


IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma MO0 XUMHM Ha YpPOBHE OCHOBHOTO O0O0IEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MNpPOTpaMMbl OCHOBHOTO OOIIETro
obOpasoBanms, npenacrabieHHbix B @PI'OC OOO, a takke Ha ocHOBe (eaepanbHO pabodeil mporpaMMbl
BOCIUTAHUS M C y4ETOM KOHIIEMIWU IMPENoJaBaHUsl yuyeOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanuu.

[Iporpamma o XUMUHM Ja€T MPEACTABICHUE O LEJAX, OOWIei cTpaTernu oOydeHus, BOCIIUTAHUS U
pa3BuTHa OOydalolIUXCsl CPEACTBAMU YUEOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IMPEIMETHOE
coJiep>KaHue, MpeayCMaTpUBAeT paclpeiesieHue ero Mo KjiaccaM M CTPYKTYpUpPOBAaHHE IO paslienaMm U
TeMaM TMpOrpaMMbl MO0 XUMHH, OIpPEAEIsIeT KOJIWYECTBEHHBIE M KAUYeCTBEHHBIC XapaKTEPUCTHUKU
COZIepKaHUs, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh HM3YYCHUS XUMHHM C YYETOM MEXKIPEJAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro Mpollecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarommxcs,
OTpe/IeNIsieT BO3MOXHOCTU MpeAMeTa IJs peanus3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNpHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKke TpeOOBaHUU K
pe3yiabTataM OOY4YeHHs XMMHM Ha YpPOBHE LeJeld H3Y4eHHUs NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHE XUMHUHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0OYdYalOIIerocs, €ro
NPEJCTaBICHUN O MaTepUAIIBHOM EIWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (GopMupyemble XuMHUEH
MPEJCTABICHNUS O B3aMMONPEBPALCHUAX SHEPTUH U 00 IBOJIOIHMH BEIIECTB B MPUPOJE, O MYyTAX PEIICHHUS
rI00ambHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAaHEHHUS.

N3ydenue xumuu:

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

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHUS K TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs, HAaBbIKOB UX
CaMOCTOSITENIHOW ~ Y4eOHOH  JIeSTENbHOCTH, OKCIIEPUMEHTAIBHBIX W  HCCIEOBAaTEIIbCKUX — yMEHHH,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOM JKU3HHU, TaK U B MPO(PECCHOHANBHON eI TeIbHOCTH;

3HaKOMHUT €O CleUU(UKON HAayYHOrO MBIIUICHHS, 3aKJIAJbIBACT OCHOBBI ILI€JOCTHOTO B3IJIAJa Ha
€IMHCTBO MHPUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

CTIOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM 3HAHHSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrHMYECKOe 00pazoBaHue 00yUYaroIUXCsl.

JlaHHble HampaBiieHUs B OOy4eHMH XUMHUHM oOOecrneuyuBaroTcs creuupukoil conepxaHus ydeOHOTro
npeaMeTa, KOTOPBIA SIBISIETCS TEeNarorndeckKd aJanTHPOBAaHHBIM OTpaXeHHEeM 0a30BOW HAyKW XMMHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOrO o0Omero oOpa3oBaHUsi OPHUEHTHPOBAaH Ha OCBOEHUE
00y4aroIUMUCS CUCTEMBbI IEPBOHAYAIBHBIX MOHATHIH XUMHUH, OCHOB HEOPIraHWYECKONH XUMUU U HEKOTOPBIX
OTAENBbHBIX 3HAYMMBIX TIOHSATHI OPTraHUYECKONH XUMHUH.

CrtpykTypa comepikaHusi TPOrpaMMbI IO XUMHH c(hopMHUpOBaHA HA OCHOBE CHCTEMHOTO TOAX0/a K €€
n3zyuenuto. CopepikaHue CKIAIbIBACTCS U3 CHCTEMBbl MOHATHA O XUMHUYECKOM 3JIEMEHTE U BEIECTBE U
CHCTEMBI MOHATHH O XUMHUYecKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 10 MPUHLUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUI pa3HOT0 YPOBHS:

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

— ITepuoanueckoro 3akoHa [I. . MeneneeBa kak OCHOBHOTO 3aKOHA XMMMUU;

— Y4€HUS O CTPOCHUH aTOMa U XUMHYECKOH CBS3H;

— MpEeICTaBIEHUHN 00 AIIEKTPOTUTHYECKON AUCCOIMAIINH BEILIECTB B pACTBOPAX.

Teoperndeckne 3HaHHUS PAacCMATPUBAIOTCS HAa OCHOBE SMITUPUYECKH MOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JPYroMY, BBITTOJHSS (DYHKIIMHA OOBSICHEHHS H



MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEH MPAKTHYECKOrO NPHUMEHEHUS W TMOJYyYEHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHme MporpaMmbl IO XMMHHU CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTAaBJAIOLIEH HAYYHOW KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOW MHPUPOJbI, HEHHOCTHOIO OTHOILIEHUS K
Hay4HOMY 3HAaHUIO U METOJIaM IO3HAaHUs B Hayke. M3ydyeHne XuMuu npoucXOqUuT ¢ IPUBJICYCHUEM 3HAHUN
W3 paHee M3yYeHHBIX YUYeOHBIX MpeaMeToB: «Okpyxaronmui Mupy», «buomorus. 5—7 kmacce» u «Pusnka. 7
KJIacC».

[Ipu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKON IEATEIbHOCTU YEIOBEKa U KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOHM KYyJbTYpHI. 3a7adya y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHHUH, NOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, A3blka HAayKd, B NPUOOIIEHWHM K HAYYHBIM METOAAaM IIO3HAHUS IPH
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHUHM U MX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-MCCIIEeNOBATENbCKON /1eATeIbHOCTH, OCBOCHUH IMPaBUII
0e301macHOTo 00paIeHHS ¢ BEIIECTBAMH B IIOBCESTHEBHOM KU3HHU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTO OOIIEero oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKue 1eNH, Kak:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/IHUYECTBY, CAaMOCTOATEIBHOMY NPUHATHIO pEUICHWH, CIIOCOOHOM ananTHpOBAaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAMpaBJICHHOCTh OOyUYEHUS Ha CHCTEMAaTHYeCKOe MPUOOIIEHNE 00YJarOIIUXCs K CaMOCTOSITENbHOM
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (OPMHUPYIOIIMM MOTHBAIUMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecrieuyeHre YCIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO O0YJAIOIIUMUCS OTBITA Pa3HOOOPa3HOM
NeSITeIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIINI), MMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue o0me (HyHKIHMOHATIFHOW M €CTECTBEHHO-HAyYHOHW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIEr0 MHUpA, UCHOJb3Yysl 3HAHUS U OIBIT, MOJy4YE€HHBIE
MpU W3YYCHUU XUMHUH, MPUMEHITh UX TpPU pPEUIeHHH TpoOJieM B IOBCEIHEBHON >KM3HU M TPYIOBOH
NESTENIHOCTH;

— (¢opMupoBaHHEe Yy O0OyYarOmMXCS TYMAHHUCTHMUYECKUX OTHOIIEHUN, TOHMMAaHUS II€HHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKHU DKOJIOTHUECKH I1€JIeCOOOpPa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOU
JEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIMH K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00y4YeHMUSI.

OO11ee yrcIo 4YacoB, OTBEAEHHBIX AJIS U3yUeHUs] XMMUU Ha YPOBHE OCHOBHOT'O 00I11ero o0pa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XuMHM B JKM3HU 4YellOBeKa. XUMHUS B CHCTeME HayK. Teima W BelecTsa.
®duznuecKkue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 METO1axX MO3HAHMS B XUMHUH.
Uuctsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECceH.

ATOMBI M MOJEKyJbl. XHUMUYeCKUE 3aeMEHTbl. CHMBOJIBI XMMMUYECKHUX 3JeMEHTOB. lIpocThie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aroMmHass Macca. OTHOCUTENbHAas MOJEKyJspHas Macca. MaccoBas o
XUMHUYECKOI'0 JIEMEHTA B COEMHEHHH.

KonuuectBo BemiectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacy€rel mo opMysiaMm XMMHUUYECKUX COESTUHEHHH.

dusnyeckue U XMMHUYECKUE SIBICHMs. XUMHUYECKas peaklus U e€ NMPU3HAKU. 3aKOH COXpPaHEHMS
Macchl BEIIECTB. XHWMHUYeCKHe ypaBHeHHs. Kiaccupuranmms XUMHUYECKUX peakiuid (COeTMHEHUS,
pasoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYI0H, paBuiamMu paboTsl B Ja00OpaTopuu U npuémamu oOpallieHus C
71a00paTOpPHBEIM 000PYJOBaHUEM, U3YUYCHHE M ONMCAaHHE (PU3MUECKUX CBOMCTB 00Pa3IOB HEOPTaHUYECKHUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JIbJa, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHHEe M KOHJEHCAllUs BOJbI) M XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIWBAHHE MEIHOH MPOBOJIOKH,
B3aMMOJICIICTBUE MeJla C KHUCIIOTOM) SIBJICHWH, HaONIOJEHWE W ONKMCAHME IPU3HAKOB IPOTEKAHUS
XUMHAYECKHX peaknuid (pa3lioKeHHe caxapa, B3aWMOJICHCTBHE CEPHOM KHCIOTBHI C XJIOpUAOM Oapus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojieicTBuIE Keje3a ¢ pactBopom comu meau (11),
U3Y4YeHHE CIOCOOOB pa3JelieHuss CMecel: C TOMOIIbI0 MarHuTa, (QUIBTPOBAHHE, BBIIAPUBAHUE,
TUCTWIUISIMS, Xpomarorpadus, MNpOBEeIEeHHE OYMCTKM IOBAPCHHOW COJIM, HAONIONEHHE W OIHCaHHUe
pe3yJIbTaTOB MPOBEJACHUS OMNbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MaccChl, CO3/laHue Mojelnei
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucmopoa — aiemMeHT U mpocToe BemiecTBo. Haxoxxnenue
KHCIIOpO/ia B MpHpoje, pU3nueckre U XUMHUecKue cBoicTBa (peakuuu ropeHus). Okcuasl. [Ipumenenue
kuciopoaa. CriocoOsl NOMy4YeHUs: KMUCIOPOa B J1aOpaTOpuu U NpOMBIIITIEHHOCTH. KpyroBopoT kucioposaa
B nipupoze. O30H — ajutoTponHast MoAU(UKALUSA KUCIOPOa.

