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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XUMHM Ha YpPOBHE OCHOBHOTO O0O0IEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MNpPOTrpaMMbl OCHOBHOT'O OOIIEro
obOpazoBanus, npenacrabieHHbx B @PI'OC 00O, a takke Ha ocHOBe (eaepaabHO pabodeil mporpaMMbl
BOCIHUTAHMSI M C y4ETOM KOHLEMIUU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanuu.

[Iporpamma 1o XUMUHM Ja€T MPEACTABICHUE O LEJAX, OOLIeH cTpaTernu oOydeHus, BOCIIUTAHUS U
pa3BuTHa OOydarolUXCsl CPEeACTBAMU YUeOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IPEIMETHOE
coJiep)KaHue, MpeayCMaTpUBAeT paclpeiesieHue ero Mo KjiaccaM M CTPYKTYpUpPOBaHHE IO paslienaMm U
TeMaM TMpOrpaMMbl MO XUMHH, OIpPENeIsieT KOJIWYECTBEHHBIE M KAUYeCTBEHHBIC XapaKTEPUCTHUKU
COZIep)KaHUs, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh HM3YYCHUS XUMHH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarommxcs,
OTIpe/ieNIsieT BO3MOXHOCTU MpeAMeTa JIJisl peanus3aluu TpeOOBaHMM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
0o0pa30BaTeNpHON MPOTpaMMBl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pesyiabTataM OOY4YeHHs XMMHM Ha YpOBHE LeJeld H3Y4eHHUs NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUaIOLIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHE XUMHHU CIY>KUT OCHOBOWM 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0YdYarolIerocs, €ero
NPEJCTaBICHUN O MaTepUAIIbHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (GopMupyemble XUMHUEH
MPEJCTAaBICHNUS O B3aMMONPEBPALICHUAX SHEPTUH U 00 IBOJIOIMU BEIIECTB B MPUPOJE, O MYyTAX PEIICHHUS
rI100aTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOU H
9KOJIOTHUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET pean3aiii BO3MOKHOCTEH ISl CAMOPA3BUTHUSL M (POPMHUPOBAHUS KYJIbTYPBI INYHOCTH,
e€ o01el U GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs, HaBbIKOB UX
CaMOCTOSITENIPHOW ~ Y4eOHOH  JIeSTENbHOCTH, OKCIIEPUMEHTAIBHBIX W  HCCIEOBATEIIbCKAX — YMEHHH,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON eI TeIbHOCTH;

3HaKOMHUT €O CreUU(UKON HAyYHOrO MBIIUICHHS, 3aKJIAJbIBAC€T OCHOBBI ILIEJIOCTHOIO B3IJIAJa Ha
€IMHCTBO MNPUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroLINXCs;

CTIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOrMYECKOe 00pazoBaHue 00yYaroIIUXCsl.

JlaHHbIe HampaBiieHUs B OOy4eHMHM XUMHUHM OOecreuyuBaroTcs creuupukoil conepxaHus ydeOHOTro
npeaMeTa, KOTOPBIA SIBISIETCS TeNarorndeckd aJanTHPOBAaHHBIM OTpaXeHHeM 0a30BOW HAayKW XMMHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOrO o0Omero oOpa3oBaHUsi OPHEHTHPOBAH Ha OCBOEHHE
00y4aroIMUMUCS CUCTEMBbI IEPBOHAYATIBHBIX MOHATHH XUMHUH, OCHOB HEOPIaHWYECKOH XMMUU U HEKOTOPBIX
OTAENBHBIX 3HAYMMBIX IOHSATHI OpPTraHUYECKONH XUMHUH.

CrtpykTypa comepikaHusi TPOrpaMMbI IO XUMHH c(hOpMHUpOBaHA HA OCHOBE CHCTEMHOTO TOAX0/a K €€
n3yuenuto. CopepikaHue CKIAIbIBACTCS U3 CHCTEMBl MOHATHH O XUMHUYECKOM 3JIEMEHTE U BEIECTBE U
CHCTEMBI MOHATUH O XUMHUYecKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 1O MPUHLUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— ITepuoanueckoro 3akoHa /. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— Y4€HUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MpeACTaBJIEHUN 00 ANIEKTPOIUTHYECKON AUCCOIMAIIH BEILIECTB B pPACTBOPAX.

Teoperndeckne 3HaHHUS PACCMATPHBAIOTCS HAa OCHOBE SMITUPUYECKH MOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OAHOTO YPOBHS K JAPYrOMY, BBITTOJHSS (QYHKIIMHA OOBSICHEHHS H



MIPOTHO3UPOBAHUS CBOMICTB, CTPOEHHS M BO3MOYKHOCTEH MPAKTHUYECKOrO NPHUMEHEHUS W MOJYyYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHme MporpaMmbl IO XMMHHU CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLIEH HAYYHOW KapTUHBI MHpPA B JIOTHUKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOIIEHUS K
Hay4HOMY 3HAaHUIO U METOJIaM IO3HAHUs B Hayke. M3ydueHne XuMuu npoucxXOoquT ¢ IPUBJICYCHUEM 3HAHUN
W3 paHee M3YYCHHBIX Y4eOHBIX MpeaMeToB: «Okpyxaroumi Mupy, «buonorus. 5—7 xkimacce» u «Pusnka. 7
KJIacC».

[Ipy M3ydeHUH XUMHH MPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKON IEATEIbHOCTU YEIOBEKa U KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHl. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmuX (aKToB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX MOJOXKEHUH, TOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, A3blKa HAayKd, B NPUOOMIEHWHM K HAYYHBIM METOAAaM IIO3HAHUS IPH
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MMO3HABATEIbHBIX YMEHHUM U MX
MPUMEHEHUH B y4eOHO-IIO3HABATENIbHOM M yueOHO-UCCIIEeOBATENbCKON /1eATeIbHOCTH, OCBOCHUH IPaBUII
0€301MacHOT0 O0pAIIEHHS ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKue 1eNH, Kak:

— (QopMuUpOBaHHWE HMHTEJUIEKTYAIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHUYECTBY, CAaMOCTOSATEIBHOMY NPUHATHIO pEUICHWH, CIIOCOOHOM ananTHpOBAaThCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HaMpaBJICHHOCTh OOyUYEHUS Ha CHUCTEMATHYeCKOe MPUOOIIEHNE 00YJarOMIUXCs K CaMOCTOSITENbHOM
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (OPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecriedyeHre YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITA Pa3HOOOpa3HOM
NEeSTeIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIIUX
YHUBEPCAIBHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue o0me (QyHKIHMOHAIFHOW M €CTECTBEHHO-HAyYHONW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOILEr0 MHUpA, UCHOJb3Yysl 3HAHUS U OIBIT, MOJy4YE€HHBIE
NpU W3YYEHUU XUMHUH, MPUMEHITh UX TpPU pPEHIeHHH NpoOJieM B TOBCEIHEBHOM >KU3HU M TPYIOBOH
NESTENIbHOCTH;

— (¢opMupoBaHHe Yy O0OyYarOIMXCS TYMAaHHUCTHUECKUX OTHOIIEHUM, TOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKH DKOJIOTHUECKH II€JIeCOOOpPa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOU
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHUBAIMH K O0YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HaIpaBJIEHHOCTH JaJIbHEHIIIET0 00y4YeHMUSI.

O011ee yKcIo 4yacoB, OTBEAEHHBIX JJIS M3y4eHUs XMMUU Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XuMuM B KM3HU 4YellOBeKa. XUMHUS B CHCTeME HayK. Tema W BelecTsa.
®u3nuecKre CBOMCTBA BEIIECTB. ArperaTHoe COCTOsIHUE BellecTB. [IoHATHE 0 METO1axX MMO3HAHMS B XUMHUH.
UucTsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECe.

ATOMBI M MOJEKyJbl. XUMUYECKUE 3JaeMEHTbl. CHMBOJIBI XMMMUYECKHUX 3JeMEHTOB. lIpocThie u
CJIOXKHBIE BEIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeuiectB. OTHocutTenbHas aroMmHas Macca. OTHOCUTENbHAs MOJEKyJspHas Macca. MaccoBas 110
XUMHYECKOI'O JIEMEHTA B COCIMHEHUH.

KonmnuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo hopMysiaMm XMMHUUECKUX COCTUHEHHIH.

dusnyeckue U XMMHUYECKUE SIBICHMs. XUMUYECKass peaklus U e€ NMPU3HAKU. 3aKOH COXpPaHEHMS
Macchl BEIIECTB. XHWMHUYecKHe ypaBHeHHs. Kiaccmpukanmms XUMHUECKHX peakiuii (COeTMHEHUS,
pasoKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii s3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYIO0H, MpaBuiaMu paboTsl B Ja00OpaTopuu U npuémamu oOpalieHus ¢
n1a00opaTOpHBEIM 000PYJOBaHUEM, U3YUYCHHE M ONMMCaHHE (PU3MUECKUX CBOMCTB 0OPa3IOB HEOPTaHUYECKHUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIIEHHEe M KOHJAEHCAlUs BOJbI) M XMMHYECKUX (TOpPEHHE CBEYHM, MPOKAIMBAHHE MEIHOIN MPOBOJIOKH,
B3aMMOJICIICTBUE MeJla C KHUCJIOTOM) SIBJICHWH, HaONIOJEHWE W ONMCAHHME IPU3HAKOB IPOTEKAHUS
XUMHAYECKHX peaknuid (pa3lioKeHHe caxapa, B3aWMOJICHCTBHE CEpPHOM KHCIOTBHI C XJIOpUAOM Oapwus,
paznoxenue ruapokcuna meau (1) mpu nHarpeBanuu, B3auMojeiicTBre xene3a ¢ pactBopoM conu menu (1),
U3Y4YEeHHE CIOCOOOB pa3JelieHHus CMecel: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BbIIAPUBAHUE,
TUCTWIUISIMS, Xpomarorpadus, MNpOBEIEHHE OYHUCTKM IOBAPEHHOW COJIM, HAONIONEHHE W OIHCaHHUEe
pe3yibTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MoJeneH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — aiemMeHT U mpocToe BemiecTBo. Haxoxknenue
KHCIIOpO/ia B MpHUpoje, pU3nUeckre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Okcunsl. [lpumenenue
kuciopoaa. CriocoOsl NOTy4YeHUs: KMUCIOPOa B JJaOOpaTOpuu U MpOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoze. O30H — atoTponHas MoAU(UKALUSA KUCIOpOa.

