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MHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XUMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTAaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanusi, npeacrasieHHbIX B @T'OC 00O, a Taxke Ha ocHOBE (efepanbHON pabodeil mporpaMmsl
BOCIIUTaHMS M C YYETOM KOHLENIMH MpenoJaBaHus yueOHoro npeamera « XuMus» B 00pa3oBaTelbHbIX
opranusanusax Poccuiickont denepanuu.

[TporpamMmMa o XuMHM JaéT MPEICTABICHNE O LENSIX, OOIIEH cTpaTeru 00y4eHus, BOCHUTAHUS U
pa3BUTHsI O0YyYaIOLIMXCSl CPEACTBAMH Yy4eOHOIrO MpeaMeTa, yCTaHaBIMBAET 00s3aTebHOE MIPEIMETHOE
coJiepyKaHue, MpeycMaTpUBacT paclpeesIeHue €ro no KjiaccaM U CTpyKTYpUpOBaHUE IO pasfesiaM U
TEMaM MpOrpamMMbl IO XHUMHH, OIpPENEISeT KOJIUYECTBEHHbIE M KAuyeCTBEHHBIE XapaKTEPUCTHUKH
COJIEp’KaHus, PEKOMEHYEMYIO IIOCIEA0BATEIbHOCTh U3YyUYEHUSI XUMHUH C YYETOM MEKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBs3€H, JOrMKH y4yeOHOro mpolecca, BO3PACTHBIX 0COOEHHOCTEH oOydaromuxcs,
oTIpeneNIsieT BO3MOKHOCTH MPEeaMETa U peain3aluu TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOTpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs, a TaKke TPeOOBaHHM K
pe3yibTataM OOy4YeHMs XMMHHM Ha YPOBHE Liellell M3ydeHHUs MpeaMeTa U OCHOBHBIX BUIOB y4eOHO-
MI03HABATEJBHOM JEITEIBHOCTH 00YYArOIIErocsi 10 OCBOCHUIO Y4eOHOTO COJIep KaHusl.

3HaHUE XUMHUM CIYy’)KUT OCHOBOHM JUIsi (POPMHUPOBAHUS MHMPOBO33PEHHUS OOYYaIOLIErocs, €ro
NpEeICTaBICHU O MaTepHaJbHOM €IMHCTBE MHpa, BAXKHYIO POJb HUIparoT (OopMHpyEeMble XUMHEH
NPECTaBJICHHUS O B3aUMOIIPEBPAILICHUSAX YHEPTUHU U 00 SBOIIOIIMHU BEUIECTB B IPUPOJIE, O MyTAX PELICHUS
r100ATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTCTHUECKON, MUIIIEBON 1
9KOJIOTUYECKOM 6e30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

— CIIOCOOCTBYET pealu3allMd BO3MOYKHOCTEM [UId caMoOpa3BUTHA U (OPMHPOBAHUSA KYJIBTYpBI
JUYHOCTH, €€ o01Iel 1 GyHKIMOHATIbHON TPAMOTHOCTH;

— BHOCHT BKJIaJl B (pOpMHpPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yyarouIuxcs, HaBbIKOB
UX CaMOCTOATENIbHOM y4eOHON eATeTbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIEI0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B IOBCETHEBHOM JKU3HHU, TaK U B PO(ECCHOHAIBHON JeITeNbHOCTH;

— 3HAaKOMHUT €O CHEHU(PHUKON HAyyHOTO MBILIUICHMS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOI'O B3IJIs/la Ha
€/IMHCTBO MPUPO/BI U YEJIOBEKa, SIBJIAETCSI OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUU €CTECTBEHHO-
HAYYHOH rpaMOTHOCTU O0YYarOIIUXCs;

— CIocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K
IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMUYecKoe 00pazoBaHue 00yUaroMIUXCsl.

JlaHHbBIC HaMpaBJICHUS B O0YYEHUN XUMUU 00ECTIEUMBAIOTCS CIIEIU(UKON colepiKkaHusl yIeOHOTO
npeaMeTa, KOTOPBIH SBIISEeTCS NeAarornuecky alanTHPOBAHHBIM OTpaskeHueM 0a30BOM HAyKH XUMUU Ha
ONPEACIIEHHOM JTalre €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OLIero oOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHUE
00y4arolMMHUCSl CHCTEMbl ME€PBOHAYAJIbHBIX MOHATUNA XUMHH, OCHOB HEOPraHMYECKOM XUMHUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBbIX TOHATHI OPraHUYECKOW XUMHH.

CrpykTypa conepaHusl IPOrpaMMbI 110 XUMHUH c(hOPMHPOBaHA HA OCHOBE CUCTEMHOTO MTOJIX0/a K
e€ usyuenuto. CozeprkaHue CKIaIbIBACTCS U3 CUCTEMBbI MMOHATUI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U
CHCTEMBI IOHATHH 0 XuMHueckol peakuu. O6e ITH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIUITY
IIOCJIEZ0BATENIBHOIO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABIECHUN Pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJIIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

[lepuoguueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

IpeCTaBICHU 00 3JIEKTPOIUTUYECKOM TUCCOIMAIINY BEIIECTB B pACTBOPAX.

Teopernyeckue 3HaHNUS PaCCMATPUBAIOTCS HA OCHOBE AIMIIMPUYECKH ITOJTYUYEHHBIX U OCMBICIICHHBIX
(bakToB, pa3BUBAIOTCA MOCIEI0BATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBIMOIHSSA (PYHKINN OOBSICHEHUS
U NIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEM IPAKTHUYECKOTO MPUMEHEHMS U IOJIyYEHUs
M3Y4aeMBbIX BEIIECTB.



OcBoeHMe MPOrpaMMEbI 10 XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO TIPEJCTABICHUS O XUMUYECKON
COCTABJISIFONIEH HAYyYHOM KapTHUHBI MUpPa B JIOTHKE €€ CHCTEMHOU MPHUPOJBI, [ICHHOCTHOTO OTHOIICHHS K
HAYYHOMY 3HAHHUIO M METOJaM IO3HAaHUA B Hayke. M3ydeHHe XUMHUU MPOUCXOJUT C MPUBICYCHUEM
3HaHUH U3 paHee U3yUYEHHBIX Y4eOHBIX mpeameToB: «Okpyxawomuii Mupy», «buonorus. 5—7 Kimaccs» U
«Pu3uka. 7 Kiacey.

[Tpu u3yuyeHuu XUMHH TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKOM HAYKH KaK 00J1acTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUUECKOM JAEATEIbHOCTH YEeJIOBEKA M KaK OJIHOI'0 U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphL. 3agada y4eOHOTO IMpeIMeTa COCTOUT B (POPMHPOBAHUM CHUCTEMBI XUMHYECKUX
3HaHUW — BaXHEWIIUX (PAKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHHUM, JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAayKd, B MPUOOMICHMH K HAyYHBIM METOJaM
MO3HAHUS TPU W3YYCHWU BEIIECTB M XUMHUYECKUX peakiuid, B (OPMUPOBAHUHU € PA3BUTUU
MO3HABATEJIbHBIX YMEHUM U MX MPUMEHEHUHN B y4eOHO-II03HABATEIbHON M Yy4eOHO-HCCIeI0BATEbCKOM
NEeSITeNIbHOCTH, OCBOGHUU TIPABHII O€30M1aCHOTO OOpAIeHHsI C BEIIECTBAMHU B MMOBCEAHEBHOMN KHU3HHU.

[Tpu u3yueHUn XUMHUH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs BAKHOE 3HAUCHUE IPHOOPEIH
TaKue LeNH, KaK:

— (GOopMUpOBaHHME WHTEIUIEKTYalbHO pAa3BUTOM JHUYHOCTH, TOTOBOH K CcamMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILbHOMY MPUHITHIO PEIICHUH, CIOCOOHON aTanTUPOBATHCS K OBICTPO
MEHSIOUTUMCSI YCIOBUSAM KHU3HU;

— HaNpaBIEHHOCTh OOYYCHHS HAa CHCTEMATHUECKOE MPHOOIICHNE 00ydJalomuXcsi K CaMOCTOSTEIbHON
MO3HABATEIIbHON JEATEIHHOCTH, HAyYHBIM METOAAM TO3HAHUA, (HOPMHUPYIOIMIMM MOTHBAIMIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrnieueHue yCIIOBUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YUYAIOIIMMICS OIbITa Pa3HOOOpa3HOMH
JESTETPHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHIUN),
MMEIOIINX YHUBEPCAIBHOE 3HAUEHHE ISl PA3JIMUHBIX BUAOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0meH (QYHKIMOHATBHOH W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIIC
YMEHHH OOBACHATH U OLIEHUBATH SBJICHHUS OKPY’KAIOLIErO0 MHpa, HCIONb3ys 3HAHUS WU OIIBIT,
MOJTy4YEHHBIC TPU U3YYCHUH XUMUHU, TPUMEHSITh UX MIPH PEUICHUH MPoOIeM B MOBCEAHEBHON JKU3HU
U TPYJOBOU EATENLHOCTH;

— ¢opMupoBaHue y 00yyaromuxcs T'yMaHUCTHUECKUX OTHOLICHHH, TOHUMAaHUS [ICHHOCTH XUMHYECKUX
3HAHWA I BBIPAOOTKM JKOJIOTUYECKH IIeNIeCOO00pa3HOro0 TOBEACHUS B OBITY W TPYIOBOU
JIESITETHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBBS U OKPYIKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHUBAIMH K 00YyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHUS OOIIEYETIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpoduis u
HaIPaBJICHHOCTH JaJbHEHIIIEro 00yYeHUSI.

Obuwiee uucno uyacos, OMeEEOEHHHIX ONA UZYYEHUA XUMUU HA YPOEHE OCHOBHO20 00uLeco
oopazoeanus, cocmaensem 136 uacoe: ¢ 8 knacce — 68 uacoe (2 uaca 6 nedenio), ¢ 9 knacce — 68 uacos
(2 uaca 6 neoenio).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHa4ya/ibHbIe XMMUYECKHE TOHSITUSA

[Ipenmer xumun. Poiab XMMUM B KHU3HU 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena W BEHIECTBA.
®u3nyecKre CBOWCTBA BEIIECTB. ATrperarHoe coctossHue BemiecTB. [loHsTHE 0 MeTolax MO3HaHUS B
xumuH. Yuctele BemecTBa 1 cMecu. CrocoObl pa3aenieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE 3JeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie u
CJIO’KHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmyna. BaneHTHOCTP aTOMOB XMUMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeniecTB. OTHocHUTeNbHAs aToMHasi Macca. OTHOCHUTENIbHAsT MOJEKyJsipHas macca. MaccoBast
JIOJISI XUMHUYECKOT0 dJIEMEHTA B COSINHEHUH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl M 4HUCIa
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€rel mo hopMynamMm XUMUYECKUX COCTUHEHUH.



@U3NYECKUE U XUMUYECKHE SIBICHUS. XUMUYECKasl peakuus U e€ NpU3HaKu. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kinaccudukamus XMMHUYECKHX peakuuil (CoequHeHMs,
pa3oKeHHs, 3aMeleHus, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO ¢ XUMUYECKOU TIOCY0H, ITpaBUiIaMy pabOThI B 1a00paTOpUU U MpHUEMaMU 00paIeHUS
¢ JlabopaTOpHBIM O00OpYJOBaHHMEM, H3YYEHHE U ONHUCaHHe (PU3UUYECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOmoneHne (U3nUecKux (TUIaBJICHHE BOCKA, TassHUE JIbJA, pacTUpaHue
caxapa B CTyIIKE, KUTIEHHE 1 KOHAECHCALlMs BOJIbl) U XMMHUECKUX (TOPEHHE CBEUH, IPOKAJIMBAHNE METHOM
MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIOTON) SIBJICHHWI, HAONIOJEHWE U ONHCaHHe IPU3HAKOB
NPOTEKAHUSI XUMUYECKUX Peaklnii (pa3iokeHne caxapa, B3auMoIeiiCTBHE CEpHON KUCIIOTHI C XJIOPUIOM
Oapust, paznoxkenue ruapokcuaa menu (1) mpu HarpeBanuu, B3auMoJIEHCTBHE Kele3a C pACTBOPOM COJIH
meau (1), n3ydenne crnocoOoB pasiesieHUs CMECEH: ¢ TOMOIIBbIO MarHuTa, PrIbTPOBaHKE, BHINIAPUBAHHUE,
JUCTUWIUISALMS, XpoMaTorpadus, MPOBEJEHUE OYMCTKUA INOBAPEHHOM CONM, HAONIOJICHHME U ONHCAHUE
Pe3yabTaTOB IIPOBEACHMS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MAacCChl, CO3JIaHHE MOJEIEU
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Baskneiue npeacTaBUTEIM HEOPraHUYECKUX BelleCTB

Boznayx — cmeck ra3zoB. CoctaB Bo3ayxa. Kucinopon — asemeHT u npocroe BeuiecTBo. Haxoxaenue
KHCJIOpO/JIa B IPUPOAE, GU3NYECKUE U XUMUYECKUE CBOMCTBA (peakiuu ropenusi). Okcunpl. [lpumenenue
kucnoposa. CrocoObl MOMy4YeHHs KHUCIopoJa B Ja0OpaTOpUM M MHPOMBIIIEHHOCTH. KpyroBopot
Kucinopoa B npupoe. O30H — amioTponHast MOIU(pUKAIUS KUCIOPOa.

