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INOACHUTEJIbHAS 3AIINCKA

[IporpamMma 1o XMMHM Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHMs COCTaBlIEHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOW MPOTpamMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHbIX B PI'OC OO0, a takxke Ha ocHOBe (enepaabHO pabodeil mporpaMMbl
BOCIIUTAHMS U C YUETOM KOHIICTILIMU IPEenoJaBaHusl yueOHoro npeaMera «XuUMHs» B 00pa30BaTENIbHbBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma o XuMuM Ja€T MPEACTaBICHUE O LENAX, OOl cTpaTeruu 00y4YeHHs, BOCITUTAHUS
pa3BUTHA OOYYarOIIMXCSl CPEACTBAMHU Y4eOHOro IpeaMeTa, YCTaHABJIMBACT 00s3aTelbHOE MPEeIMETHOE
coJiepKaHue, MpeaycMaTpUBAEeT paclpeielIeHHe ero Mo KiaaccaM M CTPYKTypHpPOBaHHE IO pas3zesaM U
TeMaM IIpOrpaMMbl II0 XWUMHH, OIPEIEIACT KOIMYECTBECHHBIE M KAauyE€CTBEHHBIC XapaKTEPUCTUKH
COJIepXKaHUA, PEKOMEHAYEMYIO IIOCIEAOBATEIBHOCTh HU3YUYEHUs XUMUU C YYETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydarommxcs,
orpezensieT BO3MOXKHOCTH IpeaMeTa AJsl pealu3alud TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeNpHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbTraraM oOyueHHUsi XMMHMM Ha ypOBHE IieJied M3y4EHHs IpPEeJAMETa U OCHOBHBIX BMJIOB Y4€OHO-
MO03HABATEIBHOM IEATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COAECPIKAHMUS.

3HaHHE XUMHH CIY>KUT OCHOBOM 11 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIEToCs, €ro
NPEJCTaBICHUA O MaTepHajJbHOM EIWHCTBE MHpPA, BAXKHYIO POJb HUIPalOT (GOopMHUpYEMbIe XHMHUEH
IIPEJICTaBICHMS O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIIOLMH BEIIECTB B IPUPOAE, O IMYTAX PEIICHUS
rI100ambHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YENIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MHUILEBOI U
HKOJIOTUYECKOM 6€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHS.

N3ydyenue xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEW MJii CaMOpa3BUTHS U (OPMUPOBAHUS KYJIBTYPHI
JIMYHOCTH, €€ 001el 1 (yHKIIMOHAIbHOW I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHHNE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIMXCsl, HABBIKOB
X CaMOCTOSITENIbHOM Y4eOHOH JesTeNbHOCTH, AKCHEPUMEHTAIbHBIX M HCCIIEJOBATEIbCKUX YMEHUH,
HEO0OXOUMBIX KaK B IOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHON e TEbHOCTH;

3HaKOMHT CO cHenu(UKOil HayyHOro MBIIUICHHS, 3aKJIa/JbIBa€T OCHOBBI LIEJOCTHOTO B3IJIAAA Ha
€IMHCTBO TPUPOJABI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM ATAallOM B (OPMHUPOBAHUU €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH 00yYarOIUXCS;

croco0cTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO--HAyUHBIM 3HAaHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIA/l B HKOJIOTHUECKOE 00pa3oBaHNe 00yUaIOINXCSl.

JlaHHbIe HampaBJeHUs B OOYYEHUM XUMHUH OOECIeUMBAIOTCS CHEIM(PUKON coJepKaHus yueOHOTo
IpeMeTa, KOTOPBIM SBISETCS MeJarornuecky aJanTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HAyKu XMMUU Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO oOOIIero o0pa3oBaHHsS OpPHUEHTHPOBAH Ha OCBOEHHE
00yYaroIMMHUCS CUCTEMBbl TEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB HEOPraHMYECKONH XHUMHUU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CtpyKTypa coliep:KaHusl MPOrpaMMbl 10 XUMHUH cOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJAX0/a K
e€ uzyuennto. Cozep)kaHne CKIIAJbIBAETCSA U3 CUCTEMBI IOHATUN O XMMHUYECKOM JJIEMEHTE U BEILECTBE U
CHCTEMBI MOHATUN 0 XMMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHLIUITY
[IOCJIEI0BATEILHOTO PA3BUTHS 3HAHNUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YYEHHUs O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOpAX.



Teopernueckue 3HaHHUS pPaCCMATPUBAIOTCA HA OCHOBE SMIIMPUUYECKH MOJYYEHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCS MOCJIEOBATEILHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITIOJIHAS PYHKIIMU OOBSICHEHUS
U NPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS W BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U IMOIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TIPOTpaMMBI TI0 XHMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYCCKOM
COCTABJISIFOLIEH HAyYHOM KAPTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOUN MPUPO/bI, IEHHOCTHOTO OTHOIIEHHS K
Hay4HOMY 3HAHMIO M METOJlaM IO3HAaHMS B Hayke. M3yueHue XMMHUHM NPOUCXOJUT C MPUBJICUYEHUEM
3HAaHUI U3 paHee M3yUYCHHBIX yueOHbIX mpeameroB: «Okpykaromuid Mup», «buonorus. 5—7 kimacce» u
«Du3uka. 7 Kiacey.

[Ipy u3ydyeHUH XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB XHMHUYECKOM HAyKH Kak
o0JacTh COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHYECKOH MEeATEJbHOCTH 4YelOBeKa M KaK OJHOro M3
KOMITOHCHTOB MHPOBOU KYJIBTYpBL. 3ajada y4eOHOTro MIpeaMeTa COCTOMT B (POPMHPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHUH — BAXHEUIIUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TIOJOKCHUH,
JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUECKOrO XapakTepa, si3blka HayKd, B MPUOOMICHHMH K HAyYHBIM
METOJIaM TO3HAHUSA TMPU H3YyUYEHUH BELIECTB U XUMHUYECKUX peakiuii, B (pOpMHpPOBAaHMM U PA3BUTUU
MMO3HABATEJIPHBIX YMEHUNM U MX MPUMEHEHUH B y4eOHO-TIO3HABATEIbHOW M y4eOHO-UCCIIEeI0BATENbCKOM
JeSTeIbHOCTH, OCBOCHUH TIPABHJI 0€30I1aCHOTO OOPAICHHSI C BEIICCTBAMH B IIOBCEAHCBHON KU3HU.

[Ipu u3yyeHNH XUMHUHM Ha YPOBHE OCHOBHOT'O 00IIero oO0pa3oBaHUs BaXKHOE 3HAUYECHUE MpUOOpenu
TaKue 1eNH, Kak:

— (GOpMHPOBAHHE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMo0Opa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITCIIBHOMY WPHHSATHIO DEIICHUH, CIOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKM3HU;

— HampaBIIEHHOCTh OOYy4YeHHs Ha CHCTeMaThdyeckoe mpuoOIieHue oOydaromuxcs K
CaMOCTOATENIbHON TO3HABaTEIbHON JEATEIbHOCTH, HAyYHBIM METOJaM TMO3HaHUsA, (OPMUPYIOUTUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecriedeHre YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHI0  OOYYaIOUIUMHCS  OMbITa
pa3HOOOpa3HOW NIEeATENbHOCTH, TO3HAHHWA M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JIEITEIBHOCTH;

— ¢opmupoBanue oOmiel (GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHONW T'PAaMOTHOCTH, B TOM YHCJIE
YMEHHH OOBIICHSITH U OLIEHUBATh SBICHUS OKPYKAIOIIET0 MUPA, UCIONB3YS 3HAHUS U OIBIT, MTOJy4eHHBIE
MpU W3YYCHUU XUMUH, MPUMEHSITh WX MPHU PEUICHUH MpoOJieM B MOBCEAHEBHOW KU3HH U TPYIOBOU
e TeTbHOCTH;

— (opMupoBanue y 0OyYalOmMUXCA TyMaHUCTHYECKUX OTHOIICHHWM, TOHHMAaHHUS IIEHHOCTH
XUMHYECKUX 3HAHHWM I BBIPAOOTKU KOJOTHYECKH IeJeco00pa3HOro MOBENCHUs B OBITY U TPYIOBOM
NESATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON CPEbl;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOII M CaMOBOCIUTAaHHIO Ha
OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY mNpoduis u
HAMPaBIEHHOCTH JAJIbHEUIIIETO 00yUYEeHHUSI.

OOmree 4YHCIO 4YacoB, OTBEACHHBIX HJs W3Y4YCHHS XUMHUM Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBanwsi, coctaBiseT 136 dacoB: B 8 kinacce — 68 gacoB (2 yaca B Henen0), B 9 kimacce — 68 gacos (2
gaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posb XuMHUM B )KM3HU 4eJIOBEKa. XMMHs B CUCTEME HayK. Tena M BellecTBa.
dusnueckue CBOMCTBa BEIIECTB. ArperaTHoe cocTosiHHME BemiecTB. [loHsTHE O MeTojax IMO3HaHUs B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CUMBOJIBI XMMHUYECKUX 3JeMEHTOB. [IpocTeie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢opmyia. BajJeHTHOCTP aTOMOB XHMMHUYECKHX O3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BemiecTB. OTHOCUTENbHAs aroMHas Macca. OTHocuUTelIbHAas MOJIEKYJsipHas Mmacca. MaccoBas
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3b KOJMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €AMHHUIL BeulecTBa. Pacu€rsl mo popMynaM XMMHUUECKUX COESIUHEHUH.

Ou3nyeckue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklus U €€ NMpU3HAKU. 3aKOH COXPAHEHHUS
Macchl BeNIeCTB. XHUMHUYecKHe ypaBHeHusa. Kiaccudukamus XUMUYECKHX peakiuil (coeauHeHus,
pasoKeHHs, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM MOCYOM, ITpaBuiIaMy paboThl B JIaOOpAaTOPUU U IpUEMaMU 0OpaIleHUsI
c JnabopaTopHbIM OOOpyJOBaHHMEM, H3yuYe€HHE H ONHUCaHHe (PU3MUYECKUX CBOWMCTB 00pa3LoB
HEOPraHMYeCKUX BEIECTB, HaOmoJeHHe (QU3MUecKuX (IUIaBJICHHE BOCKA, TasHUE JIbAa, pacTUpaHUeE
caxapa B CTyIIKe, KUIIEHHE U KOH/IEHCAIUs BO/Ibl) U XUMUYECKUX (TOpEHUE CBEYH, TPOKATMBAaHUE METHON
MPOBOJIOKH, B3aUMOJICHCTBHME MeJa C KHCIOTOW) SIBJICHHWM, HAOMIOJEHHE M OIKCAaHHUE TPU3HAKOB
POTEKaHUsI XUMHUUECKUX peakluil (pa3ioxkeHne caxapa, B3auMOJIeHCTBUE CEPHOM KUCIIOTHI € XJIOPUAOM
Oapust, pazioxenue rugpokcuaa meau (1) mpu HarpeBaHuu, B3auMoJieiicTBHE Xkele3a ¢ pacTBOPOM COJIH
meau (1), n3ydyenue crnoco6oB paszieneHusi CMecei: ¢ MOMOIIBI0 MarHuTa, (PUIbTPOBAHKE, BbIIIApUBAHUE,
JUCTUIUISILMS, Xpomarorpadus, NpOBEAEHHE OYMCTKM IOBAPEHHOW COJIM, HAONIOEHHWE M ONHCAHHE
pE3yJIbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JAHHME MOJEJEH
MOJIEKYJI (IIapOCTEPHKHEBBIX).