TennoBoit 3¢hpekT XuMUUEeCKOH peakuu, TEPMOXUMHUUECKHE YPaBHEHHUS, 9K30- U DHIOTEPMUYECKUE
peakuuu. TormBo: yroib U MeTaH. 3arps3HeHHE BO3yXa, YCWIEHHNE TApHUKOBOIO 3 QeKTa, pa3pyuieHue
030HOBOI0 CJIOS.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxoxaeHnue Bojmopona B mpupoje, (uzndeckue H
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucinotsl u conu.

Mossipablii 00b€M ra30B. Pacu€Tel M0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PactBopsl. HacklllieHHbIE U HEHACHIILIEHHBIE
pacTBOpBI. PacTBOpHMOCTS BelecTB B BoAe. MaccoBas 10 BELIECTBA B pacTBOpEe. XUMHUUECKUE CBOWCTBA
BoAbl. OcHOBaHMA. Poyb pacTBOPOB B MNpHUPOJE W B JKU3HM 4YeloBeKa. KpyroBopoT BOIbI B IpUPOJIE.
3arpsizHeHue NpupoaHbIX Boj. OXpaHa U OYHMCTKA MPUPOJHBIX BOJ.

Knaccudpukanuss ~ Heopranuueckux — coenuHeHuid.  Oxcuapl.  Kiaccuduxanuss — OKCHIOB:
cosieobpa3ymomie (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyromue. HomeHknaTypa OKCUI0B.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuioB.

OcnoBanus. Kiaccudukanust ocHoBaHuWiA: METOYM M HEpacTBOpUMBbIE ocHOBaHus. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losrydyeHrne ocCHOBaHUH.



Kucnorel. Knaccudukarmus kucior. HomeHknatypa kucior. @u3nyeckrue ¥ XMMHYECKHUE CBOMCTBA
kuciaot. P aktuBHoctu MmetauioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkunarypa coneil. @uznueckue 1 XuMuieckue cBoictsa cozeil. [lonydenne coneil.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHUYECKUX COECIUHEHUH.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE ONpENeIeHHE COAepXKaHUs KHUCIOopoJa B BO3AyXe, TMOJy4deHHe, coOupaHue,
pacrno3HaBaHHE U U3YYE€HHUE CBOMCTB KHCIIOPOJA, HAOJIOIEHUE B3aUMOJIECHCTBUS BELIECTB C KUCIOPOJIOM U
YCIIOBHSI BO3HMKHOBEHHUSI M TPEKpAILeHUs TOpeHus (mokapa), O3HAKOMJIEHHE C O0pa3liaMH OKCHUAOB U
OIHMCaHUE UX CBOICTB, MMOJy4YeHHE, COOMPAaHUE, PACIIO3HABAHNE U M3yYE€HUE CBOMCTB BOAOpOAa (FOpeHHE),
B3aumoJeiicteue Bomopoaa c¢ okcugom wmenud (II) (BO3MOXKHO HCIIONIB30BaHHME BHAEOMATEPUATIOB),
HabroeHne 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON MAcCOBOM  JIOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METaUIaMU (HAaTpHUEM U KalblueM) (BO3MOKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), HCCIEIOBaHUE OO0pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
KJIaCCOB, HAOJIOJICHHE WM3MEHEHHUS OKpPAacKHM HHIUKATOPOB B PAcTBOpaxX KHUCIOT W WIETOYEH, M3ydeHHe
B3auMmozeiicTBuss okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C METaUlaMU, pPEaAKIUn
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETaula JAPYyTUM U3
pacTBOpa COJM, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/1ad Mo Teme «BaxHelmume Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xuMudeckux iemenTos JI. . Menaeneesa.
Ctpoenue aToMmoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMENbHbIE METAJUIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBIL.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneesa.
Kopotkonepuoanast u niuaHOnepuoanasi ¢opmsl [leproaudeckoii cucTeMbl XUMUYECKHX 31ieMeHTOB J[. 1.
Menpeneesa. Ilepuoas! u rpynmsl. @PU3nUeCKUil CMBICI TOPAIKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIBI
JJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX 000JI0YeK
aToMOB nepBbIX 20 xuMudeckux aneMeHToB Ilepunonnueckoit cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XMMHYECKOI0 3JIEMEHTA 10 ero nojoxeHuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METANIMYECKUX W
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U EPUOIAM.

3nauenne llepuogmueckoro 3akoHa u Ilepuogmyeckoil CHUCTEMBI XUMHYECKUX DSJIEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [. 1. MeHneneeB — yu€HbIN U rpakJaHUH.

Xumunyeckass cBs3b. KoBasieHTHas (MosisipHasi M HEMOJIApHAsl) CBSA3b. OJIEKTPOOTPULIATEIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHus. OKHUCIUTENIbHO--BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl OKHUCIEHHS U
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3y4YeHHE O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA ITMHKA C
pacTBOpamMM KHUCJIOT M WIEJNOYEH, MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakiuu pa3ioKeHNs, COSTUHEHMS).

Meostcnpeomemnwie ceasu

Peanuzaiusi MeXNpeaAMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kilacce OCYIIECTBISIETCS 4epe3
UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U MOHSATHUH, SBISIOMUXCS CHCTEMHBIMH
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOIO IUKIIA.



OO1ye ecTecTBEHHO--HAy4YHbIC TIOHATHS: Hay4YHbIH (aKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CHHTE3,
K1accu(UKanysi, MEePUOANYHOCTD, HAONIOACHHE, IKCIIEPUMEHT, MOJCINPOBAaHHE, W3MEpEHHE, MOJEIb,
SIBJICHHC.

®usuka: Marepus, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMBI, PATHMOAKTUBHOCTD,
MOJICKYJ1a, O3JIEKTPUYECKHUN 3apsill, BEIIECTBO, Telo, O0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tas,
(bu3nYecKre BEIMIUHBI, SIUHULBI H3MEPEHUsI, KOCMOC, IUTaHeThl, 3BE3/1b1, CONHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMbIE, TOILIHBO,
BO/IHBIC PECYPCHL.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkius

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux siemeHToB [l M. Menpaeneena.
CtpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XMMHUYECKHX OJJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KM, KaJbIUs U UX COCAMHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoii
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUIbI XMMHUYECKOW CBSI3U. THUMBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH M BUJ1a XUMHUYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBAa BEIIECTB,
OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIUHEHHM, T€HETHYECKasl CBSI3b HEOPTaHUYECKHUX
BCILIECTB.

Knaccudukanus XUMHUECKUX peakluid MO pa3IUYHbIM MpU3HaKaMm (M0 YHUCIY U COCTaBy
YYacTBYIONIMX B PEAKIMU BEHIECTB, 1O TEIUIOBOMY J(P(EKTy, MO0 U3MEHEHUIO CTCICHEH OKHCIICHHUS
XUMHYECKHX JJEMECHTOB, IO OOpPAaTUMOCTH, IO YYAaCTHIO KaTanm3aTopa). DK30- H DHIOTCPMUUYCCKUE
peaku, TepPMOXUMHUYECKUE YPABHEHHUSL.

[TonsTHE O CKOpOCTH XMMHUUYECKOW peakmnuu. [loHsTHE 00 00paTHMBIX M HEOOPATUMBIX XUMHUUYECKHUX
peakuusx. [loHsATHE O TOMOTEHHBIX U TETEPOTreHHBIX peakuusx. [lonstue o karamuze. [lomsaTue o
XUMUYECKOM paBHOBeCHU. DaKTOpbI, BIMUSIONIME HA CKOPOCTh XHUMHYECKON pEaKIUu M IOJO0KEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC peaxiuu, AIEKTPOHHBIN OaaHc OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHON peakiuu. COCTaBICHUE YpaBHEHUW OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOJIb30BAaHUEM METO/Ia JJIEKTPOHHOTO OasiaHca.

Teopus 3JAEKTPOIUTUYECKONW TUCCOIMALMU. DJEKTPOJUTHI M HEIIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOIMAlMU BEIIECTB C PA3IMYHBIMA BHUJIAMU XMUMHYECKOW CBsi3U. CTENEHb AMCCOLMALIMH.
CusibHBIE U CJTa0bIe DJIEKTPOJTHUTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBHS NPOTEKaHUs peakUuid HOHHOTO OOMEHa, IIOJHBIE W
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHUI U COJIEH B CBETE MPEACTaBICHUMN
00 aneKTponuTHIeCcKor Auccoranyu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHsATHE O THApONIU3E CoMNelt.

Xumuueckuit yIxcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTATUYECKUX PEMIETOK HEOPTAaHHMYECKUX BEIIECTB — METAIJIOB H
HeMeTalsIoB (TpaduTa W anmasza), CIOKHBIX BEIIECTB (XJOpUAA HATpHsi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMUMHYECKOH  peakuMd OT  BO3ACWCTBUS  PA3NUYHBIX  (PAKTOpPOB,  UCCIEJOBaHUE
AJIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, MPOIECCA AUCCOIUAIMK KUCIIOT, MIEI0OYeH U cojeil (BO3MOKHO
WCIIOI30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHUE OMBITOB, WUTIOCTPUPYIOMIUX TPU3HAKK TMPOTEKAHUS
peakiuii WOHHOTO OOMeHa (oOpa3oBaHME OcCajka, BBIJEICHHE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakiuil  (TOpeHHe, peakiuu
pasNoKeHUs, COSAMHEHUS ), PACTIO3HABAHUE HEOPTAHUYECKUX BEIIECTB C MTOMOIIBIO KAaYeCTBEHHBIX PEAKITHIl
Ha WOHBI, PEIICHUE KCIIEPUMEHTATBHBIX 3a/1a4.