TemoBoit  »¢pdekT XUMHUYECKOW peakluH, TEPMOXHMHUYECKHUE YpaBHEHMS, DJK30- H
SHJIOTEPMUUYECKHE peaKuu. TOIUIMBO: yrojap U MeTaH. 3arps3HEHUE BO3[yXa, YCHUICHHE ITAPHUKOBOTO
a¢dekra, pa3pyiieHue 030HOBOTO CIIOS.

Bogopon — anemeHT u npocroe BemiecTBo. HaxoxaeHue Bomopoaa B mpupoje, GU3NYECKUe U
XUMHYECKHEe CBOICTBA, IPUMEHEHHE, CIIOCOOBI MomyueHus. KucioTsl u comnu.

MousipHblii 006EM ra3oB. PacuéTsl 10 XUMUYECKIM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopsl. HacklieHHbIE 1 HEHACHIIIICHHBIE
pactBopbl. PacTBOpMMOCTH BeliecTB B BoJie. MaccoBasi J0Jid BEIIECTBA B PacTBOpe. XUMHUYECKUE
cBoiicTBa Boabl. OcHoBaHMA. Posb pacTBOpOB B NpUPOJE U B XKHU3HU uenoBeka. KpyroBopor Boasl B
npupoje. 3arpsa3HeHre NpUPoAHbIX BOJ. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranuueckux  coenuHeHuid. Oxcuapl.  Knaccupukanus — OKcuaoB:
cojeoOpasyrone (OCHOBHBIE, KHCIOTHBIE, aMm(doTepHbIe) M HecoseoOpasytomue. Homenknarypa
okcu10B. du3nueckre 1 XMMUUYECKUE CBOMCTBa OKcHI0B. [losyueHne okCuioB.

OcHoBanwms. Knaccudukarust OCHOBaHUMN: MIEIOYM U HEPACTBOPUMBIC OCHOBaHMs. HomeHkaTypa
OCHOBaHUM. PU3NYECKHNE U XUMUYECKHE CBOMCTBA OCHOBaHMM. [loiryueHrne ocHOBaHUN.

Kucnotsl. Knaccugukamnus kucinot. Homenknarypa kucnor. @uznyeckne 1 XUMAYECKHAE CBOWCTBA
kuciot. Psg akruBnoctu metaiioB H. H. bekerosa. [Tonydenune kucior.

Conu. Homenknarypa coneil. @uznueckue 1 XuMu4eckue csorctsa coseil. [lomydyenne coneit.

I'eneTnyeckast CBsI3b MEX/ly K1acCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/leJIeHHe COJepKaHusl KHUCIOpoJa B BO3JyXe, MOJIy4eHHe, coOupaHue,
pacrio3HaBaHKE M U3Y4YCHUE CBOMCTB KHCIOPOa, HAOMI0IeHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOIOM
U yCIIOBUSI BOBHUKHOBEHHUS U MpEKpalleHusi ropeHus (moxkapa), 03HaKkoMJIeHue ¢ 00pa3lamMu OKCUA0B U
OMHCAaHWE HX CBOWCTB, MOJYy4YEHHE, COOMpaHUE, pAaClO3HaBaHME M HW3Y4YEHHE CBOWMCTB BOAOPOAA
(ropenue), B3aumopeiicTBue Bojgopoaa ¢ okcugom wmeau (Il)  (Bo3MOXkHO ucCHoOJIb30BaHUE
BUJICOMAaTEpUasIoB), Ha0I01eHnEe 00pa310B BELIECTB KOJIMYECTBOM | MOJIb, UCCIIEJOBaHHE OCOOEHHO CTEM
PacTBOPEHHMS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHOU
MacCOBOI J10JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJIJIaMU (HATPUEM U KAJIbLIUEM )
(BO3MOYKHO HCIIOJIb30BAHME BHJIEOMATEPUAJIOB), MCCIIEOBAHUE OOpa3L0B HEOPTaHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAONIOIEHNE U3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIEIO0YEH,
u3yueHue B3aumozencTBus okcuga Meau (II) ¢ pacTBopoM cepHOMl KHCIOTHI, KUCIOT C METallJIaMH,
peakuuii HelTpaau3aluu, NoJy4eHNEe HEPACTBOPUMBIX OCHOBaHHH, BBITECHEHUE OJIHOTO METaljIa APyTUM



U3 PacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxkHelne KiIacchl HEOpraHUu4eCKUx
COCITMHEHUI.

Iepunonuyecknii 3axkon u  lIlepuoguyeckas cucreMa XUMHYECKHMX  JJIEMEHTOB
.. MenaeneeBa. Ctpoenne aToMmoB. XuMH4yecKkas cBsizb. OKHMCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumnu

[lepBble TOMBITKM KiIacCUPHUKAIMN XUMHUYECKHUX 3JIeMeHTOB. [loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEIOYHBIE W MIETIOYHO3EMENbHBIE METallbl, TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEpHBIE OKCHIIBI U THAPOKCHUIBI.

[lepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux 3iaeMeHToB [[. 1. Menneneesa.
Kopotkonepuoanast u nimuHHONIEprogHas popmbl [leproaundeckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB /1.
N. Menpeneesa. [lepuoas! u rpynnel. @U3N4ECKUR CMBICH ITOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U
CPYIIIbI JJIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX siaep. M3orombl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oouek aToMoB mepBbIX 20 xumudeckux snemeHToB [lepuoanueckoit cuctemsl . Y. Menneneena.
XapakTepucTUKa XUMHUYECKOro 3JeMeHTa mo ero mnosoxkenuto B Ilepuommueckoit cucreme J[. U.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS paJuyca aTOMOB XHMHYECKHX JJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IIEPUOAAM.

3nauenue Ilepunoanueckoro 3akoHa u Ileproguyeckol cHCTEMbl XMMHYECKUX 3JEMEHTOB IS
pa3BUTHS Hayku U npakTuku. [{. 1. MeHeneeB — yu€HbIi U rpa)k JaHUH.

Xumudeckas cBs3b. KoBasieHTHast (MOJsIpHAs M HEMOJISIPHAS) CBS3b. DJIEKTPOOTPHUIIATEIIBHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpomeccel okucieHus u
BoCCTaHOBJICHUS. OKHCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3I[OB BEIIECTB METAIJIOB M HEMETAJIOB, B3aWMOJCHUCTBUE THAPOKCHIA ITMHKA C
pacTBOpamMH KHCIJIOT W IIEIO04YeH, MPOBEACHUE OIBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpEeHUE, pEaKuu Pa3IoKEeHUs, COSTMHEHMS).

Mesicnpeomemmnoie ceasu

Peanuzamnust MeXIpeaMETHBIX CBsI3eH MPU M3YYCHUH XUMHUHU B § KJIACcC€ OCYIIECTBIIIETCS Yepe3
HCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHbBIX TOHSATHI, TaK U MOHSATHUH, SABIISIOIIUXCS CHCTEMHBIMU
JUTSL OTJIENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHsI, 3aKOH, aHAIIN3, CHHTE3,
KJaccuGuKaius, NepuonYHOCTb, HaOII0AeHNEe, YKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHE, MOJIEb,
SBJICHHE.

®du3nka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI, PATUOAKTUBHOCTb,
MOJIEKYJIa, 3JEKTPUUYECKUN 3aps]l, BEUIECTBO, TENO, 00bEM, arperarHoe COCTOSHUE BELIECTBa, TI'as,
buznuecKkue BEIUYUHBI, €AUHULIBI U3MEPEHUs, KOCMOC, TNIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, npixanue, onochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHbIE MOPOAbI, IOJIE3HBIE HCKOMAaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo U XUMH4YeCKasi peaKuus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [[. 1. Menneneesa.
Crtpoenre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
IEPUOOB, KaJlusd, KaJIbLUAd M HX COCOUHCHHM B COOTBETCTBUU C IIOJOKEHHUEM DJJIEMEHTOB B
IIepuonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemecTBa: BUAbl XUMUYECKON CBS3H. THUIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOICTB BEILECTBA OT TUIA KPUCTAUINYECKON PEIIETKN U BUJA XUMUYECKOHN CBS3H.



Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XMMHUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3jMYHbIM KJaccaM HEOpPraHMYeCKWX COEIMHEHUM, TeHeTHYecKas CBS3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanuss XUMHAYECKUX peakiuid MO pPa3IHYHBIM MpHU3HAKaM (110 YHCIYy U COCTaBY
YYaCTBYIOUIMX B pPEAKLUUU BEIIECTB, MO TEMIOBOMY 3P (EeKTy, M0 U3MEHEHHUIO CTETEHENW OKHCIEHUS
XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO Karaiau3aTopa). DK30- U IHIAOTEPMUUYECKHE
peaKIuu, TEePMOXUMHYECKNE YPABHEHNU.

[Tonsitue o ckopocTn XuMuyeckou peakuuu. [lonsTie 06 00paTUMBIX U HEOOPATUMBIX XUMHUUECKUX
peakiusax. [loHstue o roMoreHHbBIX M reTeporeHHbix peakuusix. Ilonsrtue o karamuze. Ilonstue o
XMMHYECKOM paBHOBECHHM. DakTOphl, BIMSIOIIME HAa CKOPOCTh XMMHUYECKOW PEAKIMHM U TOJOKEHUE
XUMHYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH,  JJIGKTPOHHBIA  OalaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakiuu. CocTaBIeHUE YPaBHEHUI OKHCINTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUM C
MCII0JIb30BAaHUEM METO/a 3IEKTPOHHOTro OasaHca.

Teopust 3JIEKTPOJUTHUECKON TUCCOLMALIAN. DIIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHn3M AuCcCOLMalMK BEIECTB C PA3IMYHBIMUA BUJAMH XUMUYECKOU CBsA3H. CTENEHb JUCCOLUALNH.
CunbHbIE U ClIa0bIe JIEKTPOJIUTHL.

Peakimun noHHOrO oOOMEHa. YCIIOBHS TPOTEKAaHUs pEaKIUii HWOHHOTO OOMEHa, IOJIHBIE U
COKpalI€HHbIE HOHHBIE YypaBHEHMsI peakuuii. CBONCTBAa KHMCIOT, OCHOBaHMl W COJIEH B CBETE
MpeICTaBICHU 00 3JEeKTpoIUTUYECKOM aAucconuanu. KauecTBeHHble peakiiuu Ha voHbl. [loHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISAMU KPUCTAUINYECKUX PEIIETOK HEOPIaHUUECKUX BEIIECTB — METAJIOB U
HEMETAJUIOB (rpaduTa M anmasa), CJIOKHBIX BEILECTB (XJIOpHUJA HATpHsl), UCCIEOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOW pEakIUud OT BO3JACHCTBUS  pPa3NUYHBIX  (PAKTOPOB, HCCIEIOBAHUE
JIEKTPONPOBOJHOCTH PAacTBOPOB BEILECTB, IIpoLiecca AUCCOLMALMM KHUCIOT, ILIEIOYEed M Ccojei
(BO3MOYKHO HCITOJIb30BAHME BMJIEO MATEpUAJIOB), MPOBEIECHUE OIBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUsI PEeaKIuii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHUE Ta3a, 00pa30BaHUE BOJIBI),
OIIBITOB, UJUIFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMN (TOPEHHE, PEAKIIUI
pa3ioKeHUsl, COEMHEHUs), PACIIO3HABAHME HEOPraHWYECKUX BEIIECTB C IMOMOIIBI0 KAYECTBEHHBIX
peakxIuii Ha HOHBI, peUICHHE SKCIIEPUMEHTAIBHBIX 3aa4.

