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[IporpaMMa 1Mo XMMHH Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBjieHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eaepaibHON pabouel mporpaMMbl
BOCIIUTAHUS M C YYETOM KOHIICTIIIUH MPENoJaBaHus Y4eOHOTro mpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma o xumuu Ja€T MPEACTaBICHHUE O LIEJAX, O0IIeH CTpaTerui 00y4eHus, BOCHUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU YU4eOHOIrO MpEeAMETa, YCTaHABIMBAET 00s3aTeNIbHOE MPEAMETHOE
CoJIepKaHue, MPeayCMaTpPUBAET PaclpeesIeHUe ero Mo KiaccaM U CTPYKTYpUPOBAHUE IO pa3zienaM U
TeMaM NpPOrpaMMbl [0 XHUMHH, OIpPEAEsSeT KOJUYECTBEHHbIE M KAaueCTBEHHBIC XapaKTEPUCTHKHU
COJIEp’KaHUsl, PEKOMEHYEMYIO NOCIEA0BATEIbHOCTh M3YYEHHUS XUMHUHU C YUETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€U, JIOTUKH y4e€OHOIr0 Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
OIpeJieNIieT BO3MOKHOCTH MPEMETa Ul pealin3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOU
o0pa30BaTeNbHON MpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pesyabTataM OOydeHHs] XMMHHU Ha YpPOBHE IeJIell WM3ydeHHs NpeIMeTa U OCHOBHBIX BUAOB Y4eOHO-
MO3HABATENIBHON IEATEILHOCTH 00YUYaIOUIErocs 0 OCBOCHUIO YUeOHOTO COAEePIKAHMUS.

3HaHWE XUMHUHM CIYXHT OCHOBOW JUIi (POPMHUPOBAaHUS MHPOBO33PEHHS OOYYAIOIIETOCS, €ro
MIPEJICTABJICHUI O MaTepHUaJIbHOM EJAMHCTBE MHpA, BAXKHYIO POJb HrparoT (popMmupyemble XuUMUEH
MIPE/ICTABICHHUS] O B3aMMOINPEBPAIIECHUAX SHEPruud U 00 HBOJIOLMU BELIECTB B MPUPOJE, O MYTAX
pelieHus TI00anbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, SHEPTETUUECKOM,
MUIIEBON U 3KOJOTUYECKON O€30IaCHOCTH, TPOOIIEM 3/IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaIM3alliid BO3MOXKHOCTEH Uil caMopa3BUTHS U (HOPMHUPOBAHHS KYJIBTYPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBbHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHPOBAHWE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH OO0y4aromuxcs,
HABBIKOB HUX CaMOCTOSITENIbHOM Y4eOHOW AESTeNbHOCTH, SKCIEPUMEHTABHBIX M HUCCIIE0BATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B IOBCEAHEBHOMN KU3HH, TaK U B IPO(ECCUOHATILHOM JEATEIbHOCTH;

3HAKOMHUT CO CHEeUU(PHUKON HAyYHOTO MBILIUICHHUS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3TJISAa Ha
€IMHCTBO IPUPOJIbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU €CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yUaIONINXCS;

croco0cTByeT (hOPMHUPOBAHHIO LIEHHOCTHOTO OTHOUIEHMSI K €CTECTBEHHO--Hay4YHbIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTMUECKOE 00pa3oBaHue 00yUYaromIUXCsl.

JlaHHbIe HaAMpaBJIeHUsI B 00YYEHUN XUMHUH 00€CTIEUNBAIOTCS CTICM(PUKON COMep KaHusT y4eOHOTO
MpeIMeTa, KOTOPBIH SBJISEeTCS MeJarornuecky aaanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKH XUMUU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOrO oOmIero oOpa30BaHUS OPUEHTHPOBAH HAa OCBOCHHE
OOy4arolMMUCS CHCTEMbI IE€pBOHAYAIbHBIX TMOHATUH XHWMHUH, OCHOB HEOPTaHWYECKOM XUMHH H
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHUYECKOU XUMUHU.

CrpykTypa colepkaHus IporpaMMbl 0 XUMHUH c(hOpMHpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/a
Kk e€ m3ydeHuro. ConepikaHHE CKIAABIBAETCS W3 CHUCTEMBI IOHATHI O XMMHYECKOM DIIEMEHTE U
BELIECTBE U CHCTEMBI MOHATHH 0 XUMHUecKoN peakuuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OpPTraHHU30BaHbI
[0 TPHUHLMILY [OCJIEAOBATEIBLHOTO DPA3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX IPEACTaBJICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBIEHUHN 00 3JIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE OMIMPUYECKH IOJYyYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHSI K JIPYrOMY, BBIIIOJIHSS
¢GyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH IPaKTHYECKOTO
MIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.