BasHeiilnue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucinopoa — anemeHT u ipoctoe BemectBo. Haxoxaenne
KHUCJIOPO/a B MIPUPOJIe, GU3NUECKUE U XUMUYECKHe cBoWcTBa (peakiuu ropenust). Okcunsl. [lpumenenne
kuciopoaa. CrocoObl TOJMy4YEeHUs KHUCIOpoAa B JAabOpaTOpHUM M IMPOMBIIUIEHHOCTH. Kpyroopor
Kucnoposia B mpupojie. O30H — aJIoTpoIiHas MoIu(pUKalus KUCIOpO/a.

TemnoBoit  >PdexT XUMUYECKOW peakuuu, TEePMOXUMHYECKHE ypaBHEHUS, JK30- U
SHAOTEPMHUUYECKUE peakUHU. TOIUIMBO: yrojib M MeTaH. 3arps3HEHUE BO3/yXa, YCUIEHHE NAapHUKOBOIO
addekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocTtoe BemiecTBo. Haxoxknenue Bojopoja B mpupoje, Gusnueckue u
XUMHYECKHE CBOICTBa, MPUMEHEHHE, CLIOCOObI moxy4yeHus. KucnoTsl u conu.

Mounsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoCTBa BoAbl. Bona kak pactBopureins. PacrBopsl. HacsleHHbIE 1 HEHACBILLIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B BojJe. MaccoBas [0Sl BEIIECTBa B PacTBOpPE. XHUMHYECKHE
cBoiicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU yeiaoBeka. KpyroBopoT BOJbI B
IIpUpoAe. 3arpsi3HEHUE IPUPOAHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.



Knaccudukanmss  Heopranmueckux  coemuHenuit.  Oxcunbl.  Knaccudukanus — oKCHIOB:
coneoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIe) U HeconeoOpasyrommue. HomeHkmarypa
okcu10B. dusnueckre 1 XMMUUYECKHE CBOMCTBAa OKCcU0B. [losyueHrne okcuaoB.

OcHoBanus. Kiaccudukanus ocHoBaHMIA: MENOYM U HEPACTBOpPUMbIE OCHOBaHUsA. HomeHkiatypa
ocHoBaHMH. DU3nyecKne 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loryyenne ocHOBaHMUIA.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. @U3HUECKUe U XMMUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctn MmetaiuioB H. H. bekerosa. Iloyyenue kucnor.

Conu. Homenkiarypa coseil. duznueckue U XuMHU4ecKre cBoicTBa cojied. [lomydyenue comnen.

I'eneTnueckas cBsI3b MEXKIy KlacCaMu HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIPE/EICHUE COJIEpKaHUsl KUCIOpoJa B BO3JyXe, IOJydyeHue, coOupaHue,
pacrno3HaBaHHe U U3yYeHHE CBOMCTB KHCIIOpOJAa, HAOII0eHHE B3aMMOJICHCTBHS BEIIECTB ¢ KUCIOPOIOM
U YCTIOBHSI BOSHHUKHOBEHMS U MIPEKpaleHHs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMHi OKCUIOB U
ONHMCAaHHWE HUX CBOMCTB, MOJy4YEHHE, COOMpaHuE, paclo3HABaHWE U H3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumojeiictBue Bojopona ¢ okcugom Meau  (ll)  (Bo3MOkHO — HcHONb30BaHUE
BUJICOMATEPHAIIOB), HaOII0IeHne 00pa310B BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIeI0BaHUE OCOOEHHOCTEMH
pacTBOPEHMS BEIIECTB C PA3JIMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOU
MaccOBOH J10JIell paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIaMU (HATPUEM U KaJbIEM)
(BO3MOXXHO HCIIONIb30BAaHHE BUACOMATEPHAJTIOB), HCCIEIOBaHHWE OOpPA3LIOB HEOPTaHWYECKHX BEILECTB
pa3IMYHBIX KJIACCOB, HAOIIOJCHINE U3MEHEHHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH,
u3ydeHue B3aummojeiicTBus okcunaa menu (ll) ¢ pacTBopoM cepHOU KHCIOTBHI, KHCIOT C MeETallJlaMH,
peaxkuuii HelTpaau3auy, MoTy4eHre HepaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METaJlIa JIPYyruM
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTANIbHBIX 3aau 10 TeMe «BakHelne kinacchl HEOPraHUYECKUX
COCAMHEHUIY.

Ilepuoanyecknit 3axkoH u Ilepuoamyeckass cucrema xumudeckux odiemenros JI. H.
MenpeneeBa. CrtpoeHue aToMoB. XuMmuuyeckasi cBf3b. OKHCINTEJIbHO-BOCCTAHOBHTE/IbHBIE
peakuuu

[lepBple TOMBITKK KiIacCU(PHUKAIMK XUMHYECKHX d3JeMeHTOB. [loHsTHe O Tpynmax CXOHHBIX
AIIEMEHTOB (IIENIOYHbIE W IIEIOYHO3EMENbHBIE METallIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUAPOKCUIBL.

[Iepnonnueckuit 3akoH. Ilepronnueckas cucrema xumuyeckux ’yieMmeHToB [[. M. MeHnneneesa.
Kopotkonepuoanast u anmuuHonepuoaHas ¢opMsl [leproaudeckold CUCTEMBI XUMUYECKUX AIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpymmbl. @U3MUECKUN CMBICT TOPSAJIKOBOTO HOMEpPA, HOMEPOB NEPHOJA U
TPYIITIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX szaep. M3otombl. DnexTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0osoyek aTromMoB mepBbiXx 20 xumuueckux sneMeHToB llepumommueckoii cucremsl [I. . MenzaeneeBa.
XapakTepuCcTUKa XHMHUYECKOTO JJIEMEHTa IO ero mnosiokeHuto B Ilepumommueckoit cucreme [ WM.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMHUYECKHX DSJIEMEHTOB, METAJUIMUECKUX H
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue Ilepumomnueckoro 3akoHa u Ilepuogmueckoil cCUCTEMbl XUMHUYECKHUX SJEMEHTOB IS
pa3BUTHS Hayku U ipakTuku. [[. 1. MenneneeB — yu€HbIN U TpaXkJaHVH.

Xumunyeckas cBsizb. KoBaneHTHast (mosispHash M HETMOJISIpHAs) CBSI3b. DJIEKTPOOTPULATENILHOCTD
XUMUYECKUX AJIeMEHTOB. VIOHHas CBSI3b.

Crenenb oxucneHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Ipoiiecchl OKHCIEHHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3I[OB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE THAPOKCUAA IIUHKA C
pacTBOpaMu KHUCJIOT M ILIEJIOYEH, MPOBEICHHUE ONBITOB, WUIKOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (rOpeHne, peakliuy pa3ioKeHUsl, COSTUHEHUS).

Meoscnpeomemnvwie ceasu

Peanuzarusi MeXnpeAMETHBIX CBA3€H MPU M3YYEHUH XUMHHM B 8 KJIACCE OCYIIECTBIISIETCS 4epe3
WCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHITHH, TaK U IOHSATUH, SBISIOIIUXCSA CUCTEMHBIMU
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Iue ecTecTBEHHO--HAYYHbIE MOHSTHUS: HAay4YHbIH (akT, TUIOTe3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(UKaAIUs, MEePHUOJUIHOCTh, HAOIIOJCHHE, 3KCICPUMEHT, MOJCIHpPOBAHUE, MU3MEPCHHE,
MOJIETb, SIBJICHUE.

®uznka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOMbI, PaJHOAKTUBHOCTD,
MOJIeKyJa, SJIEKTPUYECKUN 3apsj, BEIIeCTBO, Telo, 00BEM, arperaTHOE€ COCTOSHUE BEUIECTBa, ras,
(bu3HYeCKre BETMYMHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadusa: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HBIE HCKOMAaeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKasi peakuus

Ilepuonuueckuit 3akoH. Ilepumomnueckas cucrtema xumuueckux 3neMeHToB J[. M. MeHneneesa.
CrpoeHnue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XMMHYECKUX 3JEMEHTOB NEPBBIX TPEX
MEPUOJIOB, Kajus, KaJblUs M MX COCAUHEHHH B COOTBETCTBHUM C TOJIOKEHHEM JJEMEHTOB B
[Iepnonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHnue BemiecTBa: BUAbl XUMUUECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJ1a XUMUYECKOM CBSI3HU.

Knaccudukanmss 1 HOMEHKIIaTypa HEOPTaHMYECKHX BEIIECTB. XHWMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIMXCA K  Pa3MyHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHWW, TEHETHYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUYECKHUX pEaKIMi MO pa3iuyHbIM MpHU3HaKaM (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 HW3MEHEHUIO CTEeTNeHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYaCTHIO Karajau3aropa). JK30- U JHIOTCPMHUUYECKHUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTe o0 ckopocTH XuUMUYeckoW peaknuu. [loHaTHe 00 O0OpaTUMBIX W HEOOPATHMBIX
XUMHYECKUX peakuusx. [IoHsTHE O rOMOre€HHBIX M TeTeporeHHbIX peakuusx. [loHsTue o Kartanuse.
[TonsiTHe 0 XUMHUYECKOM paBHOBeCHH. DaKTOpbI, BIUSAIONIME HA CKOPOCTh XHUMHUYECKOW pEaKIuu |
MOJIO)KEHUE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIUH, AIEKTPOHHBIN OanaHc OKHCJIMUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHNE YPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKIIUN C
WCIIOJIb30BaHUEM METOJIa SJIEKTPOHHOTO OayiaHca.

Teopus >IEKTPOAUTHYECKON AUCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHuoHbI, aHUOHBI.
MexaHu3M AMCCOLMALIMK BEUIECTB C PA3IMYHBIMU BUJIAMU XUMHUUYECKOU CBsI3U. CTENEHb HUCCOIUAIIUU.
CunbHbIe U cllabble 3JIEKTPOIUTHIL.

Peaknun wmonHHOTO OOMEHa. YCIOBHS TMPOTEKAHHWS PpPEAKIMH HWOHHOTO OOMEHAa, TOJNHBIC |
COKpalI€HHbIE HOHHBIE YypaBHEHMs peakuuidl. CBoWCTBa KHCIOT, OCHOBAaHHUH U COJIel B CBETE
MPEICTAaBICHU 00 SMEKTPOIUTHUECKON auccornmanyu. KauecTBeHHBbIC peakiuu Ha HOHBL [loHsTHE O
TUIPOJIA3E COJICH.



Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAIIOB U
HeMeTalioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpPHIA HATPHs), UCCIEIOBAHHE 3aBHUCUMOCTH
CKOPOCTH  XUMHYECKOW pEakIuu OT BO3ACUCTBUA  pa3IMuHBIX  (AKTOPOB, HCCIEJOBAHHE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpoIlecca TUCCOLMALMU KHCIOT, MIeJo4Yed U cosel
(BO3MOYKHO HCIIOJIb30BAaHME BMJIEO MATEPHUAIIOB), MPOBEJIECHUE OIBITOB, MJUIIOCTPUPYIOLUIUX IPU3HAKU
MPOTEKAaHUs pPeakinii MOHHOTO oOMeHa (oOpa3oBaHWE OCajiKa, BBIICICHHE ra3a, oOpa3oBaHUE BO/IbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TopeHue, peakiuu
pa3joKeHUsl, COEIMHEHUs), PACIlO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a7au.

HemeTtaibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE CTEIECHH
okucienus. CtpoeHue U QpU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB — IrajJOreHOB. XMMUYECKUE CBOWCTBA
Ha IpUMepe Xjopa (B3auMoJIeHCTBUE C METAJUIAMM, HEMETaJlJIaMH, 1eno4amMu). Xiaopoogopo. ConsiHast
KHMCJIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHUE, NpuMeHeHue. [leiicTBue xyiopa M XJIOpPOBOAOpOJA Ha
OpraHu3M uesioBeka. BaxkHele XJI0pUabl U UX HaXOXKICHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
creneHn okucieHuss. CrtpoeHue M (U3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOpPOJAa MU CEpHI.
AnnotponHbie MOAUM(UKAIMKA KHUCIOpPOJAa W Cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOoaopos,
CTpoeHHe, (U3MUECKHe M XUMHYECKHe CBoicTBa. OKCHIBI Cepbl Kak MPEICTABUTENU KHUCIOTHBIX
okcugoB. CepHas KHCIOTa, (PU3MYECKHE U XMMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs KJacca
KHCIIOT U crneurduyeckue). XUMUYECKHE peakluu, JeKallue B OCHOBE IPOMBIIUIEHHOIO crocoda
MOJTyYeHUsI CEpPHOU KHUCIOTHL. [IpumeHenue cepHoi KucIOThl. CONHM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cyibpaT-uoH. HaxoxaeHue cepbl U €€ coelMHEHUH B Mpupoje. XMMUUYECKOe 3arps3HEeHue
OKpY’Karollel cpeibl COeIMHEHUSIMU cepbl (KUCIOTHBIE AOXKIM, 3arpsa3HEHHE BO3JyXa M BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpaIlEeHuUS.

OO6mras xapakTepucTuka ameMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEpHbBIE
CTENEHH OKHUCIEHHs. A30T, paclnpoCTpaHEeHHE B NpuUpoAe, (PHU3MUECKHe U XHUMHYECKHE CBONCTBA.
KpyroBopor a3ora B mpupoae. AMMHaK, ero (usuueckue M XMMHUYECKHE CBOICTBA, IMOJyuyeHHUE U
npuMmenenue. CoiaM aMMOHUS, UX (U3NYECKHE U XMMHUYECKUE CBOICTBa, mpuMeHeHue. KadecTBeHHas
peakius Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MojlyueHue, PU3NYecKue M XMMUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cneuupuyeckue). Mcnonab3oBaHue HUTPATOB M COJEH
aMMOHHMSI B KauyeCTBE MHUHEPAIbHBIX YJIOOpeHHi. XHMHYecKoe 3arpsi3HEHHE OKpY’KaloIleld Ccpesbl
COEMHEHUSIMHU a30Ta (KHUCIIOTHBIE MO, 3arps3HEHHE BO3AyXa, NMouBbl U BopoémoB). docdop,
ayutotpornHbie Mogudukanun Gocdopa, ¢uznueckue m xummuueckue cpoiictBa. Oxcun dochopa (V) u
dochopnas kucnora, GpUMUECKUE U XMMHUYECKHE CBOMCTBa, moiydeHue. Mcrnons3oBanue (ocdaros B
Ka4yecTBE MUHEPAJIbHBIX YI00pEHUH.

O6mras xapaktepuctuka 35eMeHTOB |V A-rpynmel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIE
CTETIeHU OKHCIIEHUS. YTIIepoJ, aJNIOTPONHbIE MOAU(PHUKAIIMH, PAaCIpOCTPaHEHHE B MPUpPOe, Gu3nyecKue
U XUMHYecKHe cBoiicTBa. Ancopbumsa. KpyroBopor yrimepona B mpupone. OKCHIBI yriaepona, HX
¢usnyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha JKMBBIC OPraHU3MBI, MOJIYYEHHE U TPUMEHEHHE.
DKoJyoruueckue mpoOJeMbl, CBA3aHHBIE C OKCcHUIoM yriepona (1V), runmoresa rio0aabHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3 (deKT. YroibHas KUCIOTa U €€ CoMH, UX PU3NYEeCKHe U XUMHUYECKHE CBOMCTBA,
nojiyyeHue u npuMeHeHue. KadectBeHHast peakiusi Ha KapOoHaT-MOHBL Vcnonp3oBaHue KapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.



IlepBoHauaibHBIE TMOHATHS 00 OPraHUYECKMX BELIECTBAX KAaK O COEAMHEHMSX yriiepoaa (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPHH, YKCYCHas KUcaoTa). [IpupojHble HCTOUYHUKHU YTIEBOIOPOIOB
(yromp, mpupoaHblii ra3, He(dTh), HPOAYKTHl HX THepepaboTku (O€H3MH), MX poOJib B OBITY H
IPOMBIIICHHOCTH. [loHATHE O GMONIOTMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, Oeskax, yriieBojax — M UX
pOJIM B )KM3HM 4YeloBeKa. MaTepruanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEIUHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MoyiyueHHe M npuMeHeHue. CoennHeHHS
KpemHus B mpupoje. OO6mme npezncraBienus o0 oxcune kpemuus (IV) u KpeMHHEBOW KuUCIOTE.
Cunukatel, X MCIOJIb30BaHHUE B OBITY, B IPOMBIIUICHHOCTH. Ba)kHellue cTpouTeabHbe MaTepUalbl:
KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpoGiembl 0e30MacHOro  MCHOJIb30BAHUS
CTPOMUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o00pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTBHI, HpPOBEIEHUE
KayeCTBEHHBIX PEAKIMH Ha XJIOPUA-UOHBI U HaONIOJEHUE IPU3HAKOB MX IMPOTEKAHUS, OIbITHI,
oTpaxkaromue (U3NYECKHe W XWMHYECKHE CBOWCTBA TAJIOTEHOB M WX COCIMHEHHH (BO3MOXKHO
UCIOJIb30BAaHUE  BMJIEOMATEpPHAJIOB), O3HAKOMJIEHME ¢ o0pa3laMu XJOpPUAOB  (TAJIOT€HU[OB),
O3HAKOMJIEHHE C 00pa3LamMu cepbl U €€ COeJUHEHUSAMHU (BO3MOXKHO MCIIOJIb30BaHUE BHUEOMATEPHAJIOB),
HaOroieHue Ipolecca OOyIrJMBaHUs caxapa MojA AEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI,
U3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakliuy Ha
cynb(ar-uoH W HaOJIIOAEHUE TMpHU3HAKA €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PM3MUYECKUMH CBOWCTBAMH
a3ota, pocdopa u UX coeuHEHUH (BOZMOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB), 00pa3LiaMi a30THBIX
u ¢dochopHbIX ynoOpeHuil, monydeHue, coOMpaHue, paclo3HaBaHHE M W3y4YE€HHE CBOMCTB aMMHAKa,
MIPOBEJICHUE KAueCTBEHHBIX peaklUMid Ha HMOH aMMOHMS U (¢ocdaT-HOH U U3yUYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aWMOJAEWCTBUE KOHIICHTPUPOBAHHOM a30THOM KHMCIOTBI C MeAblo  (BO3MOXHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB), M3yUYE€HUE MOJENEeH KpUCTAJUIMYECKHX pPEHIETOK aiMmasa, rpadura,
¢yuiepeHa, 03HaKOMJIEHHE € IPOLIECCOM a/ICOPOLIMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U M3y4YEHHE CBOWCTB YIJIEKHCIIOTO
rasa, IMpoOBEJCHHE KAauE€CTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-WOHBl M M3yY€HUE MPU3HAKOB HX
IIPOTEKAaHUs,  O3HAKOMJIEHWE C  NPOAYKIMEH  CWIMKaTHOM  INPOMBIIUIEHHOCTH,  pELICHHE
9KCIIEPUMEHTAIBHBIX 3aa4 110 TeMe « BaykHele HeMeTaluIbl U UX COEIMHEHUS».

Metaibl M X COeIMHEHUS

OOmasi XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBaHHM UX IOJIOKEHUS B
Ilepuognueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crtpoenus aromoB. CTpoeHHe
MeTaJlJI0B. MeTrajuinyeckasl CBA3b M METAJUIMYECKAs KPUCTAUINYECKas PEIIETKA. DIEKTPOXUMHUYECKHN
psaa HampsbkeHH wmetaioB. Du3Mueckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmive crnocoOsbl
MOJTy4eHus: MeTajuloB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOPPO3HH.
CrutaBsl (CTalb, YYT'YH, TIOPATIOMUHHM, OpOH3a) M X IPUMEHEHHE B ObITY M IPOMBIIICHHOCTH.

lenouynsle MeTaisl: nonoxenue B Ilepuoanueckoil cucreme xumudeckux siemeHtoB [l .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUe B mpupoje. dusndeckre U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpUs U Kanud. [I[puMeHeHne e0uHbIX METAJUIOB
U UX COCIUHEHUH.

[[lenoyHo3eMenpHBIE METAJUIBI MAarHMd W KalblLMi: noyiokeHwe B Ilepuonnueckon cucreme
XuMH4YecKux 3yeMeHToB [l. V1. MeHneneeBa, cTpoeHHe UX aTOMOB, HaXOKJIeHHe B pupojie. usznueckue
U XMMHYECKHE CBOMCTBA MarHusi M Kanblus. Baxhelmmue coennHeHMs KaubLus (OKCHJ, THIAPOKCHI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.



