;[II{/IZCTO]z)6OgI;IIZI:II;? u bubanorexa LIOK
' o 10.11.2023  https://m.edsoo.ru/ff0d40c4
cUCcTeMaTH3aIlHs 3HAHUI
KonTtpouabnas padora Nel mo reme
20 «BemnecTBa U XUMHYECKHUE bubmorexa LIOK
15.11.2023  https://m.edsoo.ru/ff0d4290
peaKkuum»
B — .C
21 B(:): nya KI?IZIJIG((): Borwf aneOh:eTIj: u Eubmorexa IIOK
AYxa. e 17.11.2023  https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
® .
p | e e Busorea 0K
poAs peat! ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumgax
23 aboparopitn npowsenmoon buGorexa LIOK
patop P ' 24.11.2023  https://m.edsoo.ru/ff0d497a

[Ipumenenue kucmopoaa
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TennoBoii 3¢ ekt xumMuueckoin 29.11.2023 bubnnorexka [HOK
24 peaKkiuu, MOHATHE O https://m.edso0.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
1 DHIOTEPMUYECKUX PEAKITUIX
TormBo (HedTh, yroiab U METaH). 01.12.2023 bubmumoreka [IOK
25 3arpsi3HEHUE BO3]IyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakTnueckas padora Ne 3 no Teme 06.12.2023 bubmumoreka [IOK
26 «I[TonydeHue u coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
W3YyYECHHUE €r0 CBOMCTB)
7 Bonopon — anemeHT u npocrtoe 08.12.2023 bubnnorexa [HOK
BeliecTBO. HaxoxkaeHue B npupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA 13.12.2023 bu6mmoreka [IOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX 15.12.2023 Bubmzorexa LIOK
https://m.edsoo0.ru/ff0d50d2
30 CrniocoOsl nostydeHus BOAOPOIa B 20.12.2023 bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IT 04 A2.
g | e e REDE e 106
1 oHP poAd, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
30 MossipHblii 00BEM ra30B. 3aKOH 27.12.2023  bubnuoteka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
B ¢ A2.
3 nemeorsa s no ere nsmcormony BB busmorera LIOK
H My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
| Do ot e 10022y 101
P  peakdl N https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
35 du3nvyecKkue ¥ XUMHUIESCKHE CBOHCTBA 12.01.2024  bubmuoteka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 7.01.2024  bubmmoteka [JOK
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HHAUKATOpPax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bu6mmoreka [IOK

37 pacTtBOpbl. MaccoBasi 10J1s1 BElEeCTBa 19.01.2024  https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTnueckas padora Ne 5 no teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnmoreka [JOK
onpeeaEHHON MacCOBOU J0Jiei 24.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KounrpoJabHas padora Ne2 mo treme bubnuorexa [JOK
«Kucaopoa. Bogopoa. Bona» 26.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIaCCH(PUKAIINS, bu6mmorexa [IOK
HOMEHKJIATypa 31.01.2024  https://m.edsoo.ru/ff0d664e
n o
| meme e, Busmorsa 101
’ P 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa 07.02.2024 = https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHUI 09.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KHUCJIOT 16.02.2024 = https://m.edsoo.ru/ffOdfee2
16 | cooco mompan. xmeene BuGmorexa 11K
. v ’ 21.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpakTHyeckasi padora Ne 6.
47 Pemenue skciepuMeHTABHBIX 337249 bubmuorexa [JOK
1o TeMe «OCHOBHBIE KJIAaCChI 28.02.2024 | https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUIDY
48 ['enernueckas CBsI3b MEXKAY KJaccaMu bubnnoreka [JOK
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HEOPraHUYECKUX COETUHCHUI 01.03.2024  https://m.edsoo.ru/00ad9a50
9wk Momroroms k komtporsroi Bu6miorera LIOK
oA P 06.03.2024  https://m.edsoo.ru/00ad9cb2
pabore
o | Sarmromane pafers 63 0 e B 10K
. 13.03.2024 @ https://m.edsoo.ru/00ad9ela
HEOPraHU4eCKUX COeIMHEeHUH
SL summeccs snewenron, Homsme o Bu6miorera LIOK
i 15.03.2024  https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJIHBIX 3JIEMEHTOB
[lepuoanueckuii 3aK0H U
52 [Iepnonnueckas cucTeMa XMMUYECKUX bubnuoreka [IOK
snemenTtoB /1. 1. MenpaenceBa 20.03.2024 | https://m.edsoo.ru/00ada52c
53 [Tepropl, TPYIIITEI, TOATPYIIIHI bubmnorexa LIOK
’ ’ 22.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
snep. U3oronsl 03.04.2024  https://m.edsoo.ru/00ada342
S5 arowon oncwenton Mepmommiccroi Bu6miorera LLOK
pHOA 05.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapaKkTeprucTUKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnorexka [JOK
[Tepuoanueckoii cucreme /. U. 10.04.2024  https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL Pa3BUTHSI HAYKU U TTPAKTUKH. J]. bubnuotexa [JOK
N. MenneneeB — y4€HbIN, IeAaror u 12.04.2024 | https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmuotexa [JOK
XUMUYECKUX DJIEMEHTOB 17.04.2024 @ https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b 0.04.2024  bubmuoteka [IOK
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https://m.edsoo0.ru/00adac34