TennoBoit 3¢hpekT XuMUUYeCKol peakuu, TEPMOXUMHYECKHE YPAaBHEHHUS, SK30- U DHIOTEPMUYECKUE
peakuuu. TorumBo: yroib U MeTaH. 3arps3HeHHE BO3yXa, YCWIEHHNE apHUKOBOIO 3 QeKTa, pa3pyuieHue
030HOBOI0 CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxoxaeHue Bojmopona B mpupoje, (uzndeckue H
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nonyyeHus. Kucinotsl u conu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PactBopsl. HacklllieHHbIE U HEHACHIILIEHHBIE
pactBopsl. PacTtBopuMoOcCTh BemiecTB B Boge. MaccoBast A0S BELIECTBA B pacTBOpe. XMMHYECKHE CBOMCTBA
Boabl. OcHoBaHusa. Ponb pacTBOpoB B mpupojie M B KM3HU uejoBeka. KpyroBopoT Bojabl B IpHUpOJIE.
3arpsizHeHue NpupoIHbIX Boj. OXpaHa U OYHMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss ~ Heopranuueckux — coenuHeHuid.  Oxcuapl.  Kiaccudukanus — OKCHIOB:
coseobpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U Hecosneobpasyromue. HomeHknaTypa OKCHI0B.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuoB.

OcnoBanus. Kiaccudukanust ocHoBaHMiA: METOYM M HEpAacTBOpUMBIE OcHOBaHus. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocCHOBaHUH.



Kucnorel. Knaccudukamus kucior. Homenknatypa kucior. @u3nueckne ¥ XMMHYECKHE CBOMCTBA
kucinot. P aktuBHoctu metauioB H. H. bekerosa. [losnyyenue Kucior.

Comu. Homenkinarypa coneil. @uznueckue 1 XuMuieckue cBoicTsa coseil. [lonmydyenue coneil.

['eneTnueckas CBSI3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpENeIeHHE COAepXKaHUs KHUCIOpoJa B BO3AyXe, MOJy4deHHe, coOupaHue,
pacro3HaBaHUE U MU3YUYE€HHE CBOMCTB KUCIOpPOAA, HAOIIOIEHHE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUsSI BO3HUKHOBEHHUS W MPEKpaIleHUsi TOpeHus (Mokapa), 03HAKOMJICHHE C O0pa3lamMu OKCHIIOB U
OIHMCaHUE UX CBOMCTB, MOJyYeHHE, COOMPAaHUE, PACIIO3HABAHUE U M3yYE€HUE CBOMCTB BOAOpOAa (FOpEeHHE),
B3auMojieiicTBue Bojoponaa ¢ okcuaoM wmeau (Il1) (BO3MOXKHO HCIIONB30BaHHWE BHICOMATEPHUATIOB),
HabroieHne 00pa3lioB BEIIECTB KOJIMUECTBOM | MOJIb, HCCIeI0BaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOM  JTOJEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABl C METaUIaMU (HATpHUEM U KalblueM) (BO3MOXKHO
UCIOJIb30BaHUE BUJECOMATEPHUATIOB), HCCIEIOBaHUE OOpa3lOB HEOPraHMYEeCKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAOJIOJICHHE HM3MEHCHHsI OKPACKM WHIUKATOPOB B PAcCTBOpaxX KHUCIOT W MIENIOYeH, W3YYCHUE
B3auMmozeiicTBuss okcuaa meau (ll) ¢ pacTBopoM cepHOW KHCIOTHI, KHCJIOT C METaUIaMU, pPEAKIUN
HEWTpanu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETaula JAPYTUM U3
pacTBOpa COJIM, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad Mo Teme «BaxHelmue Kiacchl HEOPraHUYECKUX
COEAUHEHHIN».

Iepuoanuecknii 3axkon u Ilepuoanyeckas cucrema xumuueckux 1emeHToB Jl. U. Menaeneena.
Crtpoenue aToMmoB. XuMu4eckas cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (IEJIOYHBIE U MIET0YHO3EMENbHBIE METAILIbI, TAJIOTE€HBI, MHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBIL.

Ilepuonuueckuit 3akoH. llepuommueckass cucremMa xumuueckux snemeHToB J[. M. MeHneneesa.
Kopotkonepuoanas u niuaHonepuoanast ¢opmsl [leproaudeckoid cucTeMbl XUMUYECKHX 31eMeHToB J[. 1.
MenneneeBa. [lepuonbl u rpymmbl. PU3HYECKUN CMBICT TTOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M30Tombl. DnekTpoHbl. CTpOoeHHE AIEKTPOHHBIX 000I0UYEeK
aToMOB nepBbIx 20 xumMuyeckux anemMeHToB llepuoanueckoit cuctemsl [. . MenaeneeBa. XapakTepucTrka
XMMHYECKOT0 3JIEMEHTA 10 ero nojoxeHuro B [lepuoanueckoit cucreme Jl. . Menaeneena.

3aKOHOMEPHOCTH UW3MEHEHHUS pajguyca aTrOMOB XHMHYECKHUX JJIEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U EPUOIAM.

3nauenune llepuogmueckoro 3akoHa u Ilepuogmyeckoil CHUCTEMBI XUMHMYECKUX 3JIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [. . MeHneneeB — yu4€HbIN U rpak JaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJsipHAsT W HEMOJSAPHAsi) CBs3b. DJEKTPOOTPHUIATEIHHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHus. OKHUCIUTENIBHO--BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl OKHUCIEHHS U
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

M3y4YeHHe O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE TUIAPOKCHUIA ITMHKA C
pacTBOpaMH KHUCJIOT M WIEJNOYEH, MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PeaKInii (TOpEeHNe, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzamusi MeXNpeAMETHBIX CBSI3€M MpH M3YYEHHM XMMHUU B 8 Kilacce OCYIIECTBISIETCS uepe3
UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U MOHSATHUH, SBISIONUXCS CHCTEMHBIMH
JUTSL OTJICTBHBIX TTPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.



OO1ye ecTecTBEHHO--HAy4YHbIC TIOHATHS: HAy4YHbIH (aKT, TMIIOTE3a, TEOPHUs, 3aKOH, aHAJIN3, CHHTE3,
K1accuUKanysi, MEePUOANYHOCTD, HAONIOACHHE, IKCIICPUMEHT, MOJCINPOBAaHHE, W3MEpEHHE, MOJEIb,
SIBJICHHC.

®dusuka: Marepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIMbI, PAJTHMOAKTUBHOCTD,
MOJICKYJ1a, 3JIEKTPUYECKUN 3apsill, BEIIECTBO, Telo, O0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tas,
(bu3nYecKre BEIMIUHBI, SITUHULBI H3MEPEHUSI, KOCMOC, IUTaHeThl, 3BE371b1, CONHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbl, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BO/IHBIC PECYPCHL.

9 KJIACC

BemecTBo M XMMH4YecKasi peaKkius

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucrtema xumuueckux siemeHToB [l M. Menpaeneena.
CtpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XMMHUYECKHX OJJIEMEHTOB INEPBBIX TPEX
MEPUOJIOB, KAJIMS, KaJbIUs U UX COSAMHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoii
CUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BellecTBa: BUIbI XMMHUYECKOM CBSI3U. THUMBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIETKH M BUJ1a XUMUYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBAa BEIIECTB,
OTHOCAIIUXCS K PA3IMYHBIM KJIacCaM HEOPTraHMYECKUX COCIMHEHHM, FT€HETHYECKasl CBSI3b HEOPTaHUUECKHUX
BCILIECTB.

Knaccudukanusa XuUMHUECKUX peakluii MO pa3IUYHbIM MpU3HaKaMm (M0 YHUCIY U COCTaBy
YYacTBYIONIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY 3P (EeKTy, MO0 U3MEHEHUIO CTCICHEH OKHCIICHHUS
XUMHYECKHX JJEMEHTOB, M0 OOpPAaTUMOCTH, IO YYaCTHIO KaTanm3aTopa). DK30- H DHIOTCPMUUYCCKUE
peakLuu, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsTHE O CKOpOCTH XMMHUUYECKOW peakinuu. [loHsTHE 00 00paTHMBIX M HEOOPATUMBIX XUMHUUYECKHUX
peakuusx. [loHsATHE O TOMOTEHHBIX U TETEPOTreHHBIX peakuusx. [lonstue o karamuze. [lonsaTue o
XUMUYECKOM paBHOBeCHHU. DakKTOpbI, BIMUSIONIME HA CKOPOCTh XHUMHYECKON pEaKIuu M IOJO0KEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu, AIEKTPOHHBIN OaaHc OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHON peakiuu. COCTaBICHUE YpaBHEHUW OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOJIb30BaHUEM METO/Ia DJIEKTPOHHOTO OasiaHca.

Teopus >37EKTPOIUTUYECKONW TUCCOIMALMU. DJIEKTPOJUTHI M HEIIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JuCCOIMAalMU BEIIECTB C PA3IMYHBIMU BHUJAMU XMUMHYECKOW CBsi3U. CTENEHb AUCCOLMALIMHU.
CusibHBIE U CJTa0bIe DJIEKTPOITUTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBHS NPOTEKaHUs peakUuid HOHHOTO OOMEHa, IIOJIHBIE W
COKpallléHHbIE HOHHBIE YpaBHEHU peakiuil. CBOMCTBA KUCIOT, OCHOBaHUI U COJIEH B CBETE MPEACTABICHUMN
00 aNeKTpoIuTHIeCKOr Auccoranyu. KauecTBeHHbIE peakiny Ha HOHBL. [IoHsATHE O THApONIU3E CONelt.

Xumuueckuil 3Ixcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTALTUYECKUX PEMIETOK HEOPTAaHMYECKUX BEIIECTB — METAIJIOB H
HeMeTalsIoB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpHsi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMUMHYECKOH  peakluud OT  BO3ACUCTBUA  PA3NIUYHBIX  (PAKTOpPOB,  UCCIEOBaHUE
AIEKTPOMPOBOAHOCTHA PACTBOPOB BEIIECTB, MPOIECCA AUCCOIUAIIMK KUCIIOT, MIEIOYeH U cojieil (BO3MOKHO
WCIIOIb30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHUE OIMBITOB, WUTIOCTPUPYIOMIUX TPU3HAKK MPOTEKAHUS
peakiuii WOHHOTO oOOMeHa (oOpa3oBaHHME OcCajKa, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  peakiuii  (TOpeHHe, peakiuu
pasNoKeHUs, COSTMHEHUS ), PACTIO3HABAHUE HEOPTAHNYECKUX BEIIECTB C MMOMOIIBIO KAaUeCTBEHHBIX PEAKITHI
Ha WOHBI, PEIICHUE KCIIEPUMEHTATBHBIX 3a/1a4.