HemeTanasl 4 UX cOeIMHEHUS



OObmass xapakTtepucTuka rajaoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH
okucaenus. CtpoeHne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
IpuUMepe XJiopa (B3aUMOJEICTBHE C MeETaljlaMHu, HEMETaUlaMM, Luenodamu). Xiopoogopon. ComsHas
KHMCIIOTa, XMMMUYECKHE CBOICTBa, IOJNydeHHE, IpuUMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHu3M uesoBeka. BaxkHele XJI0puabl U UX HaXOXKJICHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3aeMeHTOB VIA-rpynmbel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CrtpoeHune W (pu3MyUecKre CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnotporHbeie MOTUGHUKAIIMKA KHCIOPOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOpO, CTPOCHUE,
¢busznueckue U xumMmuueckue cBoricTBa. OKCHUIBI Cephl KaK MPEJCTABUTENN KHUCIOTHBIX OKcHUI0B. CepHas
KHCIOTa, (U3MYECKMe M XHUMHUYecKue cBoicTBa (0OImMe Kak MpPEeJCTaBUTENs Kiacca KHUCIOT H
cnennpuyeckne). XUMHUUECKHE PEAKLUH, JISKAIIHE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYSHUS CEPHOM
kucaoThl. [Ipumenenne ceproit kuciaotsel. Conu cepHON KHCIOTHI, KAUECTBEHHAs! peakiys Ha Cyib(ar-uoH.
Haxoxpaenue cepbl u e€ coequHeHUN B mnpupoie. XHUMUYECKOE 3arpsi3HEHUE OKpYKalolel cpeibl
COCUHEHUSIMH cepbl (KUCIOTHBIE TOXKIW, 3arps3HeHHe BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpuponae, ¢GU3NYECKUE U XHUMHUYECKHUE CBOMWCTBA.
KpyroBopor a3zora B mpupoae. AMmuak, ero (u3HUecKhe M XUMHYECKHE CBOWCTBa, MOIMy4YeHHE U
npumenenue. Conu aMMOHMS, UX (U3MUECKHEe M XMMHUYECKHE CBOWCTBA, NnpuMeHeHue. KadecTBeHHas
peakuuss Ha HMOHBI aMMOHHMS. A30THAas KHUCJIOTa, €€ MOJydyeHHe, (PU3MYecKMe M XHUMUYECKHE CBOMCTBA
(obmue kak MTpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcmonb3oBaHWe HUTPATOB U coliei
aMMOHHS B KauyeCTBE MHUHEPANBHBIX yHOOpeHuH. XUMHYECKOe 3arpsi3HEHUE OKpYXKAloIIeH cpembl
COCUHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3J1yXa, HOYBbl U BOJ0EMOB). dDocdop,
aymorpornabie Mogudukanuu (ocdopa, duzmueckue U xumudeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kucnora, puU3MUECKHMEe M XMMHUYECKHE CBOICTBa, moiydeHue. Vcnonb3oBanue ocdaroB B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIEpo], aNIOTPONHbIE MOAU(PUKALIMU, paCIPOCTPAaHEHUE B NpUPOE, GU3NYECKUE U
XUMHYecKkHue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoje. Okcuabl yriepoja, X pu3nueckue
U XMMUYECKHE CBOMCTBa, JAEUCTBHE HA JKUBBIE OPraHU3MBI, MOJIyY€HHE M NPUMEHEHHE. DKOJOTMUYEeCKUe
npoOneMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (IV), rumoresa T100aNbHOTO TOTEIUICHUS KJIMMATa,
MapHUKOBBIN AP deKT. YTonbHast KUCIOoTa U €€ colu, UX (PU3NUEeCKHe U XMMHUYECKHE CBOICTBA, OIyYeHHUE U
npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-UOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEJHUIIMHE,
MPOMBIIIJICHHOCTH U CEIBCKOM XO3AUCTBE.

[lepBoHayasibHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEMHEHUSX yriiepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, STaHOJ, IJIMIEPUH, YKCYCHas KUcioTa). [IpupoaHble HCTOYHUKY YIII€eBOJOPOIOB (Yrob,
NPUPOJHBIN Ta3, He(Th), NPOAYKTHl HUX HepepaboTku (OEH3MH), WX POjdb B OBITY M HPOMBIIIJICHHOCTH.
[TonsTHE O OMOMOTHYECKH BAXKHBIX BEIIECTBAX: KHUPaX, OeJKax, YIIeBOAaX — U UX POJIU B )KU3HH YEIOBEKa.
MatepuanbHO€ €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COECAMHEHUH.

Kpemuuii, ero ¢usmueckre W XMMHUYECKHE CBOICTBa, mojiyueHue M mnpuMeHeHue. CoennHeHUus
KpeMHHUA B nipupoze. O6mue npeacrasieHus 06 okcuae kpeMuus (IV) u kpemuueBoit kucnore. CHUITUKATHI,
WX UCIOIB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHEWIINEe CTpOUTENbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobiiemMpl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKINil Ha XJIOPUI-UOHBI H HAOIIOICHNE IPU3HAKOB UX MPOTEKAHMS, OTIBITHI, OTPAXKAIOIINE
¢usznyeckne M XHMMHYECKHE CBOWCTBA TaJO€HOB M UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C o0OpasmamMu XJOPHAOB (TajJOTreHUIOB), O3HAKOMJIEHHWE C oOpa3laMu



ceppl M €€ coeauHEHUsAMH (BO3MOXKHO WCIOJIB30BaHUE BHUICOMATEPUAIOB), HaOIIOJECHUE TIpoliecca
oOyriuBaHUs caxapa MOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, MU3Y4YE€HHE XUMHYECKHX
CBOMCTB pa30aBICHHOW CEpPHONl KHUCIIOTHI, MPOBEACHHE KAuyeCTBEHHOW peakiuu Ha CcyabpaT-uoH |
HaOIIto/IeHNe TpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMU CBOWCTBaMU a30Ta, ochopa u ux
COCMHEHUI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEpPHANIOB), oOOpa3mamMu a30THbIX U (ochopHBIX
ynoOpeHui, mojlyueHHue, coOupaHHe, paclOo3HAaBaHWE U H3yYEHHE CBOMCTB aMMHaka, HpPOBEACHUE
KAUeCTBEHHBIX PEAKIMii Ha HWOH aMMOHUs W ¢Gocdar-uOH M U3yUyeHUE MPU3HAKOB HMX MPOTCKAHUS,
B3alMOJICIICTBME KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO —MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYEHUE MOJIeJe KPUCTAJUIMYECKUX peImEToK anMasa, rpadura, QysuiepeHa,
O3HAaKOMJIEHHE C MPOILIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
POTHBOra3a, MoJyueHne, cCoOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB YIJIEKHCIIOTO ra3a, IpoBeIeHHe
KAueCTBEHHBIX peaknuii Ha KapOOHAT M CHIMKAT-WOHBI W UW3YYCHHE NPHU3HAKOB WX NPOTCKAHUS,
O3HAKOMJICHHE C MPOAYKLMEH CHUIMKATHOMW MPOMBIILJIEHHOCTH, PEIICHUE SKCIHEPUMEHTANbHBIX 3a7ad IO
TeMe «BakHellne HeMeTauIbl U UX COCAUHEHUSD.

MeTaJuibl ¥ UX COeIMHEHUS

OO0miast xapakTepuCTUKa XMMHUYECKHX JJIEMEHTOB — META/UIOB HAa OCHOBAHUHU HX IOJIOKEHUS B
[lepuonnueckoil cucreme xummuueckux 3nemeHToB J[. M. MenneneeBa u crpoenusi atromoB. CtpoeHue
MeTauioB. Merayuindeckasi CBsI3b U METAJUIMYECKash KPUCTAJUIMYECKas: PEIIETKA. DIEKTPOXUMUYECKUHN Psijl
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBoicTBa MeTaiioB. OOmue crocoObl MOy4eHHUs
MeTaiioB. [ToHsTHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. Crasel (cTais,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX TPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[lenounble MeTaybl: nonoxkeHue B llepuommyeckoit cucreme xumuyeckux snemento JI. WM.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxOXXJAeHHE B mpupoje. Ousznueckre M XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanus). OKCUIbI U THAPOKCUJIBI HATPUA U Kanus. [IpuMeHeHne menouHbIX METaIOB U
UX COEOUHEHHUMN.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUW M KadbUui: monoxxeHue B llepuogumyeckoit cucreme
xumuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE X aTOMOB, HaX0XKJI€HUE B npupoae. dusznueckue u
XUMHUYECKHUE CBOMCTBA MarHusi W Kaiblus. BakHeimme coennHeHHUs Kalblus (OKCUI, THAPOKCHUII, COJH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepunonnueckoit cucreme xumuueckux sneMeHtoB Jl. M. Menneneesa,
CTpPOEHHE aToMa, HaXOXKJeHue B npupojie. dusndeckne u XuMUYECKUE CBOMCTBA allfOMUHUA. AMGBOTEpHbBIS
CBOWCTBA OKCHJIA U THAPOKCUIA ATFOMUHUS.

Kenezo: nmonoxenune B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHUE aToMa, HaxoxJaeHue B mnpupoje. dunyeckue M XUMUYECKHE CBOMCTBa kene3a. OKCHnpbl,
ruapokcubl U conu xxenesa (1) u sxenesa (III), ux cocra, cBOMCTBA U MOTyYEHUE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMH METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3Y4YCHHE
pE3yNbTaTOB KOPPO3UU METAVIOB (BO3MOXKHO HCIIOJNB30BaHHE BHAEOMATEpUANOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJlbIUs M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIIeTIOBaHNE CBOMCTB MKECTKOM BOJIBI, ITPOLIECCa TOPEHHUS Kene3a B KUCIopo/ie (BO3MOXKHO HCIOIb30BaHHE
BUJICOMATEPHANIOB), TMPU3HAKOB TPOTCKAHUS KAaYeCTBEHHBIX pEaKIHWi Ha WOHBI: MarHUs, KajbIus,
amomuHus, 1nuHKa, skene3a (II) w xemeza (III), meam (II), HaOmromeHwe M OMUCaHUE TIPOIECCOB
OKpalllMBaHUs TUTAMEHU MOHAMHU HATPUs, KaJIUs U KaIbIHUA (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHAIIOB),
ucciaenoBaHue aM(OTEpHBIX CBOWCTB THUIAPOKCHAA AJTIOMUHHMS W THUIPOKCHIA I[IMHKA, PEIICHHE
AKCIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHelIe MeTallibl U UX COCIUHEHUSI.

XuMus M OKpyxKamoLas cpeia

BemecTtBa m Marepuasibl B TOBCETHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe MCnoab30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBast moMoIp Mpyu XMMUYECKHAX 0’KOTaX U OTPABIICHUSX.



XUMUYECKOe 3arps3HeHHE OKpY»Karolled cpeabl (IpenenbHasi AOMyCcTUMasi KOHIIEHTpAIUsl BELECTB,
nanee — [1J1K). Posib XxuMuu B peIrieHun SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yudeHne o0pas3oB MaTepraoB (CTEKIIO, CINIABbI METAJUIOB, MOJIMMEPHBIE MAaTEPHATIBI).