OcBoeHHE TPOrPaMMBI TI0 XUMHUHU CTIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O XHMHUECKON
COCTABJISIFOLIEH Hay4HOW KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPOJIbI, IEHHOCTHOIO OTHOILEHUS K
Hay4HOMY 3HAHUIO M METOJaM TO3HaHUs B Hayke. M3ydeHHe XUMHHM MPOUCXOAUT C MPUBJICUCHUEM
3HaHUH M3 paHee U3YYCHHBIX yU4eOHBIX TpeaMeToB: «Okpyskaroniuii Mmupy», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3ydyeHUH XUMHUU MPOUCXOAUT (OPMHUPOBAHUE 3HAHHM OCHOB XHMMHUYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW EATEIBHOCTH YEIOBEKA M KaK OJHOrO W3
KOMITIOHEHTOB MHUPOBOI KyJIbTYphl. 3aJaya y4yeOHOro mpeaMeTa COCTOUT B (POPMHPOBAHUM CHCTEMBI
XUMHYECKUX 3HAHUW — BaXKHEUIIMX (AKTOB, MOHSATHUH, 3aKOHOB M TEOPETHUECKUX IMOJIOKEHUH,
JOCTYMHBIX 00O0OIIEHUH MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIICHUH K HAayYHBIM
METOJIaM TIO3HAHWS MPU M3YUYECHUU BEIICCTB U XMUMHUYECKHUX pPeakiuii, B (POPMUPOBAHUH U PA3BUTUH
MO3HABATENBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-MTO3HABATEIBHON U y4eOHO-UCCIIEI0BATENbCKOM
JeSTeIbHOCTH, OCBOCHUU TIPABHJI 0€30M1aCHOTO OOpAICHHSI C BEIIECTBAMH B IIOBCEAHCBHON KHU3HHU.

[Ipu u3yueHuu XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs BaKHOE 3HAUCHUE TPHOOPETH
TaKue 1eJH, KakK:

— (OpMHPOBaHHE WHTEIUIEKTYaIbHO PAa3BUTONW JHUYHOCTH, TOTOBOM K CamMo000pa3oOBaHMIO,
COTPYJHUYECTBY, CaMOCTOSTEIbHOMY IPUHATHIO PEHICHUM, CIIOCOOHOM aganTUpOBAaThCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYy4YeHHS Ha CHUCTEMATHYECKOe NPHOOIIEeHHE OOydJalomuxcs K
CaMOCTOSITENIFHOM TO3HABATEIbHOM NIEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUA, (OPMHUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecriedyeHre YCJIOBM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIMMHUCA  OIBITA
pa3HOOOpa3HOW JIEATEIHPHOCTH, TIO3HAHHWS ¥ CAMOIO3HAHUS, KIIOYCBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJI PA3IMYHbIX BUJIOB JIEATEIHHOCTH;

— (opmupoBanue o0mIeH HYHKIMOHATLHONW M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATh U OLEHUBATh SIBICHUS OKPYKAIOIIErO MHpA, HCIONb3ys 3HAHUS U OIIbIT,
MOJIyYEHHBIC MPU W3YYCHUU XMUMHUH, MPUMEHSITh UX MPHU PEIICHUU MPoOJeM B MOBCEIHEBHOM KU3HU U
TPYZIOBOH AESTEIBHOCTH;

— (QopMupoBanue y 0O0y4YalOmMUXCA TYMAaHUCTUYECKMX OTHOIICHUH, MOHUMAaHUS IIEHHOCTH
XUMHYECKHUX 3HAHUH N7 BBIPAOOTKU AKOJIIOTUYECKH I1€IeCO00pa3HOro MoBeIeHUs B OBITY U TPYAOBOI
NESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYKAIOIICH MPUPOTHON CPEIBL;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOECHHS OOIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Tpoduiisi u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUIEeHHUSI.

OO6miee 4uCIO YacoB, OTBENEHHBIX [IJII M3YYECHHS XHMHH Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBiseT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68 yacoB
(2 gaca B HEZEIIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMHUM B KU3HU YEJIOBEKAa. XUMHSI B CUCTEME HayK. Tena u BellecTBa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctositHue BemlecTB. [loHsTHE O MeToAax MO3HAHUS B
xuMun. YucTeie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJEKYNbl. XUMUUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMUUYECKUX 3J1€eMEeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.