HemeTanasl 4 MX cOeMHEHUS



OO6mass xapakTtepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH
okucnenus. CtpoeHne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
IIpUMepe XJIopa (B3aUMOJEHCTBHE C MeTalljlaMHu, HEMETaJUlaMHM, Lienodamu). Xiopoogopon. ComnsHas
KHMCIIOTa, XMMHMUYECKHE CBOICTBa, IOJNydYeHHE, IpUMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHu3M uesoBeka. BaxkHele XJI0puabl U UX HaXO0XKJICHHUE B IPUPOJIE.

Obmas xapakrepuctuka 3mneMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
crerieHn okucineHus. CrtpoeHue W (pu3MyecKre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpBHI.
AnnoTporHeie MOTUGHUKAIIMKA KHCIOPOJa U cepbl. XUMUYECKHe CBOMcTBa cephl. CepoBOIOpO, CTPOCHUE,
¢busnyueckue U xuMH4eckue cBorcTBa. OKCHUIBI Cephl KaK MPEJCTABUTENN KHCIOTHBIX OKcHUI0B. CepHas
KHCIOTa, (U3MYECKHe M XHUMHUYEecKue cBoicTBa (00IMe Kak TMpPEeJCTaBUTENsl Kiacca KHUCIOT H
cnenupuyeckne). XUMHUUECKHE PEaKLUH, JISKAIIHE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYSHUS CEPHOM
kucioThl. [Ipumenenne ceproit kuciaoTsel. Conu cepHON KHCIOTHI, KAUECTBEHHAs! peakiys Ha Cynb(aT-uoH.
Haxoxnaenue cepbl u e€ coenquHeHUN B mpupoie. XHUMUYECKOE 3arpsi3HEHUE OKpYKalolleh cpeibl
COCUHEHUSIMU cepbl (KUCIOTHBIE TOXKIW, 3arps3HeHHe BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALICHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHU OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpuponae, ¢GU3NYECKUE U XHUMUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mpupoae. AMmuak, ero (uU3HUecKHe M XUMHYECKHE CBOMCTBa, MOIMy4YeHHE U
npuMeHerne. Conu aMMOHHMA, MX (PU3WYECKHE W XMMHUYECKHE CBOWCTBA, nmpuMeHeHune. KauyectBeHHas
peaknus Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOoJydeHHe, (PU3NYEeCKHe M XUMHUUYECKHUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcmonb3oBaHWe HUTPATOB U coliei
aMMOHHS B KauyeCTBE MHUHEPANBHBIX YyH0OpeHuH. XUMHYECKOe 3arps3HEeHUE OKPYXKAloIIel cperbl
COECUHEHUSIMHU a30Ta (KHUCIOTHBIE JIOKIHU, 3arpsA3HEHHE BO3J1yXa, IHOYBbl M BOJI0EMOB). dDocdop,
aymorpornHbie Mogudukanun (ocdopa, duzmueckue U xumudeckue cpoiictBa. Okcun docdopa (V) u
dochopHas kucnora, (puU3MUECKHMEe M XUMUYECKHE CBOICTBa, moiydeHue. Mcnonb3oBanue ocdaroB B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTJIEpo], alNIOTPONHbIE MOAU(PUKALIMU, PaCIPOCTPAaHEHUE B NPUpOAe, GU3NYECKUE U
XMUMUYecKHne cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B nmpupoje. Okcuabl yriepoja, ux pu3nuecKue
U XMMUYECKHE CBOMCTBa, JAEUCTBHE HA JKUBBIE OPraHU3MBI, MOJIyY€HHE M NPUMEHEHHE. DKOJOTMUYECKUe
npoOneMbl, CBsi3aHHBIE € OKcuaoM yriepoaa (lV), rumoresa T1I00aNbHOTO TOTEIUICHUS KJIMMATa,
MApHUKOBBIN 2PPeKT. YToIbHAS KUCIOTA U €€ CONTU, NX (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA, TOIYYCHUE U
npuMeHeHne. KauecTBeHHas peakuus Ha kapOoHaT-UOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEHUIIMHE,
IIPOMBIIIJICHHOCTH U CEJIBCKOM XO3SHCTBE.

[lepBoHaYaIEHBIC TTOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUX yriepoaa (MeTaH, STaH,
STHWJIEH, alleTHJIEH, ATaHOJ, IJIUIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKY YIiIeBOJOPOIOB (Yrob,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH HUX HepepaboTku (OEH3MH), WX POjdb B OBITY M HPOMBIIIJICHHOCTH.
[ToHATHE O OMOJOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — U UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COSTUHEHHA.

Kpemuuii, ero ¢usmueckre M XMMHUYECKHE CBOICTBa, mojiyueHue M mnpuMmeHeHue. CoenuvHeHUs
KpeMHHUA B nipupoze. O6mue npezacrasienus o6 okcuae kpeMmuus (1V) u kpemuueBoit kucnore. CUITUKATHI,
UX HCIIOJIb30BaHHE B OBITY, B HPOMBIIIJICHHOCTH. BaxkHellne cTpouTeNnbHbIE MaTepHalibl: KepamHKa,
CTEKJI0, IIEMEHT, 0€TOH, jkene300eToH. [IpobiieMpl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3lloB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKINil Ha XJIOPUI-UOHBI H HAOIIOICHNE IPU3HAKOB UX MIPOTEKAHHMS, OTIBITHI, OTPAKAIOIINE
dusznvyeckne W XUMHUYECKHE CBOWCTBA TaJOrCHOB W WX COCAMHEHWH (BO3MOXXHO WCIIOJIb30BaHHUE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C oOpasmamMu XJOPHAOB (TaJOTeHUIOB), O3HAKOMJIEHHWE C oOpa3iaMu



ceppl M €€ coeAuHEHUsAMH (BO3MOXKHO WCIOJB30BaHUE BHUICOMATEPUAIOB), HAOIIOJCHUE TIpoliecca
oOyriuBaHUs caxapa MOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIOTHI, U3Y4YE€HHE XUMHYECKHX
CBOWCTB pa30aBICHHOW CEPHON KHUCIIOTHI, MPOBEACHHE KAuyeCTBEHHOW peakiuu Ha CcyabpaT-uoH U
HaOIIto/IeHNe TPpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMU CBOWCTBaMU a30Ta, ochopa u ux
COCIUHEHUI (BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEpPHANIOB), oOOpa3lmaMu a30THbIX U (ochopHBIX
ynoOpeHui, mnoilyueHHue, CcoOUpaHHe, paclO3HABaHWE U M3yYEHHE CBOMCTB aMMHaka, IpPOBEACHHE
KAueCTBEHHBIX PEAaKIMi Ha HWOH aMMOHUs W ¢Gocdar-uOH W U3yUyeHUE MPU3HAKOB HX MPOTCKAHUS,
B3alMOJICIICTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYEHUE MoOJIeJe KPUCTAJUIMYECKUX pemEToK anMasa, rpadura, QysuiepeHa,
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
POTHBOTra3a, MoJyueHne, coOMpaHue, paclo3HaBaHUEe U W3yYEHHE CBOWCTB YIJIEKHCIIOTO ra3a, IpoBeIeHHe
KAueCTBEHHBIX peaknuii Ha KapOOHAT M CHIMKAT-MOHBI W UW3YYCHHE NPHU3HAKOB WX NPOTCKAHUS,
O3HAKOMJICHHE C MPOAYKLIMEH CHUIMKATHOMW MPOMBIILIEHHOCTH, PEIICHHE SKCIHEPUMEHTANbHBIX 3a7ad IO
TeMme «BakHel1ne HeMeTauIbl U UX COCAUHEHUSD.

MeTtaJuibl ¥ UX COeIMHEHUS

OO0mrast xapakTepuCTUKa XMMHUYECKHX HJIEMEHTOB — META/UIOB HAa OCHOBAHUHU HX TOJIOKEHUS B
[lepuonnueckoil cucreme xummuueckux snemeHToB J[. M. MenneneeBa u crpoenuss atomoB. CtpoeHue
MeTauioB. Meramndeckasi CBSI3b U METAJUIMYECKass KPUCTAJUIMYECKash PEIIETKA. DIEKTPOXUMUYECKUHN Psijl
HanpspkeHud metauioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. OOmue crocoObl MOy4eHUs
MeTaiioB. [ToHsTHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. Crasel (cTams,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[lenounble MeTaybl: nonoxkeHue B llepuommyeckoit cucreme xumuyeckux snemento JI. WM.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaxOXKJAeHHE B mpupoje. Pusznueckre M XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKCUIbI U THAPOKCUJIBI HATPUA U Kanus. [IpuMeHeHue menouyHbIX METaIOB U
UX COEOUHEHUMN.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUW M KanbUui: monoxkeHue B llepuogumyeckoit cucreme
xuMmuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE X aTOMOB, HAaX0XKJIECHUE B npupoae. dusznueckue u
XUMHUYECKHUE CBOMCTBA MarHusl W Kaiblus. BakHeimme coennHEeHHs Kablus (OKCUI, THAPOKCHUII, COJH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTpPOEHHE aToMa, HaXOXJeHue B npupojie. dusndeckne u XuMUYECKHUE CBOMCTBA alfOMUHUA. AMGBOTEpHbBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUS.

Kenezo: nmonoxenune B Ilepmonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHE aToMa, HaxoxJaeHue B mnpupone. dunyeckue M XUMUYECKHE CBOMCTBa kene3a. OKCUapbl,
ruapokcuibl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMH METalIOB M CIUIaBOB, HMX (DM3MUECKUMHU CBOICTBaMH, H3Y4YCHHE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJNB30BaHHE BHAEOMATEpUANOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJlbIUs M HATPUsA C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIIeTOBaHNE CBOMCTB MKECTKOM BOJIBI, ITPOLIECca TOPEHHUS Kene3a B KUCI0po/ie (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHANIOB), TMPU3HAKOB TMPOTCKAHUS KAaYeCTBEHHBIX pEaKIHWi Ha WOHBL: MAarHUs, KajbIlHs,
amomuHus, 1uHKa, skene3a (1) w xemeza (Il), megm (ll), HaOnromeHne M omucaHUE TIPOIECCOB
OKpalllMBaHUs TUTAMEHN MOHAMHU HATPUs, KA U KaIbIUSA (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHAIIOB),
ucciaenoBaHue aM(OTEpHBIX CBOWCTB THUIAPOKCHAA AJTIOMUHHMS W THUIPOKCHIA I[IMHKA, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHele MeTallibl U UX COCIUHEHUS.