60 KoBaneHnTHast nosnsipHasi XuMHYECKas 1 bubmumoreka [IOK
CBA3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnnoreka [HOK
XUMHYECKasl CBA3b 26.04.2024  https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTene, OKHCICHHS . 03.05.2024  https://m.edsoo.ru/00adae28
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIC
bu6mmoreka [IOK
63 PeaKLH 1 8.05.2024 https://m.edso00.ru/00adb076
64 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 bubmmorexa LIOK
15.05.2024  https://m.edsoo.ru/00adb076
G5 «Crpoenne arown, Xommueoan 1 BuGmiorerca LIOK
P ) 17.05.2024  https://m.edsoo.ru/00adb486
CBSI3bY.
66 HToroBasi KOHTpPOJIbHAsI padoTa 1 bubnuorexa [JOK
3a Kypc 8 Kiacca 22.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHHE U 1 bubnmnoreka [JOK
CHCTEMATH3aIHsl 3HAHUI 24.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHbIit ypok. O6001IeHHE U 1 bubnunorexa [JOK
CHCTEMaTH3aIUs 3HAHU# https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME

CornacHo yueOHoro muiana MBOY M-Kypraunckoii o(c)om Ha uzydenue xumun B 8 kiaacce B 2023-2024r orBoautcsi 68 yacoB ( 24y B

Hejea0 ) u3 pacuera 34 yueOnsix Henenu. CornacHo KTII-674.
(mpazauuunbie gHu: 23.02.2024r., 08.03.2024r.,01.05.2024r, 10.05.2024r)
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9 KJIACC

KoanuecTBo yacoB

DyeKTpoHHbIe HUPPOBBIE

Ne Tema ypoka K II Aara o0pa3oBaTeJbHbIE
n/n yp Beero OHTPOJILHEBIE paKkTHYecKue W3ydeHust |Y
padoThI padoThI pecypchl
ITepunonnueckuii 3akoH. [lepuonnueckas BuGmuorexa [IOK

1 CHCTEMA XUMHYECKHX 31eMEHTOB JI. 1. ! 01.09.2023  https://m.edsoo.ru/00adb59e
MeHnaeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB Bubmorexa [[OK

2 XHMIHIECKIIX SEMEHTOR MEPBLIX TPEX 1 06.09.2023  https://m.edso0.ru/00adb6b6
MIepHO0B T — :

3 Knaccudukaius 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHNYECKUX BEIIECTB 08.09.2023  https://m.edsoo.ru/00adb7e2