Xumuueckast ¢opmyina. BajgeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KonunuectBo BemectBa. Mosb. MonsipHass macca. B3auMocBs3b KOJIMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

®u3nuecKkue U XUMHYECKHUE SIBJICHUSA. XUMHUUYECKasl peakuus U €€ MpU3HaKy. 3aKOH COXpPaHEHUs
Macchl BellecTB. XHMMHUYeCKHe ypaBHeHHs. Knaccupukanuss XUMHUYECKHX peakiuil (coeanHeHwus,
pasoKeHUs, 3aMeleHs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMMYECKOHl TMOCYyIOW, mpaBuiaamMu paboThl B Jabopatopuu U mpuéMamu
oOparieHust ¢ 1a00paTOPHBIM O00OPYIOBAaHHEM, U3YUCHHE U OMUCAHKME (PHU3UUIECKUX CBOHCTB 00pa3IoB
HEOpPraHMYECKUX BEIECTB, HaOmoaeHue ¢usznyeckux (TUIaBIeHHE BOCKA, TasHUE JIbJla, pacTHpaHUE
caxapa B CTyNKe, KUIEHHME U KOHJIEHCAllUs BOJAbI) U XMMMUYECKUX (FOPEHHE CBEYM, MPOKAINBAHUE
MEIHON MPOBOJIOKH, B3aUMOJICHCTBIE MeJIa C KUCJIOTON) SIBJICHU, HaOII0/IeHUE U ONKMCAaHUE PU3HAKOB
IIPOTEKAaHUA XMMHMUYECKHUX peakuuil (pas3jioKeHHE caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTBHI C
xjopugoM Oapusi, pasnoxeHue ruapokcuaa menu (ll) mpu HarpeBaHuu, B3aMMOJCICTBHE XKele3a C
pactBopom comu wmenu (Il), m3ydenume cnocoOOB paszzesneHusi CMeceil: C TOMOIIBI0 MAarHuTa,
¢buabTpOBaHME, BhITAPUBAHUE, AUCTUILIALINA, XpoMaTorpadus, IpOBEACHHE OYUCTKH MOBAPEHHOM COJIH,
HaOJIOZICHNE M OINMCAHWE PE3YJIbTATOB IMPOBEICHUS OIBITA, WLTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS
MAaccChl, CO3/IaHHe MOJIee MOJIEKYJ (IapOCTEPKHEBBIX ).

BaHeiimue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmecs razoe. CocraB Bozayxa. Kucimopong — 537€MEHT M NPOCTOE BELIECTBO.
Haxoxnenune kucinopoma B mpupojae, (U3NYECKHe W XHUMHUYECKHE CBOMCTBAa (pPEakUWU TOPCHHS).
Oxcunpl. Ilpumenenue kucnopoga. CrnocoObl TMONy4eHHS KHCIOpoJa B JIabopaTOpuu H
npoMbliieHHocTd.  KpyroBopor kucioposa B mpupoae. O30H — auloTponHas MOAUQPUKALUSL
KHUCJIOPO/JIa.

TermnoBoit  >PQekT XUMHUYECKOW peakiuu, TEePMOXHMHUYECKHE ypaBHEHHSA, OK30- U
SHIOTEPMUYECKHE peakuu. TOIIMBO: yroib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHUE NapHUKOBOIO
addexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpoctoe BemecTBo. HaxoxaeHue Bojoposaa B mpupoje, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI ony4yeHus. KucioTsl u comu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBolicTBa BOAbl. Boma kak pactBoputens. PactBopbel. HacelmeHnele u
HEHaCBILICHHbIE pacTBOpbl. PacTBOpuMOCTh BemecTB B Boje. MaccoBas 0l BELIECTBA B pacTBOPE.
Xumuueckue cBoicTBa Boabl. OcHoBanus. Ponab pacTBOpoB B TpUpOJAEe M B JKH3HU YeJIOBEKa.
Kpyrosopot Bozs!l B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccupukanus  Heopranuueckux  coeauHeHuid. Oxcuapl.  Krnaccudukamuss — OKCHIIOB:
cosieoOpa3zymomne (OCHOBHBIE, KHUCIOTHBIE, aMmdoTepHble) M HecosneoOpasyroue. HomeHknaTypa
okcu10B. @U3nuecKkre U XMMUUYECKre cBocTBa okcruoB. [lonydyenne okcuaos.

OcHoBanus. Knaccudukanus ocHoBaHHHN: MIETOYM U HEPACTBOPUMbIE OCHOBaHUs. HoMeHkaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydeHne OCHOBaHU.

Kucnorsl. Knaccuduxanusa xucnor. Homenknarypa kucinor. dusnyeckne U XUMHUECKUE
cBorictBa kucnot. Psg akruBHoctu MmetaiuioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknarypa coneil. @uznueckue 1 XuMudeckue cBoicTsa coseil. [lonydyenne coneit.