Meoscnpeomemnvwie ceasu

Peanuzanusi MexXnpeaMEeTHBIX CBSI3el MPU M3YUYEHUH XMUMHH B 9 Kiacce OCYIIECTBIISIETCS 4epes
MCIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATUH, TaK U TOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTSL OTACTBHBIX MPEIMETOB €CTECTBEHHO--HAYIHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIEC MOHATHUSA: HAY4HbIN (DaKT, runoresa, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKanus, NEPUOAUYHOCTb, HAOIIOEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, H3MEPEHUE, MOJEIb,
SBJICHHUE, TAPHUKOBBIN 3 (EKT, TEXHOIOTUS, MATEPUAIIBI.

dwusuka: mMarepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, W30TOIBI, PaJHUOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKHM 3apsij, MPOBOIHUKH, MTOTYIPOBOJAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIECTBa, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKasl PEIIETKa,
CIUTIaBbl, (pU3MYECKHE BEIMYMHBI, CAMHHIIBI M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MIBI,
Comnnue.

buonorus:  dorocuHTes, npixanue, Ouocdepa, IKocHCTeMa, MUHEpaJbHbIEe  yIO0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTRA.

I'eorpadus: armocdepa, runpocdepa, MEHEPAIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOTrPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTAIOTCS B
xoJe OoO0y4eHHMs] XUMHH B EIUHCTBE Y4e€OHOW M BOCHUTATENbHOH JEATENIbHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMH POCCUNUCKUMU COIIMOKYITYPHBIMU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU
B 00lIecTBE MpaBUIaMU U HOPMaMHU MOBEICHUS M CIIOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHHUS, CAMOPa3BUTHS
U COLIMAIN3aUuu 00yJaronIXCs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI U PACHIMPEHHE OIbITAa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
4acTu:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIEIUIO,
MOHMMAaHMsI 3HAYCHUS XWMHUYECKOW HAyKW B >KU3HH COBPEMEHHOIO OOIIECTBAa, CHOCOOHOCTH BIAJIETh
JOCTOBEpHOM HMH(POpPMAIIMEH O TEPEIOBbIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHON XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIECTBa;

2) rpa;kIaHCKOT0 BOCTIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax W MPaBHJIAX MEXIIMYHOCTHBIX OTHOIIECHUH B KOJIJICKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4€OHO-UCCIEA0BATEIbCKOM, TBOPUECKON
U JPYTUX BUAaX JAESTENbHOCTH, TOTOBHOCTU K pa3HOOOPa3HOM COBMECTHOU JNESATEILHOCTH MPHU BHITIOIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a]a4, BBIMIOJIHEHUU XHMHUYECKUX OJKCIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO U B3aMMOIIOMOIIIM B MPOLIECCE ITOH Yy4eOHOH IeATEeNbHOCTH,
TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJCHUE MU TOCTYNKH CBOMX TOBApUILEH C TO3UIMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMS TOCIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 NO3HAHMS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS] O BEIIECTBE M XHMMHUYECKOM pEaKIMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKU U COCTAaBJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOUH
KapTUHBl MHpa, TMPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOMABI, B3aHMMOCBS3SIX
YeJI0BEKa C MPUPOAHOU CPEAOM, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABAaTEJIbHbIE MOTHUBBI, HAMPABJICHHbIE HA MOJYyY€HHE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOJMMBIE
uis  0ObsCHEHUS HaONIOAAeMbIX MPOLECCOB U  SIBJICHHWM, IO3HABaTeNbHON, WH(GOPMALMOHHON H
YUTATEIbCKOM KYIbTYphl, B TOM YHCIE€ HABBIKOB CAMOCTOSITENBHOW pabOThl C Y4EOHBIMH TEKCTAMU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPECTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOy4YeHHI0 U TMO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMUIO, TIPOCKTHOM W  HWCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBIEHHOCTH U YPOBHS O0y4YEHHS B HajbHEHIIEeM;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHWE TMOCIEACTBUM W HENPUSITHE BPEAHBIX IMPUBBIUEK (YNOTpeOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOIIO/IEHUS TIPAaBUI O€30MaCHOCTU MPH OOpaIleHUH C
XUMHYECKUMHU BEUIECTBAMH B OBITY M pEaIbHOM JKU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPaKTHYECKOMY M3YyUEHHUIO0 MpodeccHil U TpyAa pa3udHOro poja, YBaXEHHE K TPYAY U
pe3yiabTaTaM TPYIOBOM JAESITENbHOCTH, B TOM YHUCJI€ Ha OCHOBE MPUMEHEHHMsI MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BHIOOp WHIWUBUAYATHHOW TPACKTOPHH TMPOJODKEHUS O0O0pa3oBaHUs C y4ETOM
JMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIEeIHOM
MpoECCHOHAIBHON NIEITEIbHOCTH W PAa3BUTHUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;



6) DK0JIOTNYeCKOr0 BOCIIUTAHHUA:

9KOJIOTMUYECKHU 11e1ec000pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE eé
CYIIECTBOBaHMSA, TOHUMAHUE IIEHHOCTH 3J0pOoBOro M Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3ZHAHUE [IEHHOCTH COOIIOICHUS
MpaBWJI 0€30MaCHOr0 MOBEIEHUs TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYALUSAX, YTPOKAIOLIUX 310POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPHUMEHATh 3HaHUS, IOJydaeMble TpPU HU3YYCHHM XUMHH, IS pPEUIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOM CPENOM, I MOBBIIMIEHUS YPOBHS S3KOJIOIMYECKOW KYJBTYpHI,
0CO3HaHUs TN100aIbHOr0 XapakTepa SKOJIOrHUECKUX MpoOjeM U MyTel MX peuieHHs MOCPEICTBOM METOI0B
XUMHUHU, OSKOJOTMYECKOIO  MBILIUIEHUS, YMEHUS PpPYKOBOJACTBOBAaTbCA MM B  II03HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe mMetanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE JJI1 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOpHSs, NMPHUHIIMI, TUHoTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
ApyTroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJISIOT Ha OCHOBE
3HaHUM W3 ATHX MPEIMETOB (OPMHPOBATH TPEACTABICHUE O LEIOCTHOM HAaydyHOW KapTHHE MHUpPA, H
yHHUBEpCalIbHbIE Yy4eOHbIE JeHCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYISITUBHBIC), KOTOpHIC
obOecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITENIbHOMY IUIAHUPOBAHHMIO U OCYIIECTBIICHHUIO
y4eOHO eI TeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble Jlornueckue AeicTBUA:

YMEHUS UCIO0JIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUSI TP OCBOEHUM 3HAHUW: PACKPBIBATh CMBICI
XUMUYECKUX TOHSATHH (BBIACIATh MX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMH
MOHATHSIMH ), UCTIOJIb30BATh TIOHATHUS JUISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB M SIBIICHUH, BRIOUPATH OCHOBAHUS
U KpUTEpUH s KiIacCU(PUKAIMKA XUMHUYECKUX BELIECTB MU XHMHUYECKUX pEaKluid, YCTaHABIMBATH
MPUYMHHO-CICICTBEHHBIE CBS3M MEXIy OOBEKTaMU W3Y4YCHHs, CTPOUTH JIOTHUECKHUE PACCYXKIACHUS
(MHAYKTUBHBIC, IETyKTUBHBIE, TI0 aHAJIOTUH ), JCJIaTh BHIBOJIBI U 3aKIIOUCHUS;

YyMEHHE TPUMEHATh B TpPOLECCe TIO3HAHUA TMOHATUS (IpEeIMETHblE U  METallpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, HCIIOIb3YEMbIE B XUMHUH, TIPE0OPA30BLIBATH IIHPOKO MPUMEHSIEMBIE B
XUMHH MOJIENIbHBIE TMPEACTABICHUS — XMMHUYECKHI 3HaK (CHMBOJN JJIEMEHTa), XUMHueckas Qopmyrna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Y4eOHO-NO3HABAaTENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU U3Y4aeMbIX OOBEKTOB
— XUMHUYECKHX BEIIeCTB M XHMHUYECKUX pEaKIuil, BBISBIATH OOILIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTHUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SABICHUSIX.

Ba3oBsble uccienoBarebCcKkue AeiCTBHA:

YMEHHE HCMOJb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTa IO3HAHMS, a TaKXkKe B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYKIECHUI;

NpuoOpeTeHne OmbITa 1O IUIAHUPOBAaHUIO, OpraHU3alldd M  TPOBEACHHUIO  YUYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a X0JI0M Ipoliecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €ro pe3ysbTar,
dbopMynpoBaTh 0000LIEHHUS U BBIBOJBI 110 pe3ysIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh
OTYET O MpoAeTIaHHo paboTe.