HemeTasiibl 1 MX cOeJUHEHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIE CTETIEHU
okucneHus. CtpoeHue u HU3NIECKUE CBOWCTBA MTPOCTHIX BEIIECTB — TAJIOTCHOB. XMMUYECKHUE CBOMCTBA
Ha IIpuMepe XJiopa (B3auMoJIelicTBUE ¢ METaJIaMH, HeMeTaJulaMu, 1iesodaMu ). Xstopoogopo. ConsHas
KHCJIOTA, XMMUYECKUE CBOWCTBA, MOJydyeHUe, nmpuMeHeHue. JleiicTBue xiopa M XJIOpPOBOAOpOJa Ha
OpraHu3M yejoBeka. Baskneiime XJIOpu/Ipl U UX HaXO0XACHUE B IPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crerieHu okucieHus. CtpoeHne M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M CEpBHI.
AnnoTrponHble MOAU(MUKAIIMK KHUCIOPOJa W Cepbl. XWUMHUYECKHE CBOWMCTBa cepbl. CepoBoopos,
CTpoeHHe, pu3ndecKkre 1 XuMudeckue cBoiicTBa. OKCHIBI cepbl KaK MPeICTaBUTENH KUCIOTHBIX OKCHJIOB.
CepHnas kucioTa, (pu3nuecKre U XUMHUECKUE CBOWCTBA (0OIIMe KaK MpeAcTaBUTeNs Kilacca KHCIOT U
cnenuduyeckue). XuMUYECKHE pPEaKlUU, JeKalllie B OCHOBE NMPOMBIIIIEHHOTO croco0a MOoJy4YeHHs
cepHoil kucnothl. [Ipumenenue cepHoil kucnotbl. Conu CEpHOI KHUCIOTHI, KAUECTBEHHAs peakius Ha
cyibdar-uoH. HaxoxeHue cepsl 1 €€ cCoeIMHeHU B IPUPOJIe. XUMHUECKOE 3arpsi3HEHNE OKpY KaroIien
Cpelbl COEAUHEHMSIMH Cepbl (KUCIOTHBIE 0K, 3arpsi3HEHHE BO3/yXa M BOJOEMOB), CIOCOOBI €ro
PEIOTBPALICHHUSI.

OO6mrast xapakTepucTuka 31eMeHToB VA-Tpymibel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETNIEHU OKHUCIIEHHS. A3OT, pacHpocTpaHEHUE B Mpupojie, (pU3MUEeCKHMEe U XMMHYECKHUE CBOMCTBA.
KpyroBopot azora B mpupoje. AMMHAK, ero (pu3nyeckue U XHUMHUYECKHE CBOMNCTBA, MOIYYCHHE U
npumMeHenue. Conu aMMOHUS, UX (U3NYECKHE U XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peaknys Ha MOHBI aMMOHHUSA. A30THAs KUCIIOTa, e€ MoIydeHue, GU3NIecKue U XMMHUYECKHE CBOMCTBA



(oOmre Kak mMpeAcTaBUTENs Kiacca KUCIOT M crnenuduyeckue). Mcmnonp3oBaHHEe HUTPATOB M COJICH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YIOOpeHHH. XMMHUYECKOe 3arpsi3HEHUE OKpY)Kalollel CpeJibl
COEJMHEHUSMM a30Ta (KUCIIOTHbBIE JOXAM, 3arpsi3HEHHE BO31yxa, MOo4YBbl M BoJgo&MoB). docdop,
atoTponHsle Moaudukanuu docdopa, puszndeckne u xumudeckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kucnoTa, GuU3MUECKHEe U XUMUUYECKHE CBOMCTBA, noixydeHue. Mcnonb3zoBanue gocdaros B
Ka4yeCTBE MUHEPAJIBbHBIX yI00pEHNUH.

O6mas xapakrepuctika 31eMeHToB |V A-rpynibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETICHU OKUCIICHHS. YTIepOI, aJTIOTPOITHBIE MOAU(DUKAIINH, PACTIPOCTPAHEHUE B IPUPOJIE, PU3NIECKUE
U XUMHYecKue cBoicTBa. Ancopouus. Kpyrosopor yriepona B mpupone. Okcuabl yriepoja, MX
¢u3nueckue U XMMHUYECKHE CBOICTBa, ACUCTBUE HA KMBBIC OPraHU3MBbI, MOJIY4YEHUE U MPUMEHEHHE.
DKoJorudeckue npoodsieMsl, CBsA3aHHbIE ¢ okcuioM yriepoza (1V), runoresa rinodanbHOro NoTemIeHUs
KJIMMaTa, NapHUKOBBINA Y3 PeKT. YrosbHas KUCI0Ta U €€ COIM, UX (PU3NYEeCKUe U XUMUYECKHE CBOUCTBA,
nojy4yeHue U npuMeHenue. KauecTBeHHas peakuusi Ha kapOoHaT-HOHBI. Vcnonbp3oBaHne KapOOHATOB B
ObITY, MEAUILIMHE, TPOMBILIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHayanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUMHEHHUAX yriieposaa (MeTaH,
9TaH, THJIEH, alleTHIIEH, 3TaHOJ, TIMLEPUH, YKCYCHas KKcIoTa). [IprupoiHbIe HCTOYHUKH YTIIEBOIOPO/IOB
(yromp, mpupomHBIH Ta3, He(TH), MPOAYKTHI HX MepepaboTku (OCH3MH), WX pOJIb B OBITY H
IPOMBIIIIEHHOCTH. [IoHsATHE 0 OMOJIOrMYecKN Ba)XKHBIX BEILECTBAX: JKUpPaX, OelKax, yrJIeBojax — U UX
POJIH B )KM3HM 4YeJIOBEKa. MaTepualbHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COETUHEHUM.

KpemHuuii, ero ¢gusnueckue U XMMHUYECKHE CBOMCTBA, MOJy4YeHUE U HpuMeHeHue. CoeanHeHus
KpemMHHUsl B mpupose. OOmme npencrtasieHus o0 okcuae kpemHus (IV) m kpemMHuEBO#l kuciore.
CunMkarel, UX UCHOJB30BaHUE B OBITY, B MMPOMBIIIICHHOCTH. BakHelMe CTpouTeIbHbIE MaTepHAaIbL:
KepaMHKa, CTEKJIO, I[eMeHT, OeToH, xene300eroH. [Ipobiembl 0O€30MaCHOTO  HCIIOJIB30BAHHUS
CTPOUTENbHBIX MAaTEpUAJIOB B [TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn.

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOHCTB COJISHOW KHCIOTHI, IPOBEICHUE
KAa4eCTBECHHBIX PEAaKIHWid Ha XJIOPUA-UOHBI M HAONIOJCHWE TPU3HAKOB HUX IMPOTEKAHHS, OIIBITHI,
oTpaxkaromue (U3NYEeCKMe M XUMHUYECKHUE CBOWCTBA TaJOr€HOB U HX COEAMHEHHH (BO3MOYKHO
UCMOJIb30BAHUE  BHUIEOMATEPUANIOB), O3HAKOMJIEHHE ¢ 0Opa3laMu XJOpUAOB  (TaJOT€HUIOB),
O3HAaKOMJIEHHE ¢ 00pa3liaMu cephl U €€ COeTMHEHUSIMU (BO3MOKHO MCIIOJIb30BaHNE BUIEOMATEPHAIIOB),
HaOro/ileHNe mporecca oOyIrJIMBaHUS caxapa I0J JeHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTHI,
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBICHHOM CEPHOM KUCIOTHI, TPOBEACHUE KAUeCTBEHHON peakiuy Ha
Cynb(ar-uoH U HAONIOJCHNE TpPU3HAKa €€ MPOTEKaHUs, 03HAKOMJICHHE C (PU3MUYECKUMH CBOMCTBAMHU
asorta, ochopa 1 uX coeqMHEHUH (BO3MOXKHO MCITOJIb30BAaHUE BHICOMATEPHAIIOB), 00pa3iiaMu a30THBIX
u (dochopHbIX ynoOpeHUH, moidyyeHue, coOMpaHHe, paclio3HaBaHME M HM3Y4YEHHE CBOMCTB aMMUaka,
NPOBE/ICHUE KAueCTBEHHBIX pEakIuil Ha MOH aMMOHUS M (ochaT-HOH M H3YUYEHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO
UCIOJIb30BAHUE BUIEOMATEPUANIOB), U3yUEHUE MOJeNel KpUCTAIUIMYECKUX PEelETOK anMasa, rpadura,
¢yiepena, 03HaKOMIJIEHHUE € MIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTasa, MOoIy4eHne, coOOMpaHue, paclio3HaBaHue U U3YYeHHE CBOMCTB YIJIEKUCIOrO
ra3a, IpoBe/IleHNEe KaueCTBEHHBIX PEaklUil Ha KapOOHAT M CUIIMKAT-UOHBl U HM3y4YEHHUE MPU3HAKOB MX
IPOTEKaHUsl, O3HAKOMJIEHME C  MPOAYKUMEH  CHUJIMKATHOW  IPOMBILUIEHHOCTH,  pELICHHE
JKCIIEPUMEHTAIBHBIX 33/a4 10 TeMe «BakHele HeMeTallIbl U UX COeIUMHEHUS».

MeTanjibl M MX cOeAMHEHHSA

OO0mrast XapakTepUCTUKa XMMUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAHHHM UX MOJOXEHUS B
[Tepuonnueckoii cucreme xumudeckux snemeHToB JI. . MengeneeBa u crpoenust atomoB. CTpoeHue
MeTajIoB. MeTajuinyeckasi CBsI3b M METAUIMYecKass KpUCTAUIMYecKass peléTka. DIeKTPOXUMHUUECKHU i
psn HampsokeHUH MeTauioB. Dusnueckne M XUMHUYECKHE CBOMCTBA MeTayuioB. OOmme crocoObl
nosrydyeHus: MetaysioB. [IoHATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
CrnaBbl (CTallb, YyT'yH, AIOPATIOMUHUM, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBILIIEHHOCTH.

[lenouynsle MeTamwibl: nosiokeHue B Ilepuoanueckoil cucreme xuMuueckux snemeHtoB [I. M.
MenzeneeBa, CTpOEHUE UX aTOMOB, HaX0X/I€HUE B Ipupojae. Puznueckue 1 XuMHUYECKHE CBOICTBa (Ha



npuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUJIBI HATPHS U Kanus. [[pumMeHeHue menoYHbIX METAIOB
7 UX COCTUHCHUMN.

[[{enoyHO3eMeNbHBIE METAIBl MarHuil M KajblMil: mojoxkeHue B Ilepuonmueckoin cucreme
XuMH4ecKux 3emMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAX0KJICHUE B Ipupoie. Pusnyeckue
U XMMHYECKHE CBOMCTBAa MarHusi M Kajbllus. BakHeilmme coenuHEHHS KaibIus (OKCHA, THAPOKCHI,
conn). JKEcTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nojoxenue B [lepuoauueckoit cucreme xumuueckux snemerToB Jl. V1. Menneneena,
CTPOCHHE aToma, HaxoXJeHue B mpupone. Ddusznyueckue W XUMHUYCCKHUE CBOMCTBA AIIOMHUHUS.
AmMdoTepHbIe cBOMCTBA OKCHJIA U TUIPOKCUIA aTFOMHUHHSL.

Kenezo: nonoxenue B Ilepuognueckoit cucreme xumuueckux snemeHToB Jl. M. Menneneena,
CTPOCHUE aTOMa, HaXOXJeHUE B mpupoje. Pusnueckrue M XUMHUYECKHE CBOMCTBA xene3a. OKCHIbI,
ruapokcubl v cou xxenesa (1) u xxenesa (1), ux cocras, cBoWcTBa U MOJTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMIICHHE C 00pa3llaMi METAUIOB M CIUTABOB, WX (PU3WYCCKHMMH CBOWCTBAMHU, M3ydYCHHUE
pEe3ybTaTOB KOPPO3HH METAUIOB (BO3MOXXKHO HCIIOJB30BAHUE BHICOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHS OKCHJA KalbIMs U HATPUS C BOJOW (BO3MOKHO MCIOJIB30BAHHE BHIEOMATEPHAITIOB),
HCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IIpoliecca TOPEHHsS XKejle3a B KUCIopoAe (BO3MOXKHO
HCIOJIb30BaHNE BUJIEOMAaTEPHUAJIOB), IPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEaKMii Ha MOHbI: MarHus,
KaJbIus, altoMUHUS, MHKa, xene3a (1) u xenesa (1), menu (1), Habnar0oAEHME U ONTUCaHKE TPOIIECCOB
OKpalllUBaHUs IUJJAaMEHM HWOHAMHM HAaTpus, KaJius M KalblHUs (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEPHUATIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCH 1A ATIOMUHUS U THAPOKCHA IIMHKA,
pElIeHNE SKCIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHelIlne MeTauibl U UX COSAMHEHUS.

XHUMHUA M OKpYKaOLIasa cpeaa

BemecTBa 1 maTepualibl B MOBCETHEBHOM JKU3HU YEJIOBEKa. be3omacHoe UCIoIb30BaHe BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBasi momMols mpyu XMMHYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKalIeld cpeabl (mpeaenbHas AOMyCTHMAas KOHIIEHTPALUS
BemecTs, gaiee — [1JIK). Posib xuMuu B perieHur SKOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pas3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAIIJIOB, MOJIMMEPHBIC MATEPHAIIBI).