XuMus M OKpyxkamoLas cpeia

BemecTtBa m Marepuasibl B TOBCETHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe MCnoab30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast momMoIp Mpyu XMMUYECKHAX 0’KOTaX U OTPABIICHHUSX.



XUMUYecKoe 3arps3HeHHE OKpy»Karolled cpeabl (ImpenenbHasi AOMyCTUMas KOHIIEHTpPAIUsl BELECTB,
nanee — [1J1K). Posib XxuMuu B peIieHu SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3IoB MaTepraoB (CTEKIIO, CINIABbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIBI).

Meosicnpeomemnvwie ceasu

Peanuzanusi MexXnpeaMETHBIX CBSI3el MPU M3YUYEHUH XMMHHM B 9 Kilacce OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATUH, TaK U TOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTS. OTACTBHBIX MPEIMETOB €CTECTBEHHO--HAYIHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHbIN (DaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKalusa, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, H3MEpPEHUE, MOJEIb,
SBJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOIOTHUSI, MATEPUAIIBI.

®dwu3uka: mMarepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOIBI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUM 3apsij, MPOBOJIHUKH, MTOTYIPOBOJAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
Ten0, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, pacTBOpP, PACTBOPUMOCTh, KPUCTAJUIMUECKash PEIIETKa,
CIUTIaBbl, (pU3MYECKHE BEIMYMHBI, CAMHHIIBI M3MEPEHUsS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MIBI,
Comnnue.

buonorus:  dorocuHTes, npixanue, Ouocdepa, IKocHCTeMa, MUHEpaJbHbIe  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTRA.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMDBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4dHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOTrPaMMbI OCHOBHOTO OOIIEro 0oOpa3oBaHMs JOCTHTAIOTCS B
xoJe OoO0y4eHHMs] XUMHH B E€IUHCTBE Y4e€OHOW M BOCHUTATENbHOH JESATENIbHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMH POCCUNUCKUMU COIIMOKYJIbTYPHBIMUA U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU
B 00lIecTBE MpaBUIaMU U HOPMAaMH MOBEICHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHHUS, CAMOPAa3BUTHS
U COLIMAIN3auU 00yJaroIXCs.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMNA U PACUIMPEHUE OIbITA JESTEIBHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY MU HAYYHOMY HACJIEIUIO,
MOHMMAaHMsI 3HAYCHUS XWMHYECKOW HAyKW B >KU3HH COBPEMEHHOTO OOIIECTBAa, CHOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(POpPMAIIHEH O TIEPEIOBbIX JOCTHKEHUIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOILECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

[IPEJICTABICHHUS] O COLMAJIBHBIX HOPMAax M IpaBUaX MEXIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4EeOHO-UCCIEA0BATEIbCKOM, TBOPUECKON
U JPYTUX BUAAX JAESTENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HOM COBMECTHOU JESATEIBHOCTH MPHU BHITOTHEHUH
y4yeOHBIX, TMO3HABATEIbHBIX 3a]a4, BBIMIOJIHEHUU XHMHUYECKUX OJKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO M B3aMMOIIOMOIIIM B MPOLIECCE ITOH Yy4eOHOH IeATeIbHOCTH,
TFOTOBHOCTU OILICHUBAaTh CBOE IOBEICHHE M IIOCTYNKHM CBOMX TOBapHILEH C MO3ULUM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMS TOCIEACTBUN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUSI O BEIIECTBE M XHMHUYECKOM pEaKIMH, COOTBETCTBYIOLIME
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKU U COCTABJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOUH
KapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPHUPOMABI, B3aHMMOCBA3SIX
YeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHbIE HA MOJYyYE€HHE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOJMMBIE
uig  0ObsCHEHUS HaONIOAAeMbIX MPOLECCOB U  SIBJIEHHWM, IO3HABaTeNbHOM, WH(MOPMALMOHHON H
YUTATEIbCKOM KYIbTYphl, B TOM YHCI€ HABBIKOB CAMOCTOSITENBHOW pabOThl ¢ Y4eOHBIMH TEKCTAMU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOy4YeHHI0 U TMO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHOM W  HUCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIEeM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKWU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUM M HENPUSITHE BPEAHBIX IMPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpeHHs), HEOOXOUMOCTH COOIIOIEHUS MpaBuil 0€30MaCHOCTH NpU OOpAIEHUU C
XUMHYECKUMHU BEUIECTBAMH B OBITY M pEaIbHOM JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTHYECKOMY M3YyUEHHUIO0 MpodeccHil U TpyAa pa3indyHOro poja, YBaKEHHE K TPYAY U
pe3yibTaTaM TPYIOBOM JAESITENbHOCTH, B TOM YHUCJI€ Ha OCHOBE MPUMEHEHHUsI MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BHIOOp WHIUBUAYATHHOW TPACKTOPHH TMPOJODKEHUS O00pa3oBaHUs C y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIeIHOM
npodeccuoHaNbHOM AEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUHM, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHanbHOM cpene;



6) 9KOJIOrNYECKOTO BOCTIUTAHMUSI:

9KOJIOTMUYECKHU 11e1ec000pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE eé
CYIIECTBOBaHMSA, TOHUMAaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DPM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3ZHAHUE [IEHHOCTH COOIOICHUS
MpaBWJI 0€30MaCHOT0 NOBEICHUs TPU PaboTe C BELIECTBAMH, a TAKXKE B CUTYALUSAX, YTPOKAIOUIUX 310POBbIO
W SKU3HH JIIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HaHUS, IOJIydaeMble NpPU HU3YYCHHM XUMHH, IS DPELICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOM CPENOM, I MOBBIIMIEHUS YPOBHS S3KOJIOIMYECKOW KYJIBTYpBHI,
OCO3HaHUs TN100aIbHOrO XapakTepa SKOJIOTHUECKUX MpoOjeM U MyTel MX peuieHHs MOCPEICTBOM METOI0B
XUMHUHU, SKOJOTMYECKOIO  MBILIUIEHUS, YMEHUS PpPYKOBOJACTBOBAaTbCA WM B  II03HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE JJI1 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOpHs, NMPHUHIMII, TUHoTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
Apyroe.), KOTOPbIE UCTOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax U MO3BOJSIOT Ha OCHOBE
3HaHUI W3 ATHX MPEIMETOB (OPMHPOBATH TPEACTABICHUE O LEIOCTHOH HAaydyHOW KapTUHE MHUpA, H
yHHUBEpCaIbHbIE Yy4eOHbIE JeHCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYISITUBHBIC), KOTOpHIC
obOecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITENIbBHOMY IUIAHUPOBAHHMIO U OCYIIECTBIICHHUIO
y4eOHO eI TeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHUS UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUSI TP OCBOEHUM 3HAHUW: PACKPBIBATh CMBICI
XUMHUYECKUX TMOHATUM (BBLACNATh MX XapaKTepHble NPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMMHU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHS 111 OOBSICHEHUS OT/ACIBHBIX (DAaKTOB U SBJICHUN, BBIOMPATh OCHOBAHHS
U KpPUTEpUH [l KiIacCU(PUKAIMKU XUMHUYECKUX BELIECTB MU XHMHUYECKUX PEaKluid, YCTaHABIMBATH
MIPUYMHHO-CJICICTBEHHBIE CBS3HM MEXIy OOBEKTaMU W3Y4YCHHs, CTPOUTH JIOTHUECKHUE PACCYXIACHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, 110 aHAJIOTHH), AEJIaTh BbIBO/bI U 3aKIIOUYECHMUS;