I'enetrnueckas cBsA3b MEXKAY KJacCaMHM HEOPTraHMUECKUX COCTUHEHH.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpe/eNieHue COJAEpKaHMUsS KHCIopoJa B BO3JAyXe, IMOJIy4YeHHe, CcOOupaHue,
pacrio3HaBaHMe U U3yUE€HHE CBOMCTB KHCIOPO/a, HabI0AeHnEe B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM
Y YCIIOBUSI BOSHUKHOBEHHUS U MpPEKpalleHus ropeHus (moxapa), 03HakoMJIEHHE ¢ 00pa3liaMu OKCUIIOB U
ONMCaHME MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pAclO3HAaBaHHE M H3YyUEHHE CBOMCTB BOJOPOJA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcupom Meau  (Il)  (BO3MOXXHO — HMCIOJB30BaHHE



BUJICOMATEPHANIOB), HAOIIO/IEHUE OO0pa3loB BEIIECTB KOJMYECTBOM | MOIb, HCCIEIOBAaHUE
0COOCHHOCTEN pacTBOPEHHS BEIECTB C Pa3IMYHON pacTBOPUMOCTHIO, MPHUTOTOBIECHHE PAcTBOPOB C
ONpeACIEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BEILIECTBA, B3aMMOJEHCTBHE BOJBI C MeETaJIaMU
(HaTpueM U KanblKieM) (BO3MOXHO HCIOJIb30BaHUE BHUJEOMATEPHANIOB), HUCCIEIOBaHHE OOpPAa3IOB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAONIOJACHHE HM3MEHCHHSI OKPACKH HHIWKATOPOB B
pacTBopax KHCJIOT M IIeJiouel, u3ydeHue BzaumopeiictBus okcuaa meau (Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KUCJIOT C METAJUIAMM, PEaKUW HEUTpAIM3alMH, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJJHOTO METaJuIa APYTUM U3 PACTBOPA COJIM, PELICHUE KCIEPUMEHTANBHBIX 3a/1a4 110 TEME
«Baxnennme Ki1acchl HEOPraHUYECKUX COCIUHEHUN».

IHepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xumMudeckux 3jementos /. H.
MenpeneeBa. CrpoeHue aToMoB. XMMHYeCKas CBA3b. (OKHCIHUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBbie TOMBITKA KIACCU(PUKANUK XUMHUYECKUX 3JEMEHTOB. [loHATHE O Tpynmax CXOTHBIX
AJIEMEHTOB (ILIEJIOYHbIE M MIETIOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIAPOKCHJIBL.

[Iepuonnueckuii 3akoH. Ilepronnueckas cucreMa xumudeckux sinemeHToB . M. Menneneena.
Koportkonepuoanas u jmuaHonepuoanas gpopmsl [leproanueckoit cucTeMbl XMMHUECKUX 3J1eMeHTOB /1.
N. Menneneesa. [lepuoas! u rpynnsl. @U3N4eCKUi CMBICI TOPAIKOBOIO HOMEpa, HOMEPOB MEPHOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMmHbIX saep. M3orombl. DnekTpoHbl. CTpOoEHHE 3JIEKTPOHHBIX
o0oJtouek aToMOB TepBhIx 20 XxuMUYeckux 3emMeHToB [lepuonnyeckoii cucremsl J1. M. Menneneesa.
XapakTepucTuka XMMHYECKOrO0 3JE€MEHTa o ero mnojioxeHutro B llepuogmueckoit cucreme /[ U.
Menpeneesa.

3aKOHOMEPHOCTH HU3MEHEHUS paauyca aTOMOB XHMHYECKUX 3JEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u lleproguyeckoll CUCTEMBI XMMUYECKHUX 3JIEMEHTOB JIs
pa3BuTHUS HayKu U npakTuku. [. . MeHeneeB — yu4€HbIN U rpaXkJaHUH.

Xumuyeckasi cBsizb. KoBaneHTHasi (MOJispHAsi M HEMOJSPHAs) CBSA3b. DIEKTPOOTPULIATEIHHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. lIponeccel okucieHus u
BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETANIOB, B3aMMOJEWCTBUE T'MJIPOKCHIA IIUHKA C
pacTBOpaMH KHUCIOT U IIEJIOYel, MPOBEIECHUE ONBITOB, WIUIIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEBHBIX peaklnii (TOpeHre, peakiiuy pa3aoKeHUsl, COSUHEHUS ).