Mestcnpeomemnoie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€l MPU M3YYEHUM XUMHUU B 9 Kilacce OCYIECTBIIAETCS 4epe3
MCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MTOHSATHH, TaK ¥ MOHSATHH, SBIISIOMINXCSI CHCTEMHBIMU
JUTSL OTJICNIBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHSA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3, CUHTE3,
KIaccuuKaIus, mepuoInYHOCTh, HAOIIOAeHNEe, YKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHE, MOJIEb,
SIBIICHUE, ITAPHUKOBBIN d(PPEKT, TEXHOIOT S, MATEPHATIBL.

duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIBL, PaAOAKTUBHOCTD,
MOJIEKYyJa, JJIEKTPUYECKHI 3apsl, NPOBOJHUKU, TOIYNPOBOJHUKHU, IUIIEKTPUKH, (OTORIEMEHT,
BEIIECTBO, TeJNO, OOBEM, arperatHoe COCTOSIHUE BEIIECTBA, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJUIMUECKasi PeméTKa, CIUIaBbl, (DU3WYECKHUE BENMYUHBI, CAMHHUIIBI M3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE37b1, COMHILE.

buonorusi: ¢orocuHTe3, ApixaHue, Ouocdepa, HSKOCUCTEMa, MHUHEPAIbHBIE YAOOpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOJJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOAbI, IMOJIE3HBIE HCKOMAEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI
JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO O0IIEr0 0Opa3oBaHusl JOCTUTAIOTCS B
xo7e OOydYeHHs] XMMHH B €IMHCTBE Y4YeOHOW M BOCHHMTATEIBHOW NESTETHHOCTH B COOTBETCTBUU C



TPaJIULUOHHBIMU POCCUMCKUMM COLMOKYJIBTYPHBIMU M JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH,
IPUHATHIMU B OOIIECTBE MMPAaBUIIAMH U HOPMaMU MOBEACHUS M CIOCOOCTBYIOT MPOIEccaM CaMOIIO3HAHMS,
CaMOpPa3BUTHUSA U COLUATH3AIUU 00yUYaIOIIHXCS.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYHYAIOUIMXCSl PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMH U paclIUpPEHHE ONbITA JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOTO OTHONIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHMYECKOMY M HAyYHOMY
HACJIEJINIO, TOHUMAaHUSI 3HAYeHUsI XUMUYECKOW HayKU B KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJAJETh JIOCTOBEpHOH HH(popManMel O TMepeloBbIX JOCTHKEHUAX M OTKPBITHSIX MHPOBOW U
OTEYECTBEHHON XUMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MUpa 1 OOIIECTBa;

2) rpasKIaHCKOro BOCIIHUTAHUS

IIPEJICTABJIEHNS O COLIMAIBHBIX HOPMAax U MPABUIAX MEXJINYHOCTHBIX OTHOILIEHUHN B KOJUIEKTUBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B  OOLIECTBEHHO TIOJIE3HOHW, Yy4eOHOMCCIIETOBATEIbCKOH,
TBOPUYECKOM U JAPYTUX BUAAX JIEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM NESATENbHOCTH
OpU BBIOJHEHUH YYEOHBIX, IMO3HABATEIbHBIX 33/1a4, BBINOJHEHHMM XUMHYECKUX HKCIIEPHUMEHTOB,
CO3JIaHUM Y4YEOHBIX NMPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIH B IPOLIECCE ITOU
y4eOHOW JAeATeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEACHHME M IOCTYIKH CBOMX TOBAapHUIIECH C
MO3ULMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHYECKUE IMPEICTABICHUS O BEIIECTBE M XUMHYECKOM peakluu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIIAIOIINE OCHOBY JUIsl HOHUMAaHUS CYIIHOCTA HAYYHOU
KapTUHBl MHUPA, NPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJBI, B3aUMOCBA3SIX
YyeJioBeKa C MPUPOJHON CPesloil, O poJik XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAPABJICHHBIC HA TOyUY€HNE HOBBIX 3HAHUN IO XUMHH, HEOOXOAUMbIE
Ui OOBSICHEHHsT HAOIMIOAAEMBIX NPOIECCOB M SBJICHUN, IO3HABAaTENbHOW, WH(POPMALMOHHOM H
YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOW pabOThl C YYEOHBIMU TEKCTaMH,
CIPAaBOYHOMU JUTEPATYPOU, JOCTYITHBIMH TEXHUUYECKUMHU CPEACTBAMH UHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHIO M I[I03HAHHIO, JI0003HATENILHOCT, TOTOBHOCTH M CHOCOOHOCTh K
caMOOOpa30BaHMUIO, MPOEKTHOM M UCCIIENOBATEIbCKON JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABIEHHOCTU U YPOBHS O0YUYEeHHUs B lalbHEHILIEM;

4) ¢popMHUPOBAaHHS KYJIbTYPHI 3/10POBbS

OCO3HaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOLIEHMS! K CBOEMY 3/10pOBbIO, YCTAHOBKHM Ha
3JI0pOBBIA 00pa3 *KU3HU, OCO3HAHUE MOCJIEICTBUN M HENPUATHE BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYPEHUs1), HEOOXOIUMOCTH COOIIOAEHUS MTPpaBHJl 0€301MaCHOCTH TP 00pallleHUH
C XUMUYECKHMHU BEILIECTBAMU B OBITY U pPEaIbHON KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTHUECKOMY U3YUYECHUIO Mpodeccrii U Tpyaa pa3InyHOro pojia, yBaXEHHE K TPYIy U
pe3yJsibTaTaM TPYAOBOM AESITEIbHOCTH, B TOM YHCIIE Ha OCHOBE INPUMEHEHUS IPEIMETHBIX 3HAHUU 110
XUMHH, OCO3HAHHBIA BBIOOP HMHIMBUIYaTbHOM TPAEKTOPUM MPOJOJIKEHHS] 00pa3oBaHUS C Y4YETOM
JUYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEMIHON TpO(EeCcCHOHANBHON JESITeIbHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHHUI, TOTOBHOCTb
aJIarTpPOBaThes B MpodeccuoHalbHOM cpee;

6) IKOJIOrHYECKOT0 BOCIIUTAHUS

HKOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY KHU3HH Ha 3eMiie, OCHOBE
e€ CylllecTBOBaHHUS, MIOHUMaHUE IIEHHOCTH 3/10pOBOTr0 M 0e30macHOro odpasa >KU3HHM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TICHUXHYECKOMY 30POBBIO, OCO3HAHHE I[EHHOCTHU
coOMoIeHns MpaBUi OE30MacHOrO TOBEACHUS NMpH paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYalUsX,
YTPOKAIOILIUX 3/10POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, IMOJy4aeMble MpPU HM3YyYEHUH XUMHHU, U pEIIeHUs 3anaad,
CBSA3aHHBIX C OKPY’KAIOUIEH MPUPOAHON CPENoH, sl MOBBILIEHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPBI,
OCO3HAHMS TI00ATBHOTO XapakTepa HKOJOTHYECKUX MPoOIeM W IMyTed WX PEeHICHUs IMOCPEICTBOM



METOJOB XMMHH, IKOJOTHYECKOTO MBILUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTampeIMETHBIX pE3yJIbTAaTOB BBIICISAIOT 3HAUUMbIE i (OPMUPOBAHUS
MUPOBO33pEHHUs O0IIeHAyYHbIEe MOHATHUS (3aKOH, TEOpHUs, IPUHIUI, TUIIOTe3a, (DaKT, cucTeMa, IpoIecc,
OKCIEPUMEHT M JpPyroe.), KOTOpbIe HCIOIb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MIpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHWH M3 3TUX MPEIMETOB (POPMHUPOBATH MPECTABICHNE O LIETOCTHON HAyUYHOU
KapTHHE MHpa, M YHUBEpcaJlbHble Yy4eOHbIe JeHCcTBHsS (IIO3HABAaTElIbHbIC, KOMMYHUKATHUBHBIC,
PEryNATUBHBIE), KOTOpble O0ecmeunBalOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOATEIHHOMY
IUIAHUPOBAHUIO U OCYILIECTBICHUIO Y4EOHOU JIeTENbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS! MPU OCBOCHHMHM 3HAHUM: PaCKpHIBATH
CMBIC XUMHUYECKUX MOHATHI (BBLACTATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH B3aHMOCBS3b C
OPYTUMH TIOHATUSMH), HCIOIB30BaTh TOHATUSA [UIsI OOBSICHEHHSI OTIENbHBIX (DAKTOB W SIBJICHMUIA,
BEIOMpATh OCHOBAHUS U KPUTEPHUH IS KJIACCU(DUKAIIMN XUMHUECKUX BEIICCTB M XUMHUECKUX PEAKIIHHA,
YCTaHABJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSA3M MEXAY OObEKTaMH H3Y4YCHHs, CTPOUThH JIOTUYECKUE
paccyxaeHus (MHAyKTUBHBIE, TEeTyKTUBHBIE, TT0 aHAJIOTUH ), IENIaTh BHIBOJIBI U 3aKIIIOUEHUS;

yMEHUE TMPUMEHATh B IMIPOLIECCE IMO3HAHHUS TOHATUS (IPEJAMETHBIE U METalPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIEC) MOJICITH, UCIIOIh3YEMBIE B XUMHH, TIPEOOPA30BBIBATH TUPOKO MPUMEHSIEMBbIC
B XMMHUU MOJIETIbHBIC MPEACTABICHUS — XUMHUECKUN 3HaK (CUMBOII 3JIEMEHTA), XUMHUUYecKas popmyna u
YpaBHEHHE XWMUYECKOW PEAKIMH — MPU PElIeHHH Y4eOHO-TIO3HABATENbHBIX 3a1ay, ¢ YYETOM 3THUX
MOJICTIBHBIX TIPEACTABJICHUIN BBISABISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH H3y4aeMbIX
O0BEKTOB — XHMHUYECKHX BEIIECTB M XUMHUYECKHX pEaKiui, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CIICCTBEHHBIE CBSI3U U MPOTHUBOPEUHS B U3yUaEMBbIX MIpOLIECCaxX U SBJICHUSIX.

Ba3zoBrble uccienoBarenbcKkue AeiicTBUSA:

YMEHHUE HMCIOJIb30BaTh MOCTABIECHHBIE BOIPOCHl B KAYE€CTBE MHCTPYMEHTA MO3HAHHUsS, a TAKXKE B
KayecTBe OCHOBBI sl (POPMHpPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYXKJICHUH;

NpUOOpEeTEeHUE OIbITa M0 IUIAHUPOBAHUIO, OPraHu3allMd W TPOBEACHUIO YUYCHHUECKUX
OKCIIEPUMEHTOB, yYMEHHE HaONIOAaTh 3a XOJOM TIPOIECcCca, CaMOCTOSTEIHHO IMPOTHO3UPOBATH €Tro
pesynbrar, GopMmynupoBath OOOOMICHWS W BBIBOABI 10 pe3yJbTaTaMm TPOBEASHHOTO OIBITA,
MCCJIEJIOBAHMUSI, COCTABIIATh OTUYET O MpoAeaHHON padoTe.

Pabora ¢ nnpopmanmeii:

YMEHHE BEIOUPaTh, aHATH3UPOBATH M MHTEPIPETUPOBATH HH(POPMAIIHIO Pa3IMIHBIX BUIOB U GOPM
IPEJICTABJICHUS, TIOJy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4HO-TOMYJISIpHAs JINTEPATypa XUMHUECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE MocoOusi, pecypchl IHTepHeTa), KpUTHUYECKU OIEHUBATh MIPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OPMAIINIO;

yMEHUE MPUMEHSTh Pa3IWYHbIE METOJBI U 3alpoChl MPU TIOWCKE U O0TOOpe MHGOpPMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIMMBIX JJsi BBITIOJHEHUS Y4YeOHBIX U IIO3HABATENbHBIX 33134
ONpeNeIEHHOr0  THIA, TNPUOOpEeTeHHe OomblTa B 00JAaCTH  HCHOJB30BaHUA HH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHH, OBIAJCHUE KyJIbTYpOH aKTHMBHOTO WCIOJIB30BAHUS PA3THIHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOUPATh ONTUMANIbHYIO (OpMy IpeCcTaBiIeHUs] HH(OPMAIIUU U
WUTIOCTPUPOBATh pelIacMble 3aJa4l HECIOKHBIMH CXEMaMH, IuarpaMMmamu, Ipyrumu (popmamu
rpaguKku U UX KOMOMHAIUSIMU,

YMEHHE HCII0Ib30BaTh M aHAJIM3UPOBATh B ITpoliecce yueOHOM U UCCIIeA0BATENbCKON 1eATEIbHOCTH
uH(OPMAIIMI0O O BIUSHUM TPOMBINIICHHOCTH, CEIhCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karolle NPUPOTHON CPEBI.