4 Buabsl XuMu4ecKoi CBS3HM M THIIBI 1 bubmuoreka LIOK
KPHCTAJUTMYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTpoabnas (Bxoanasi) padora Nel mo

5 Teme «[loBTOpeHNe M yrirydieHne 3HAHMIT 1 1 15.09.2023
OCHOBHBIX pa3iesioB Kypca 8 kiacca» o

6 Knaccudukaius XuMUIEeCKUX PEaKiuil mo 1 Bubnunoreka [IOK
Pa3IUYHBIM IPHU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbchb0
IToHsiTHE O CKOPOCTH XUMHUUYECKOHN PeaKiiv.

7 [TonsiTHE 0O TOMOTEHHBIX W T€TEPOTCHHBIX 1 29092023 ]f?tl/tlgg'l;llorr:eé(dic];[oorllf/OOa dbe9a
peaknusx T — :

[lonsiTHe 0 XMMHYECKOM PaBHOBECHH.

8 @DakTopbl, BIUSIIOUIME HA CKOPOCTh 1 Bbubnuorexa LIOK
XUMHYECKOH PeaKiiu U MOJI0KESHUES 27.09.2023 = https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS

9 OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC 1 Bubnunoreka [IOK
peakuu 29.09.2023 = https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUIECKON TUCCOLNAINHY. 1 Bubmuorexa LIOK
CunbHble U cnaldble AIEKTPOIUTHI 04.10.2023 | https://m.edsoo.ru/00adcd68

11 HMonnble ypaBHEHHS pEaKIIAi 1 bubsmorexa HOK

P peartt 06.10.2023  https://m.edsoo.ru/00add448

12 XUMHYECKre CBOMCTBA KUCIOT U 1 Bu6nuoreka IJOK
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OCHOBaHUI1 B CBETE MPEACTABICHUIT 00 11.10.2023  https://m.edsoo.ru/00add5d8
ANIEKTPOJIUTHUCCKOMN TUCCOIUAIINH
13 mporcrasmenst o6 srexrpomimieekoi ubmiorera LIOK
13.10.2023  https://m.eds00.ru/00add8b2
JUCCOITHAITIH
14 [lonstue o runponuse conent brbmorexa [IOK
18.10.2023  https://m.edsoo.ru/00add9d4
15 O06001TIeHNE ¥ CHCTEMAaTH3aIHs 3HAHUH bubmorexa HOK
20.10.2023 = https://m.edsoo.ru/00addd12
16 IIpakTuyeckas padora Ne 1. «Pemenue bubnuoreka [IOK
IKCTIEPUMEHTAIBHBIX 33/1aW) 25.10.2023 @ https://m.edsoo.ru/00addbfa
17 Ouekrpommtacoxan uccommaius ufimorera LIOK
p o AT 27.10.2023 = https://m.edsoo.ru/00addecO
XuMHYEeCKHE PEAKIIHH B PACTBOPAX»
18 OO01mas XxapakTepUCTHKA TAIOT€HOB. bubmmorexa [IOK
XMMHYECKHE CBOICTBA HA IPUMEPE XJIopa 08.11.2023  https://m.edsoo.ru/00addfe?
19 xumcone cnotiorsa, nonyeene ubmiorera LIOK
’ ’ 10.11.2023  https://m.edsoo.ru/00ade104
IIpUMEHEHUE
20 dlonyuemme conmoft icrons, asyuce Biubmaorera LIOK
. o ’ 15.11.2023  https://m.edsoo.ru/00ade348
e€ CBOWCTB»
p | Do spescmun oo Bumorers 110K
’ 17.11.2023  https://m.edsoo.ru/00ade488
HU30BITKE
29 OO0mas xapakTepucTHKa 3JeMeHTOB VIA- Bubnunoreka [IOK
IPYIIBI 22.11.2023 @ https://m.edsoo.ru/00ade64a
23 Haxommene cepu et coenmeni s BuGaorexa LOK
. 24.11.2023 @ https://m.edsoo.ru/00ade64a
npupoie. XMMUYECKUE CBOHCTBA CEePhI
o4 CepoBoopo, cTpoeHue, GU3NIECKUE U bubnmorexa [JOK
XUMHYECKHE CBONUCTBA 29.11.2023 @ https://m.edsoo.ru/00ade802
55 Guomsccren xmcckie cvofcrsa Butmmorea LIOK
’ 01.12.2023  https://m.edsoo.ru/00adea28