Mesicnpeomemmwie céasu

Peanuzarust MeXNpeIMETHBIX CBSI3€H MPH M3YYEHUH XMMUU B § KJIACCE OCYIIECTBIISIETCS uepe3
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO--HAYyYHBIX TIOHSITUH, TaK U TOHSATUH, SIBISIOIIUXCS
CHUCTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTr' 0 IIUKJIA.

OOmre ecTeCTBEHHO--HAYYHbIC TMOHSATHS: HAy4YHBIM (pakT, THIIOTE3a, TEOpPHUs, 3aKOH, aHaJH3,
CUHTE3, KJacCHU(pUKaus, NepUOAUYHOCTb, HAOIIOAEHNUE, SKCIIEPUMEHT, MOJAEIMPOBAHNE, U3MEPEHHUE,
MO/I€J1b, SIBJICHHE.

®dusukKa: MaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, PaINOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUUECKH 3apsiji, BEIIECTBO, TeIO, O0O0bEM, arperaTHOe COCTOSHUE BEIECTBa, Tas,
(bU3UYeCKre BETUINHBI, EAMHUIIBI H3MEPEHUsI, KOCMOC, TJIAaHETHI, 3BE3/161, COTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

l'eorpadus: atmocdepa, rugpocdepa, MUHEpATbl, TOPHbIE MOPOIBI, MOJE3HbIE HCKOIMAEMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4ecKasi peakius



Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux siemeHTtos [[. 1. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MCHEHHMHM CBOMCTB XMMHYECKHX DJJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, KalMsl, KalblLMsl M HX COCIUHEHUH B COOTBETCTBUM C IIOJOKEHHUEM D3JIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOW CBA3H. THUIBI KPUCTAUNIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKU U BUAA XUMUYECKOHN CBSA3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIMXCS K pPa3jgM4YHbIM KJIAacCaM HEOPraHWYECKHX COCAVHECHHH, TIEHETHYecKas CB3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHUECKHMX pPEaKUUH 10 pa3IMyHbIM IpHU3HAKaM (10 YHUCIy U COCTaBy
YUYaCTBYIOLIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY 3((EeKTy, MO M3MEHEHHIO CTETEeHEH OKHCICHHS
XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO YYAaCTHIO KaTaiau3aropa). JK30- U IHAOTEPMHUYECKHUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopoctn xumuueckod peakuuu. IlonsTne 00 o00paTUMBIX M HEOOpPaTHMBIX
XUMHUYECKUX peakuusax. [IoHATHE O NOMOIE€HHBIX M TE€TepOreHHbIX peakuusx. [loHsaTue o kaTtanuse.
IlonsTie 0 XxUMHMUYECKOM paBHOBeCUH. PaKTOpBI, BIUAIOLIME HA CKOPOCTb XMMHMUYECKOH peakUuu U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  pEaKIMM,  JJIEKTPOHHBIH  OaJaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CoCcTaBIeHUE YPaBHEHUN OKUCIMTENbHO--BOCCTAHOBUTENBHBIX pEaKIUui
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOI 0 OanaHca.

Teopust 27IeKTPOTUTUUECKON TUCCOLMALUMU. DIEKTPOIUTHI U HEAIEKTPOJIUThl. KaTnoHbl, aHHOHBI.
MexaHu3M guccouuanuy BEUIECTB ¢ pa3IMYHbIMU BUJAMH XMMHUYECKOHN cBA3U. CTeneHp TUCCOLUalUu.
CuiibHbIE U CJ1a0bIe SJIEKTPOJIHUTHI.

Peaknun uvoHHOro oOMeHa. YcCIOBHUS MPOTEKaHWs peaklUid HOHHOTO OOMEeHa, IOJIHbIE U
COKpalI€HHbIE HOHHBbIE YypaBHEHUs peakuuidl. CBoilcTBa KHCJIOT, OCHOBaHMNW U COJE€H B CBeTe
IPEJCTaBICHUNA 00 3JIEKTpOIUTHUYECKON qucconuanuu. KauecTBeHHble peakiuu Ha HoHbI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii 3xcnepumenm:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HeMeTalyioB (rpaduTa ¥ ajMasa), CJIOXKHBIX BEIECTB (XJIOpHUJa HATpHs), UCCIEA0BaHHE 3aBUCUMOCTHU
CKOPOCTM XMMHYECKOW peakuu OT BO3JACHCTBUS  pa3iuyHbIX  (PAKTOPOB, HCCIEIOBAaHUE
NIEKTPONPOBOJHOCTH PAaCcTBOPOB BEIECTB, IpolLecca JUCCOLMALUU KHUCIOT, ILIENoYed M colel
(BO3MOKHO MCIIONIb30BaHHE BHJIEO MAaTEpUANIOB), MPOBEACHUE OMNBITOB, WLIIOCTPUPYIOLIUX MPU3HAKU
NpOTeKaHMUs peaklui MOHHOTO oOMeHa (oOpa3oBaHME OCajJKa, BbIIEJIEHHE raza, oOpa3oBaHUE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLINX IPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpEeHHE, peakuu
pas3loKeHUus,, COEIMHEHUs), paclO3HaBaHUE HEOPraHMYECKUX BEILECTB C IMOMOIIbI0 KadeCTBEHHBIX
peaxkuuii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HemeTtayibl 1 MX cOeIHHEHHSA