KoMmyHukaTHBHbBIEC yHHBepcalbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHsI 337jaBaTh BOMPOCHI (B X0/1€ Arajora u (WIn) JUCKYCCHH) [0 CYLIECTBY 00CYXKAaeMOI TEMBI,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUS OTHOCUTEJIBHO BBIMOJIHEHUS NPEITI0KEHHON 3a1auu;

YMEHMS NPEACTABIATh IOJYUYEHHBIE PE3YyJbTaThl MO3HABATENbHON AEATEIBHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaxX; JeJIaTh MPE3EHTALUI0 PE3yJIbTaTOB BBIMOIHEHHUS] XMUMHUYECKOIO 3KCIIEpUMEHTA
(;1TabopaTOpHOTO OMBITa, JIAOOPATOPHOM pabOThl MO HUCCIEIOBAaHMIO CBOWCTB BEILIECTB, Y4€OHOIO
IIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TIO3HABaTENLHOW W
UCCIIEI0BATENbCKON JESITENbHOCTH NPHU PELICHUH BO3HUKAIOMIMX HPOOJeM Ha OCHOBE yuéTa OO0LIuX
UHTEPECOB U COTJIaCOBaHMS MNO3MLUK (0OCYX 1eHUs, OOMEH MHEHUSMH, «MO3TOBBbIE IITYPMBI,
KOOpAMHAILIUSI COBMECTHBIX JAEUCTBUMN, OIPENEICHUE KPUTEPHUEB IO OLIEHKE KAayecTBa BBIIIOJHEHHOU
paboThI U IpyTHEe).

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIe NeiiCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LEIU JAESITEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATD,
KOHTPOJMPOBATh U NMPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIKO JIEATEIBHOCTb, BBIOMpaTh Hambosee
3¢ (eKTUBHBIE CIIOCOOBI PelIeHUs] yU4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBIIATh WIIH
KOPPEKTUPOBATh MPEIJIOKECHHBIM aITOPUTM JECHCTBUM IIPU BBINOJHEHUU 3aJaHUM C YU4ETOM IIOIYUYEHUs
HOBBIX 3HaHUI 00 MH3y4daeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE
IIOJIyYEHHOI'0 pE3yJIbTaTa 3asBJICHHON LENHM, YMEHUE MHCIIONb30BaThb M aHAIM3UPOBATH KOHTEKCTHI,
IpeJylaracMble B yCJIOBUH 331aHUN.

HPEAMETHBIE PE3YJIBTATDBI
B coctaBe npeaMeTHBIX pe3yIbTaToOB MO OCBOCHHIO 003aTEILHOTO COACPIKAHUS, YCTAHOBICHHOTO

JTaHHOM denepanbHON pabodeit mporpaMMON, BBIACIISIIOT: OCBOCHHBIC 00YUYaIOIIMMHUCS HAYYHBIC 3HAHUS,

YMEHHS U CIIOCOOBI IEHCTBUH, crieriududecKue s MpeAMETHOM 001acTi «XUMHUSD), BUJIbI I€ATEbHOCTH

M0 TOJYYEHUI0 HOBOTO 3HAHMSI, €r0 WHTEPIPETALNU, MPEOOPA30BAHUIO U MPUMEHEHHIO B Pa3IUIHBIX

y4eOHBIX U HOBBIX CUTYalIUsIX.

K xoniy oOyuenus B 8 kiiacce rnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y 00yUaIOIUXCS YMEHHIA:

— pacKphIBaTh CMBICT OCHOBHBIX XWMHYECKHX TIOHSATHH: aTOM, MOJICKYyJia, XHUMHUUYECKHH DJIEMEHT,
MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOJIHAsS), BaJCHTHOCTH,
OTHOCUTEJIbHAS aTOMHAasi M MOJIEKYJIsIpHAas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca,
MaccoBasi JOJs XMMHYECKOTO SJIEMEHTAa B COCIWHCHHH, MOJISIPHBIA OOBEM, OKCHI, KHCJIOTAa,
OCHOBAaHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJIECHHUS, XHUMHUYECKas peakuus,
KIaccU(PUKAIUS pPeaKIMil: peaklud COCIUHEHUS, PEAKIMH Pa3JOKEHUs, PeaklUd 3aMelleHus,
peakuuu oOMeHa, 9K30- M HJIOTEPMHYECKUE PEaKIIMH, TEIUIOBOM 3((EeKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CIIOM aToma, aToMHas OpOWTanb, pPajdyC aToMa, XUMUYECKas CBS3b, MOJSpHAs U
HETOJISIPHAs] KOBAJIEHTHAsl CBsA3b, MOHHAsl CBS3b, MOH, KaTHOH, aHHMOH, PAacTBOp, MaccoBas A0S
BellecTBa (ITPOLICHTHAS KOHIIEHTpAIlUs1) B PaCTBOPE;

— WUIKOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX IMOHATUNA U MPUMEHATH 3TU MOHATUSA NPHU
ONMCAHUU BEILIECTB U UX MPEBPAILCHUI;

— UCHOJB30BaTh XHMMHUYECKYI0 CHMBOJHUKY ISl COCTaBieHHMs (OpMyJ BEIIeCTB U ypaBHEHUH
XUMUYECKUX PEAKIUH;

— ONpenensiTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHUSIX, CTEMEHb OKHCIICHUS
9JIEMEHTOB B OWHApHBIX COEIUHEHUSX, NPUHAMICKHOCTh BEUIECTB K OIpeneIEHHOMY Kiaccy
COEIUHEHMH Mo (GopMmyiaM, BHJI XUMUYECKON CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPTaHUYECKHUX
COCIMHEHMUSIX;

— packpsiBaTh cMbicn Ilepumonnueckoro 3akona [[. M. MenneneeBa: AeMOHCTpUPOBaTh NMOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTHM CBOMCTB XUMUYECKUX JIIEMEHTOB OT UX I0J0KeHUs B [lepuoanueckoi
CHCTEME, 3aKOHOB COXPaHEHMS MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4EHHUs], 3aKOHa ABOraapo;



ONHKCBHIBATh M XapakTepu3oBaTh TaOnmuuHyo ¢opmy Ileproanyeckoll CHCTEMBI XUMHYECKUX
9JIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moAarpynna (A-rpynma)» u «mnobounas noarpymnmna (b-
rpymnmna)y, Manble ¥ OONbIINe HNepUOJIbl, COOTHOCUTh 00O3HAYEHHUS, KOTOPbIE UMEIOTCS B Tabiuie
«Ilepnognueckass cucrema xumuueckux diemeHToB JI. M. MeHneneeBay ¢  YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsl AJpa, odliee Yucio
3JIEKTPOHOB U PaCHpeieTIeHUEe X 0 AJIEKTPOHHBIM CJI05IM);
KJIacCU(UIIMPOBATh XUMUYECKUE JIEMEHTHI, HEOPTaHNYECKUE BEIECTBA, XUMHUECKHE Peakuuu (110
YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P HEKTY);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pa3IMYHBIX KIIACCOB,
MOJTBEPKIasi ONMUCAHWE MPHUMEPAMHU MOJEKYISIPHBIX YPaBHEHHUH COOTBETCTBYIOUIMX XHUMHUYECKHUX
peaKkIuii;
IPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaYeCTBEHHOT'O COCTaBa, BO3MOXXHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUH B PA3JINYHBIX YCIOBHUSAX;
BBIYUCIISATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHAYECKOTO 3JIeMEHTa IO (opMylie COeIMHEHHs, MAacCOBYIO JOJIIO BEIIECTBA B PacTBODE,
MPOBOAMUTH PACUEThl O YPABHEHUIO XUMUYECKON PEaKIINH;
IOPUMEHSITh OCHOBHBIE OMNEPAIMH MBICIUTEILHONW NEATEIbHOCTH — aHaJIM3 W CHUHTE3, CPaBHEHUE,
0000111eHIEe, CUCTEMATU3AIINIO, KITACCU(PUKAIINIO, BHISIBICHUE TPUYMHHO-CIICACTBEHHBIX CBS3EH — IS
M3YYCHHUs CBOMCTB BEUIECTB U XUMHUYECKHX PEaKIIHii, €CTeCTBEHHO-HAYYHbIC METO/bI MMO3HAHUS —
HaOII0/IeHNe, U3MEPEHUE, MOJISIMPOBAHUE, YIKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIN);
CJIEI0BATh MPABUJIAM T0JIb30BaHUS XUMHUYECKOH TOCYI0M U 1TaOOpaTOpHBIM 000pYAOBaHUEM, A TAKKE
mpaBwiiaM OOpalieHus ¢ BEIIECTBAMH B COOTBETCTBMM C MHCTPYKIHSAMH [0 BBITIOJHEHUIO
7a00paTOPHBIX XWMHYECKUX ONBITOB [0 TMOJNYYEHUI0 M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposia M KHCJIOpOJA), IPUTOTOBICHUIO pAcTBOPOB C OINpeAeIEHHOW MacCoBOM Aojei
pPacTBOPEHHOTO  BEIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMHYECKHE OKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB IIEI0YEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JIakMyc, peHondTanenH,
METHUJIOPAHXK U IPYTHE).

K xoniy oOyueHus B 9 kiiacce rnpeiMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaKaTh

c(OPMHUPOBAHHOCTH Y 00YUAIOIUXCS YMEHUI:

pacKkpbeIBaTb CMBIC]T OCHOBHBIX XUMHWYECCKHUX HOHATHH: XUMHUYECKUHN OJIEMCHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPUIATENHLHOCTD,
CTENeHb OKHUCJICHUS, XUMHUYECKasi PeakKlus, XUMUYECKasi CBS3b, TEIIOBOM (PPEKT peakiuu, MOJb,
MOJISIpDHBI O00BEM, pPacTBOpP, AIJCKTPOJUTHI, HEIJIEKTPOJUTHI, SIECKTPOIUTHYECKAS TUCCOIUAIUSA,
peakIuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMbIE U HeOoOpaTHMbIe
pCaKknnn, OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIINH, OKUCINUTCIIb, BOCCTAHOBUTCJIb, OKUCJICHUC U
BOCCTAHOBJICHUE, aJJIOTpONus, aM(pOTEPHOCTb, XUMHUYECKas CBS3b (KOBAJICHTHAsl, WOHHAafd,
MeTaJUTMYecKas), KpUcTaJuInueckas pemeéTka, KOppo3usi METaIOB, CIJIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npeaenbHo gomycruMas konuentpauus [1JIK BemiecTsa;

HIUTIOCTPHUPOBATh B3aMMOCBA3b OCHOBHBIX XHMMHUYCCKUX HOHATHH U IMPUMCHATE 3THU IMOHATUA IPHU
OTHMCAHUU BEUIECTB U UX MPEBPAILCHUM;

UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHKY JJISI COCTaBIeHHS (OpMYJ BEUIECTB W ypaBHEHHI
XUMHYECKUX PEaKIIHil;

onpeaciiiATb BAJICHTHOCTD U CTCIICHb OKUCJIICHUA XUMHUYCCKHUX 3JICMCHTOB B COCIMHCHUAX PA3JIMYHOTO
COCTaBa, MPUHAAJIECKHOCTh BEILECTB K ONPENENIEHHOMY Kiaccy COEIMHEHUH Mo (opmynam, BUL
XUMHYECKOH CBSI3U (KOBAJICHTHAs, HOHHAS, METAJUINYECKasi) B HEOPraHMUECKUX COCAMHEHUSIX, 3apsi
MOHA TI0 XUMUYECKOH popMmyIie, XapakTep cpeabl B BOIHBIX PACTBOpPaX HEOPraHUIECKUX COSAUHEHUN,
THUII KPUCTAIUIMYECKON pEHIETKN KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMmbicn [lepuomnueckoro 3akona J[. M. MenneneeBa W JeMOHCTPUPOBATH €ro
NOHMMAaHME: ONMCHIBaTh W XapaKTepu3oBaTh TaOmuuHyo ¢opmy Ileproauueckoil CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB: pa3inyarh IOHATUS «TJlaBHasg mnoArpynmna (A-rpymnma) U «1mo0o4yHas
noarpynna (b-rpymnmna)», maneie u 607bIIKMe TEPUOABI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS



B TIEPUOJMYECKON TaOJIMIE, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsij s/ipa, 00Iee YUCIIO AIEKTPOHOB M PACIPENEICHUE UX M0 IEKTPOHHBIM
CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U MX COCJUHEHUH B
npezenax Majblx MEepHOA0B U IIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

— KJIaccu(pUUMpPOBaTh XUMUYECKHE JIEMEHThI, HEOPraHMYECKUE BEIIEeCTBA, XUMUYECKHE peakuu (110
YUCIy M COCTaBY YYaCTBYIOIIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3(QeKTy, Mo M3MEHEHUIO
CTENEHENW OKUCIICHNUS XUMUUECKUX 3JIEMEHTOB);