Paborta ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (OpM
MIpPE/ICTaBJICHMS], TOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYYHO-MOMYJSpHAs JINTEpaTypa XHUMHUYECKOTO
COJIepKaHusl, CIpPaBOYHBbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHUBATh MPOTHBOPEUMBYIO M
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHSATh pAa3JIMYHble METOJAbl U 3alpochl NpU MOUCKE U OTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3aday
onpeAeNnéHHoro  TUMa, NpuoOpeTeHHe ombiTa B  00JacTH  HMCHOJB30BaHUS  MHQPOPMAIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJIa/IEHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO  BBIOMpATh ONTUMaJbHYI0 (QopMy MpeAcTaBieHUuss uHGOpMalUu U
WUTIOCTPUPOBATH PelIaeMbIe 3a/1a4M HECIIOKHBIMHU CXeMaMU, JuarpaMMaMHu, IpYyruMu GopMamMu rpaduKe i
AX KOMOMHAILIMAMIU;
yYMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATH B IpOIECCe yYEOHON M MCCIIeN0BATENbCKON J1eATEIbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIIICHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEBI.
KoMMyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiHM) AUCKYCCUU) MO CYIIECTBY OOCYKIaeMON TEMBbI,
(bopMyIUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIIMOJIHEHUS MTPEIOKEHHON 3a/1auH;
YMEHHSI TIPEJCTABIATH TOJTYYCHHBIE PE3yJIbTaThl IMO3HABATEIHHOW JEATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaxX; JAeNaTh TMPE3CHTAIMI0 PE3yJbTaTOB BBITIOJHEHUS XWMHUYECKOTO SKCIIEPHUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOKWCTB BEIIECTB, YYCOHOTO MPOEKTA);
YMEHHSI Y4eOHOro COTpPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I103HABaTEIbHONM U
HCCIIEIOBATENILCKONW JIEATENIFHOCTH NPU PEIICHHHM BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yuéTa OOIIMX
HWHTEPECOB U COTJIACOBAHUS MO3HIIHIA (00CYKICHHS, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOP AMHAIIHS
COBMECTHBIX JICHCTBHI, OMpeieieHue KPUTEPUEB M0 OLICHKE KaueCTBA BBITIOJTHEHHON padOTHI U IpyTHeE).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEJIbHO  ONPEAENsATh LENu JIeATENbHOCTH, IUJIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIBHOCTh, BBIOMpATh HamOolee
s (deKkTUBHBIE CIOCOOBI pelIeHUs] y4eOHBIX M MO3HABATEIbHBIX 3a/lady, CAMOCTOSITEIBHO COCTABIATH WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM ACHCTBHI MpPHU BBHIMOJIHEHUM 3aJaHU C Y4ETOM MONY4YECHUS
HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3yabTara 3asBICHHOW MLEIH, YMEHHE HCIOJNb30BaTh W AHAIM3HPOBATH KOHTEKCTHI, IpeiaracéMble B
YCIIOBUY 3aJaHHIA.
HNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COAEpPMaHHS, YCTAaHOBJIEHHOTO
naHHOHM (enepanbHOM padodei MpOorpamMMoid, BBIIEISIOT: OCBOCHHBIE OOYYarONIUMHUCS HAy4dHbIE 3HAHUSA,
YMEHHUS M CIOCOOBI AeMCTBHMA, criennduyeckue 1 NpeAMEeTHON o0macTu «XUMUS», BUABI ACSITEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHWsS, €r0 HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3TUYHBIX
y9eOHBIX M HOBBIX CHUTYaIlUsX.
K xonmy oOyuenust B 8 kJjiacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHIA:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSTHUN: aTOM, MOJEKYJa, XUMHUYECKHH JJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHUTEINIbHAsl aTOMHAsi U MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIpHAsI Macca,
MaccoBasi JI0Jsl XUMHUYECKOTO DJIEMEHTa B COCIMHEHUH, MOJIPHBIA O00BEM, OKCHI, KHCJIOTa,
OCHOBaHHWE, COJb, DJICKTPOOTPUIATEILHOCTh, CTENCHb OKUCJICHUS, XHMHUYECKas peaKius,
KIaccupUKalUg peakuil: peakiMd COEIWHEHUS, PeaKIMHU Pa3jIOXKEHHs, PEaKluu 3aMelleHHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUYECKUE PEAKIUH, TeTUIOBOU 3(PQEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION atoma, aTOMHas opOuTaib, paguyCc aroMa, XMMUYecKas CBsS3b, MOJSpHas U
HETIOJIsIpHAsT KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccoBas OIS
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHS) B PACTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSATH OTH TOHATHUS TPH
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUN;

® ICIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHHs (OPMYNT BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

® OmpeneNnsaTh BAICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHHSX, CTETICHb OKHCIICHHS
JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIIEIKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy



coeuHEeHM 1o ¢opMynaMm, BUJ XUMUUECKON CBS3U (KOBAJICHTHAs M MOHHAs) B HEOPraHMYECKHUX
COC/INHEHMSIX;

packpbiBath cMbica Ilepuoguueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATh TIOHUMaHUE
[IEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT UX IIOJIOXKCHUS B
IIepnonnueckoi cucreMe, 3aKOHOB COXPAaHEHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHs], 3aKOHAa ABOraapo;

ONMCHIBATH M XapaKTepu3oBaTh TaOnuuHylo (opmy Ilepuoanueckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas nmoarpynna (A-rpymnma)» u «nodounas noarpymnna (b-
rpymna)», Majble U OOJIbLINE MEPUO/IbI, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TabJuliie
«IIlepuognyeckas cucrema xumuueckux siemMeHToB [[. WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMsI aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsal sapa, oOuiee
YHCIIO 3JIEKTPOHOB U pacrlpe/iesieHue X MO0 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIUPOBATh XUMUYECKUE HJIEMEHThI, HEOPIaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKIHU
(M0 uMCTy ¥ COCTaBY YYacTBYIOIIUX B PEaKLUU BEIIECTB, IO TEIIOBOMY 3h(DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOMICTBA BEIIECTB pPa3jIMYHBIX KIIACCOB,
MOATBEPK/1asl ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYKO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOIO 3JIEMEHTa 1O (opMysie COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHIO XUMUYECKOUN pPEaKInH;

MIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHOU ACATEIBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
000011IeHre, CHCTEMAaTH3alNI0, KIIACCH(PHUKAIINIO, BHISIBJICHUE IPUUYNHHO--CIICICTBEHHBIX CBSI3EH —
JUISL W3Y4YEHUs] CBOMCTB BEIIECTB M XHUMHYECKUX pPEaKUUW, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOII0/IeHUE, U3MEPEHUE, MOJICIIUPOBAHHE, YIKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);
CIIeZIOBaTh IMPaBHJIAM IIOJIb30BAaHUSI XUMHUYECKOW MOCYIOW W JIaOOpaTOpHBIM O0OPYIOBaHUEM, a
TaK)Ke MpaBUiIaM OOpalleHMs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSMU IO BBINOIHEHUIO
71a00pPaTOPHBIX XMMHUYECKHX OMNBITOB MO TMOJTYYEHHI0 M COOMpaHMIO Ta3000pa3HbIX BEILIECTB
(BomopoAa M KHCIOPOJA), HPUTOTOBICHHUIO PACTBOPOB C OIpPEAeNEHHOW MaccoBOM mosei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IPOBOJUTh XHMHUYECKHE DKCIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB IENOYEH W KUCIOT C TIOMOIIBIO HWHIUKATOPOB (JTAKMYC,
¢denondranen, METUIOPAHK U IPYTHE).

K koHIiy oO0y4yeHus B 9 Kjacce mpeaAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHSATHUH: XMMHUYECKHM HJIEMEHT, aTOM, MOJIEKYJa,
MOH, KarTuOH, AaHWOH, IPOCTOE  BEIIECTBO,  CJIOXHOE  BEIIECTBO,  BAJIEHTHOCTD,
JJEKTPOOTPULATENIBHOCTh, CTENEHb OKHCICHUs, XHMHYECKas peaklnus, XUMHUYECKas CBs3b,
TEIVIOBOM A (PEeKT peakuuu, MOjb, MOJSPHBIM 00BbEM, pacTBOpP, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMAIMs, pEeaklIUd MOHHOrO oOMeHa, KaTalu3aTop, XHMHYECKOoe
paBHOBecHe, O0OpaTUMbIe U HEOOpaTUMBble pPeaKIuH, OKHCIUTEIbHO-BOCCTAHOBUTENIFHBIEC PEaKIIIH,
OKHUCJIUTEIb, BOCCTAHOBHUTENIb, OKHCJIEHHE M BOCCTAHOBJIEHHE, AaJUIOTPOMNUs, aM(OTEPHOCTD,
XUMHYECKas CBA3b (KOBaJIEHTHAs, MOHHAs!, METaJUIMYECKasi), KpUCTalInyecKkasi pemeTka, Koppo3us
METAJIJIOB, CILIABbI, CKOPOCTh XUMUYECKOW peakLuy, IPEAeIbHO AonycTuMas KoHueHTpauus [IJIK
BEILECTBA;

MJUTFOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XMMHWYECKHUX MOHATUNA U NPUMEHATHh 3TH MOHATHS IIPU
OIMCAHUU BELIECTB U UX NPEBPALIECHUN;



UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JMJIsi COCTaBiieHHUS (OpMyNl BELIECTB M YpaBHEHH
XUMHYECKUX PEAKIIUI;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHMS XUMHUYECKHX DJJIEMEHTOB B COEIMHEHMSX
pPa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMNPENEIEHHOMY KJIAacCy COEOUHEHUN I10
dbopMynaM, BUJI XUMHUYECKON CBA3M (KOBAJICHTHAs, HOHHAs, METAJLIMYECKasl) B HEOPraHUYEeCKUX
COCMHEHUSX, 3aps] MOHA MO XUMHUYECKOW (opmyie, xapakrep Cpelasl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COEAUHEHUM, TUI KPUCTAIIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpbiBaTh cMbicin [lepuoanueckoro 3akona /. WM. MenzaeneeBa U JE€MOHCTPUPOBATH €ro
MOHMMAHHUE: ONHUCHIBATh W XapaKTepH30BaTh TaOMMuHyr ¢opmy I[lepnoauyeckoil cucTEMBI
XUMHUYECKHUX D3JIEMEHTOB: pa3inyaTh MOHATUSA «TJIaBHasg MOArpymmna (A-rpymnmna)» U «1mododyHas
noarpynna (b-rpymnma)», maneie u OOJdbIIKME MEPUOIbI, COOTHOCHUTH OOO3HAYEHUS, KOTOpHIE
HMEIOTCS. B TMEPUOJUYECKONW TalNHIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO AIEKTPOHOB H PaCIPEIEICHUE UX TI0
AJEKTPOHHBIM CJI0SIM), OOBICHITH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHM B IpeJiesax MaJIbIX IEPUOJI0B U INIABHBIX NOATPYIII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUYECKHUE HJIEMEHThI, HECOPraHUYECKHUE BEIIECTBA, XMUMHYECKUE PEaAKIUU
(TI0 YHMCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIFIOBOMY 3P PEKTY, 10 U3MEHECHUIO
CTENIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0IIME M creuuuueckue XUMHUYECKHUE CBOWCTBA MPOCTBIX H
CJIOKHBIX BEIECTB, MOATBEPKIas ONMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPABHEHUS AJIEKTPOJUTUUYECKON AUCCOLMAIIMN KUCIIOT, IIEJI0UEl U COJIeH, MOJHbIE U
COKpalIéHHbIE YpaBHEHHs peakiuil MOHHOTrO OOMEHa, YpaBHEHHUS DPEaKIIHMi, MOITBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXY BEILIECTBAMH PA3JIMUHbIX KIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS
AIEKTPOHHOTO OallaHca 3TUX PeaKlUid;

MIPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCMMOCTH OT HUX CTPOCHHMS, BOZMOXHOCTH MPOTECKAHUS
XUMUYECKUX MPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COeAMHEHMs, MacCOBYIO [IOJII0 BEIlleCTBa B pacTBOpE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON peaKIlnu;

coOMIoAaTh TMpaBuiia MOJB30BAHUS XUMHUYECKOW TOCYIOM W J1abopaTOpHBIM O0OpYIOBaHHEM, a
TaKKe TpaBWIa OOpaIlleHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJTHEHHUIO
1abopaTOPHBIX XUMHUYECKHX OMNBITOB MO TMOMYYEHHIO M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yrIeKuCIIoro rasa);

MPOBOJUTh  PEAKIMH, TIOATBEPKIAIONMINE KAYSCTBEHHBIH COCTAaB  Pa3JIMYHBIX  BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJOpUA-, OpoMHA-, MOAUA-, KapOoHaT-, (docdar-, CHUIMKAT-,
cynbdar-, TMAPOKCUA-UOHBI, KATUOHBI aMMOHUSI U HOHBI U3yYEHHBIX METAJIJIOB, TPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpPaxX HEOPraHUYECKHUX BEILIECTB;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESITENIBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEMATU3AINIO, BBIABICHHE NPUUYMHHO-CICACTBEHHBIX CBSI3€H — LIS U3YYCHHS
CBOWCTB BEIIECTB W XHUMHYECKHUX pEaKIMi, €CTeCTBEHHO-HAy4YHbI€ METOABl TO3HAHUS —
HaONo/IeHWe, W3MEpPeHHe, MOJCTUPOBAaHUE, OJKCIEPUMEHT (pealbHbIi M  MBICJICHHBIN)



TEMATHYECKOE IINTAHUPOBAHHUE 8 KUIACC

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Nen/m  HaumeHoBaHHe pa3/esioB U TeM MPOrPaMMBbI Beero KoHTpo IpakTuuec- 06pa30BaTEbHbIE PECYPChI
JIbHBIC KHUEC pa6OTLI
paboThI
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
1.1 XuMmusi — BaxHasg 00J1aCTh €CTECTBO3HAHUS U MTPAKTUYECKON 5 ) bubmmoreka [IOK
’ NEITEIHLHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
1.2 BeniecTBa 1 XuMU4YeCKuE peakiuu 15 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3znen 2. BaxHeiilie npeacTaBUTE I HEOPraHUYECKUX BellleCTB
bubnnoreka IIOK
2.1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6 https://m.edsoo.ru/7f41837¢
bu6nuoreka [IOK
2.2 Bonopoa.Ilonstue o kucnorax u cousx 8 1 https://m.edsoo.ru/7f41837c
bu6mmoteka [IOK
2.3 Bona. PactBopsl. [Tonsitue 06 ocHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
. bubmorexa [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I, U. MenaesieeBa. CTpoenne aTtoMmoB. XuMHYeCKast
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUN

31 [Tepnonnueckuit 3akoH u [lepuoanydeckas cucteMa XMMUYECKAX 7 bubmuoreka [JOK
) snemenToB J[. . Mennene-eBa. CTpoeHue aroma https://m.edsoo.ru/7f41837¢
3.2 Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 8 1 bubmmorexa LJOK
https://m.edsoo.ru/7f41837c¢
Wroro no pazueny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 Bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 5




9 KUIIACC

KommuectBo yacos

Nenn/m HaumeHoBaHMe pa3ejioB U TeM NMPOrpaMMBbl Kontpo TpaxTu- DnexTpoHHbIe (IUPPOBEIE)
Bcero YecKHe
JIbHBIE o0pa3oBaTeNbHBIC PECYPCHI
paboThl
paboThl
Pa3ned 1. BemecTBo H XuMH4yecKkmne peakiun
1.1 IToBTOpeHue u yrirydlieHne 3HAHWI OCHOBHBIX Pa3felIoB Kypca 8 Kiacca 5 1 bubmorexa HOK
' P yey pasi P https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUHA 4 bubmorexa [OK
' P peardt https://m.edso0.ru/7f41a636
1.3 ONEeKTPOIUTHYECKAS JUCCOLMALIMA. XUMUYECKHE PEAKIIUHA B pacTBOpax 8 1 1 bubmorexa [TOK
) p A LA peaxt p p https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraaabl 1 HX cOeNHEHUS
bu6mmoreka [IOK
2.1 00 VIIA- I 4 1
11asi XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB rpynisbl. ['agoreHsl hitps-/m.edsoo.ru/7f412636
O6mras xapaktepucTuka XumMuueckux 3iaemMeHToB VIA-rpynmer. Cepa u eé bubnuoteka [JOK
2.2 6
COEIUHEHHNS https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMUUYECKHX 3JIEMEHTOB VA-rpynmsl. A30T, Gpocdop bubmuorexa [IOK
2.3 7 1
U UX COCIUHEHUS https://m.edsoo.ru/7f41a636
OO6mras XxapakTeprucTUKa XUMHIECKUX deMeHTOB IV A-rpynmel. Yriepon u bubmuotexa [JOK
2.4 N 8 1 2
KPEMHUU U UX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pasznea 3. Merajliibl M X COeTUMHEHHUA
bubmuoreka [JOK
3.1 00 7 4
HIHC CBONCTRA METILToB https://m.edsoo.ru/7f41a636
buo OK
3.2 Bakueiinine MeTaibl U UX COeIUHEHUS 16 1 2 nosmorexa I

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




Hroro no pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeia
4.1 BemecTBa 1 MaTepHalibl B XKU3HH YeJI0BEKA 3 bubmorexa HOK
’ B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IMOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC
Ne KosauuecTBo yacoB Jara DJIeKTPOHHbIE
Tema ypoka Konrt- [Ipaktu uudposbie
n/n Bcero U3YYeHUs
pONIBHBIE ~ YECKHUE o0pa3oBaTejibHbIE
paboThI paboThl pecypchl
1 [Ipeamer xumun. Pons XumMuu B )kU3HU 4yesoBeka. Tena u 1 bubnmoreka [JOK
BEILICCTBA https://m.edsoo.ru/ff0d210c
2 [TonsaTHe 0 MeTO/IaX TTO3HAHUS B XUMUU 1 buGmorexa LIOK
A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas pabora Ne 1 «IIpaBuna paGoThl B 1abOopaTOpUu U bubnuorexa [JOK
3 .. 1
npuémbl 00palIeHNUs C Ta00PATOPHBIM 000PYIOBAHHEM https://m.edsoo.ru/ff0d23dc
4 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei 1 bubnmorexa LIOK
m ’ pasi https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha mpumepe bubnuorexa [JOK
5 . 1
OUYMCTKH TOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI H MOTEKYIbI 1 https://m.edsoo.ru/ff0d2a6c¢
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1 bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpOCTHIE ¥ CIIOKHBIE BELIECTBA 1 bubmmorexa LOK
p m https://m.edsoo.ru/ff0d2a6c¢
9 A OJIEKYJISIPHOE YUCHHUE 1 bubmorexa [IOK
TOMHO-MOTICKYIHIPHOE ¥4 https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSIHCTBA COCTaBa BEIIeCTB. XUMHUYecKas (popmyia. 1 bubnmoreka [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTenbHas aToMHas Mmacca. OTHOCUTENbHASI MOJIEKYJIsIpHAS bubnuorexa [JOK
11 1
macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 105151 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUN 1 bubmorexa [IOK
ceo Ao A https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KonnuecTBo Bemectsa. Moib. Monsipaas macca 1 hitps-//m.cdsoo.ru/ff0d5230
14 ) KHE M XUMHUYCCKHE SIBIICHHS. XUMHUCCKAst PEaKIIHsI 1 bubmorexa [IOK
nsHreck ' peakit https://m.edsoo.ru/ff0d37fa
. bubmuoreka [JOK
15 [Tpu3Haky U yclnoBUS MPOTEKAHUS XMUMHUECKUX PEaKIIUii 1

https://m.edsoo.ru/ff0d3al6




bu6mmoreka [IOK

16 3aK0H COXpaHEHUsI MACChl BEHIECTB. XUMUYECKUE YPABHEHUS https-//m.edsoo.ru/f0d3b88
Brrunciienust KoJIn4ecTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM bubnunoreka [HOK
17 .
XUMHUYECKUX PEaAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakluil (CoequHEeHHUs, bubmmoreka [JOK
18
pa3NoKeHUs1, 3aMeIICHUsI, 00MEHA) https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB — y4éHBI-3HIIMKIIONEeTUCT. O000IIeHNE 1 bubmmoreka [JOK
19 N
CHCTEMAaTU3alNsA 3HAaHUI https://m.edsoo.ru/ff0d40c4
KonTposbnas padora Nel mo Teme «BerecTBa 1 XuMHUECKHE bubnunoreka [JOK
20
peakuum» https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — 3iieMeHT bubnnorexa [HOK
21
U npocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
®dusnyecKue 1 XMMUUECKHE CBOMCTBA KUCTIOpoAa (peakinu bubnnoreka [JOK
22
okucieHus, ropenue). [lonsarre 06 okcuaax https://m.edsoo.ru/ff0d4614
CrniocoOslI MostydeHus KHUCIopo/ia B 1abopaTopuu 1 bubnuorexa [JOK
23
MPOMBINUIEHHOCTH. [IpruMeHenne kucnopoia https://m.edsoo.ru/ff0d497a
34 repoNmCtRON ypaBeRIL S0 OTepMICCKIY ubmorera LIOK
CpMO CCKOM yp © > AOTCP https://m.edsoo.ru/ff0d4790
peaKIusIx
TonnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHNEe BO3/1yXa, bubnnorexka [JOK
25
CHOCOOBI €ro Mpe10TBpaIleHHs https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas pabora Ne 3 no teme «Ilomyuenue u cobupanue bubnuoreka [IOK
KHUCJIOPOJA, U3YYEHHE €T0 CBOUCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — anemeHT u npocroe BeuectBo. Haxoxaenue B bubnuorexa [JOK
IpUpoJIe https://m.edsoo.ru/ff0d4dd0
®dusnueckue 1 XUMHIECKHE CBOMCTBA Bojopoaa. [Ipumenenne bubnmoreka [JOK
28
BOJOpOAa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE O KHCTOTAaX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0Bl ONTyYeHUs BOAOPO/Ia B 1ab0paTopun bubmiorexa LOK
OCODBLTOIYH FOPOAL patop https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 o teme «[lomydenue u codbupanue bubnuoreka [IOK
BOJIOPO/Ia, U3YUYEHHUE €r0 CBOMCTB) https://m.edsoo.ru/ff0d4{42
32 MoutsipHblit 00bEM ra30B. 3aK0H ABOTaapo bubmorera [JOK