OOmiass xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTENEHU
okucieHus. CTpoeHune 1 Gpu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — IaJION€HOB. XMMHUYECKHE CBOMCTBA
Ha TpuMepe Xjopa (B3auMMOJEHCTBHE C MeTajllaMd, HEMEeTallslaMH, LIeJlouaMu). XJIOPOBOIOPOI.
ConsiHast  KUCIIOTa, XUMHYECKHE CBOMCTBA, IOJIy4deHHe, IpuMeHeHue. [JlelictBue xiopa H
XJIOPOBOJIOPOJIa Ha OpraHu3M desioBeka. BaskHel e XJI0puabl U UX HAXOXKIEHHUE B IPUPOJE.

OOm1as xapakrepucTuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe
creneHn okucieHus. CTpoeHne M (QU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnoTpornHele  MOAUGHKAIMKA KUCIOpoJa M cepbl. XHUMHUYecKHe cBoicTBa cepbl. CepoBOAOpO,
CTpoeHHe, (U3MUecKrue W XUMHUYecKHe cBOHCTBa. OKCHABI Cepbl KaK MPEACTABUTENN KHCIOTHBIX
okcuaoB. CepHast KUCIOTa, (pU3MUYECKHe U XUMHUECKUE CBOWCTBA (0OIIME KakK MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduueckre). XUMHUUYECKHE peakluu, Jie)allie B OCHOBE IMPOMBIIIJIEHHOIO crocoba
IIOJIy4YEHUsI CEpHOM KuCIOThl. IIpuMeHeHne cepHoil kucioTel. ConM CepHON KHCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxnenue cepsl U €€ coequHeHU B mpupoe. XUMUUYECKOE 3arpsi3HEHUe



OKpY>Kalollel Cpebl COCTUHEHUSMHU Cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHUS.

Oo6mas xapaktepuctuka 3yeMeHToB VA-rpymmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCJICHMs. A30T, pacHpoCTpaHEHUE B Mpupoje, (pu3ndeckrue U XUMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupoje. AMMHAK, ero (U3MYecKhe M XHUMHYECKHE CBOWCTBA, MOJIyYCHHE WU
npuMmenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKUE CBOMCTBa, mpuMmeHeHue. KauecTBeHHas
peakiys Ha MOHBI aMMOHUS. A30THasi KHCJIOTa, e€ MoIydeHue, GU3NYecKue U XMMHUYECKHE CBOMCTBA
(obmue Kak IMpeacTaBUTENs Kjacca KUCIOT U cnenuduyeckue). Vcmonbp3oBaHue HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpEHHI. XUMHUYECKOE 3arpsi3HEHHE OKpPYKAIOUIeH Cpessl
COCMHEHUSIMH a30Ta (KUCJIOTHBIE [OKIU, 3arps3HEHHE BO3/1yXa, MOYBBI U BOA0EMOB). Docdop,
aimotpornHbie Mogupukanuu ocdopa, dusmueckue u xummudeckune cporictsa. Okcun docdopa (V) u
docdopHas kucnora, HpuU3MUECKUe U XMMHYECKHE CBOMCTBA, moiyuyeHue. VMcnonbs3zoBanue docdaroB B
Ka4yecTBE MHUHEPAIbHBIX yI00OpEHUH.