— XapakTepu3oBaTh (OMHCHIBATH) OOMmMHKE W CHEMU(PUIECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEp)KJas OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX UM HMOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

— COCTaBJIATb YpaBHEHUs 3JEKTPOJUTHUYECKOM AMCCOLMALMMU KUCIIOT, IIEI04Yeld U coJieH, MOJIHbIE U
COKpaIllEHHBIE YpaBHEHHs pEaKUUid HOHHOrO OOMEHa, ypaBHEHMs pPEaKUui, MOATBEPKIAIOIINX
CYILLECTBOBaHHE F€HETHUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

— pacKpeIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUN IOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OanaHca 3TUX PeaKLuii;

— IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHMSI, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;

— BBIUHCIATH OTHOCUTENIbHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa IO (opMylie COeIMHEHMs, MAacCOBYIO JOJIIO BEIIECTBA B pacTBODE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

— co0uo1aTh MpaBuiia MoJIb30BaHUS XMMHUECKOH IMOCY10M U 1TaOOpaTOpHBIM 000PYIOBAHUEM, a TAK¥Ke
npaBuia oOOpalleHHs C BELIECTBAMU B COOTBETCTBHMM C MHCTPYKIUSMHM 110 BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OTIBITOB 10 MOTYYSHUIO U COOMPAHNIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTIEKUCIIOTO Ta3a);

— TPOBOAMTH PEAKLNU, TOATBEPKAAIOIINE KAUECTBEHHBIA COCTaB Pa3IMUHBIX BELECTB: PaclO3HABATh
OTIBITHBIM ITyTEM XJIOPHU-, OpPOMUA-, HOAU-, KapOoHaT-, pocdaT-, CHIUKAT-, CyabdaT-, THIPOKCHI-
MOHbI, KATHOHBI AMMOHHMSI ¥ MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PacTBOpax
HEOPraHMYEeCKUX BEIIECTB;

— TPUMEHATH OCHOBHBIE OINEPALMHU MBICIUTEIbHOW AEATENbHOCTH — AaHAJIU3 M CHUHTE3, CPAaBHEHHUE,
000011IeHNe, CUCTEeMAaTH3alMI0, BBIABICHUE IPUUYMHHO-CIEACTBEHHBIX CBSI3€M — Uil M3ydeHus
CBOWCTB BEILIECTB U XUMMUYECKHX PEaKIINii, eCTECTBEHHO-HaYYHbIE METO/Ibl TO3HAHUS — HAOIII0/IEHHE,
U3MEpEHHE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIM U MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HanmeHoBaHue KoamnuecTBo yacoB
No A31€1108B 1 TeM K 0 DJIeKTpOHHBIE (I (POBLIE)
n/n pasi Bcero OHTPOJILHBIE PaKTHIeCKne oOpa3oBaTeJibHbIE pecypchl
TMPOrpaMMblI padoTHhI padoThI
Pazgea 1. llepBoHayajibHble XUMHYECKHE TOHATHS
XUMHusA — BakHas
obacTh
11 €CTECTBO3HAHUS U 5 2 Bubnmorexa [IOK
' MPaKTHYECKOH https://m.edsoo.ru/7f41837¢c
IEeSITEILHOCTH
YyeJIoBEKa
12 Bemecrsa u 15 1 Bubnnorexa [JOK
' XMUMHYECKHE PEaKkinu https://m.edsoo.ru/7f41837c
HWroro 1o pazneny 20
Pa3nea 2. BaxkHejimue npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kuciopos. 6 Bubmnorexa [JOK
' ITonsiTre 06 OKCHIax https://m.edso00.ru/7f41837c



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

29 Bonopon. [Tonsitue o 8 1 Bubmmoreka [IOK
' KHUCJIOTAX U COJIAX https://m.edsoo.ru/7f41837c
2.3 rBlgii}EZCJg o 5 1 1 bubmmorexa TOK
' https://m.edsoo.ru/7f41837c
OCHOBAHUAX
24 Sec: e 11 1 1 bubmorexa [IOK
' p . https://m.edsoo.ru/7f41837¢c
COEIMHEHU I
Hroro mo pazmeny 30

Pa3nea 3. Ilepuoanueckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux iemenToB J. . Menaeneena.
Ctpoenue aToMoB. XuMHYeCKasA CBSA3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM

Ilepuoguueckuii 3aKkoH
u [lepuoanueckas
CHCTEMa XMMHYECKUX

bubnuoreka [JOK

31 snementos /1. U. ! https://m.edsoo.ru/7f41837c
Menpneneena.
CtpoeHue aToMa
XuMu4deckast CBS3b.
32 OKHCTTUTENBHO- 8 2 bubmmotexa [IOK
' BOCCTAHOBHTEJILHBIE https://m.edsoo.ru/7f41837c
peaxImu
Bubmuorexa [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 5 5
YACOB I10 ITPOI'PAMME
9 KUIIACC
KosmuecTBo YacoB
Ne HaumeHnoBanue pa3aeioB u JJIeKTpOHHBIE (I (pOBLIE)
n/m TeM MPOrpaMMbI Bcero KonTpossHsie Hpaxriaeckue 00pa3oBaTeIbHBIE PECYPCHI
padoThI padoThI
Pasznen 1. BemecTBo 1 XMMHYECKHE peaKIUH
11| e oonommi pasnenos |5 . Bu6miotera LIOK
' 3 octo P3O https://m.edsoo.ru/7f41a636
Kypca 8 knacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 Bubnmorexa [IOK
' XHUMHYECKHX PeaKiuit https://m.edsoo.ru/7f41a636
13| mccona Xommseome | 8 ! 1 BuSmorexa LIOK
' Accotmanii. https://m.edsoo.ru/7f41a636
peakKiMy B pacTBOpax
Hroro mo pazmery 17
Pa3nea 2. HemeTaibl M MX COeIMHEHUS
OO0mas xapakKTepuUCTHKA Butmorexa [IOK
2.1 XHMHUYECKHUX 3JICMECHTOB 4 1 .
https://m.edsoo.ru/7f41a636
VIIA-rpymnnsl. ["anorenst
OO0mras xapakTepUCTHKA
XUMHYECKHUX DJIEMEHTOB HOJIMOTEKA
29 6 bub HOK
' VIA-rpynmst. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas xapaKTepUCTHKA
23 XUMHUYECKHUX DJICMECHTOB 7 1 Bubnnorexa [JOK
' VA-rpymmst. Azor, Gochop https://m.edsoo.ru/7f41a636
Y UX COCTMHEHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mas xapakTepuCcTHKa

24 XUMHUYECKUX DJIEMEHTOB 8 Bbubaunoreka [JOK
IVA-rpynmsl. Yraepox n https://m.edsoo.ru/7f41a636
KPEMHUH M WX COCIMHCHUS
Hroro no pasaeny 25
Pa3gea 3. MeTa/i1bl M HX COeTHHEHHUS
. Bubnnorexa [JOK
31 Obue cBolicTsa MeTaNI0B 4 https:// m.edS(])_E).ru/7f41a636
32 Baxuelimme MeTamibl 1 uxX 16 bubanoreka [JOK
COCIMHEHUS https://m.edsoo.ru/7f41a636
HUroro 1o pazaeny 20
Pa3nes 4. Xumus v oKpy:Kaoumas cpeia
41 BemiectBa 1 MaTepuassl B 3 bubanoreka [JOK
JKH3HHU 4EJIOBEKA https://m.edsoo.ru/7f41a636
HWroro 1o pazaeny 3
PesepBHOE BpeMs 3 BH6JI_HOTeKa LOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
N Koairectso sacon HAara DJIeKTPOHHBIE HU(POBLIE
n/ Tema ypoka Bcer | Kourpoabunl | Ipakruuecku | H3YYeHH P Hop
o0pa3oBaTeJbHBIE Pecypchl
I 0 e padoThbI e padoThbI A
IIpenver xumuu. Ponb
1 XUMUU B )KU3HU 1 Bbubaunoreka [JOK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BeIlleCTBa
2 Tlonsarue o MmeTomax 1 bubnuoreka [JOK
MO3HAHKS B XUMUU https://m.edsoo.ru/ff0d227¢e
[Ipaxruyeckas padora Ne
1 «IIpaBuna paboTsI B
3 1a00paTOPHH U TPUEMBI 1 1 bubamnoreka [JOK
obparteHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyI0BaHHEM))
YucThle BELIECTBA U Bubmorexa [IOK
4 cmecn. Criocobp! . ! https://m.edsoo.ru/ff0d26ca
pa3geneHus cMecei
[paxruyeckas pabora Ne
5 2 «Pa3genenune cMecei 1 1 Bubnnorexa [IOK
(Ha IpEMeEpe OYMCTKH https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIM)»
Bbubaunoreka [JOK
6 ATOMBI H MOTICKY Tb! ! https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DIIEMEHTHI. BuGmnotexa LOK
! 3nasu (CHMBOILL) ! https://m.edsoo.ru/ff0d2be8
XUMHUECKHUX DJIEMEHTOB
8 IIpocTsie u CI0XKHBIC 1 bubmunorexa IIOK
BEIECTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJISIPHOE 1 Bubmmorexka [IOK
yUYCHHE https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA
COCTaBa BEIECTB.
Bubmmorexka [IOK
10 Xumaccias Gpopmyra. ! https://m.edsoo.ru/ff0d2eae
BasneHTHOCTH aTOMOB
XUMHYCCKHUX DJIEMEHTOB
OTHOCHTEIbHAS aTOMHAs Butmorexa LIOK
1 macca. OTHOCHTEILHA 1 https://m.edsoo.ru/ff0d323c
MOJICKYJIsIpHAs. Macca
12 XMI/I?\;:I/(I:‘?::;[OZ:“(())H:HGMCHTa B 1 bubimorexa LIOK
J— https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemecrna. 1 Bubnuorexa [IOK
Mouts. Mosisipast Macca https://m.edsoo.ru/ff0d5230
14 )(2:11\;;:::::11::2 :BHeHI/m 1 bubmorexa LIOK
' https://m.edsoo.ru/ff0d37fa
XuMuYecKasi peakiys
[Ipu3HaKu U yCIOBUSL Butmorexa LIOK
15 MIPOTEKAHMSI XUMUUECKUX 1

peakiui

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aK0OH COXpaHEHHS MacChl

16 BelleCTB. XUMHUUYECKUE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS
Brrunciaenus konnuecTna,

17 MAacChI BELIECTBA TI0 bubanoreka [JOK
YPaBHEHHUSIM X UMUYIECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukarust
XUMHYECKUX peaKIuit

18 (COGJL[I/IHGHI/IHP bubanoreka [JOK

’ https://m.edsoo.ru/ff0d3f34
Pa3I0KCHHUS, 3aMCIICHUS,
obOMeHa)
M. B. JIomoHOCOB —

19 Y4IEHBIN-OHITUKIIOTICTUCT. Bbubnnoreka IIOK
O6o6uieHne 1 https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTHU3alMsl 3HAHUHN
KontponsHas padora Nel

Bubnnorexa [IOK

20 mio Teme «BeruecTsa https://m.edsoo.ru/ff0d4290
XUMUYECKHE PEaKIIm»

Bozmyx — cMmech ra3oB.

21 CocraB Bo3ayXa. Bubmuorexa [JOK
Kucnopon — smeMeHT u https://m.edsoo.ru/ff0d448e
mpocToe BemecTBo. O30H
duznyeckue u
XIUMHYECKHE CBOUCTBA

Bubmmorexka [IOK

22 KHCIIOpOJa (peaxitii https://m.edsoo.ru/ff0d4614
OKWICJICHUS, TOPCHHE ).

TTousaTre 00 oxcnmax
Crioco0bI MosTy4eHus
KHCJIOpOJia B

23 nabopaTopuu U BH6H_HOTeKa 0K

https://m.edsoo.ru/ff0d497a

TIPOMBIIIIICHHOCTH.