AmmoMunmii: monoxxkenue B [lepuonnueckoit cucreme xumuueckux 3nemeHToB /. Y. Menneneena,
CTPOCHHUE aToMa, HaxoXjaeHue B mpupoje. Du3nMyeckue M XUMHUYECKHE CBOMCTBA aATIOMHUHUS.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: nonoxkenue B Ilepuoanueckoit cucreme xumudeckux snemeHToB . M. Menneneena,
CTpOCHHE aToMma, HaxoxkJeHue B mpupoje. dusnueckue W XUMHUECKHUE CBOMCTBa »xene3a. OKCHIbI,
ruapokcubl U conu xxenesa (1) u xxenesa (111), ux cocras, cBoMcTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3lamMi METa/lIOB U CIUIABOB, UX (PU3UYECKHUMH CBOWCTBAMHU, HU3Y4YCHHE
pE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJA Kajbllg M HATPHUS C BOJON (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HCCIIEZIOBAHUE CBOMCTB KECTKOM BOJBI, IIpollecCa TOPEHMs JKele3a B KHUCIOpoJe (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKlUi HA MOHBI: MarHusi,
KaJIbIIMS, allOMUHMS, ITMHKa, *kene3a (1) u xenesza (1), menu (I1), HaGar0IEHME M ONTMCAaHKE TIPOLIECCOB
OKpalllMBaHUsl IUIAMEHHM HMOHAMHM HATpHUs, Kaldusd ¢ Kaiblusg (BO3MOXXHO  HCIIOJIb30BAaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA AIFOMUHUS U THJIPOKCUIA IIMHKA,
pellIeHre YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeiile MeTalibl U UX COSTUHEHUS.

X¥MHUS U OKpYKAKOLIasi cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOM >KM3HU YelioBeKa. bezomacHoe MCnosib30BaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBas momolib npyu XMMHUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYyXaroliei cpenbl (mpeaenbHas AOMYyCTHMAas KOHIICHTPAIHS
Beniects, qanee — [1JIK). Ponb xumuu B pemieHnn 3K0I0THYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

M3yueHrne 00pasIoB MaTepUasoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MATEPUAJIBI).

Mescnpeomemnmnuie ceasu

Peanuzamus MeXnpeaAMETHBIX CBA3€H NMPU M3YYEHUM XUMHHM B 9 Kjacce OCYUIECTBISIETCS 4epe3
WCIIOJIH30BaHNUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK M TOHSATUH, SBISIFONTUXCSI CHCTEMHBIMU
JUTSL OTJICTBHBIX TTPEJMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO011re ecTeCTBeHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAINU3, CHHTE3,
KIaccupuKalus, NEePUOAUYHOCTb, HAOMIOJIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MaTEPUAITBI.

dusnka: MaTepusi, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU]I, U30TOIBI, PATUOAKTHBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, TPOBOJHUKH, TMOJYIPOBOJHUKH, ITUIIEKTPUKU, (POTOIIEMEHT,
BEIIECTBO, TeJNO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KPUCTAJUTMYECKasi PEMIETKA, CIUIaBbl, (PU3WYECKHWE BEIMYMHBI, €AUHUIBI H3MEPEHUs, KOCMHYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢orocuHTe3, nabixaHue, Ouocdepa, IKOCHCTeMa, MHUHEpaJIbHbIE yI0OpeHUs,
MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIE BEIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HBIE HCKOMAEeMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDI

JIMuHOCTHBIE PEe3yIbTAThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00IIIET0 00pa30BaHMs JOCTHTAIOTCS B
Xoie OOy4YeHHs XUMHH B €JUHCTBE Y4YeOHOW M BOCHHUTATEIBHOW JAEATEIILHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMH ~ POCCUHCKUMH  COLIMOKYJIbTYPHBIMA W JIyXOBHO-HPAaBCTBCHHBIMH  LIECHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPABUIIAMH M HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT ITPOIECcaM CaMOTIO3HAHUS,
CaMOPAa3BHUTHUS U COIMATIHM3AIMN 00YYarOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTAIMI M pAaCIIUPEHHUE OMBITA JCATEIFHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTPpHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOUICHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACJIE/INI0, TOHUMAHMSI 3HAYCHUSI XMMHUYECKONH HAYKH B )KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJICTh JIOCTOBEpHOW WH(pOpPMAIUEH O TIEPEHOBBIX JOCTH)KCHUSX W OTKPBITUSIX MHUPOBOW U
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOWCTBE MUpPA U OOIIECTBA,

2) rpa:KIaHCKOT0 BOCTIMTAHMA:

MPEJCTABICHUS O COLMAIBHBIX HOPMAaxX M MpaBHJIaX MEXIUYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO IIOJE3HOH, Yy4eOHO-HCCIIEeI0BATEIbCKOM,
TBOPYECKOH W JPYrUX BUAAX JESATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH
IpHU BBHINOJHEHWH YYEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKHX OSKCIIEPHMEHTOB,
CO3JIaHUH y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IMPOIECCE ITOH
yueOHOM N1eATeNIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEAECHHWE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCIICACTBUN MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TO3HAHUSL:

MHUPOBO33PEHUYECKHE TIPE/ICTABICHUS O BEIIECTBE W XWMHYECKOW pPEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M COCTABJISFONINE OCHOBY JJISl MOHUMAHUS CYINIHOCTH Hay4YHOH
KapTHHBI MHUpa, TPEJCTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMPHUPOJbI, B3aUMOCBS3SIX
YeJI0BeKa C MPUPOIHON CpeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO03HaBaTEIbHBIC MOTHBHI, HAIIPABJICHHBIC HA MOJyYeHHE HOBBIX 3HAHUH 10 XMMHH, HEOOXOUMBIC
s OOBSICHEHUS HaOMIONAaeMbIX IMPOLECCOB U SIBICHUH, IO3HaBaTeNbHON, HH(OPMAIMOHHONW U
YUTATENILCKOM KYJIBTYypbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIBHON pabOThl ¢ y4eOHBIMU TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMHA TEXHUYECKUMH CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOyYeHHI0O U T[O3HAHHIO, JI0003HATENbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM0o00pa3oBaHMIO, TPOEKTHOM M HCCIIEAOBATENLCKOM JIEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HATPABJICHHOCTH M YPOBHS OOYYCHUS B TaIbHEHIIIEM;

4) popMUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/IOpPOBBIO, YCTAaHOBKH Ha
3I0pOBBIIl 00pa3 KHU3HH, OCO3HAHWE IOCIEACTBUII M HENpPUSATHE BPEIHBIX MPUBBIUEK (yHOTpeOJIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBUII OE30MACHOCTH IPU OOpaleHHH
C XUMHUYECKUMH BEIIECTBAMH B OBITY U peaIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO MPO(deccHii U Tpya pa3IudHOro pojia, yBaXKECHUE K TPYAY U
pe3yabTaTaM TPYJOBOH NESATEIBHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUU IO
XMMHWHW, OCO3HAHHBIN BBIOOP WHAMBHIYaJIbHON TpPAaECKTOPUHM TPOJOJDKCHUS OO0pa3oBaHUs C Y4ETOM
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JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHHM, OOIIECTBEHHBIX HHTEPECOB MU IOTPEOHOCTEH,
yCIeuHONH npo(ecCHOHAIBHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAWMBIX YMEHHH, TOTOBHOCTh
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpene;

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOLICHHUE K MPHUPOJIE KaK MCTOYHUKY >KU3HU Ha 3emile, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMAHUE IIEHHOCTU 3/J0pOBOr0 M 0e30macHOro o0pasa >KW3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY ()M3NYECKOMY W TCHUXHYECKOMY 3[0POBBIO, OCO3HAHHE LEHHOCTH
COOJIIO/ICHUsT TpaBuil O€30IIaCHOTO MOBEJIEHHsI IpU paboTe C BEIIeCTBAMM, a TAaKXKe B CUTyalMsX,
YIPOKAKOIUX 310POBBIO U KU3HU JIIOIEH;

CMOCOOHOCTH TPHMEHATh 3HAHWA, IMOJydaeMble NMPU HM3YYCHUH XUMHH, JJIs pEIIeHHUs 3a/ad,
CBA3AHHBIX C OKPY’KAIOIIEW NPUPOJHOW CPENOM, Ul IMOBBIIIEHUS YPOBHS JKOJIOTHYECKOW KYyJbTYpBHI,
OCO3HaHMs TIJIOOATBHOTO XapakTepa HKOJOTMYECKUX IpoOJieM M IMyTed HX pelleHHs] MOCPEACTBOM
METOJIOB XHMMHH, JKOJOTHYECKOIO MBIIUICHHUS, YMEHHsS PYKOBOACTBOBATHCSA UM B I103HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pE3yJNbTaTOB BBIACNSAIOT 3HAYMMble Ui (OPMHUPOBAHUA
MHUPOBO33pEHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, MIPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOIECC,
OKCIIEPUMEHT U JIPYroe€.), KOTOPBhIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEIMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUU M3 3TUX MpeIMeToB (POpMHPOBATH MPEACTABICHHUE O LEIOCTHOW HAYyYHOU
KapTUHE MHpa, ¥ YHUBEpcaldbHble YydeOHbIe JecTBHs (IMO3HABATENbHBIE, KOMMYHUKATHUBHEIE,
pEeryJsTUBHBIC), KOTOpbIe OOECleyuBalOT (popMUpOBaHHE TOTOBHOCTHU K  CaMOCTOSITEIIbBHOMY
MJITAHUPOBAHUIO U OCYIIECTBIECHUIO YUEOHOU IEeATETbHOCTH.

Ilo3naBaTenbHBbIE YHHBeEPCAIbHbIE YUeOHbIe AeCTBUSA

ba3oBble JJornyeckue aeiicTBUSA:

YMeHI/ISI HUCITIOJIB30BAThH HpI/IéMBI JIOTUYECCKOTO MBIIIIICHUA HpI/I OCBOCHHNHN 3H3HPII71: paCKpI)IBaTI)
CMBIC]T XMMUYECKUX MOHATHHU (BBLACNATh MX XapAaKTEpHbIE NMPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C
IPYTUMH TIOHSATHSIMH), HCIOJb30BaTh TMOHATUS MAJisi OOBSCHEHUS OTHCNbHBIX (DaKTOB U SBJICHHIA,
BBI6HpaTB OCHOBAHUA U KpI/ITepI/II/I JJISA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECCKUX BCIIICCTB U XUMHUYCCKUX peaKuHﬁ,
yCTaHaBJ'II/IBaTI) HpI/I‘-H/IHHO-CJ'Ie}ICTBeHHI)Ie CBA3HU Me>1<)1y O6’B€KTaMI/I I/ISY‘IGHI/IH, CTpOI/ITI) JIOTUYCCKHUC
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHBIE, TI0 aHAJIOTUH), I€aTh BHIBOJBI M 3aKITIOYCHHUS,

yMEHUE TPUMEHATH B TMPOIECCe TMO3HAHUS TMOHATUSA (IPEAMETHBIE U METalpelIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUHU, ITPE0OPa30BbIBATh MIMPOKO MPUMEHSIEMbIE
B XUMHUU MOJICJIbHBIC TIPEJICTABICHHS — XUMUYECKHUI 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKas: (popmyiia u
ypaBHEHHE XUMHYECKOW pEakIuu — MpH pelIeHHH Y4eOHO-TIO3HABATEIbHBIX 3aJad, ¢ Y4ETOM ITHX
MOJIETBHBIX MPEACTABICHUM BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKU M3Yy4aeMBbIX
O6L€KTOB — XHMHYCCKHUX BCIHICCTB U XHUMHWUYCCKUX peaKHHﬁ, BBIABJIIATH O6HII/I€ 3aKOHOMepHOCTI/I,
HpI/I‘—II/IHHO-CJ'Ie,HCTBeHHI)Ie CBA3U U HpOTI/IBOpe‘-H/If{ B H3yqaeMBIX npoueccax U SIBJICHUAX.

ba3oBble ucciaenoBarebckue JeHCTBYSA.