Obmas xapakrepuctrka 3eMeHToB |V A-rpynmnsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE
CTETIEHH OKHUCIICHUS. YTJIepoJl, aUIOTPONHBIE MOJM(HKAIMK, PACIPOCTPAHEHUE B IPHPOJE,
¢busznueckue M XUMHUYECKUE cBoMcTBa. Ancopoums. KpyroBopor yrimepona B mpupone. OKcHIbI
yriaepona, ux (pu3nyeckre W XMMHUYECKHE CBOMCTBA, NEHCTBHE Ha JKUBBIE OPTaHU3MBI, MOJYYCHUE U
MpUMEHEHHE. DKOJOTHYECKHEe MPoOIeMbl, CBsI3aHHbIE ¢ OKcuAoM yriaepoaa (1V), runoresa riobaibHOro
MOTEIUICHUS] KJIMMaTra, MapHUKOBBIA 3(ddekr. YrompHas kucinota u e€ coimu, uX (U3NYECKHEe U
XMMHUYECKHE CBOICTBa, MOJlyueHHWE M MpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO3SIHCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUMHEHHSIX yriepoaa (MeTaH,
9TaH, OTWJEH, AaleTWICH, OJTaHOJ, TJHIEPHH, YyKCyCHas Kuciora). [IpupomHble WCTOUYHUKU
yIIeBOIOPOAOB (yroiib, MPUPOAHBIH ra3, HeTh), MPOAYKTHI UX MepepadoTKu (OEH3UH ), UX POJIb B OBITY
Y TIPOMBIIIICHHOCTHU. [IoHSATHE 0 OMOJOTHYECKU BaKHBIX BEIIECTBAX: JKUPAX, OENIKax, YrIeBoJax — U UX
pOJU B )KM3HM YelnoBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUH.

Kpemunii, ero ¢pusnveckne M XMMAYECKHE CBOWCTBA, MOJydyeHHe M npuMeHenue. CoennHeHHs
KpemHusi B mpupoxae. OOme mnpenctaBieHus o0 okcune kpemuus (IV) u kpemHUEBOUM Kuciore.
Cunukatel, UX UCTIOJIB30BaHUE B OBITY, B TIPOMBIIIICHHOCTH. BakHEHIIe CTPOUTENBFHBIE MaTepHaIbl:
KepaMHKa, CTeKJIO, LeMeHT, OeToH, kene300eToH. IlpoGrembl 6e30macHOrO  HMCMOIb30BAHUS
CTPOUTENbHBIX MaTEPHUAIOB B TIOBCETHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI, IPOBEACHUE
KAueCTBEHHBIX PEAKIMi Ha XJOPUA-UOHBI U HAONIOJICHHWE TMPHU3HAKOB WX TMPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKHe M XUMHUYECKHE CBOWCTBA TaJOr€HOB M HUX COCIWHEHHH (BO3MOXKHO
UCMOJb30BaHUE BUAEOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3lamMu XJIOpUAOB (TaJlOreHuIoB),
O3HAKOMJICHHE C 00pa3IaMu cepbl M e€ COeTMHEHUSIMH (BO3MOXKHO HCITOJIb30BAHNE BHIEOMATEPHAIIOB),
HabmroZieHre mpoliecca oOyrIMBaHUS caxapa IMoj JACWCTBUEM KOHIIEHTPUPOBAHHOW CEpHON KHUCIIOTHI,
U3Y4YEHHE XUMHUYECKHX CBOMCTB pa30aBIE€HHOW CEPHOM KUCIOTHI, IPOBEICHNE KAUYECTBEHHON peakuu
Ha cynb(}aT-uoH U HaOMOIeHUE MTPU3HAKa €€ MPOTeKaHHs, O3HAKOMIIEHHE ¢ PU3NYECKUMHU CBONCTBAMU
a3oTa, pochopa n ux coeAMHEHNUH (BO3MOXKHO MCIOIb30BaHUE BUAEOMATEpUaioB), oOpa3amMi a30THBIX
U (ochopHbIX ynoOpeHMid, mosydyeHue, coOMpaHue, pacro3HaBaHUE M U3y4YeHHE CBOMCTB aMMMaKa,
MPOBE/ICHNE KAYeCTBEHHBIX PEaKIWid Ha WOH aMMOHHUS U (ochaT-HOH W W3yYeHUE MPU3HAKOB HX
NpOTeKaHMs, B3aUMOJCWCTBUE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTBI € MeJbl0 (BO3MOYKHO
WCITIOJIh30BaHUE BUICOMATEPHUAIIOB), H3YYCHHUE MOJIENICH KPUCTATMYECKUX PEeIETOK aamasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C TIPOLIECCOM a/ICOPOIMH PACTBOPEHHBIX BEIECTB aKTUBHUPOBAHHBIM YTIIEM
M YCTPOWCTBOM TMPOTHBOTa3a, IIOJNydYeHHE, COOWpaHWe, pAaclo3HABaHWE W W3YyUEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIECHUE KAYECTBEHHBIX PEaKIMi Ha KapOoHAT M CUJIMKAT-HOHBI M U3YyYCHUE
MIPU3HAKOB MX TPOTEKAHWS, O3HAKOMIICHHE C TPOIYKIMEH CHIIMKATHON MPOMBINUICHHOCTH, PEIICHUE
AKCIIEPUMEHTABHBIX 33/1a4 0 TeMe «BakHeie HeMeTallIbl U UX COSTUHEHUS.