https://m.edsoo.ru/ff0d542¢




Brruncienus o0b€Ma, KOJTHYECTBA BEIIESCTBA ra3a 1o €ro

bubmuoreka [JOK

33
M3BECTHOMY KOJIMUYECTBY BEIIECTBA MIIA 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 006EMOB ra30B M0 yPaBHEHUIO PEAKIIUN HA OCHOBE bubnmoreka [JOK
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B https://m.edsoo.ru/ff0d5708
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA BObI bubmorexa LIOK
A https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36
CocraB ocHoBanuii. [lonsitue 006 UHIKUKATOpAX https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HachlllieHHbIE 1 HEHACBIILIEHHBIE bubnuorexa [JOK
pacTBOpbl. MaccoBas 0JIs1 BEIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTudeckas padora Ne 5 mo Teme «IIpuroroicHune pacTBOPOB bubnnoreka [JOK
¢ onpeAcIEHHON MacCOBOM 10J1ei pacTBOPEHHOTO BEIIECTBAY» https://m.edsoo.ru/ff0dSeba
bubmuorexa [JOK
39
KontponbHas padota Ne2 o reme «Kucnopoa. Bogopoa. Bomay» https-//m.edsoo.ru/f0d6342
40 OKcubl: cOCTaB, Kiaccu(uKamusi, HOMEHKIIATypa bubmorexa [TOK
AL i T, Yp https://m.edsoo.ru/ff0d664e
41 [TonyueHnue n XMMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnuotexa [JOK
aM(OTEpHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: COCTaB, Ki1accuUKaIysl, HOMEHKIATypa bubmorexa [TOK
’ > T, M https://m.edsoo.ru/ff0d67ca
43 [MosyueHre U XUMUYIECKUE CBOWCTBA OCHOBAHHIA bubmorexa [IOK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukaus, HOMEHKIATypa bubmorexa [TOK
) ’ 1u, M https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue 1 XUMHYECKHUE CBOMCTBA KUCITOT bubmmorexa LIOK
ya https://m.edsoo.ru/ff0dfee2
. bubnmnoreka [JOK
46 Comn (CpeI[HI/Ie).VHOMeHKJIaTypa, CHOCOOBI MOJTYyYEeHHUS, hitps://m.cdsoo.r/00ad947
XUMHUYECKHUE CBOMCTBA 4
[Ipaktuueckas padora Ne 6. Pemenue sxkcnepuMeHTaTbHBIX Bubnuorexa LIOK
47 3aa4 1mo Teme «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7
COCIMHEHUN» c
bubmuoreka [JOK
48 I'eneTnyeckas cBsI3b MEXKIy KJIaCCaMH HEOPTaHUYECKUX hitps://m.cdsoo r/00ad9as

COCTUHEHUN

0




bu6mmoreka [IOK

49 OG600LIEHEe ¥ CHCTEMATU3AINS 3HAHUI https://m.edsoo.ru/00ad9cb
2
bu6mmoreka [IOK
Kontposnbnas padora Ne3 no teme "OCHOBHBIEC KJTacChl
50 p p . https://m.edsoo.ru/00ad9e 1
HEOPTraHUYECKUX COCAUHEHUI .
51 [lepBble MOMBITKU KIACCU(PUKAIIMA XUMUYECKUX SJIEMEHTOB. bubnuoreka [IOK
[ToHsiTHE O rpynnax CXOIHBIX AJEMEHTOB https://m.edsoo.ru/00ad9ffa
I . bubmuorexa [JOK
epuoIMYeCKHii 3akoH U [leproanueckas cucreMa XUMHYECKUX
52 https://m.edsoo.ru/00ada52
anemenToB J[. 1. Menneneesa. Ileproibl, rpymiisl, HOATPYIIIbI .
bu6mmoreka [IOK
53 BIIP https://m.edsoo.ru/00adas52
c
bu6mmoreka [IOK
54 Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Torb https://m.edsoo.ru/00ada34
2
C bubmuorexa [JOK
TPOEHHUE DIIEKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB
55 N https://m.edsoo.ru/00ada6b
[Tepuonnueckont cucremsl [. 1. Menneneena o
X bubmuorexa [JOK
apaKTepUCTHKA XMMHUYECKOTO 3JIEMEHTA IO €T0 MOJOKESHHUIO B
56 " https://m.edsoo.ru/00ada82
[Tepnoanueckoii cucreme /. 1. Menneneesa 4
3nauenue [leproandeckoro 3akoHa Jijisi pa3BUTUSI HAYKH U Brbmuozexa [OK
57 P . vp E https://m.edsoo.ru/00ada96
npakTuku. J{. 1. MenaeneeB — y4u€HbIi, IeIaror ¥ rpakKIaHuH .
bubmuorexa [JOK
58 DJIEKTPOOTPUILIATETBHOCTh aTOMOB XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab
8
bubmuoreka [JOK
59 HMonHas xumuveckas CBI3b https://m.edsoo.ru/00adac3
4
bu6mmoreka [IOK
60 KoBasieHTHast OJSIpHAS] XUMHYECKAsI CBSI3b https://m.edsoo.ru/00adaab
8
bubmuorexa [JOK
61 KoBasieHTHast HETOJSIPHAS XUMUUYECKas CBA3b

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




9

bu6mmoreka [IOK

62 CrerneHb OKUCIIEHUS 1 https://m.edsoo.ru/00adae2
8
bubmuoreka [JOK
63 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU 1 https://m.edsoo.ru/00adb07
6
bubmuorexa [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb07
6
. bubmuorexa [JOK
65 KonTpomabnas padota Ne4 mo Teme «CTpoeHue aroma. 1 hits:/m.edsoo.ru/00adb48
XUMUYECKas CBSI3b» 6
bu6mmoreka [IOK
66 PesepBHblit ypok. O0001IeHNE U CUCTEMAaTH3aLMs] 3HAHUI 1 https://m.edsoo.ru/00adb33
c
bu6mmoreka [IOK
67 PesepBHblil ypok. O6001IeHNE U CUCTEMATH3alMs] 3HAHUH 1 https://m.edsoo.ru/00ad9cb
2
. N bubmuorexa [JOK
68 PesepsHblil ypok. O600111€HNE U CUCTEMATH3alHsI 3SHAHUH 1 https-//m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IMOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara P
Kontpo  IIpaktun uudgposbie
n/ Tema ypoka usyue
. Bcero = npHBIE YEeCKUe st o0pa3oBaTejibHbIE
pabotel |~ paboOThI pecypchl
| [lepuoanueckuii 3akoH. [lepnonnueckas cucrema | bu6nuoreka [JOK
XUMHYECKUX 3eMeHTOB JI. 1. MeHaeneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX | bubnuoreka [IOK
3JIEMEHTOB IEPBBIX TPEX IIEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB 1 bubmorexa HOK
1 yp p m https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOM CBS3U U TUIIBI KPUCTAUTUYECKUX | bubmuorexa [JOK
pemETOK https://m.edsoo.ru/00adbac6
5 Kontponsnas padora Nel o teme «IloBTopenue u | |
yriay0seHre 3HaHU OCHOBHBIX pa3eNioB Kypca 8 Kiiacca
6 Knaccudukanmss XuMuueckux peakiiyii mo pa3auaHbIM | bubnmnoreka [JOK
MpU3HAKaM https://m.edsoo.ru/00adbcb0
7 ITonsTHE O CKOPOCTH XUMHUUYECKOU peakiuu. [londarue o 1 bubmuoreka [JOK
TOMOTE€HHBIX U T€TEPOr€HHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 xumMuueckoM paBHOBecUH. DAKTOPHI, BIUSIONINE
8 Ha CKOPOCTh XUMHUYECKOW PEAKIINH U MOJI0KEHHE 1 brbmorexa [OK
P P https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 brbmorexa [OK
p https://m.edsoo.ru/00adcade
10 Teopus snekTponuTudecko qucconnanuu. CHIIbHbIE U | but6mmoreka [IOK
cy1abble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 Honnrle ypaBHEHUS peaKIni 1 bubnnotexa LIOK
P P https://m.edsoo.ru/00add448
12 XUMHYECKHE CBONCTBA KHUCIIOT M OCHOBAHUU B CBETE 1 but6mmoreka [IOK




MIPEACTABICHUI 00 AIEKTPOTUTHUCCKON AUCCOUAITNH

https://m.edsoo.ru/00add5d8

13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnmnoreka HOK
3JIEKTPOJIUTUYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8b2

14 [TonsiTne o0 runponuse conen bubmmorexa [TOK
https://m.edsoo.ru/00add9d4

. bubnmoreka [JOK
15 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH https://m.edsogru/OOadddm

16 [IpaxTuueckas pabora Ne 1. «Pemienne s3xcnepuMeHTaIbHbIX bubnuoreka [JOK
3aJ1a49» https://m.edsoo.ru/00addbfa

17 KonTponbnas padota No2 mo teme «IeKTPpOIUTUYECKAS bubnmnoreka [HOK
JIACCOIUAIMSI. XUMUUYECKHAE PEAKI[MHA B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO01mmas XxapaKTepuCTHKA raJIOTCHOB. XMMHYECKHE CBOHCTBA bubnuotexa [HOK
Ha IpUMEPE XJI0pa https://m.edsoo.ru/00addfe2

19 Xnoposojopoa. ConsiHast KUCIIOTa, XUMHUUECKHUE CBOMCTBa, bubnuoreka [JOK
MIOJIy4YEHHE, IPUMEHEHNUE https://m.edsoo.ru/00ade104

20 ITpakTryeckas padora Ne 2 o teme «Ilomydenue cossHoOM bubmuoreka [JOK
KHUCJIOTBI, U3y4eHUE €€ CBONCTB) https://m.edsoo.ru/00ade348

o1 Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIAN, €CIIU bubnmnorexka [HOK
OJIMH M3 PEareHTOB J]aH B U30BITKE https://m.edsoo.ru/00ade488

bubnmnorexka HOK
22 OO0mas xapakrepucTuka 31eMeHToB VIA-rpynmsl https://m.edsoclfru/OOade64a