MIPUMCHCHUC
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XHUMHUYCCKHE pCaKkuuu, JcKalmue B OCHOBE
MMPOMBIIIJICHHOT'O crocoba MOJIy4CHUs

bubmunoreka LIOK

26 CepHON KUCTOTHI. XMMUYECKOE 3arpsi3HeHNE 06.12.2023  https://m.edsoo.ru/00adec8a
OKPY>KafoIIel Cpebl COETMHEHUSIMH CEPBI

97 BriunciieHre MaccoBOM JOJIH BRIXOAA bu6nmoreka IJOK
MPOJIYKTa PeaKIHu 08.12.2023  https://m.edsoo.ru/00adec8a
OO0mmas xapakTepuCcTHKa 3J1eMeHTOB V A-

8 rpynnsl. A30T, pacCpOCTpaHEHHE B Bubnmuorexa LIOK
npupoje, Pu3ndecKre U XUMUISCKHE 13.12.2023  https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMHUaK, ero pu3uIecKre 1 XUMHIECKHe bubmmorexa [IOK
CBOJICTBa, TIOJIyYCHUE U TPUMCHEHUE 15.12.2023  https://m.edsoo.ru/00adf004

| Dimenmecess om 43 B 10K

o ’ 20.12.2023 @ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THast KHCII0Ta, €€ (PU3HUYSCKUE U bubmuoreka LIOK
XMMHYECKHE CBOHCTBA 22.12.2023 @ https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH

32 aMMOHUS B KAUE€CTBE MUHEPAIbHBIX bubmmorexa [IOK
ymobopenuit. XuMHUYIeCKOe 3arpsA3HEHIE 27.12.2023 @ https://m.edsoo.ru/00adf518
OKpY’KaIoIIeH Cpe/ibl COSAMHEHUSIMH a30Ta

B erons et nnmscne ubmotera LIOK

Lo 29.12.2023 @ https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJTYYCHHE
o | Honomsmeme dochuons seme B LOK
N i 10.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpeibl hocharaMu

35 Yraepol, pacipoCcTpaHEHUE B IPUPOJIE, Bubnunoreka [IOK
(hm3nYecKue U XMMHYECKUE CBOHCTBA 12.01.2024 = https://m.edsoo.ru/00adfd9c
Oxcupl yriepoja, ux QU3nIecKue u

36 XHMHYECKHE CBOMCTBA. DKOJOTMUCCKHUE Bu6nmoreka IJOK
po0JIEMBbI, CBSI3aHHBIC C OKCHIIOM yIJIepo/ia 17.01.2024  https://m.edsoo.ru/00adfebe
(V)

37 VYronpHasg KUCIOTa U €€ COoNu bubmmorexa [IOK

19.01.2024  https://m.edsoo.ru/00ae006c
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IIpakTHyeckast padora Ne 4 o Teme