[IprMeHeHHe KUCIOopoaa

TemnnoBoit a3 dexr

XUMUAYECKON peaKIvH,

MIOHATHUE O

24 TEPMOXUMHUYECKOM BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0d4790

ypaBHEHHH, DK30- H

SHIOTEPMHYECCKIX

peaKImsIx

TonnmuBo (HedTh, yrons u

o5 MeTaH). 3arps3HeHne Bubnuorexa [IOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[paktuueckas padora Ne

2 3 no teme «llonmyuenue u Bubmmoreka [ITOK
cobupaHue KUCIopo/a, https://m.edsoo.ru/ff0d4ae2
H3YYCHHUE Er0 CBOHCTBY
Bonopox — sneMeHT u

27 MIPOCTOE BEIECTBO. EH6H_H0TeKa HOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoze
duznyeckue u

28 XHMHUYECKHE CBOMCTBA Bbubnnoreka IIOK
Bojiopoza. [IpiumMenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA

29 TloHsaTHE 0 KHCIIOTaX U Bubnnorexa [JOK

COJIIX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d3b88
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30 Crioco0BbI moyYeHUs Bubmmoreka [ITOK
BOJIOpoAa B Jaboparopun https://m.edsoo.ru/ff0d4dd0
[pakruueckas padora Ne

31 4 o teme «lIlomxydenue u Bubnuorexa [JOK
cobupaHue BOJ0pO/Ia, https://m.edsoo.ru/ff0d4f42
H3YYCHHUE E€r0 CBOHCTBY

3 MosmsipHbIii 00BEM Ta30B. bubaunorexka [JOK
3akoH ABOraipo https://m.edsoo.ru/ff0d542e
Brrunciienust 00béMa,

KOJIMYECTBA BEIIECTBA Butmorexa LIOK

33 ra3a 1o €ro H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
win 00pEMyY
Brrunciienust 00EMOB
ra3oB 10 ypaBHEHHIO Butmorexa LIOK

34 DCAKIHI Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX
OTHOILIEHUH ra30B

35 311/11\;11::2211:2: ?BOFICTB& bubimorexa LIOK

https://m.edsoo.ru/ff0d587a
BOJIBI
36 Eg;;ii:z%%aﬂnn' Bbubaunoreka [JOK
https://m.edsoo.ru/ff0d59e2
HHIUKATOpax
Bopna xak pacTBOpUTEIb.
Hacrimiennsie u

37 HEHACHIIIICHHBIC bubanoreka [JOK
pactBopsl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIs BELIECTBA B
pacTBope
[pakruueckas padora Ne
5 no Teme

38 «ZICP; I;ZOTO(;BgeHue bubanoreka [JOK
P poBC . https://m.edsoo.ru/ff0d5eba
OIpeIeIEHHON MacCOBOU
JIOJICH pacTBOPEHHOTO
BEIICCTBAY

o | e peors 6 BuSorea LK

PO https://m.edso0.ru/ff0d6342
Bopopoa. Boga»
1, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyuyenue u

M XUMHUYECKHE CBOMCTBA Bubnuorexa [IOK
KHMCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 I?;;ii?;; CI;);TaB’ Bbubanorexa [JOK

1, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
43 xny?lxjfljg::?f;eﬂwoﬁcma bubimorexa LOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHUI
Kucnotsl: cocras,
44 KiIaccupuKaIms, bubimorexa LIOK

HOMEHKJIATYpa

https://m.edsoo.ru/ffOdfee2
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https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d664e
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[Tomyuenue u

Bbubanoreka [JOK

45 XHMHACCKHC CBOHCTBA https://m.edsoo.ru/ffOdfee2
KHCJIOT
Comnu (cpenuue):
HOMEHKJIATypa, CIIOCOOBI bubimorexa LIOK
46 > https://m.edsoo.ru/00ad947
MOJTyYCHHUS, XUMUUCCKUC 4
CBOICTBa 4
[pakruueckas padora
Ne6. Penienne
3KCIEPUMEHTAIBHBIX Bubmmoreka [IOK
47 3a/1a4 110 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPTaHMYCCKUX
COCIMHECHUIDY
Perenaecias ooy BuGiorera LIOK
48 y https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX 0
COEIMHEHU I =
Bubnuorexa IIOK
49 Obobmenne n . https://m.edsoo.ru/00ad9ch
cucreMartulalysa 3HaHUN 2
Ko e B LOK
50 https://m.edsoo.ru/00ad9el
KJIACCHI HEOPTaHUIECKUX a
coequHeHNH" =
[TepBble MOTBITKH
51 gi:;?iiziufnl/leMeHmB Bubmorexa IIOK
) https://m.edsoo.ru/00ad9ffa
ITonsiTue o rpynmax
CXOJIHBIX 3JICMEHTOB
e mor Bumorea 10K
52 PHOZ https://m.edsoo.ru/00ada52
XUMHUYECKHUX DJIEMCHTOB c
J. 1. Menneneena =
Hepuomss _— Bubmmoreka [ITOK
53 CPHOJIBL, TPY ’ https://m.edsoo.ru/00ada52
TTOJITPYITITBI c
CTpoeHHe aTOMOB. Bubmmoreka [IOK
54 CocraB aTOMHBIX sIIEp. https://m.edsoo.ru/00ada34
M3oTtomnsl 2
CtpoeHue IMEeKTPOHHBIX
000J104eK aTOMOB Bbubnnoreka IIOK
55 DJIEMEHTOB https://m.edsoo.ru/00ada6b
IIepuoguueckoi cucTEMbI C
M. 1. Menpneneena
XapaxkTepucTuka
XHMHUYECKOTO JICMEHTA Bubnuorexa [IOK
56 I10 €r0 TOJIOKEHHIO B https://m.edsoo.ru/00ada82
[Meproauaeckoit cucreme 4
M. . Menneneena
3HaueHne
oo o Buerrs LOK
57 | AMP y https://m.edso0.ru/00ada96

npaxkTtuku. [. 1.
MenpeneeB — yu€HbI,
MeAaror ¥ rpakIaHuH

e
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https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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SHGKTpOOTpI/IIIaTeHBHOCT

Bbubaunoreka [JOK

58 b @TOMOB XUMHYECKHUX 1 https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
HMonnas xumMuyeckas bubmorexa HOK
59 1 https://m.edsoo.ru/00adac3
CBS3b 4
KoBanenTHas moysipHas bubmorexa LIOK
60 p 1 https://m.edsoo.ru/00adaab
XUMHYECKAs CBS3h 8
Kosaneurnas Bubnuorexa [IOK
61 HETOJISPHAS X AMAYECKas 1 https://m.edsoo.ru/00adaab
CBS3b 9
Bbubaunoreka [JOK
62 CreneHp OKUCIIEHUS 1 https://m.edsoo.ru/00adae?2
8
OKucIuTeNnsHo- Bubnuorexa [IOK
63 BOCCTAaHOBUTEIbHBIE 1 https://m.edsoo.ru/00adb07
peakuuu 6
OKHCANTEN 1 bubnuoreka [JOK
64 1 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIH 6
Koo o BuGoresa 10K
65 p 1 1 https://m.edsoo.ru/00adb48
aToMa. X¥MH4YecKas 6
CBSI3b» S}
Bubnnorexa [IOK
66 Obobmenne 1 . 1 https://m.edsoo.ru/00adb33
CHCTEMAaTHU3aIMs 3HAHUH c
Hrorosas KOHTpOJILHAS Bubmorexa IIOK
67 P 1 1 https://m.edsoo.ru/00ad9ch
pabota 2
68 ?O}LaTmntI/)I:())II;IOBZgIOTH 1 Bubmorexa IIOK
P P ) https://m.edsoo.ru/ff0d61c6
PaGota Hax ommbkamu
OBLIEE KOJIJMYECTBO 68 5 4
YACOB I10 ITPOTPAMME
9 KJIACC
° K
Ne Tema ypoka O0TMYECTBO HACOB Jara DaeKTpoHHble LH(pPOBLIE
n/n Kontpoabnbie | IIpakTnyeckue o0pa3zoBaTejbHbIE
Bcero HU3y4YeHHUH
padoThI padot pecypcenl
Ilepuonuueckuii 3aKoH.
1 [lepuonndeckas cucrema 1 bubmmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edso0.ru/00adb59¢
J. . MenneneeBa
3aKOHOMEPHOCTH B
2 W3MEHEHUU CBOWUCTB 1 Bubmoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MIEPUOIOB
Knaccudukarus u
3 HOMEHKJIaTypa 1 Bubmoreka [IOK
HEOPraHUYECKHUX https://m.edsoo.ru/00adb7e2
BEIIECTB.
4 Bubl xuMuueckoi ¢Bsi3u 1 bubanorexa [JOK
Y THIIBI https://m.edsoo.ru/00adbact
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KPUCTAJUINYECKUX
peméTok

KontponsHas padora Nel
o teMe «lloBropenue u

5 yrayOieHne 3HaHui
OCHOBHBIX Pa3JICIIOB
Kypca 8 kinacca»
o | e B LOK
peaxil https://m.edso0.ru/00adbch0
Pa3JIMYHBIM ITPU3HAKaAM
ITonsTue o ckopocTu
;| maecson e B 10K
https://m.edsoo.ru/00adbe9a
Y TeTePOTeHHBIX
peaKiumsIx
TlonaTre 0 XUMHYECKOM
paBHOBecUH. PaKTOPHI,
o | st o ciopcr B LOK
peaxtt https://m.edsoo.ru/00adc28c
TIOJIOKEHHE
XUMHYECKOT'O
paBHOBECHSI
0 | soccranommem Bubmotexa LIOK
https://m.edsoo.ru/00adcade
peaxuuu
Teopus
10 3IEKTPOTUTUYECKOM Bubmorexa [IOK
nmucconuanuy. CHiIbHbBIE https://m.edso0.ru/00adcd68
¥ cJ1a0ble SIEKTPOITUTHI
11 HonHnble ypaBHEHUS Bubnnorexa IIOK
peakuuii https://m.edsoo.ru/00add448
XUMHYECKHE CBOKCTBA
T ot B 10K
ez . https://m.edsoo.ru/00add5d8
IJIEKTPOJIUTUICCKOM
JUACCOIHAITIH
XuMHUUYECKHEe CBOMCTBA
13 | npoxcTanmonsi o6 bubimorexa LIOK
ez . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUICCKOM
JIICCOLHAIIH
14 [TonsTHe 0 THApPOIH3E bubarorexka [JOK
coueit https://m.edsoo.ru/00add9d4
15 O06001IeHNe 1 bubmmoreka [JOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/00addd12
[pakrryeckas pabora
16 Nel. «Pemienue Bubmoreka [IOK
IKCTIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3amam»
KonrposbHast pabora Ne2
0 TeME
17 «ONEeKTPONIUTHUECKAS Bubnnorexa IIOK
JIACCOLMALIMS. https://m.edsoo.ru/00addecO
XUMITYECKIe PeaKiny B
pacTBOpax»
18 OO11as xapaKTepUCTHKA Bubmuoreka [TOK

rajoreHoB. X MUYECKUE

https://m.edsoo.ru/00addfe2
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CBOICTBA Ha pUMepe
XJI0pa

19

XnopoBonopon. ConsHas
KHCJI0Ta, XUMHYCCKHC
CBOWCTBA, MOJy4YEHHUE,
MIPUMEHEHHE

bubanorexa [JOK
https://m.edso00.ru/00ade104

20

IIpakTrdeckas pabora Ne
2 o Teme «Ilomydenue
COJISTHOU KHCJIOTHI,
M3y4yeHHue €€ CBONCTBY

bubanorexka [JOK
https://m.edso00.ru/00ade348

21

Brraucaenns mo
ypaBHEHHUSM
XUMHUUYECKUX PEaKLUM,
€CJIM OJIMH U3 PEareHTOB
J1aH B U30BITKE

Bubnnorexa [JOK
https://m.edso0.ru/00ade488

22

OO0m1as xapaKTepUCTHKA
aneMeHTOB VIA-Tpynmst

bubaroreka [JOK
https://m.edsoo.ru/00ade64a

23

AnnoTpomnHsie
MOU(UKALMN CEPBHI.
Haxoxnenne cepsl u eé
COEMHEHHH B IPUpPOJIE.
XHMHUYECKHE CBOMCTBA
cephl

Bubmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBogopo/, CTpoeHue,
(usndeckue u
XMMHYECKHE CBOWCTBA

Bbubaunoreka [JOK
https://m.edso0.ru/00ade802

25

Oxcunel cepsl. CepHas

KHCIIOTA, (PU3NUECKHE U
XMMHYECKHE CBOICTBA,

IIPUMEHEHHE

bubaunoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMHUECKUE pEeaKlInH,
JieKalye B OCHOBE
TMPOMBITIJIEHHOT'O
croco0a 1moJry4eHust
CEpHOM KUCJIOTHI.
XuMuieckoe
3arps3HEHUC

OKPY KaIOIIeH Cpebl
COCIMHEHISIMH CEPBI

bubanoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brranciaenune maccoBoi
JIOJIM BBIXOJIA MPOAYKTa
peaKImu

bubaunoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO61m1as xapakTepUCTHKA
371eMeHTOB V A-TpymiibL.
A30T, pacnpocTpaHeHue
B IIpUpoJie, puznueckue
Y XMMHYECKHE CBOMCTBA

bubanoreka [JOK
https://m.edso0.ru/00adeea6

29

AMM#MaK, ero
¢busnueckue u
XMMHUYECKHE CBOMCTBA,
MOJTyYEHUE U
MIPUMEHCHUE

bubanorexka [JOK
https://m.edso00.ru/00adf004

30

Ipakrryeckas pabora No
3 mo Teme «llomydenue
aMMHaKa, H3y4eHHE ero
CBOMCTBY

bubanorexa [JOK
https://m.edso00.ru/00adf180
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31