YMGHI/IG HCIIOJB30BATh ITOCTABJICHHLIC BOHpOCBI B Ka4cCTBEC I/IHCTPYMGHTa IIO3HaHUsA, a TaKXKC B
KauyeCcTBe OCHOBBI Il (OpMUpOBaHUS THUIIOTE3bl IO TIPOBEPKE MPABUIBLHOCTH BBICKAa3bIBAEMBIX
CYXJICHUMH;

HpHOGpeTeHI/IC OIIbITA 110 HHaHI/IpOBaHI/IIO, opraHmauI/m )41 HpOBGI[eHI/IIO y‘-IeHI/I‘-ICCKI/IX
OKCIIEPUMEHTOB, yYMEHHE HaONI0JaTh 3a XOJOM IIPOIecca, CAMOCTOSITENLHO TMPOTHO3UPOBATH €ro
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pe3ynbTar, GopMynupoBaTh O0OOIIEHHMS M BBIBOJABI 10 pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTIOBAHMSI, COCTABIIATh OTUET O MPOJICIIAHHON padoTe.

Padora c undopmanueii:

yMeHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETHUPOBATH MH(OPMALIUIO PA3IMYHBIX BUJOB U (popm
MIpe/ICTaBJICHUS], TTOyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJIApHAs JUTEpaTypa XUMUYECKOTO
COoJIep KaHusl, CIIPaBOYHBIE MMOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUHUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TMPUMEHSATh pPa3IW4YHble METOJbl W 3alpochl MpPU TOUCKE U 0TOOpe MHbOpMaluu M
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBIIOJHEHHUS Y4YeOHBIX W TIO3HABATENBHBIX 3ajau
ONpeAeNEHHOr0 THUMA, MNPUOOPETEHHE OmbITa B OO0JIACTH  HCIONB30BaHUS WHGPOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTMM, OBJaJ€HUE KyJIbTYpOH aKTHBHOI'O HCIIOJIb30BAHUS PA3IUYHbIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOUpATh ONTUMATIBHYIO (hOpMY IpeacTaBieHHs WHGOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJauyd  HECIOKHBIMH CXeMaMH, JuarpaMmamu, ApyruMu (opmamu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

YMEHHE MCII0NIb30BaTh U aHAJIM3UPOBATH B MIPOLIEcCe YUEOHOH U HCCIIEA0BAaTENbCKOM IEATENbHOCTH
MH(OPMALIMI0O O BIUSHUU IPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpYKarollel MPUPOJIHOM cpebl.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

YMEHHUS 3a/laBaTh BOIPOCH (B XOJi€¢ AMAJIOra W (MJM) TUCKYCCHM) 1O CYIIECTBY OOCYXIaeMou
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHMsSI IPEACTABIATh IOIYYEHHBIE PE3yJbTAaThl ITO3HABATEIBHON JAEATEIBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAIMI0 PE3YyJbTAaTOB BBIOJHEHUS XMMHUYECKOTO IKCIEPUMEHTa
(J1abopaTtopHOrO OMBITAa, JTAOOPATOPHOM pPabOTHI IO KCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

YMEHUs y4eOHOro COTpPYAHHMYECTBA CO CBEpCTHHMKAaMM B COBMECTHOW I103HAaBaTeIbHOH U
HCCIIEIOBATENbCKON AESITEbHOCTH IMPH PEUICHUHM BO3HMKAIOUIMX IMpoOJeM Ha OCHOBE yudéra oOuIuX
MHTEPECOB U COIJIacOBaHMUsS MO3UIUi (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbD»,
KOOpJMHALMSI COBMECTHBIX JEHCTBUM, ONPEIECIICHHE KPUTEPHEB IO OLIEHKE KayeCTBA BBIITOJHEHHOU
paloThI U ApyTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSITEIbHO OIpeAeNsaTh LedN JesSTeNIbHOCTH, IUIAHWPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U NPU HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBHIOMpaTh Hamboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX M MMO3HABATENbHBIX 33/1a4, CAMOCTOSTEIbHO COCTAaBIATh WU
KOPPEKTUPOBATh MPEIIOKEHHBIM AJITOPUTM JEUCTBUM MPU BBITOJIHEHUM 33JaHUNA C YYETOM IOJIYyYEHUS
HOBBIX 3HaHUI 00 wH3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PpEaKIMsX, OLEHUBATh COOTBETCTBHE
IIOJIyYEHHOTO pPE3yJibTaTa 3asBJICHHOW 1€/, YMEHHME MCIOIb30BaTh W AHAIU3UPOBATh KOHTEKCTHI,
IIpeiiaraéMble B yCJIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJbTATHBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 003aTEIBLHOIO COAEPKAHUS, YCTAHOBICHHOTO
JTaHHOM (hemepasibHON pabodel MPOrpaMMoOi, BBIIEISAIOT: OCBOCHHBIE 00YYarOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHUS U COCO0B! AeHCTBUI, cenuduueckue i MpeIMeTHON 00aacTu «XUMUs», BUAbI 1E€ATEIIBHOCTU
[0 IOJIyYEHHIO HOBOT'O 3HAHUS, €r0 MHTEpPIpETalluy, NpeoO0pa3oBaHUIO M NMPUMEHEHHIO B Pa3IMYHbIX
Y4eOHBIX U HOBBIX CUTYalIUsIX.

K koniy oOyuenus B 8 kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:
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PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJEKYJAa, XUMHYECKHUI 3JIEMEHT, IIPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOAHAs), BaJIEHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasi M MOJIEKYJIsIpHas Macca, KOJWUYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas A0
XUMHUYECKOIO JJIEMEHTa B COEAMHEHHUH, MOJISPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHMS, XUMHYECKas peakuus, Kiaccuukamus peaxijuii:
pEeaKiuu COCIUHEHHS, PpEeaKklUUU pa3loXKEeHHs, peaklUud 3aMelIeHHs, peakuuu OoOMeHa, 3K30- U
SHJAOTEPMHUUYECKUE PEAKIUH, TEIuioBol 3((eKT peakuuu, sapo aToma, SJICKTPOHHBIA CIOW aroma,
aToMHast opOuTanb, paguyCc aToMa, XMMHUYECKas CBA3b, MOJIAPHAs M HEIOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBas J10Ji BellecTBa (MPOIEHTHAs KOHLIEHTPAlLlKs) B
pacTBope;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHUM W TNPUMEHSITh 3TH TOHITHS TpHU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

UCIO0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsi COCTaBIEHUS (POPMYJI BEILECTB U YPABHEHUN XUMHUYECKHX
peaKIuii;

OIpEAEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKHCIEHUS IEMEHTOB
B OHMHApHBIX COCOMHEHUSX, NPUHAIJIC)KHOCTh BEIIECTB K OINPENENIEHHOMY KIIACCy COCIMHEHUH II0
dbopmynaM, BUI XUMAYECKOH CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHMYECKUX COSAMHEHUSX;
packpbiBaTh cMmbica Ilepuoanueckoro 3akona J[. M. MenaeneeBa: A€MOHCTPUPOBATH IMOHUMAHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHWYECKHX JJIEMEHTOB OT MX NOJIOKEeHUS B [lepmoamueckoii
CUCTEME, 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS,
3aK0Ha ABOrajzpo;

OINMCHIBaTh U XapaKkTepu3oBaTh TaOaMuHyto (Gopmy Ileprognueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB:
pa3nuyaTth MOHITHS «TNIaBHas moiarpynna (A-rpynmna)» u «mobounas noarpymnmna (b-rpymma)y, mMansie u
00JIbIIIME TIEPUO/IBI, COOTHOCUTHh 0003HAUYEHHUsI, KOTOpble UMetoTcs B Tabnuue «Ilepuonnyeckas cucrema
xumuyeckux anemeHToB J[. M. MeHneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsij siapa, oOllee YMCIIO JIEKTPOHOB U paclpeseseHHe HX I10
ANEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIUPOBATh XMUMHMUYECKHUE AIIEMEHThl, HEOPraHWMYECKHE BEUIECTBA, XUMHUYECKHE peakuuu (1o
YHCIy U COCTAaBY YYaCTBYIOIIMX B PEaKIIMU BEUIECTB, M0 TEIIOBOMY d3PQEKTY);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBAa BEIIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPK/Iasi OMNHMCAHWE MpPUMEpPaAMU MOJEKYJSIPHBIX YpaBHEHUN COOTBETCTBYIOIIMX XHWMHUYECKHX
peakumii;

IIPOrHO3MPOBaTh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT HX Kadye€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUA B PA3JIMYHBIX YCIOBHSIX;

BBIUHCIIATh OTHOCUTENIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO [OJIO
XUMHUYECKOT0 3JeMEeHTa Mo (opMyJie COeINHEHHUs, MacCOBYIO OO BEIIECTBAa B PacTBOpE, MPOBOAUTH
pacy€Thl O YPAaBHEHHUIO XMMUYECKOUN peaKkIuu;

IIPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIbHON JEATENbHOCTH — aHaJIU3 W CHHTE3, CpPaBHEHHUE,
0000I1IeHHE, CUCTEeMAaTU3AINIO0, KJIACCH(PHUKAINIO, BBISIBIEHHE NMPUYUHHO--CIEICTBEHHBIX CBA3eH — s
M3Y4YEHHUs CBOMCTB BEIIECTB M XMMHYECKHUX PEAKLUHUH, €CTECTBEHHO-HAYYHbIE METOJBl ITO3HAHUS —
Ha0II0IcHUE, U3MEpPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ),

CJIeJIOBAaTh MPaBWJIaM TOJIb30BAHUS XMUMHUYECKOH MOCY0M U JIa0OpaTOPHBIM O00OpYJAOBaHHEM, a TAKKE
IpaBWJIaM OOpalleHHsl ¢ BEUIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMU IO BBIMOJIHEHUIO JTAOOPATOPHBIX
XMUMHUYECKHX OIBITOB MO IMOJYYEHHIO U COOMPaHMIO Ta3000pa3HbIX BelIECTB (BOAOPOAA M KHCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MaCCOBOM J10JIEN pacTBOPEHHOTO BEILECTBA, INIAHUPOBATh U
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MPOBOAUTh XUMHUYECKHE HKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB ILENOYEH U KUCIOT C TTOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (heHONIPTaTCHH, METUIIOPAHXK U JPYTHUE).

K konmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHI:
PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX TMOHSATUN: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD,
CTENIEHb OKHUCIICHUS, XMMHUYECKas peakius, XMMUYeCKas CBs3b, TEIUIOBOH 3(deKT peakuuu, MoIb,
MOJISIPHBIA 00BEM, PacTBOP, ANEKTPOIHUTHI, HEITEKTPOIHUTHI, JCKTPOIUTHYECKAST AUCCOLUAIS, PEAKIIUU
MOHHOTO OOMEHa, KaTaliu3aTop, XUMHYECKOe paBHOBecHE, OOpaTuMble U HeoOpaTHUMbIE pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKUCIHUTEIb, BOCCTAHOBUTENb,  OKHUCJIEHHE W
BOCCTAHOBJICHHE,  QJJIOTPONHUs, aMQPOTEpHOCTh, XUMHUYECKas CBs3b  (KOBAJICHTHas, HWOHHAasi,
METaJIJINYECcKasi), KpUCTalLIMYecKasi pElETKa, KOpPpo3usi METaJUIOB, CIUIABbI, CKOPOCTb XHUMHUYECKOU
peakuuu, npeaensHo nomyctumas konmnentpanus [1JIK BemecTa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TIOHSATUH W TMPUMEHSATH STH MOHATHS MpH
OIMCAaHUU BEIIECTB U UX MPEBPAILCHUI;
UCIOJIb30BaTh XUMHYECKYI0 CUMBOJHKY JJIsi COCTaBIEHUS (JOPMYJ BEIIECTB U YPABHEHHUI XUMHUYECKHX
peaKIuii;
OTIpEENATh BaJCHTHOCTh U CTENEHb OKUCICHHS] XUMUYECKHX 3JEMEHTOB B COCAMHEHUSIX Pa3IMYHOTO
coCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMNPENeIEHHOMY Kiaccy COeQUHEHH mo GopMmynaM, BHI
XUMHUYECKON CBSI3U (KOBaJICHTHAsl, UOHHAs, METaJNIMYeCcKasi)) B HEOPraHMYECKUX COCAUHEHMSIX, 3apsi
HMOHA MO0 XMMHUYECKON (QopMmysie, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHUYECKUX COEMHEHUH,
THUI KPUCTAJUTMUECKOHN pelIETKN KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbica llepnoanueckoro 3akona JI. 1. MeHneneeBa U AeMOHCTPUPOBATh €r0 NOHUMAHUE:
OIMCBIBATh U XapaKTepu30BaTh TabauuHyo Gopmy Ileprnoauueckoil cucTeMbl XUMHUYECKUX 3JIE€MEHTOB!
pa3nuyaTh MOHITHS «TJIaBHAas moiarpynna (A-rpynmna)» u «mobounas noarpymnmna (b-rpymma)y, mMansie u
OOJBIIIME TIEPHOJBI, COOTHOCHUTH OOO3HAYEHMs, KOTOpPhIE HMEIOTCS B TEPHOIWYECKOM Tabnuie, c
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, olriee
YHCII0 JIEKTPOHOB M paclpesiesIeHUe UX M0 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B
M3MEHEHMH CBOMCTB 3JIEMEHTOB U MX COEJMHEHUI B Mpeienax MalbIX MEepHOAOB U TIaBHBIX MOATPYII C
y4€TOM CTPOEHHUS UX aTOMOB;
KJIacCU(UIUPOBATh XMMHUYECKHUE JJIEMEHThI, HEOpPraHMYECKHE BEIeCTBA, XWMHUYECKHE peakiuu (1o
YHCIy U COCTaBy YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEINIOBOMY 3()(EKTy, M0 U3MEHEHUIO CTeNeHe!
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CreUU(UUIECKHe XUMHUECKHUE CBOMCTBA MPOCTBIX M CIOXKHBIX
BELIECTB, MOATBEPKIasi ONUCaHUE MPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIHii;
COCTaBJIATh YpPaBHEHHUS DJIEKTPOJUTHUECKON ITUCCOLMALMU KHUCIOT, IIENOYeH M COJIeH, IIOJIHBIE U
COKpaIlléHHBIE YPAaBHEHUS peaklUil HOHHOTO OOMEHa, YypaBHEHHUS peaklid, MOATBEP)KIAOIINX
CYILIIECTBOBAHHE F€HETUYECKOM CBSI3M MEX]y BEILIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpblBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKIUil MOCPEICTBOM COCTaBJICHHS
AIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;
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BBIUUCIIATH OTHOCUTENIBHYIO MOJEKYJISPHYI0 M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JeMEeHTa Mo (GopMyJie COeIUHEHHUs, MacCOBYIO OO BEIIECTBAa B PacTBOpE, MPOBOAUTH
pacy€Thl IO YPaBHEHUIO XUMUUYECKON PEAKLINU;

coOoIaTh MpaBuiia MOJIb30BAHUS XMMUYECKOH MOCYJ0H M J1abopaTOpHBIM 00OpYIOBaHHUEM, a TaKXKe
MpaBmia OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMH IO BBIOJHEHUIO TaOOPATOPHBIX
XUMHYECKHUX OIBITOB TI0 TOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (aMMHUAKa M YTIIEKHCIIOTO
rasa);

MIPOBOANUTH PEAaKIUH, MOATBEPXKIAOLINE KAaueCTBEHHBIM COCTaB pa3jMYHBIX BEIIECTB: PACIIO3HABATH
OMBITHBIM TMYTEM XJIOPHUA-, OpOMHI-, HOIUI-, KapOoHaT-, (ocdar-, cunmkar-, cyiabdar-, THIAPOKCU-
MOHBI, KaTMOHbI aMMOHMS W HMOHBI W3YYEHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHMYECKUX BEIIECTB;

MPUMCHSITh OCHOBHBIC OIEpPAIlMM MBICIHTEILHOW JIEATEIPHOCTH — aHaJlW3 W CHHTE3, CpaBHEHUE,
00001IeHIe, CUCTEMATH3AIINIO, BBISIBICHUE NMPUYMHHO-CIICJICTBCHHBIX CBSI3€H — JUIsI U3yYCHUS CBOWMCTB
BEIIECTB U XUMUYECKUX PEaKIIii, €CTEeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAONI0ICHNE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEeabHBIN U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

Ne

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

KoHTpoJibHbIE

IIpakTHYeckue

dyeKkTpoHHbIE (LM (pPOBbHIE)

n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznei 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA
X — §)
1.1 ecifz;;oe,HBa?{Xp{II;a; HO :Iffzzecxoﬁ 5 0 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
EATENHLHOCTH YEJIOBEKA
bubnunoreka LIOK
1.2 B 15 1 0
CHICCTRA T XHMITICCIHE pealtiim https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nen 2. Baxkneiimne npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopoa. Ilonstie 06 5 0 1 bubmuoteka [IOK
' OKCHUIAX https://m.edsoo.ru/7f41837c
99 Bognopoa. Ilonsatue o kuciorax u 3 0 1 bubmmnoreka HOK
' COMAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnnorexa [JOK
' COEIUHEHUIT https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Pazpnen 3. [lepnoanyeckuii 3axkoH u llepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /I. U. MenaesneeBa. CTpoeHne aToMoOB. XMMHYeCKas
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUA

3.1

[lepuonuueckuii 3aK0H U

7 0

but6mmorekxa [IOK
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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

[Iepuoanueckas cucrema
XUMHUYECKHX dj1eMeHToB JI. 1.
Mennene-eBa. CTpoeHue atoma

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

3. Xumudeckas cBa3b. OKUCIUTEILHO- 8 bubnunoreka LIOK
BOCCTAHOBHTEIIbHBIC PEAKLIUH https://m.edso0.ru/7f41837c
Hroro no pazueny 15 bubnrorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KonTtpoabubie IIpakTuyeckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznein 1. BenecTBO 1 XUMHYeCKHE PeaKIUU
[ToBTOpenue u yrirybiaeHne 3HaHU OCHOBHBIX Bu6mmoreka [JOK
1.1 5 1 0
pasjienoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPONIMTHYECKAs TUCCOLIUALIHS. bubmmoreka [JOK
13 8 1 1
XUMHUECKUE PEAKIMH B PACTBOPAx https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paznea 2. HemeTanibl M MX coelMHEHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
22 snewemmon ViAapymim Copan st ; 0 o DubmorealOK
' PYHHEL P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23 snemenros VArpynims. Ason gocop i | 7 0 ;  BromoreallOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
bu6 OK
2.4 aneMeHToB |VA-rpynnsl. Yriaepoa u KpeMHuit 8 1 2 nommotexa L

1 UX COCIUHECHU

https://m.edso0.ru/7f41a636
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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

Wroro mo pazueny 25
Pazgen 3. MeTa/uIbI M HX COeTUHEHU S
bubnunoreka LIOK
A 7 4
3 Obume cBOHCTEA METAILIOR https://m.edso0.ru/7f41a636
bub6 OK
3.2 Baxxneiiime MeTayuibl 1 UX COSIUHEHUS 16 htI/tIp::I;I/(r)T:.E’eI;aS(ﬂ).ru 17§414636
Hroro mo paszneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YEJI0BEKA 3 bubmorexa HOK
' m p https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosaunvecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
. Tema ypoka Kontposbubie  IlpakTHueckue oGpa3soBarebHbIe
n/n Bcero U3YyYCHUS
padoThbI padoThbI pecypcbl
[Ipenmer xumuu. Pojap XuMuu B 5KU3HU bu6mmoreka [IOK
! yenoBeka. Tena u BeliecTna 1 0 0 04.09.2023 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [Tonsarue o MeTogax NO3HAHUSA B XUMUHU 1 0 0 07.09.2023 https://m.edsoo.ru/ffod227e
. szgznzezxag pa60Taé Ne logﬂfalznna 11():2160TI)I . . . 11092003 Butmorexa LIOK
B TOPHUHU U IPUEMBI HUSA .09.
11abopatop p patl https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHHEM)
4 YucTele BellecTBa 1/1 cmecH. CrocoObl 1 0 0 14.09.2023 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
5 H;: aKTff ?E:Kna HHI§6OTa$ i;iigie; ef: it 1 0 1 18.00.2023  Pvonmorexa LIOK
emece pHMepe oaHe OBAPCHHO R https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
A 1 21.09.202
6 TOMBLH MOTICKYITH 0 0 09.2023 https://m.edsoo.ru/ff0d2a6c¢
XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) bubnnorexka [JOK
7 1 0 0 25.09.2023
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 0 0 28.09.2023 https://m.edsoo.ru/ff0d2a6e
bu6mmorexa [IOK
A - 1 2.10.202
9 TOMHO-MOJIEKYJIIPHOE YICHHE 0 0 02.10.2023 https://m.edsoo.ru/ff0d2d50
3aKoH IMOCTOSHCTBA COCTaBa BEILIECTB.
b K
10 Xwummueckas popmyia. BareHTHOCTE aTOMOB 1 0 0 05.10.2023 nbmoreka 1O

XUMHNYECKHUX IJIEMECHTOB

https://m.edsoo.ru/ff0d2eae



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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHOcUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 1018 XUMHAYECKOI'0 2JIE€MEHTa B bubnunoreka LIOK
COEIMHCHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
bu6nmmorexa [IOK
13 KomnuectBo BemectBa. Mousb. Mousipaas Macca 16.10.2023  https://m.eds0o.ru/ff0d5230
14 dOu3nuecKue U XUMUYCCKHE SIBIICHUS. bubnunorexa LIOK
XUMHUYECKas pEaKIUs 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBUs NPOTEKAHNUS XUMUYECKHUX bu6mmoteka [JOK
peakiuii 23.10.2023 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6nmorexa LIOK
XUMHAYECKUE ypaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus konm4yecTBa, MacChl BEIIECTBA O bubnunoreka LIOK
YPaBHEHUSIM XMMHUYECKUX PEaKIi 06.11.2023 ' https://m.edsoo.ru/ff0d5708
Kiaccudukanuss XMMHUECKHX PEaKIIHA
18 (COGJII/IHq::HI/ISIHpaSJIO)KeHI/ISI 3a£emelims[ bubnuorexa LOK
’ ’ ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoOMOHOCOB — y4€HBIN-DHIUKIIOIICANCT. bubmuoteka [IOK
O00011eHE U cUCcTeEMaTH3as 3HAHUH 13.11.2023 | https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Beriectsa u bubmmnoreka HOK
XHUMHUYECKHE PEAKIIAN) 16.11.2023 https://m.edsoo.ru/ff0d4290
Bo3myx — cMech ra3zoB. CocTaB Bo3ayxa.
21 Knci}(;poa — 3JIEMEHT U TIPOCTOE Be)IIIZIeCTBO. bubamorexa LIOK
20.11.2023 ' https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre 1 XUMHUYECKHE CBOMCTBA BuGmorexa [OK
22 kuciopoja (peakluuu OKUCIIEHUs, TOPEHHE).