YyMEHHE TPUMEHATh B TpPOLECCe T[O3HAHUA TMOHATUS (IpeaIMETHblE U  MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3YeMbIE B XUMHUH, PEOOPa30BBIBATH IIMPOKO MPUMEHSEMBIE B
XMUMUU MOJIENIbHBIE TPE/ACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Y4eOHO-TO3HABAaTENIbHBIX 3a7ad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUN BBISBIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIEC MPU3HAKN U3Y4aeMbIX OOBEKTOB
— XMMHYECKHMX BEIIECTB W XHUMMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEYHS B M3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE HCHOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHue OmblTa [0 IUIAHUPOBAHWIO, OPraHM3allMd U TPOBEJIEHHIO  YYCHHMUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJJ0M Ipoliecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €ro Pe3ysbTar,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI 110 Pe3ysbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh
OTYET O MpoAETIaHHo pabdorTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpATh, AHAJTU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (OpM
MIpPE/ICTaBJICHMS], TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs JINTEpaTypa XHUMHUYECKOTO
COJIepKaHusl, CIpPaBOUHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUUYECKH OLIEHWBATh MPOTHBOPEUMBYIO M
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATh pAa3JIMYHble METOJAbl U 3alpochl NpU MOUCKE U OTOOpe HHPOpMALUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3aday
onpeAenéHHOro  TUMa, NpuoOpeTeHue ombiTa B  00JacTH  HUCIHOJIB30BaHUS  MHQPOPMAIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIa/IEHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYIO (QopMy MpeAcTaBieHUs uHPOpMalLUu U
WUTIOCTPUPOBATH PelIaeMbIe 3a/1a9M HECIIOKHBIMHU CXeMaMU, JHuarpaMMaMHu, IpYyruMu GopMamMu TpaduKe i
AX KOMOMHAILIMSAMIE;
yYMEHHE UCNOJIb30BaTh U aHAJIM3UPOBATH B IpoOIllecce yYEOHON M HMCCIIeI0BATENbCKON N1eATEIbHOCTH
MH(OPMALIMI0O O BIMSHUM IPOMBIIICHHOCTH, CEIBCKOIO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEBI.
KoMMyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiHM) AUCKYCCUU) MO CYIIECTBY OOCY>KIaeMON TEMBbl,
(bopMyIUpOBaTh CBOM MPENIOKEHUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHHSI TIPEJCTABIATH TOJTYYCHHBIE PE3yJdbTaThl IMO3HABATEIHHOW JEATEIBHOCTH B YCTHBIX H
MMUCbMEHHBIX TEKCTax; JAeNaTh TMPE3CHTAIMI0 PE3yJbTaTOB BBITIOJHEHUS XWMHUYECKOTO JKCIIEPHUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
YMEHHSI Y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I1O3HABaTEIbHONM U
HCCIIEIOBATENILCKONW JIEATEIFHOCTH NPU PEIICHHHM BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yduéTa OOIIMX
WHTEPECOB U COTJIACOBAHUS MO3HIIHIA (00CYKICHHS, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOP AMHAIIHS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB MO OLICHKE KaueCTBA BBITIOJHEHHON paOOTHI U IpyTHE).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEJIbHO ~ OINpEAENsATh LENu JIEeATENbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M TpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOIO JESTEIBHOCTh, BBIOMpATh Hambolee
s (deKkTUBHBIE CIOCOOBI pelIeHUs] y4eOHBIX M MO3HABATEIbHBIX 3a/lad, CAMOCTOSITEIbHO COCTaBISATH WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM ACHCTBHI MpPH BBIMOJHEHUH 3aJaHU C Y4ETOM MONY4YECHUS
HOBBIX 3HAHHI 00 M3y4aeMbIX OOBEKTAaX — BEUIECTBAX M PEAKIMSX, OLICHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3yibTara 3asBICHHOW MLEIH, YMEHHE HCIONb30BaTh W AHAIM3HPOBATH KOHTEKCTHI, IpeiaracéMble B
YCIIOBUY 3aJaHHIA.
HNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COAEpPMaHHs, YCTAaHOBIEHHOTO
naHHOHM (enepanbHOM padodeil MpOorpamMMoid, BBIIEISIOT: OCBOCHHBIE OOYYArONIUMHUCS HAy4YHbIE 3HAHUS,
YMEHHUS M CTOCOOBI AeHCTBHMA, criennduyeckue 1 MpeAMETHON o0macTu «XUMUS», BUABI ACSITEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHWsS, €ro HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3TUYHBIX
Y9eOHBIX M HOBBIX CUTYaIlUsX.
K xonmy oOyuenust B 8 kJjiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIONINXCS YMEHHI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUN: aTOM, MOJEKYJa, XUMHUYECKHI JJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHUTEINIbHAsl aTOMHAsi U MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIpHAsI Macca,
MaccoBasi JIOJs XUMHYECKOTO DJIEMEHTa B COCIMHEHUH, MOJLIPHBIA O00BEM, OKCHI, KHCJIOTa,
OCHOBaHHWE, COJb, DJIEKTPOOTPUIATEIHLHOCTh, CTENCHb OKUCJICHUS, XHMHUYECKas peaKilus,
KIaccupUKalUg pPeakuil: peakiMd COEIWHEHUS, PEaKIMH Pa3jIOoXKEHHs, PEaKluu 3aMelleHHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEaKIUH, TeTIOBOU 3(PEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, paAuyCc aromMa, XMMUYecKas CBs3b, MOJSpHas U
HETOJIsIpHAsT KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccoBas OIS
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHS) B PACTBOPE;

® WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTH 3TH TOHATHUS TPH
OTHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® ICIIOJIb30BaTh XUMHYECKYI0O CHMBOJIMKY JUIS COCTaBJIGHHs (OPMYNT BEIIECTB W ypaBHEHU
XUMHYECKHUX PEaKIIHii;

e OmpeneNnsaTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHHSX, CTETICHb OKHCIICHHSI
JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy



coeuHEeHM no ¢opMynam, BUA XUMUUECKON CBSI3U (KOBAJICHTHAs U MOHHAs) B HEOPraHMYECKHUX
COC/IMHEHMSIX;

packpbiBath cMbica Ilepuoguueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATh TIOHUMaHUE
[IEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT UX IIOJIOXKCHUSA B
IIepuonnueckoi cucreMe, 3aKOHOB COXPAaHEHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraipo;

ONMCHIBATH M XapaKTepu3oBaTh TaOnmuuHyo (opmy Ilepuoanueckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB: pa3iMuaTh MOHATUS «TJaBHas noarpynna (A-rpymnma)» u «nodounas noarpymnna (b-
rpymna)», Majble U OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TabJuliie
«Ilepuoanyeckas cucrema xumuueckux ssemeHToB [[. WM. MengeneeBay ¢ 4UCIOBBIMU
XapaKTepUCTUKAMU CTPOECHMsI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsal sapa, oOuiee
YHCIIO 3JIEKTPOHOB M paclpeiesieHne X MO0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKUE HJIEMEHTHI, HEOPIaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKIHU
(Mo uMcTy ¥ COCTaBY YYacTBYIOIIUX B PEAKLUU BEIIECTB, IO TEILIOBOMY A (DeEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOLIME XMMHYECKHE CBOICTBA BEIIECTB pPa3IMYHBIX KIIACCOB,
MOATBEPK/1asi 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
XUMHUYECKOTO 3JIEMEHTa IO (opMysie COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pPEaKInH;

MIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHOU ACATEIBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHre, CHCTEMAaTH3alNI0, KIACCH(HUKAIINIO, BHISIBJICHUE MPUUYNHHO--CIICICTBEHHBIX CBSI3EH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XHMMHYECKUX pPEaKUUW, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHUE, MOJICIIUPOBAHKE, YIKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);
CIIeZIOBATh IMPaBHJIAM IIOJIb30BAaHUSI XUMHUYECKOW MOCYIOW W JIaDOpaTOpHBIM O0OPYIOBaHUEM, a
TaK)Ke MpaBuJIaM OOpalleHMs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHX OMNBITOB MO MOJYYEHHI0 M COOMpaHMIO Ta3000pa3HbIX BEILIECTB
(Bomopoaa M KHCIOPOJAa), HPUTOTOBIEHHIO PACTBOPOB C OIpPEAeNEHHOW MaccoBOi josei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IMPOBOJUTh XHMHUYECKHE OSKCIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB IENOYEHM W KUCIOT C TIOMOIIBIO HHIUKATOPOB (JTAKMYC,
(benondranen, METUIOPAHK U IPYTHE).

K koHIy o0y4yeHus B 9 Kjacce mpeaAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHSATHUH: XMMHUYECKHM HJIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTUOH, AaHWOH, IPOCTOE  BEIIECTBO,  CJIIOXHOE  BEIIECTBO,  BAJIEHTHOCTD,
JJIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCICHUsA, XHMHYECKas peaklnus, XUMHUYECKas CBs3b,
TEIVIOBOM A (EeKT peakiuu, MOJb, MOJSPHBIM 00BbEM, pacTBOpP, SJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMAIMs, PpPEeaklUd HMOHHOro oOMeHa, KaTalu3aTop, XHMHYECKOoe
paBHOBecHe, 00OpaTHUMbIe U HEOOpaTUMBbIEe pPeaKIuH, OKHCIUTEIbHO-BOCCTAHOBUTENILHBIEC PEaKIIIH,
OKHUCJIUTEIb, BOCCTAHOBHUTENIb, OKHCJIEHHE M BOCCTAHOBJIEHHE, AaJUIOTPOMNus, aM(OTEpHOCTD,
XUMHYECKas CBA3b (KOBaJIEHTHAs, HOHHAs!, METaJUIMYECKas), KpUCTaNInyecKasi peeTka, Koppo3us
METAJIJIOB, CILIABbI, CKOPOCTh XUMUYECKOW peakLuy, IPEAeIbHO AonycTuMas KoHueHTpauus [IJIK
BEILECTBA;

MJUTFOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XMMHWYECKHUX MOHATUN U NPUMEHATHh 3TH MOHATHS IIPU
OIMCAHUU BELIECTB U UX MPEBPALIECHUN;



UCIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JJisi COCTaBiieHHS (OpMyNl BELIECTB M YpaBHEHH
XUMHYECKUX PEAKIIUIL;

ONpENEeNATh BAJICHTHOCTh W CTENEHb OKHUCICHHMS XUMHUYECKHX DJJIEMEHTOB B COEIMHEHMSX
pPa3IMYHOIO COCTaBa, NMPUHAJIECKHOCTh BELIECTB K OMNPENEIEHHOMY KJIAacCy COEOUHEHUN I10
dbopMynaM, BUJI XUMHUYECKOM CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJINYECKas)) B HEOPraHMYEeCKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOW (opmyie, xapakrep Cpeasl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COEAUHEHUM, TUI KPUCTAIIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpbiBaTth cMbici [lepuoanueckoro 3akona /. M. MenzaeneeBa U JE€MOHCTPUPOBATH €ro
MOHMMAHKUE: ONHUCHIBATh W XapaKTepH30BaTh TaOMMuHyr ¢opmy I[lepnoaudeckoil cHUCTEMBbI
XUMHUYECKHUX D3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHasg MOArpymna (A-Trpymmna)» U «11oOoodyHast
noarpynna (b-rpynma)», maneie u O0JdbIIME MEPUOJBI, COOTHOCHUTH OOO3HAUYEHHUS, KOTOpBIE
UMEIOTCS. B TEPUOJMYECKON TaONHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO AIEKTPOHOB H PACIPEIEICHUE UX TI0
ANEKTPOHHBIM CJIO0SIM), OOBIICHATH 00IIHME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B MpeJiesax MaJIbIX IEPUOJI0B U INIABHBIX NOATPYIII ¢ YIETOM CTPOCHHUS KX aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUUYECKHUE AHJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA, XMUMHYECKUE PEaAKIIUU
(10 YMCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIFIOBOMY 3P PEKTY, 10 U3MEHEHUIO
CTENIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OO0IIKME M creuuuueckue XUMHUYECKHUE CBOWCTBAa MPOCTBHIX H
CJIOKHBIX BEIIECTB, MOATBEPKIas OMUCAHUE MPUMEPAMH MOJEKYJISIPHBIX U MOHHBIX ypaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPABHEHUS AJIEKTPOJUTUYECKON AUCCOLMAIIMN KUCIIOT, IIEJI0UEH U COJIeH, MOJHbIE U
COKpalIEHHbIE YpaBHEHHsI peakiuil MOHHOrO OOMEHa, YpaBHEHHUS DPEaKIIMi, MOATBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXY BEILIECTBAMH PA3JIMUHbIX KIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS
AIEKTPOHHOTO OallaHca 3TUX PeaKluid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT WX CTPOCHHUSI, BOZMOXKHOCTH IPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COeAMHEHMs, MacCOBYIO JIOJII0 BEIleCTBa B pacTBOpE,
MPOBOJIUTH PACUYETHI TT0 YPABHEHUIO XUMHYECKOUN pEaKIlnu;

coOMroAaTh MpaBuiia MOJB30BAHUS XMMHUYECKOW TMOCYNON W J1abopaTOpHBIM OOOPYIOBaHHEM, a
TaKKe TpaBWIa OOpaIleHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJTHEHHUIO
1abOpaTOPHBIX XUMHUYECKHX OMNBITOB MO TMOMYYEHHIO M COOMpPaHHI0 Ta3000pa3HBbIX BEIIECTB
(aMMHaKa 1 yrIeKuciIoro rasa);