A3oTHas kHClIOTa, €€
¢dusnueckue n
XMMHYECKHE CBOMCTBA

Bbubaunoreka [JOK
https://m.edso0.ru/00adf306

32

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBe
MUHEPaJIbHBIX
ynoOpeHnii. XuMuueckoe
3arps3HeHUe
OKpY’KaloIIel cpespl
COEIMHEHHSIMH a30Ta

Bbubaunoreka [JOK
https://m.edso0.ru/00adf518

33

dochop. Oxenp
tdochopa (V) u
(dbocdopHas kucnora,
¢dusnueckue n
XHUMHYECKHE CBOMCTRA,
MOJTy4eHHE

bubaunoreka [JOK
https://m.edso0.ru/00adf68a

34

Hcnonb3oBanue
(dbocdaror B kauecTBe
MHHEPaJIbHBIX
ynoOpeHui. 3arpsi3sHeHue
MIPUPOTHON CpeIbl
tdhocharamu

bubaunoreka [JOK
https://m.edsoo.ru/00adfc20

35

VYrnepon,
pacrpocTpaHeHue B
pupoze, GU3NIECKUC U
XUMHUUYECKHE CBOMCTBA

Bbubaunoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriepoja, ux
¢dusnyeckue u
XUMUYECKHe CBOUCTBA.
Okosornyeckue
po0JIeMBbl, CBSI3aHHBIE C
okcujioM yriepona (1V)

bubaunoreka [JOK
https://m.edsoo.ru/00adfebe

37

YroabHas KUCI0OTa U €€
COJIn

bubarorexa [JOK
https://m.eds00.ru/00ae006¢

38

[Ipaxruyeckas padora Ne
4 o teme "lloxydenue
YTIIEKHUCIIOTO Ta3a.
KauecTBeHHas peaxuus
Ha KapOoHAT-HOH"

bubarorexka [JOK
https://m.eds00.ru/00ae027¢e

39

IlepBoHauanbHBIE
TOHATHS 00
OPTaHUYECKHX
BEILECTBAX KakK O
COEJIMHEHHSIX yriepoa

Bbubmuorexa [IOK
https://m.eds00.ru/00ae054¢e

40

Kpemnuii u ero
COEAMHEHUS

bubmmoreka [JOK
https://m.edso00.ru/00ae080a

4

[pakrrueckas pabora
Ne5. Pemenne
AKCIICPUMEHTATBHBIX
3a11a4 10 TEME
«Baxxneinmme
HEMETAIUIBI U UX
COEIMHEHHUSDY

Bubmoreka [IOK
https://m.eds00.ru/00ae0bf2

42

KonrpossHas pabora Ne3
1o TeMe «Baxnelmue
HEMETaJUTbI ¥ UX
COEIMHEHMSD

Bbubanoreka [JOK
https://m.edso0.ru/00ae0el8
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OO1mas xapakTepucTHKa
XUMHYECKHX DJIEMEHTOB

— METaJlIOB.

43 Metannuyeckas CBsI3b 1 Bubmorexka [IOK
MeTaJJIHYECKast https://m.edsoo.ru/00ae103e
KpHUCTAJUTHIeCKast
peuérka. duznueckue
CBOICTBAa METAJNIOB
XUMHYEeCKHE CBOWCTBA

44 gi::iiﬂ(())zHMHqGCKnﬁ buGmorexa LIOK

P . https://m.edso0.ru/00ae1156
PAA HATIPSDKCHUH
METaJLIOB
Oo61mrHe crocoObI
MTOJTYYCHUST METAJLIOB.
45 g:ﬂaiiﬁf;;;imelmﬂ bubamoreka [JOK

yP . https://m.edsoo.ru/00ae1156
XUMHAYECKHUX PEaKIHid,
€CJI OJIFH M3 PEareHTOB
COJICPKHUT TIPUMECH

46 Ionsarue o xoppo3uu Bubnmnorexa [IOK
METaJJIOB https://m.edsoo0.ru/00ae1278

bubanoreka [JOK

47 Wenowsie MeTanLI https://m.edsoo.ru/00ae14b2

48 OKcHIBI ¥ THAPOKCHIIBI Bubmnorexa ITOK
HATPHSL M KaJTHsI https://m.edsoo.ru/00ae14b2

o | e B 10K

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

50 Baxuerimue coeimHeHUsS Bbubanoreka [JOK
KaJIbLIHsI https://m.edsoo.ru/00ae15e8

51 O06o0mIcHNE U
CUCTEMAaTHU3aIrs 3HAHUK

52 JKécTKkoCTh BOIBI U Bubnnorexa [IOK
croco0bl eé yCTpaHeHHsI https://m.edsoo.ru/00ae1886
[Ipakruyeckas pabora Ne

53 6 o Teme "JKEcTKOCTH bubamoreka [JOK
BOJIBI K METOIBI €& https://m.edsoo.ru/00aelae8
ycTpaHeHus"

N Bubmoreka [IOK

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

55 AmdoTepHbie CBOMCTBa bubanoreka [JOK
OKCH/JIa M THIPOKCH/IA https://m.edsoo.ru/00aelc64

bubnnorexa [TOK

56 Keneso https://m.edsoo.ru/00ae1d86

gy | o e B LOK

https://m.edsoo.ru/00ae35e6
xenesa (111)

58 O06o0mIcHuE 1
CHUCTEMaTHU3aIUs 3HAHHUH
[pakruueckas padora
Neo7. Pemenue

59 JKCIEPUMEHTAIBHBIX Bubmmoreka [IOK

3aJ1a4 110 TeMe
«Baxkuneime MeTamisl 1
HX COCTUHEHUSDY

https://m.eds00.ru/00ae3de8
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60

Brrancaenus mo
YpaBHCHHSM
XUMAYCCKUX PEaKIIHiA,
€CJI OJIH M3 PEarcHTOB
JIaH B U30BITKE WIN 1
COJICPKUT MPUMECH.
Brrauciaenns maccoBoi
JIOJIH BBIXOJIa TIPOAYKTa
peaxkuuu

bubmamoreka [JOK
https://m.edso0.ru/00ae1750

61

O00011EeHnEe U
cACTEMaTU3alys 3HAaHUHI

62

KontponsHas pabora N4
o TeMe «BakHelmme
METaJIbI U UX
COCIMHECHUSDY

63

Bemecrsa u maTepuansl
B IIOBCEIHEBHOM KU3HU 1
yea0BeKa

bubanorexa [JOK
https://m.edso00.ru/00ae3f50

64

XuUMH4ecKoe
3arpsi3HEHUE 1
OKpY’Karouiel cpeibl

bubnnorexa [IOK
https://m.edso00.ru/00ae4270

65

Poub xumun B pemeHnn Bubmmorexa [IOK
SKOJIOTHYECKHX TIPOOIEM https://m.edsoo.ru/00ae4270

66

O06o0uIcHnE 1 Bubmoreka [IOK
cUCTEeMAaTU3alus 3HAaHUI https://m.edsoo.ru/00ae0d0a

67

HToroBast KOHTpOJIbHAsS bubanoreka [JOK
pabora https://m.edsoo.ru/00adb33c

68

AHanau3 UTOroBoi
KOHTPOJIBHOHM pabOTHI. 1
Pabora Hax omnOKaMu

bubnnorexa [TOK
https://m.edso0.ru/00ad9cb2

OBILIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68 5 7

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1)

1)

2)

3)

VYuebnuk: ['abpuensn, O.C. Xumus: 8 wimacc: 6a3oB. ypoB.: yueOH. /O.C. TI'abpuensn, WU.I.
Octpoymos, C.A. Crnankos — M.: IIpoceewienune, 2024

VYuebnuk: Kysnenosa H.E., TutoBa .M., I'apa H.H., Kerun A.JO. Xumus 9 knacc: YueOHUK a7
y4anuxcs oomeoopa3zoBaTeNbHBIX yupexaenuid / moa pen. H.E. Ky3nernopoii. — 3° u3j., mepepad. —
M.: Benrana-I'pad, 2018 r.

Kysuneyosa H.E., Jleskun A.H. 3adaunux no xumuu 018 yyawuxca 8 Kiacca
obweobpazosamenvrulx yupesxcoenui. — M.: Beatana—I pagh, 2007. 128 c.

Kysneyosa H.E., Jleexun A.H. 3adaunux no xumuu 012 yuyawuxci 9 Kuacca
obweobpazosamenvHulx yupesicoenuii. — M.: Benrana—I pag, 2007. 128 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA


https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

* 4 8 KjJacca:

1) Tabpuensu, O.C. Xumus: 8 kmacc: 6a30B. ypoB.: yueOH. /O.C. T'abpuensu, U.I'. Octpoymos,
C.A. CnankoB — M.: IIpocsenienue, 2024

2) Kysneyosa H.E., Jleskun A.H. 3adaunux no xumuu 0ns yuawuxcsa 8 kiacca
obweobpazosamenvrulx yupesxcoenui. — M.: Beatana—I pagh, 2007. 128 c.

* g 9 xkjaacca:

1) TIporpamma kypca xumuu ajst 8-11 kinaccoB o0meo0Opa3oBatenbHbIX yupexkaennii Kysnemnosa H.E.,
Turtora 1. M., Kerun A.I1O.; mox pen. H.E. Ky3uenosoii. — M.: Bearana — I'pad, 2010, 128 c.

2) Vwueonuk: Kysuernosa H.E., TutoBa .M., I'apa H.H., XKerun A.}O. Xumus 9 xnacc: YdaeOHUK st
ydanuxcs o0meoopa3zoBaTeNbHbIX yupexaenuii / mon pen. H.E. Ky3nenosoii. — 3° u3., nmepepald. —
M.: Benrana-I'pad, 2018 r.

3) Kysneyosa H.E., Jleekun A.H. 3adaunux no xumuu Oas yuawuxcs 9 Kuacca
obweobpazosamenvHulx yupescoenuil. — M.: Benrana—I pag, 2007. 128 c.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) http://www.chemnet.ru I'azera « Xumusi» U callT It yauTens «51 uay Ha YPOK XUMHID»

2) http://him.1september.ru Enunas xomnekuus LIOP: [IpenMerHas KoIeKIus « XHMHES

3) http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAY4YHBIE YKCIIEPUMEHTBI: XUMHSIL.
Komnekmus Poccuiickoro o6meo0pa3oBaTeIbHOTO TTopTaia

4) http://www.alhimik.ru Bcepoccuiickas oJUMIIHAaAa MIKOJIBHUKOB [0 XUMHHU

5) http://chem.rusolymp.ru Opranuueckast XMMUsi: SJIEKTPOHHBINA YICOHHUK JUTSI CPETHEH HITKOJIBI

6) http://www.chemistry.ru  JluctaHnmMOHHas OJUMIIHALA [0 XHMHH: TEIEKOMMYHUKAIIHOHHBIN
00pa3oBaTeIbHbII TPOCKT

7) http://www.edu.yar.ru/russian/projects/predmets/chemistry JIMCTaHIIMOHHBIE  JBPUCTUYECKUE
OJIMMITHAJIBI TI0 XUMUHN

8) http://www.eidos.ru/olymp/chemistry 3anumarenpHass XUMHST

9) http://www.104.webstolica.ru Knaccudukanus XuMHIECKUX peaKIInii

10) http://classchem.narod.ru KouTpen — Xumus ist Bcex: yueOHO-UHPOPMAIIHOHHBIH CalT

11) http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTHYECKOE COOOIIECTBO

12) http://www.nanometer.ru OHJIaiiH-CIIPABOYHUK XUMHUYECKUX JIEMCHTOB

13) http://webelements.narod.ru TlomyaspHast OnOIMOTEKAa XUMUYECKHX IIEMEHTOB

14) http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueOHbIE U CIIPaBOYHBIE MATEPUATBI 10 XUMHH

15) http://www.alhimikov.net Caiit Chemworld.Narod.Ru - Mup xumuu

16) http://chemworld.narod.ru Caiit «BupTyaibHas XUMUYECKask [IKOJIa

17) http://maratakm.narod.ru Cait « Mup XUMHU»

18) http://chemistry.narod.ru XuMuK.py: caiiT 0 xumuu

19) http://www.chem.asu.ru/abitur DnexTpoHHas OMOINOTEKA IO XUMUHU M TEXHUKE

20) http://rushim.ru/books/books.htm DnekTpoHHas GuOIMOTEKa yU4eOHBIX MATEPUATIOB [0 XUMHUH
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