ITonsarme 00 okcumax

23.11.2023

https://m.edsoo.ru/ff0d4614
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Cnoco0bl MoTyyeHus KUCI0pOoa B

bubnunoreka LIOK

23 mabopaTopHi i NPOMBIILIEHHOCTIL 27.11.2023  https://m.eds00.ru/ff0d497a
[IpuMeHeHHE KHCITIOpOoIa
TennoBoit 3 PeKT XUMUICCKON peaKIIHu,
24  moHsaTHE O T((li)g)MOXI/IMI/I‘-IeCKOM yII))aBH:HI/II/I 9K30- buomorexa LIOK
’ 30.11.2023 | https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYCCKUX PEAKITUIX
o5 TommmBo (HedTh, yroias U MeTaH). 3arps3HeHne bubnuorexa [JOK
BO3J1yXa, CIIOCOOBI €ro Mpe0TBPAIICHHS 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
[IpakTrueckas pabota Ne 3 o Teme
26 «ﬁonyquHe u I;o6I/IpaHI/Ie KHCIIOpOJa bubmroreia LIOK
. ’ 07.12.2023 ' https://m.edsoo.ru/ff0d4ae2
W3yYEHUE €r0 CBOHCTBY
97 Boxopon — aneMeHT 1 MpoCcToe BEIIECTBO. Bbu6moteka [JOK
Haxosxnenue B mpupoje 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nyecKkne ¥ XUMHUUECKIE CBOMCTBA bubnunoreka LIOK
Bosopoza. [IpuMeHeHue Bogopoaa 14.12.2023 ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmoreia LIOK
18.12.2023 ' https://m.edsoo.ru/ff0d50d2
30 CriocoOBI OJTyYeHUS BOAOPOIa B TAOOPATOPHH bubnuorexa LOK
21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 110 Teme
31 «l?lonyquHe u I(2061/1paH1/Ie BOJIOpPO/Ia, U3yUYEHHUE bubnuorexa LIOK
. ’ 25.12.2023 | https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
N N bubmuoreka [{OK
32 Mouspiiblii 005EM raso. 3akok ABorapo 28.12.2023  https://m.eds00.ru/ff0d542e
Brorancnenus 00pEMa, KOJTMUECTBA BEIIECTBA
33 rasza 1o ero u3BeCTHOMY KOJIMUYECTBY Iermecma bubmorexa LIOK
. 11.01.2024 | https://m.edsoo.ru/ff0d55a0
WM 00bEMY
34  Brruucienus 00bEMOB ra3oB M0 YpaBHEHHIO bu6muoreka [JOK
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peaKiiy Ha OCHOBE 3aKOHA 00BEMHBIX 15.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIECHUI ra30B
35 dusnueckue U XUMUYCCKUE CBOMCTBA BOJIBI bubmorexa HOK
18.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [TonsTue 00 nHIUKATOpaX bubmorexa [OK
22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbsie u
37 Helfacmm:HHHe ;)aCTBOpr. Mat::OBaﬂ JIOJIS bubmmorexa LIOK
25.01.2024 | https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 o teme
38 «I?IpHFOTOBneHEe pacTBOPOB C ONpeeNEHHOMN brbmmorexa LIOK
N N .. 29.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora No2 no teme «Kucnopo. bubnmnorexa [JOK
Bopopoa. Bomga» 01.02.2024  https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCU(UKAIUS, bu6nunorexa LIOK
HOMEHKJIaTypa 05.02.2024 ' https://m.edsoo.ru/ff0d664e
41 [TonydyeHnre u XuMHUYeCKUE CBOWCTBA bubmmnoreka HOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB 08.02.2024 ' https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIaccu(UKAIIHS, bu6nmorexa LIOK
HOMEHKJIaTypa 12.02.2024 ' https://m.edsoo.ru/ff0d67ca
43 ITonyuyenue u XMMHUYECKHE CBOMCTBA OCHOBAaHUM Bubmmorexa HOK
15.02.2024 ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarms, but6mmorekxa [IOK
HOMEHKJIaTypa 19.02.2024 ' https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue u XMMUYECKHUE CBOMCTBA KUCIIOT Bubmmorexa LIOK
22.02.2024 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubmuoteka [IOK
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IMOJIYUCHU A, XUMHUYCCKUC CBOMCTBaA

26.02.2024

https://m.edso0.ru/00ad9474

[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME

bubnunoreka LIOK

41 «OCHOBHBIE KJIACChI HEOPTaHUYECKIX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COCJIUHEHMIN»
48 I'enernueckas cBsi3b MEXKy Kilaccamu bub6nmoreka [IOK
HEOPraHUYECKUX COCTMHEHUI 04.03.2024 | https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI bubmmorexa [IOK
07.03.2024 https://m.edsoo.ru/00ad9ch?2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE Bbu6moteka [JOK
KJIACChl HEOPTaHMUYECKUX COCMHCHHIA" 11.03.2024 ' https://m.edsoo.ru/00ad9ela
[IepBbie MONBITKN KIacCCU(PUKAIIMNA XUMUUESCKUX
51 3J'IepMeHTOB. [Tousitue o rp?nnai CXOJIHBIX bubmmorexa LIOK
14.03.2024 ' https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepuoguueckuii 3akoH u Ileprognyeckas
52 CI/IcpTeMI; XUMHUUYECKUX 3JIeMeII{)To§ . . bubmoreia LIOK
18.03.2024 | https://m.edsoo.ru/00ada52c
MeHaeneeBa
53 [Tepuoapl, rpynmbl, MOATPYTIIIBI bubmmorexa LTOK
’ ’ 21.03.2024  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubmuoreka [IOK
H3oToms! 01.04.2024  https://m.edsoo.ru/00ada342
CTpoeHuE IEKTPOHHBIX 000JI0UEK aTOMOB
55 3nepMeHTOB Hepnli)zmquKoﬁ cuctemsl JI. W. bubmorexa HOK
04.04.2024  https://m.edsoo.ru/00ada6bc
MeHaeneeBa
XapaKTepruCTHKAa XUMHIECKOTO JIEMEHTa 110
56 eropnonor;KeHmo B [lepuonnueckoii cucreme /1. bubmorexa HOK
08.04.2024  https://m.edsoo.ru/00ada824
H. Menneneepa
57 3navenwne [lepuoguueckoro 3akona st bubmmorekxa [IOK
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pa3BuTus Hayku u npaktuku. [. . Menzenees
— Y4€HBIi, IEJaror U rpakJaHuH

11.04.2024

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

58 DNEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUYECKHUX bubmmoreka [JOK
JJIEMEHTOB 15.04.2024 ' https://m.edsoo.ru/00adaab8
59 HMoHHas XuMHu4yeckas CBsI3b bubnrorexa LIOK
18.04.2024 | https://m.edsoo.ru/00adac34
60  KoBanenTHas mosjsipHas XUMHUYECKasi CBSI3b Bubmmorexa HOK
22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HemoJisspHasi XUMUYeCKas CBSI3b buomiorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHp OKUCIICHUS bubnroreia LIOK
29.04.2024 | https://m.edsoo.ru/00adae28
63  OKHCIUTETBHO-BOCCTaHOBHUTEIBHBIC PEAKIINN Bubmmorexa IOK
02.05.2024 ' https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH buomiorexa LIOK
06.05.2024 ' https://m.edsoo.ru/00adb076
65 KontponsHas padora Ne4 o teme «CtpoeHue bubmuoteka [IOK
aToMa. XMMHYECKas CBSI3b)» 13.05.2024 ' https://m.edsoo.ru/00adb486
66 PesepsHblil ypok. O60011eHue u bubmmnoreka HOK
cUCTEMaTU3alUsl 3HAHUI 16.05.2024 https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001IeHNE U bubmuoteka [IOK
cUCTEMaTU3alysl 3HAHUI 20.05.2024 https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O00011eHne 1 bubnuoreka [IOK
CHCTEMATH3aIUs 3HAHUI 23.05.2024 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Kontposbubie IIpakTHueckne oGpa3soBaTebHbIe

n/n Bcero U3YYCHUSA

padoThbI padoThbI pecypcbl
L | cnorewa nsamoonam soevemon L L 1 0 0 biorera LIOK
o 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
R P 1 0 0 biorers L1OK
PBRIEIP 07.09.2023  https://m.edso0.ru/00adb6b6
MEePHUOIOB

3 Krnaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmmoreka [JOK
HEOPraHMYECKUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buner xumMu4eckoii CBSI3U U THIIBI 1 0 0 bubnunoreka LIOK
KPHUCTAJUIMYECKUX PEIIETOK 14.09.2023 ' https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 IT i 1 1 0
«IToBTOpEHUE U yriayOsieHue 3HaHuM 18.09.2023
OCHOBHBIX Pa3JIeNIoB Kypca § Kiiacca»

5 Knaccudukanust XuMUuecKux peakiui 1mo 1 0 0 bubmuoreka [IOK
Pa3IUYHBIM MIPH3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0

, ESHHTH: Z CzO}Z())O(;TI/I XHMquec:ooﬁ :eaKHI/II/I. . . . Butmorexa LIOK

HSTUE O TOMOTEHHBIX M T€TEPOTCHHBIX
P 25.09.2023  https://m.edsoo.ru/00adbe9a
peaKImsIx
[ToHsATHE O XUMHUECKOM PABHOBECHH.