MPOBOJUTHh  PEAKIMH, TIOATBEPKIAIONMINE KAYSCTBEHHBIH COCTaB  Pa3JIMYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpoMua-, MoauA-, KapOboHaT-, docdar-, CHUIHMKaT-,
cynbdar-, TMAPOKCUA-UOHBI, KATUOHBI aMMOHUS U HOHBI U3yYEHHBIX METAIIJIOB, TPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpaxX HEOPraHUYECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNE, CUCTEMATU3AINIO, BBISIBICHHE NPHUUYMHHO-CICACTBEHHBIX CBSI3€H — JUIS W3YYCHHS
CBOWCTB BEIIECTB W XHUMHYECKHUX pEaKIMil, €CTeCTBEHHO-HAy4YHbI€ METOAbl IO3HAHUS —
HaONo/IeHne, W3MEpPEeHHe, MOJCTUPOBaHUE, OJKCIEPUMEHT (pealbHbIi W  MBICJICHHBIN)



TEMATHYECKOE IINTAHUPOBAHHUE 8 KUIACC

KoaunuecTBO 4acoB

dyeKkTpoHHbIe (LM (POBbLIE)

Nen/m  HaumeHoBaHHe pa3esioB U TeM MPOrPaMMBbI Beero KoHTpo IpakTuyec- 06pa30BaTEbHBIE PECYPChI
JIbHBIC KHUEC pa6OTLI
paboThI
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
11 XuMusi — BaxHasg 00J1aCTh €CTECTBO3HAHUS U MIPAKTUYECKON 5 5 bubmmoreka [IOK
' NESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 BeniecTBa 1 XuMu4yecKue peakiuu 15 1 ﬁtptlggl;ll(sr:e;jasc]fc)ol'ﬁ/? £41837¢
Utoro no pazneny 20
Pa3znen 2. BaxHeiilnue npeacTaBUTEIM HEOPraHUYECKUX BellleCTB
2.1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6 ]k?tptlggl;l/?nm;jasc])loorﬁﬂ £41837¢
2.2 Bonopoa.llonstue o kucnorax u cousix 8 1 ﬁ:tlgg?/(s;e;jasﬁﬂljﬂ £41837¢
bu6mmoteka [IOK
2.3 Bona. Pacteopsl. [TonsiTHEe 00 OCHOBaHMSIX 5 1 1 https://m.eds00.ru/7f41837¢
. bubmorexa [JOK
2.4 OCHOBHBIE KJIACChl HEOPTAHNMYECKUX COSTUHEHUN 11 1 1 hitps://m.eds00.ru/7f41837¢
Hroro no pasneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummudeckux 31eMeHToB /I. U. MenaeseeBa. CTpoenne aTtoMoB. XuMHYeCKast
cBsi3b. OKHCIUTENbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUN

31 [Tepnonnueckuit 3akoH u [lepuoandeckas cucteMma XMMUIECKAX 7 bu6mmoreka [JOK
' anemeHToB /. 1. Mennene-eBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
3.2 Xumunyeckas cBsizb. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU 8 1 https://m.eds00.ru/7f41837¢
bu6nuoreka [IOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa TIOK
p P https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5




9 KUIIACC

KommuecTBo yacos

Nen/m HaumMeHoBaHHe Pa3/iesioB U TeM NMPOrpaMMbI Kontpo TpaxTu- DnexTpoHHbIe (IUPPOBEIE)
Bcero YecKue
JIbHBIE o0pa3oBaTenbHbIC PECYPCHI
paboThl
paboThl
Pa3ned 1. BemecTBo H XMMH4YecKHe peakiun
1.1 IToBTOpeHue u yrirydlieHne 3HAaHWI OCHOBHBIX Pa3felloB Kypca 8 Kiacca 5 1 bubmorexa HOK
' P yrLy pasi P https://m.edsoo0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIINH 4 bubmorexa [JOK
' p peaxtl https://m.edsoo.ru/7f41a636
bu6mmoreka [{OK
1.3 6] . X 8 1 1
JEKTPOITUTHYCSCKAS JUCCOIUAIUS. XUMHUSCKHAE PEAKIIH B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznea 2. Hemeraabl 1 HX cOeINHEHUS
bu6mmorexa [IOK
2.1 VIIA- T 4 1
OO01mas xapakTepuCcTHKa XUMUYECKUX AIIEMEHTOB rpynnsl. ['agoreHsl https://m.edso0.ru/7f41a636
99 O6mras xapaktepuctuka xumuueckux 31aemMeHToB VIA-rpynmer. Cepa u eé 6 bubnuoteka [JOK
' COEJMHEHUS https://m.edsoo.ru/7f41a636
OOm1ast xapakTepUCTHKA XUMUUYECKHUX 3JIeMeHTOB VA-Tpynnsl. A30T, Gpocdop bubmuorexa [IOK
2.3 7 1
U UX COEIUHEHUS https://m.edso0.ru/7f41a636
OO6mas xapakTepucTHKa XUMUYECKHX 1eMeHTOB |V A-rpynmsl. Yriaepoa u bubnnorexka [JOK
2.4 N 8 1 2
KPEMHUH U UX COSIMHECHUS https://m.edso0.ru/7f41a636
Uroro no pazneny 25
Pasznea 3. Merajliibl M X COeTUHEHUA
bubmuoreka [JOK
3.1 00 7 4
HIHC CBOHCTEA METATIon https://m.edso00.ru/7f41a636
bub OK
3.2 Baxkueiine MeTaIbl M UX COSTMHEHUS 16 1 2 nosmorexa I

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




Hroro mo pazueny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeia
4.1 BemiecTBa 1 MaTepHallbl B XKU3HH YeJI0BEKA 3 bubmmorexa [IOK
' - P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
buo OK
PesepBHOE Bpems 3 nomotexa L

https://m.edso0.ru/7f41a636
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IMOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC
KosmmuecTBo yacos
e Tema ypoka Kownrt- I1 Aata 3:/11;)“?::1[: .
n/n P Bcero OHT PAKTH -y svaenns op
pONILHBIE =~ YECKHUE o0pa3oBaTejbHbIE
paboThI paboThl pecypchl
1 [Ipeamer xumun. Pons XumMuu B )kU3HU 4yesoBeka. Tena u 1 bubnmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsaTHe 0 MeTO/IaX TO3HAHUS B XUMUU 1 buGmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktuueckas pabora Ne 1 «IIpaBuna paGoThl B 1abopaTOpUu U bubnuorexa [JOK
R 1
npuémbl 00palIeHuUs ¢ Ta00PATOPHBIM 000PYIOBAHHEM https://m.edsoo.ru/ff0d23dc
4 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei 1 bubmmorexa LIOK
) https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha mpumepe bubnuorexa [JOK
. 1
OUYMCTKH TOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1 bubnuoteka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIE BEIECTBA 1 bubimorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmiorexa LIOK
https://m.edso0.ru/ff0d2d50
10 3aK0H OCTOSIHCTBA COCTaBa BeIIeCTB. XUMHUYecKas (popmyia. 1 bubnmoreka [JOK
BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocurenbHast aroMHast Macca. OTHOCUTENbHASI MOJIEKYJISIPHAS 1 bubnnorexa [JOK
Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XUMHYECKOTO 3JIEMEHTA B COEMHEHU N 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d350c
bubmuorexa [JOK
13
KonnuectBo BemectBa. Monb. MossipHast Macca 1 hitps://m.eds00.ru/ff0d5230
14 dusnyecKre U XUMUYECKHE SIBIEHHs. XUMHUYECKas: PEaKIus 1 bubmioreka LTOK
' https://m.edsoo.ru/ff0d37fa
N bubmuoreka [JOK
15 [Tpu3Haky U ycinoBUS MPOTEKAHUS XUMHUUECKUX PEaKIIUii 1

https://m.edsoo.ru/ff0d3al6




bub6mmoreka [IOK

16 3aKOH COXPAHEHHUS MACChl BENIECTB. X MIMUUYECKHE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KoJIM4eCcTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM bubnnoreka [HOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUECKUX peakluid (COequHEeHHUS, bubnmoreka [JOK
pa3NoKeHUs, 3aMEIICHUsI, 00MEHA) https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB — yuéHBIH-3HIIMKIIONEeIUCT. O000IIeHIE 1 bubnmoreka [JOK
19 N
cucTeMaTtu3anus 3HaHUi https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel mo Teme «BeriecTBa 1 XuMHUECKHE bubnnoreka [JOK
peaKIumn» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecs razos. Coctas Bo3nyxa. Kuciaopox — aieMeHT bubnnorexa [JOK
u ipoctoe BerecTBo. O30H https://m.edsoo.ru/ff0d448e
29 dusnuecKue 1 XMMUUECKHE CBOMCTBA KUCTOpoa (peakinu bubnnoreka [JOK
okucieHus, ropenue). [lonsarre 06 okcuaax https://m.edsoo.ru/ff0d4614
CrniocoOsl MotydeHus KHCIopo/ia B 1a0opaTOpuu 1 bubnuorexa [JOK
23
MPOMBINUIEHHOCTH. [IpruMeHenne kucnopoia https://m.edsoo.ru/ff0d497a
| e e T P O e Bunorsa LOK
°pMO COKOM YP ’ soTep https://m.edsoo.ru/ff0d4790
peaKIUIX
TonnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHNE BO3/1yXa, bubnnoreka [JOK
25
CHOCOO0BI €ro Mpe1oTBpaIleHus https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas pabora Ne 3 o teme «Ilomyuenue u cobupanue bubnuoreka [IOK
KHUCJIOPOJA, U3YYEHHE €r0 CBOKWCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — anemeHT u npocroe BeuectBo. Haxoxaenue B bubnuorexa [JOK
pupoae https://m.edsoo.ru/ff0d4ddo
8 ®dusndeckue U XUMHYECKHE CBOMCTBA Bojopoaa. [I[puMenenne bubnmoreka [JOK
BOJIOPOJIA https://m.edsoo.ru/ff0d4dd0
29 IMoHsATHE O KUCTOTAX U CONISAX bubmorera [IOK
& 1 https://m.edso0.ru/ff0d50d2
30 Croco06bI moNy4eHus B a B m1aboparopuu bubmiorexa HOK
OCODRT TOTYHCHITT BOAOPOA patop https://m.edso0.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o teme «l[lomydenue u codbupanue bubnuoreka [IOK
31 N
BOJIOPO/JIa, U3YUYEHHUE ETO CBOVICTBY https://m.edsoo.ru/ff0d4f42
32 MoustpHbiii 00bEM Ta30B. 3aKoH ABOTrajIpo bubmorera [JOK