38 "[Tosryuenue yriekucioro rasa brbmorexa [IOK
i " 24.01.2024  https://m.edsoo0.ru/00ae027e
KadecTtBerHas peakmus Ha KapOOHAT-HOH
3 oprammccmn nomectat sk o Bu6orerca LIOK
26.01.2024 = https://m.edsoo.ru/00ae054e
COCIMHCHHSX YTIIepoaa
40 Kpemuuii 1 ero coequHeHus bubmoreia LHOK
31.01.2024 @ https://m.edsoo.ru/00ae080a
IIpakTHyeckast padora Ne 5. Pemenne
41 SKCIIEPUMEHTAIBHBIX 33724 110 TeME bubnuoreka [IOK
«BaxkHeme HeMeTaJuIbl U UX 02.02.2024 = https://m.edsoo.ru/00ae0bf2
COCTHMHECHHS
[
2 Gasncimenowerm Bubmmotera LIOK
07.02.2024  https://m.edsoo.ru/00ae0el8
COCTHHCHHS
OO01mmas XapaKTepUCTHKA XUMHUUECKUX
43 3JIEMEHTOB — METaJII0B. MeTamindecKas Bu6nuoreka IJOK
CBSI3b U METAJTMYECKAs KPHCTAJTHUESCKAs 09.02.2024  https://m.edsoo.ru/00ae103e
peméTka. PU3nYeCKUe CBOMCTBA METAILIOB
| St e B LOK
14.02.2024 = https://m.edsoo.ru/00ael156
METaJIIOB
OO6mue crmocoOb! OTYUYSHHS] METAIIOB.
45 Crnassl. BerauciieHus o ypaBHEHHAM Bbubnuorexa LIOK
XMMHYIECKUX PEAKIINH, ECITH OUH W3 16.02.2024 = https://m.edso0.ru/00ae1156
PEareHTOB COJNEPIKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UHU METAIIIOB bubsmorexa HOK
21.02.2024 = https://m.edso0.ru/00ael1278
Bu6nmoreka IJOK
47 Ilenoubie MeTanIe! 28.02.2024 htps://m.edso0.ru/00ae14b2
48 OKcuapl ¥ THAPOKCHUIBI HATPUS U KaJTUs Eubmiorexa HOK
01.03.2024  https://m.edsoo.ru/00ael14b2
45 Mmaii;‘;IHO:%eMeHBHHC METaJUTbl — KJIBIIMHA K Bubnmorexa LIOK
06.03.2024 | https://m.edso0.ru/00ae15e8
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bubmuoreka LIOK

50 Bakueiinme coequHeHUS KaabLUs 3.03.2024 https://m.eds00.ru/00ae15e8
51 O0001IeHrEe U CHCTEMATH3aLMs 3HAHUH 15.03.2024
52 JXKEcTkoCTh BOJBI M CIIOCOOBI €€ yCTpaHeHHS bubmorexa [IOK
20.03.2024  https://m.edsoo.ru/00ae1886
s F}Ilzg;cTy:):ecxz:)ﬂ paﬁoTea i‘{‘g 6;;0 TeMe Bubmorexa [[OK
T TB..B ABT I METOAM 22.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHCHHS
N bubnuoreka [IOK
>4 Amomuii 03.04.2024  https://m.edsoo.ru/00aelc64
55 AmdoTepHBIe CBOMCTBA OKCHIA U Bubmuoreka [JOK
THIPOKCHIA 05.04.2024  https://m.edsoo.ru/00aelc64
bubmuoreka IIOK
56 Keneso 10.04.2024  https://m.eds00.ru/00ae1d86
57 Oxcupsl, ruAporcuabl u comu xenesza (1) u bubmmoreka [JOK
xenesa (1) 12.04.2024  https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U cCUCTEMaTH3aLKs 3HAHUI 17.04.2024
50| eomopmmcranman sott noreve. BuGamorera LIOK
pHY A 19.04.2024 | https://m.edso0.ru/00ae3de8
«BaxkHeiime MeTamusl 1 UX COSTUHEHNS
BLIT-II/ICJICHI/IH 110 ypaBHeHI/ISIM XUMHUYCCKUX
o | Domcmhcomones s o o B LOK
o ' 24.04.2024  https://m.edsoo.ru/00ae1750
BrrunciieHus MaccoBO# 10JIM BBIXOAA
MPOYKTA PeaKIuu
61 O00011eHNE U cCUCTEMATH3ALMS 3HAHUI 26.04.2024
KonTposbnas padora Ned mo teme
62 «BaskHeliIme MeTaJIbI M HIX 03.05.2024
COCIMHEHHUA»
63 BemectBa u maTepuanbl B IOBCEAHEBHON bubmuoreka LIOK
JKU3HH YeJIoBeKa 08.05.2024 = https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH bubnuroreka [IOK
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cpebl 15.05.2024 | https://m.edso00.ru/00ae4270
65 Poip XxuMum B perieHAH SKOJIOTHISCKUX 1 bubmmoreka [JOK
npoOieM 17.05.2024  https://m.edsoo.ru/00ae4270
HUToropasi KOHTPOJILHAS padoTa bubnuoreka [IOK
66 3a Kypc 9 Kiacca ! 22.05.2024 https://m.edsoo.ru/00ae0d0a
Pezepsusiii ypok. O0o0meHe u Bubnmuorexa LHOK
67 CHCTEMAaTH3alMsl 3HAHUI ! 24.05.2024 https://m.edsoo.ru/00adb33c
68 Pesepsusiii ypok. O6o0mmeHne u 1 Bubmuorexa LIOK
CHCTEeMAaTH3alMs 3HAHU https://m.edso0o.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB 1O 68
MMPOI'PAMME
IIpumeyanue:

***CornacHo ydebnoro miana MBOY M-Kypranckoii o(c)om Ha nzyuerue xumund B 9 kiacce B 2023-2024r orBoaurcs 68 yacoB (

24 B Hepes10 ) u3 pacuera 34 yueOnsix Henenu. CornacHo KTII-674.
(mpazauuunbie gHu: 23.02.2024r., 08.03.2024r.,01.05.2024r, 10.05.2024r)
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienue»

* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB W.I"., CnaakoB C.A., AKIOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. «Xumus». Paboune nporpammel. [Ipenmernas nunus yueouukoB O.C. ['abpuensna, U.
I'. Octpoymoga,

C.A. CnankoBa. 8-9 kimacchl: yue0. mocobue s o01eo0pa3oBaTeIbHbIX OpraHu3aIui:
0a30BbIif ypOBEHB /

0O.C. I'abpuensu, C.A. Cnaakos 3. Pabouas terpanb. 8 kinace (aBropsl O. C. 'abpuenss, C.
A. Cnagkos).

4. Terpanp Ains 1a00paTOPHBIX OMBITOB U MPaKTHUECKUX padoT. 8 kiacc (aBropsl O. C.
I"abpuensn, U. B.

AkcéHona).

5. I[IpoBepounbie U KOHTPOJIBHBIE paboThl. 8 Kitace (aBTopbl O. C. ['abpuensn, U. B.
Tpury6uak).

6. XuMHus B TECTaxX, 3a/1auax u ynpaxHeHusx. 8 kinacc (aBropsl O. C. I'abpuensn, U. B.
Tpury6uak).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru T"azera «Xumus» u caiit as yuautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Exunas komtekius IJOP: TpeameTHast KOJUTEKITUS « XM
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE 3KCIIEPUMEHTHI:
XHMHUSL.

Komneknus Poccuiickoro o6mieo0pa3zoBareabsHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onummmaa MKoJIEHUKOB IO XUMHUN
http://www.chemistry.ru JlucraHnnoHHast OTUMITHAIA 10 XMMHH: TEICKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranunonHbie
IBPUCTUICCKUE OJIUMITHAJIBI TIO

XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas Xumus

http://www 104.webstolica.ru Knaccudukanus XuMudeckux peakimii
http://classchem.narod.ru KouTpen — Xumus aist Bcex: ydeOHO-UHGOPMAITMOHHBIH CaiT
http://www. nanometer.ru OnnaitH-cipaBouHUK XuMH4Yeckux dnemeHToB WebElements