3 AnnotponHslie Monupukanuu cepbl. HaxoxaeHue cepbl u eé bubmuoreka [JOK
COEMHEHHI B IpUpoie. XMMUYECKUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBoopo/i, cTpoeHne, GU3NIECKUe U XUMUIECKUE bubnmoreka [JOK
CBOICTBA https://m.edsoo.ru/00ade802

)5 Oxcunsl cepol. CepHast KUCTOTa, GU3UUYECKUE M XUMUIECKHE bubnuotexa [JOK
CBOICTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28

XHWMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE MPOMBIIIIEHHOTO
26 croco0a MOJIyYeHHS] CEPHOU KUCIOThI. XUMUYECKOE bubmorexa [OK

3arpsi3HEHUE OKPYKaIoIIel cpebl COETUHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a




but6mmoreka [IOK

27 Brrunciienre MaccoBoi 10711 BbIXOa MIPOIYKTA PEAKIIHUU
s #1d [podtyKera peardt https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTrKa 3JeMeHTOB VA-Tpyniibl. A30T,
28 actpocTpaHeHHUe B IPUPOJIE, PU3MICCKUE U XUMHYCCKUE bubmorexa HOK
p Vp p PHpOAC, https://m.edsoo.ru/00adeea6d
CBOMCTBa
29 AMMuak, ero puzNYecKrue 1 XuMHUYECKIe CBONCTBA, bubnmoreka [JOK
[OJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpaxTnueckas padora Ne 3 o reme «llonyuenne ammuaka, bubnnorexka HOK
W3YyYECHHUE €r0 CBOMCTB) https://m.edsoo.ru/00adf180
31 A3OTHast KHCIOTa, € PU3NUecKue U XMMUIEeCKHEe CBOWCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE
32 MHHEPAITBHBIX YI00peHUH. XUMUYECKOE 3arpsI3HCHUE bubmmorexa [TOK
P 3 yAoop ’ p https://m.edsoo.ru/00adf518
OKpY Kalolen Cpeibl COeAMHEHUSIMU a30Ta
13 doctop. Oxeun dochopa (V) u pochopHas kucnora, bubnmnoreka [JOK
¢du3nyecKkre 1 XMMUYECKHE CBOMCTBA, MOJTyYyeHHE https://m.edsoo.ru/00adf68a
34 Ucnons3zoBanne GocdaToB B Ka4YECTBE MUHEPATHHBIX bubmuotexa [JOK
ynoOpeHuit. 3arps3HeHne NpupoaHol cpesl hochaTamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B Ipupojie, Gu3nueckue u bubnmnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux (pu3nveckre U XMMUYECKHE CBOMCTBA.
36 DKOIOTHYECKUE IPOOIEMBI, CBSI3aHHEBIE C OKCUJIOM YIJIEPOIa buGnnorexa LIOK
p ’ yriep https://m.edsoo.ru/00adfebe
(Iv)
bu6nuoreka [IOK
37 YronbHas KUCIIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas pabora Ne 4 mo teme "l[lonyuenue
38 nekucioro rasa. KadectBenHas peakius Ha kKapOOHAT bubmorexa HOK
yr j ) p p https://m.edsoo.ru/00ae027e
HOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX bu6muoreka [IOK
KaK 0 COeAUHEHUAX yriepoaa https://m.edsoo.ru/00ae054¢e
40 Kpemuuii u ero coequHeHus but6mmoreka [IOK




https://m.edsoo.ru/00ae080a

Al [IpakTuueckas paborta Ne 5. Pemienue skcriepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 1o TeMe «BaxHele HeMeTaIbl U UX COSTUHEHU https://m.edsoo.ru/00ae0bf2

4 KonTponbras padorta Ne3 mo Teme «BakHene HeMeTauibl bubnmoreka [JOK
U UX COCIUHCHUS) https://m.edsoo.ru/00ae0e18
OO01mas XxapakTeprucTUKa XUMUIECKIX DJIIEMEHTOB —

43 MeTasI0B. MeTajirnueckas CBsi3b U METaJJIMYeCcKas bubmuorexa [JOK
KpUCTaJUIM4ecKas pemérka. Gusnyeckue cBONCTBa https://m.edsoo.ru/00ae103e
METAJIOB

44 XUMHUYECKHE CBOMCTBA METAJNIOB. DJIEKTPOXUMUUECKUN Pl bubmuorexa [JOK
HaNpsHKEHUHA METAJUIOB https://m.edsoo.ru/00ael1156
O6mue ciocoObl monydeHus: MmetamuioB. CIuiaBbl.

45 Brmaucnenus mo ypaBHEHHSIM XUMHYECKUX PEAKIIUH, €CIIU bubmmorera OK

yp p ’ https://m.edsoo.ru/00ael 156
OJIMH U3 PEareéHTOB COJICPKUT MPUMECH
46 IToHnsTHE O KOPPO3UHU METAJIJIOB bubmmorexa OK
PP https://m.edsoo.ru/00ae1278
bubnuoreka IIOK

47 [IlemouHbIe METAIITBI 1

https://m.edsoo.ru/00aec14b2

48 OxcHuabl ¥ THAPOKCHUIBI HATPUS U KaJIHs Bubmorexa ITOK

P p https://m.edsoo.ru/00aec14b2

49 [I{enmouno3eMeNbHBIC METAJIIBI — KATBIIMK U MarHui buGnnorexa LIOK

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

50 Baxkueiiine coeqMHEHNS KaIbIIH buGnnorexa LHOK

g t https://m.edsoo.ru/00ael15¢e8

51 O000111eHIE U CUCTEMATH3aIIUs 3HAHUI

52 JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS buGnnorexa LIOK

yerp https://m.edsoo.ru/00ae1886

53 [Tpaktruyeckas padora Ne 6 mo teme "YKEcTKOCTh BOJIBI U bubmuoteka [JOK

MEeTO/bI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmunoreka IHOK
54 AmomMuHuR &

https://m.edsoo.ru/00aelc64




but6mmoreka [IOK

55 A 7| 1
MdoTepHbIE CBOMCTBA OKCUIA M THIPOKCHAA hitps:/m.cdsoo.ru/00ac |64
bu6nmoreka [IOK
K 1
>6 cI1e30 https://m.edsoo.ru/00ae1d86
bu6nmoreka [IOK
57 O 1II II1 1
KCUIbl, TUIPOKCU b U conu xene3a (II) u xenesza (I11) hitps//m.cdsoo.ru/00ac35e6
58 O0001IeHne U CUCTEMATH3AM SHAHUH 1
59 [TpakTuueckas pabota Ne 7. Pemienue skcriepuMeHTaIbHBIX | bubnuotexa [HOK
3a7a4 o TeMe «Baxkaelnme MeTauibl 1 UX COEIUHEHUS) https://m.edsoo.ru/00ae3de8
Brruucnenus mo ypaBHEHUSAM XUMUYECKUX PEAKIIUMA, €CITU
60 OJIMH W3 PEAreHTOB J1aH B U30BITKE WIN COACPKUT IIPUMECH 1 bubmorexa LOK
p . p P ' https://m.edsoo.ru/00ae1750
Brruucnenus MaccoBoil 10U BbIXOJa IPOAYKTa pEAKIUU
61 O000111eHIE U CUCTEMATH3AaLUs 3HAHUI 1
6 KonTponbnas padota Ne4 no teme «BaxHeiine MeTamibl 1 |
UX COEIUHEHUI»
63 BemecTBa 1 MaTepHaibl B IOBCEIHEBHON KU3HHU UeI0BEKA 1 bubnmorexa OK
B p A https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsa3HeHIEe OKPYKalolel cpeabl 1 bubnmorexa OK
p py B pea https://m.edsoo.ru/00ae4270
65 Ponb XxuMHU B pelIEHNH DKOJIOTHUYECKUX IPOOIEM 1 bubnmnorexa LIOK
p P https://m.edsoo.ru/00ae4270
bu6nuoreka [IOK
66 P % . 0000 7 1
€3€pBHBIN YPOK 0OII[eHNE U CUCTEMATU3AIMS 3HAHUN hitps//m.cdsoo.ru/00ac0d0a
bu6nuoreka [IOK
67 P % . 0000 7 1
€3€pBHBIN YPOK 0O0II[eHNE U CHUCTEMATU3aIlNs 3HAHUH hitps-//m.cdsoo.rw/00adb33c
but6mmoreka [IOK
68 Pe3se i1 ypok. O000I1IEHNE U CHUCTEMATH3A 3HAHUMH 1
PBHBIH YPOK HHICHHE I CHCTEMATHSATI SHAHIHT https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

. Xummus, 8 knacce/ ['abpuensu O.C., Octpoymon WN.I'., Ciankos C.A.,

AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

i Xumus, 9 kimace/ TN'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIMOHEpHOE
obmmectBo «M3narenscTBoO «IIpocBerienne

. tabiuupl: [lepuonnyeckas cucreMa XuMHUecKux anemeHTos 1. U.

MenpeneeBa, Tabinia pacCTBOPUMOCTH, SJIEKTPOXUMHUUECKUN Psi/i HANIPSKEHUS METAIIJIOB

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

I'octeeB M.M. Xumuueckuii Kpy»kok B 1mkosie. M3nparensctBo «lIpocBemenuey

I'pocce D. Xumus s mro603HaTenbHBIX. M3aarenscTBo «IIpocBenienne»

Hazapos T.C. Xumuueckuii skcriepuMeHT B mkoje. M3narensctBo «lIpocserienue»
Pomanosckas B.K. Xumus pemenue 3anau. Cankr-IlerepOypr. «CneunansHas JIuteparypa»
Xomuenko I'.I1. 3agaun no XxumMuM 1J1s NOCTYNaIIKX B By3bl. M3narenscTBo MockBa «Bbiciias
LIKOJIa»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru I'azeta «Xumusi» 1 caiT 11 yautens «5 uay Ha ypOK XUMHUN»
http://him.1september.ru Equnas xomexiust LIOP: Tlpenmernas koymekuust « XuMHsI»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbI€ SKCTIEPUMEHTBI: XUMHSL.
Komnexmus Poccuiickoro o61ieo6pa3zoBareiabHOro nopraia

http://www alhimik.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://chem.rusolymp.ru Bcepoccuiickas onummnuaaa mKoI-HUKOB IO XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpbITBINH KOUIEK: XUMUS

http://www.chemistry.ru /IluctaHuiMOHHAs ONMMINAAA 10 XUMUU: TEIEKOMMYHUKAIIMOHHBIN

00pa30BaTeNbHBIN MPOEKT
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