https://m.edsoo.ru/ff0d542e




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

bubmuoreka [JOK

33
M3BECTHOMY KOJIMUYECTBY BEIIECTBA MIIH 00BEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB ra30B MO yPaBHEHUIO PEAKIIUN HA OCHOBE bubnmoreka [JOK
34 N N
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B https://m.edsoo.ru/ff0d5708
35 Ou3nyecKue 1 XUMUUECKHE CBONCTBA BOIBI bubmorera LIOK
https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36
CocraB ocHoBanuii. [lonsitue 006 UHIKUKATOpaAX https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. HachleHHbIe 1 HEHACHIIIICHHbBIE bubnuorexa [JOK
37
pacTBOpsl. MaccoBas 10JIs1 BEIIECTBA B pacTBOpE https://m.edsoo.ru/ff0d5b40
38 [Tpaktudeckas padora Ne 5 mo Teme «IIpuroroBicHne pacTBOPOB bubnnoreka [JOK
¢ onpeAcIEHHON MacCOBOM /10J1ei pacCTBOPEHHOTO BEIIECTBAY» https://m.edsoo.ru/ff0d5eba
bubmuorexa [JOK
39 o
KonTponsnas padora Ne2 mo teme «Kucnopoa. Bonopoa. Boga» htts://m.eds00.ru/ff0d6342
40 Oxkcuppl: cocTaB, KilacCu(UKAINSI, HOMCHKJIATypa bubmorexa HOK
) ’ ’ https://m.edsoo.ru/ff0d664e
a1 [TonydeHnue u XUMHUYECKHE CBOWCTBA KUCTIOTHBIX, OCHOBHBIX U bubnuotexa [JOK
aM(pOTEpHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: COCTaB, KJ1accu(UKaIysl, HOMEHKIATypa bubmorexa HOK
) ’ 1, yp https://m.edsoo.ru/ff0d67ca
43 [MonyyeHne U XMMUYECKUE CBOMCTBA OCHOBAHMI bubmiorexa LIOK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukaius, HOMEHKIATypa bubmorexa HOK
) ’ 1, yp https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XxuMHU4YecKkue CBOMCTBA KUCIIOT bubmiorexa HOK
https://m.edsoo.ru/ff0dfee2
. bubnmnoreka [JOK
46 Comu (CpeI[HI/Ie).VHOMeHKJIaTypa, CIIOCOOBI TOMy4YeHUS, https://m.edso0.ru/00ad947
XUMHUYECKHE CBOHCTBA 4
[Ipaktudeckas padora Ne 6. Pemenue skcnepuMeHTaTbHBIX Bbubnuoreka LIOK
47 3a1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHMIECKUX https://m.eds00.ru/00ad9b7
COCIMHEHUN» c
bubmuoreka [JOK
48 I'eneTnueckas CBsA3b MEKAY KIIACCAMH HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9a5

COCTUHEHUN

0




bub6mmoreka [IOK

49 OG6oO0IIEHNE ¥ CHCTEMATH3AIUS 3HAHUI https://m.edsoo.ru/00ad9ch
2
" bu6mmoreka [IOK
50 KoHnTtponbhas padora Ne3 HOVI:'GMC OCHOBHBIE KJ1acChl https://m.edsoo.ru/00ad9el
HEOPTaHUYECKUX COSAMHCHUN a
51 [lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX SJIEMEHTOB. bubnuoreka [IOK
[ToHsiTHE O rpynnax CXOIHbIX AJEMEHTOB https://m.edsoo.ru/00ad9ffa
I . bubmuorexa [JOK
epuoanyueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKHX :
52 https://m.edsoo.ru/00ada52
anemenToB J[. 1. Menneneesa. Ileprobl, rpymiisl, HOArPYIIIbI c
bu6mmoreka [IOK
53 BIIP https://m.edsoo.ru/00ada52
c
bu6mmoreka [IOK
o4 Crpoenmue atromoB. CocTaB aTOMHBIX siiep. M30ToIbI https://m.edsoo.ru/00ada34
2
C bu6nmoreka [JOK
TPOEHHUE DIIEKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB :
55 . https://m.edsoo.ru/00ada6b
ITepuonnueckont cucremsl [. 1. Mennaeneena c
X bubnnoreka [JOK
apaKTepUCTHKA XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJIOKESHHIO B _
56 . https://m.edsoo.ru/00ada82
[Tepnonnueckoii cucreme /. 1. Menneneesa 4
3nauenue [lepuoandaeckoro 3aKoHa JIsl pAa3BUTHS HAYKU H Brbmaozexa [IOK
S7 L https://m.edsoo.ru/00ada96
npakTuku. J{. 1. MenaeneeB — y4€HbI, IeIaror ¥ rpakKIaHiH o
bubmuoreka [JOK
58 DJIEKTPOOTPULIATETBHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab
8
bubmuorexa [JOK
59 Honnas xumuueckas CBs3b https://m.edsoo.ru/00adac3
4
bub6mmoreka [IOK
60 KoBasieHTHasI TIOJISIPHAS XUMUYECKAs! CBSI3b https://m.edsoo.ru/00adaab
8
bubmuoreka [JOK
61 KoBaneHTHast HETONSIpHAS XUMUYECKAs CBSI3b

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




9

bu6mmoreka [IOK

62 CrerneHb OKUCIIEHUS 1 https://m.edsoo.ru/00adae2
8
bubmuorexa [JOK
63 OKHMCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU 1 https://m.edso0.ru/00adb07
6
bubmuorexa [JOK
64 OKMCIIUTEN ¥ BOCCTAHOBHUTEIH 1 https://m.eds00.ru/00adb07
6
. bubmuorexa [JOK
65 KonTponbnas padora Ne4 o teme «CTpoeHue aroma. 1 https://m.edsoo.ru/00adb48
XUMUYECKask CBI3b» 6
bu6mmoreka [IOK
66 PesepBHblit ypok. OG001IEHNE U CUCTeMAaTH3aLMs] 3HAHUI 1 https://m.edsoo.ru/00adb33
C
bu6mmoreka [IOK
67 PesepBHblii ypok. O000IIEHHE U CHCTEMATH3AIHS 3HAHU M 1 https://m.edsoo.ru/00ad9ch
2
. N bubmuorexa [JOK
68 PesepBHblii ypok. O000IIEHHE M CHCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/FOd61c6
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IMOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara P
Kontpo  IIpaktu uudgposbie
n/ Tema ypoka usyue
- Bcero = npHBIC YeCKUe st o0pa3oBaTejibHbIE
pabotel |~ paboOThI pecypchl
1 [Tepuoanueckuii 3akoH. [lepuonuueckas cucrema 1 bu6nuoreka [IOK
XUMHYecKux daemeHToB M. . MenaeneeBa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuoreka [JOK
JJIEMEHTOB MEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubmmorexa LOK
t P P - https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4ecKkon CBSA3H U TUITBI KPUCTAITMYECKUX 1 bubnmnoreka HOK
PEIETOK https://m.edsoo.ru/00adbac6
5 Kontpomnsnas padora Nel o teme «IloBTopenue u 1 1
yriayOseHre 3HaHW OCHOBHBIX pa3eNioB Kypca 8 Kiacca
6 Knaccudukanmss XuMuuecKux peakiyii mo pa3auaHbIM 1 bubnmnoreka [JOK
IIpU3HAKAM https://m.edsoo.ru/00adbch0
2 ITonsTHE O CKOPOCTH XUMHUYECKOM peakiuu. [londarue o 1 bubnuoreka [JOK
TOMOTEHHBIX U F€TEPOreHHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[Tonsitue 0 xumMuueckoM paBHOBecUH. DAaKTOPHI, BIUSIONINE
8 Ha CKOPOCTh XUMHUYECKOM PEAKIINH U MOJI0KEHHE 1 Bubmmorexa [IOK
p peakl https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 Bubmmorexa [IOK
peartt https://m.edsoo.ru/00adcade
Teopus anekTpoauTuuecko qucconnanu. CHIIbHbIE U but6mmoreka [IOK
10 1
cl1a0bIe DIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
but6mmoreka [IOK
11 Honnble ypaBHEHUS peakinii 1
P peartt https://m.edsoo.ru/00add448
12 XHUMUYECKHE CBOMCTBA KUCIOT M OCHOBAaHUM B CBETE 1 but6mmoreka [IOK