8 @DakTOpBI, BIUAIONINE HA CKOPOCTh 1 0 0 bu6muoreka [JOK
XMUMHYECKON PEaKIMu U TOJI0KEHHE 28.09.2023 | https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 0 0 bubmuoteka [IOK
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02.10.2023 ' https://m.edsoo.ru/00adcade

10 Teopust 3AEKTPOTUTUUECKON AUCCOIUALINH. bubnmoteka [IOK
CuiibHbIe U clla0ble 3JICKTPOJIUTHI 05.10.2023 ' https://m.edsoo.ru/00adcd68

11 Honnubie ypaBHEHUS peaKIuit bubnrorexa LIOK

09.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOICTBA KMCIIOT U OCHOBAHUII B
12 CBETE MPEACTABICHUH 00 IEKTPOTUTHICCKON buomorexa LIOK
12.10.2023 ' https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
XuMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEJICTABICHUA 00 IEKTPOIIUTUICCKOM buomiorexa LIOK
16.10.2023 ' https://m.edsoo.ru/00add8b2
JIACCOIUAIINN
14 [TonsiTe O THIPOIU3E COCH bubmiorexa LIOK
19.10.2023 ' https://m.edsoo.ru/00add9d4
15 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH bubmiorexa LIOK
23.10.2023 | https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
IKCIIEPUMEHTAIBHBIX 33131 26.10.2023 | https://m.edsoo.ru/00addbfa
Kontpoabsnas padora Ne2 mo teM

17 «SOHeIlz:pOJII/IT;HS:(;a;IJZHCC(())u:aueI/IH. bubmoreia LIOK

06.11.2023 ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»

18 OO01mas xapakTeprCcTUKa TaJOr€HOB. bubnmnorexa [JOK
XUMHUYECKHe CBOWCTBA Ha MTPUMEPE XJIopa 09.11.2023 | https://m.edsoo.ru/00addfe2
Xnoporogopoa. ComisHast KMCIIOTa

19 XHMEHGCE%:CEOﬁCTBa nonyquHé bubamorexa LIOK

’ ’ 13.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHEHUE
IIpakTuueckas padora Ne 2 1mo teme
20 <<1E)[0J'Iy‘IeHI/Ie conMHofI KHCIIOTHI, H3y4eHHE €€ bubmorexa LIOK
’ 16.11.2023 | https://m.edsoo.ru/00ade348

CBOUCTB»
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Brraucnenus no YPaBHCHHUAM XUMHUYCCKUX

bubnunoreka LIOK

2l peakuii, eciit O W3 PeareHIoR Aai B 20.11.2023  https://m.edsoo.ru/00ade488
n30BITKE
99 OO6mmas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIBI 23.11.2023 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxomi[eHHe cepLII[ I/I(beé ccl)lezmHeII)mﬁ B bubmmorexa OK
’ 27.11.2023  https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CephI
24 CepoBoaopoi, ctpoenue, pu3nieckue u bubnnoreka [JOK
XMUMHYECKUE CBOWCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
o5 Oxcunel cepbl. CepHas KHCIIOTa, PU3HUECKUE bubmmoreka [JOK
U XMMHAYECKUE CBOWCTBA, TPUMCHCHHE 04.12.2023 | https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkiluy, JIexKalllue B OCHOBE
26 MPOMBIIIJICHHOTO CIT0C00a OTYYEeHUsI CepHOU Bbu6mmoteka [JOK
KUCJIOThI. XMMHUYECKOE 3arpsi3HEeHHE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH CpeIbl COETUHEHUSIMH CEPbI
97 BrrunciaeHne MaccoBOM J0IU BBIXOIa bu6nmorexa LIOK
NPOJYKTa PEaKkIuu 11.12.2023 ' https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHTOB VA-
28 rpyI;InLI. Aim II))aCHpOCTpaHeHI/Ie B IIPUPOJIE Bubmmorexa HOK
’ B ’ 14.12.2023  https://m.edsoo.ru/00adeeab
buznyecKkrue 1 XUMUYECKHE CBONCTBA
29 AMMHak, ero pu3nYecKue 1 XUMHYECKUE bubmmnoreka HOK
CBOMCTBA, MOJYYCHUE U TIPUMEHCHHE 18.12.2023 | https://m.edsoo.ru/00adf004
[Ipaktudeckas pabora Ne 3 mo Teme
30 «IE)IOJ'Iy‘IeHI/Ie aI\I;MHaKa M3Y4YCHHE €T0 Bubmmorexa LIOK
_ ’ 21.12.2023  https://m.edso0o.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ pusnveckue u bu6nunorexa LIOK

XUMHYECKHE CBOMCTBA

25.12.2023

https://m.edsoo0.ru/00adf306
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Hcnosib30BaHME HAUTPATOB U COJIE AMMOHUS B

32 KaueCTBE MHUHEPATbHBIX YI00pEHUH. bubmuorexa [IOK
XUMHYECKOE 3arPsA3HEHUE OKPYKAFOIIEH 28.12.2023 | https://m.edsoo.ru/00adf518
Cpelbl COeTMHCHHUSIMH a30Ta
®Docdop. Oxcua pochopa (V) u pochopnas
33 KI/ICJIq;TI; (1)H3H§e((1:)1<ng) I/IpXI/I(NII/I)‘-IquI)(I/Ie(b ’ Bubmmorexa HOK
o 11.01.2024 ' https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHUE
UcnonwszoBanne GpocdaToB B Ka4ECTBE
34 MUHEpaIbHbIX yl?())6p(£HI/II7L 3arpsizHeHue Bubmmorexa IOK
. 15.01.2024 | https://m.edsoo.ru/00adfc20
PUPOTHOH cpebl pocdaramu
35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnmnorexa [JOK
bu3nUecKrue ¥ XUMHYCCKHE CBOMCTBA 18.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHYECKHUE bubmuoreka [IOK
po0JIeMbl, CBA3aHHBIC C OKCHIOM YIIIepo/ia 22.01.2024 | https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas Kuciora u e€ coiu bubnuorexa LIOK
25.01.2024  https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme
38 "l'll)onyquHe yrieKchoro ra3a. KauectBennas bubnuorexa LOK
29.01.2024 | https://m.edsoo.ru/00ae027¢
peakuus Ha KapOoHaT-HOH"
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnmnorexa [JOK
BEIIECTBAaX KaK O COSAMHEHHSIX yriepo/ia 01.02.2024 | https://m.edsoo.ru/00ae054¢
40 Kpemnuii u ero coennuenus bubmorexa HOK
05.02.2024 ' https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenne BuGnmorexa LIOK
41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME

«BakHenie HeMETAJUIEI M UX COEIUHEHUS)

08.02.2024

https://m.edso0.ru/00ae0bf2
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KonTtponsnas padora Ne3 o reme

bubnunoreka LIOK

42 «BaxHelmre HeMeTauIbl U UX COSTUHEHUS 12.02.2024 | https://m.edsoo.ru/00ae0el8
OO01mast XxapaKTEpPUCTHKA XUMHUECKUX

43 3JIEMEHTOB — METAJIJIOB. MeTajinueckas bubnnorexa [JOK
CBSI3b M METAITMYCCKAsl KPUCTAIUTUYCCKAST 15.02.2024 ' https://m.edsoo.ru/00ae103e
pemérka. PU3HYECKUE CBOMCTBA METAILIOB
XuMHYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUYECKHUH Psijl HAllPsHKEHUN Bubmmorexa HOK

19.02.2024 ' https://m.edsoo.ru/00ae1156
METaJIJIOB
OO61mue crocoObl MOTYyYEHUS! METAILIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUsAM bubnuoreka [IOK
XUMHYECKUX PEaKIUii, €CIIi OJUH U3 22.02.2024 | https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB bubmroreia LIOK

26.02.2024 ' https://m.edsoo.ru/00ae1278
bubmmoteka IIOK

41 [lenorrie MeTanbt 29.02.2024 ' https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmorexa HOK

04.03.2024 ' https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3EMENBHBIE METAIITBI — KAIBIIUN U bubnuoreka [IOK
MarHui 07.03.2024 ' https://m.edsoo.ru/00ae15e8

50 Bakueimue coeTMHEHNS KaJIbLIUS bubmmorexa OK

11.03.2024 ' https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 14.03.2024

52 JXKéctkocTh BOJIBI M CITOCOOBI €€ YCTpaHeHHS Bubmmorexa HOK

18.03.2024 | https://m.edso0.ru/00ae1886
53 [Tpaxtuueckas padota Ne 6 o Teme bubnuotexa [JOK
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"X&cTkocTh BO/IBI M METO/IBI €€ ycTpaHeHus" 21.03.2024  https://m.edsoo.ru/00aelae8
54 J—— bu6nmmoreka [IOK
01.04.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA bubmmorexa LIOK
04.04.2024  https://m.edsoo.ru/00aelc64
56 Keneso bubnunoreka LIOK
08.04.2024 ' https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, runpokcuabl u conu xxenesa (1) u bubnnorexa [JOK
xenesa (111) 11.04.2024 ' https://m.edsoo.ru/00ae35e6
58 O060011IeHNE U CUCTEMATU3AIUS 3HAHUN 15.04.2024
S bimorers L1OK
(BaxHCHIIHE MCTAILIb 1 HX COCTMHCHISD 18.04.2024 ' https://m.edsoo.ru/00ae3de8
Brraucnenus o ypaBHEHUSM XUMHYECKUAX
o [ oo e
BbIHCICHIS MACCOROM JOTH BEIXOTA 22.04.2024 | https://m.edsoo.ru/00ael1750
MPOYKTA PEaKIuu
61 O00011IeHNE U CUCTEMATU3AMs 3HAHUN 95.04.2024
62 Konrtponsnas padora Ne4 o reme
«BaxkHenIne METAIUIBI ¥ UX COSTUHEHUS 29.04.2024
63 BemectBa 1 Mmatepuainsl B IOBCETHEBHOM bu6muoreka [JOK
JKH3HH YeTOBEKa 02.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAOILEH bubnuoreka [IOK
cpeibl 06.05.2024 ' https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponp XxuMuu B peIIEHUH SKOJIOTHYECKUX 1 Bu6muoteka [JOK
pooJeM 08.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O600mmeHue u 1 Bu6mmoteka [JOK
cUCTEeMaTH3aIus 3HAHU 13.05.2024  https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001IeHNE 1 1 bubnuorexa [JOK
CHCTEMATU3ALMS 3HAHUN 16.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6001meHne u 1 Bu6mmoteka [JOK
CHCTEMATU3ALMS 3HAHUN 20.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenscTBo
«IIpocsemenune»

» Xumus, 8 ximacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBenieHue»

» Xumus, 9 xinacc/ Pymutuc I'.E., ®enpaman @.I°., AknimonepHoe obmiecTBo «31aTenscTBO
«IIpocsemenne»

» Xumus, 9 xinacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBenienue»

tabmunpl: [leprnogmueckas cuctema xumMudeckux snementoB /1. . MenneneeBa, Tabnuma

pPacTBOPUMOCTH, BHGKTpOXI/IMI/ILIeCKI/Iﬁ pAa HAITPAKCHUA METAJIJIOB

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.-Peann3zarus-TpeOoBaHuUii-

®T'OC-ocHOBHOT0-0011IET0-00pa30Banus.-MeToandeckoe-mocooue-asa-yunress. pdf

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/
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