MIPEACTABICHUI 00 AIEKTPOTUTHUCCKON AUCCOUAIINH

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

13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnmnoreka HOK
BJIEKTPOJIUTUYECKON AUCCOLUALINI https://m.edsoo.ru/00add8b2
14 [TonsiTne 0 runponuse conen bubmmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH E::[?sHZI;T:;(;gS}é 0addd12
16 [IpaxTnueckas pabora Ne 1. «Pemienne s3xcepuMeHTaIbHbIX bubnuoreka [JOK
3a1a9» https://m.edsoo.ru/00addbfa
17 KonTponbnas padota No2 mo Teme «NeKTPpOIUTUYECKAS bubnmnoreka [HOK
auccouuanusa. XUMUYECKUEe PEakiluu B pacTBOpax» https://m.edsoo.ru/00addecO
18 OO01mas XxapaKTepuCTHKA raJIOTCHOB. XMMHYECKHE CBOHCTBA bubmuorexa [JOK
Ha puMepe xJjiopa https://m.edsoo.ru/00addfe2
19 Xnoposojopoa. ConsiHast KUCIIOTa, XUMHUYECKHUE CBOMCTBA, bubnuoreka [JOK
MOJy4YEeHHUE, IPUMEHECHUE https://m.edsoo.ru/00ade104
20 ITpakTryeckas pabora Ne 2 o teme «Ilomydenue cosssHoOM bubmuoreka [JOK
KHUCJIOTBI, U3y4YECHUE €€ CBOWCTB) https://m.edsoo.ru/00ade348
21 Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIAN, €CIIU bubnmnorexka HOK
OJIMH M3 PEareHTOB J]aH B U30BITKE https://m.edsoo.ru/00ade488
bubnnorexka HOK
22 OOm1ast xapakTepucTrka 31eMeHToB VIA-rpymisr https://m.e dsogru 100ade64a
93 AnnotponHslie Moupukanuu cepbl. HaxoxaeHue cepsl u eé bubmuoreka [JOK
COEAMHEHHI B IpUpoie. XMMUYECKUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBojopo/i, cTpoeHne, GU3NYECKUe U XUMUYIECKUE bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepol. CepHas KUCTOTa, GU3NUYECKUE M XUMUYECKHE bubnuotexa [JOK
CBOKCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYecKHe peaklny, JIeXkKallue B OCHOBE IPOMBIIUIEHHOTO
26 croco0a MOJIyYeHHST CEPHOM KUCIOThI. XUMHUYECKOE bubmorexa [TOK

3arpsi3HEHUE OKPY Kalolel cpeibl COETUHEHUSIMU CEPBI

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




but6mmoreka [IOK

27 Brruncnenme MaccoBoii 10JM BbIX0/1a MPOAYKTA PEaKIuu
A A8 TIPOZtyIcta peart https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTrka 3aeMeHTOB V A-Tpyniibl. A30T,
28 acrnpocTpaHEHHUE B MpUpoe, pusnveckre U XUMHUYECKHe bubmmorexa [TOK
p Vp p PHpOAC, https://m.edsoo.ru/00adeea6
CBOWCTBa
29 AMMuak, ero puznyecKrue 1 XuMUYEeCKIe CBONCTBA, bubnmoreka [JOK
MOJy4YECHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpaxTuueckas padora Ne 3 o reme «llonyuenne ammuaka, bubnnorexka HOK
W3yYEHHUE ErO CBOMCTB) https://m.edso0.ru/00adf180
31 A3OTHast KHCIIOTa, € PU3NUecKue U XMMUYECKHEe CBOWCTBA bubmmorexa LOK
’ https://m.eds00.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE
32 MUHEpAIbHBIX y100peHUil. XUMUYECKOE 3arpsi3HEHNE bubmmorexa [JOK
p 3 yAo0p ' p https://m.edso00.ru/00adf518
OKpY’KaroIel Cpeibl COSTMHCHUSIMHU a30Ta
33 docdop. Oxeun dochopa (V) u pochopHas kucnora, bubnmnoreka [JOK
¢du3nyecKkre 1 XMMHYECKHE CBOMCTBA, MOJTyYyeHHE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue pocdaToB B KaueCTBE MUHEPAIbHBIX bubnmnorexka HOK
34 . .
ynoOpeHuit. 3arps3HeHne NpupoaHol cpebl hochaTamu https://m.edsoo.ru/00adfc20
VYrnepoa, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u bubnmnoreka [JOK
35 .
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux (pu3nveckre U XUMHUYECKHE CBOMCTBA.
36 DKOJOTHYECKHEe MPOOIEeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoja bubmmorexa [JOK
P ’ yrIep https://m.edso0.ru/00adfebe
(V)
37 VYronbHas KUCIOTA U €€ CONu bubmmorexa [JOK
https://m.edso0.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o teme "[lonydenue
38 nekucioro ra3a. KauectBeHHas peakiusi Ha kapOoHAT- bubmmorexa [JOK
. | ' P P https://m.edsoo.ru/00ae027e
HOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX bu6muoreka [JOK
KaK O COEJUHEHUAX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnunii u ero coenuHeHus but6mmoreka [IOK




[IpakTrueckas padota Ne 5. Pemenue sxkcriepuMeHTaIbHBIX

https://m.edsoo.ru/00ae080a
bu6nuoreka [IOK

4 3a7a4 1o TeMe «BaxHelne HeMeTaIbl U UX COSTUHEHUS https://m.edso0.ru/00ae0bf2

42 KonTponbras padorta Ne3 mo Teme «BakHelne HeMeTauibl bubnmoreka [JOK
U UX COCIUHECHUS» https://m.edsoo.ru/00ae0e18
OO01mas XxapakTeprucTUKa XUMUYIECKIX DJIIEMEHTOB —

43 MeTaIo0B. MeTajnueckas CBsI3b U METAJJIMYECKast bubmuorexa [JOK
KpUcTaJUIM4ecKas pemérka. Gusnyeckne cBONCTBa https://m.edsoo.ru/00ae103e
METaJIJIOB

m XUMHUYECKHE CBOMCTBA METAJNIOB. DJIEKTPOXUMUUECKUN Pl bubmuorexa [JOK
HaIpsKEHNUI METaJUIOB https://m.edsoo.ru/00ae1156
O61ue ciocoObl monydeHus: MmetamuioB. CIiaBbl.

45 Brruncnenus mo ypaBHEeHUSIM XUMUYECKUX PEaKLUi, €Clu bubmorexa LHOK

https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT MPUMECH
46 ITonsTHE O KOPPO3UM METAIIIOB bubmmorexa LOK
https://m.edso0.ru/00ae1278
bubmuotexa [JOK

47 [Henosrsie MeTaer https://m.edsogru/Oan14b2

48 Oxcuapl ¥ TUIPOKCHUIBI HATPUS U KalTus bubmorexa HOK

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

49 [Ienouno3eMeNbHBIC METAJIIBI — KAJIBIIUA M MarHui bubnnorexa LIOK

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

50 Baxneimme coeTMHEHNS KaJIbITHS bubmiorexa LOK

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

51 O06001enre U cucTeMaTru3aIs 3HaHUIA

52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS E::S;;ﬁfg;?ﬁ}; 0261886

53 [Tpaktuyeckas padora Ne 6 mo Teme "YKEcTKoCTh BOJBI U bubmmoteka [JOK
MeTO/bI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8

54 PN p—- but6mmoreka [IOK

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




but6mmoreka [IOK

55 AMdoTepHbIe CBOMCTBA OKCHUA M THIPOKCHAA 1 https://m.edsoo.ru/00aeLc64
bu6nmoreka [IOK
56 Keneso . https://m.edsoo.ru/00ae1d86
bu6nmoreka [IOK
7 | 1 1
5 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) https://m.edso0.ru/00ae35¢6
58 O0001enne ¥ CUCTEMATH3aM SHAHUH 1
59 [IpakTuueckas pabota Ne 7. Penienue skcrnepuMeHTaIbHBIX 1 bubnuorexa [HOK
3a7a4 o TeMe «Baxaelne MeTaibl 1 UX COETUHEHUS) https://m.edsoo.ru/00ae3de8
Berancnenus mo ypaBHEHUSM XUMHUYECKUX PEaKIIUi, €CITU
60 OJIMH W3 PEAreHTOB J1aH B U30BLITKE WIN COACPKUT IIPUMECH 1 bubmorexa HOK
p . p P ' https://m.eds00.ru/00ae1750
Brruncnenus MaccoBoil 1011 BBIXOJa MPOYyKTa peakluu
61 O0001IeHrE U CUCTEMATH3AMs 3HAHUH 1
62 KonTponbnas padota Ne4 no Teme «BaxkHeiine MeTamibl 1 1
HX COETUHEHUI»
63 BermtecTBa 1 MaTepuaibl B HOBCEIHEBHOM KU3HHU YEIOBEKA 1 bubmorexa HOK
m P a https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEeHUE OKPYKAIOIIEH cpebl 1 bubmorexa HOK
p Py H pea https://m.edso0.ru/00ae4270
65 Ponp XxuMHU B pelIEHNH DKOJIOTHUYECKUX IPOOIEM 1 bubmorexa HOK
p p https://m.edsoo.ru/00ae4270
bu6nuoreka [IOK
P I . I 1
66 e3epBHBINA ypok. O000IIeHNE U CHCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/00ae0d0a
bu6nuoreka [IOK
7 P I . i 1
6 e3epBHBIN ypok. O000IIeHre U cucTeMaTr3aIus 3SHaHU https://m.edsoo.ru/00adb33c
. . bubnuotexa [JOK
68 P . 0000 1
€3EPBHBINA YPOK 0OIIleHNE U CUCTEMATH3aIis 3HAHUH https://m.edsoo.ru/00ad9ch?
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

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

AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

. Xumus, 9 kmace/ TNabpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIMOHEpHOE
obmmectBo «M3narenscTBO «IIpocBerienne

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

MenpeneeBa, Tabinia pacCTBOPUMOCTH, SJIEKTPOXUMHUUECKUN Psiji HANIPSKEHUS METAJIJIOB

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I'octeeB M.M. Xumuueckuii Kpy»kok B 1mkoze. M3ngarensctBo «IIpocBemenuey

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

Hazapos T.C. Xumuueckuit skcriepuMeHT B mkose. M3narensctBo «IIpocserienue»
Pomanosckas B.K. Xumus pemenune 3anau. Cankr-IlerepOypr. «CneunanpHas JIuteparypa»
Xomuenko I'.I1. 3agaun nmo XxumMuM 1Js MOCTYNAIIKX B By3bl. M3narenscTBo MockBa «Bbiciias
LIKOJIa)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru T'azera «Xumus» u cailT 1u1st yaurtens «51 uay Ha ypOK XUMUAN»
http://him.1september.ru Eaunas xomnexkuus LIOP: TIpenmeTHast KommeKus « XuMHUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XHUMHUSL.
Komnnekuus Poccuiickoro o01ieo0pa3oBaTeibHOro mopTaia

http://www alhimik.ru AJIXUMUK: caiit JL.FO. AnukbepoBoii

http://chem.rusolymp.ru Beepoccutickast oiMIraa MKoJIbHUKOB 10 XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yIeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUISHK: XUMHUSI

http://www.chemistry.ru JlucranumoHnHast oJMMITHAIA TI0 XUMHUH: TEJICKOMMYHUKAIIMOHHBIH

00pa30BaTeNbHBIN MPOEKT
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