MeTajlibl M MX COEIMHEHHUS



OO0mas XxapakTepuCTUKa XUMUYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUM HMX TIOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux snemeHToB [[. M. MenneneeBa u ctpoeHusi atomoB. CTpoeHHe
MeTaJIJI0B. MeTrajuinyeckasl CBA3b U METAINIMYECKasi KpUCTAJUIMUECKasl peéTKa. DJIEKTPOXUMUYECKUI
psaa HampsbkeHuil MetaiioB. dusnueckne M XHUMUYECKHE CBoiicTBa MeTayuioB. OOmiue crocoObl
noJjiyueHusi MetayioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3AIMTHI X OT KOPPO3UH.
Crnnassl (CTalb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U X MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[Ilenoynble mMeTauibl: MoJoxeHue B llepuoamyeckoil cucreme XUMUYECKUX 3ieMeHToB [ .
MemnpeneeBa, CTpO€HUE UX aTOMOB, HaXOXAeHUE B mpupojae. Puznueckue U XMMHUYECKHUEe CBOMCTBA (Ha
npuMepe HaTpust ¥ Kanusi). OKCUIbI U TUAPOKCHUIBI HATPUS U Kaiusi. [IpumMeHeHune meoyHbpIX METalioB
U UX COCOUHEHUN.

[IlerouHO3eMENBHBIE METAUIBl MAarHvii M KaJbLMK: IOJOXKeHHEe B Ilepmonmuueckoi cucreme
xumuyeckux sneMeHtoB JI. W. MengeneeBa, cTpoeHMe HX aTOMOB, HAaXO0XJIECHHE B IPUPOLIE.
du3nyecKkrue U XMMUYECKUE CBOMCTBA MarHusl U Kajiblus. BaxkHelmmme coequHeHHs Kaablius (OKCHI,
TUIPOKCH, coin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B [lepuoanueckoit cucreme xumudeckux wieMeHToB J[. . Menneneesa,
CTPOEHHE aToma, HaxoxJaeHue B mpupoje. dusznueckue M XMUMHYECKHUE CBOMICTBA AIFOMUHUS.
AmM@oTepHbIe CBOWCTBA OKCUA U THJIPOKCHU]IA AIFOMUHHSL.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHtoB . M. Menneneena,
CTPOEHHME aTOMa, HaxoXAeHue B npupone. duznueckue U XUMHUYECKUE CBOICTBa xeneza. OKCUbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMd METAIJIOB M CIUIABOB, UX (PU3UYECKHUMH CBONCTBAMH, HU3y4YCHHE
pe3yiabTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIB30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHA KaJbIUs U HATPUS C BOJOUW (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Keyne3a B KUCIopoJe (BO3MOMKHO
MCIOJIb30BaHUE BUIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHHs KaYECTBEHHBIX PEaKIUii Ha UOHBI: MarHus,
KaJbIWs1, TFOMHHMS, MHKA, xene3a (1) u xenesa (1), menu (1), HabmroneHE M ONTUCAaHKE TPOIIECCOB
OKpalllMBaHUsl IJIAaMEHH HOHAMH HaTpusi, Kajausd U Kajblusd (BO3MOXKHO HCIIOJNIb30BAHHE
BUJICOMATEPHAIIOB), CCIIEI0BaHUE aM(POTEPHBIX CBOMCTB IMAPOKCUAA ATFOMUHUS U THJIPOKCH]IA [IUHKA,
pelIeHne SKCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSIUHEHUSD.

XuMHus U OKpYKamoLas cpeaa

BemecTBa 1 MaTepuasl B IOBCEAHEBHOM KU3HU Y€JI0BEKa. be3onacHOe NCIOIb30BaHNUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIb Npy XMMHUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYEeCcKoe 3arpsi3HEHUE OKpyKarolleld cpenasl (mpelaenbHas TOMyCTUMas KOHIICHTpAIus
Benlects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0J0THYeCKUX MpooIIeM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmwie céasu

Peanuzanus MexnpeaIMeTHBIX CBS3€HM MpU M3YYEHHHM XMMHUHU B 9 Kiacce OCYHIECTBIISETCS uyepe3
UCIONIb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHM, TaK ¥ TOHSITHHA, SBISFOLINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IHKIIA.

OO0mre ecTecTBEeHHO-HAYYHbIE TOHSATHUS: HAy4YHBIA (akKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, KJacCHU(pHUKaIus, NEPUOAUYHOCTb, HAOIIO/IEHNE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEpPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN () PEeKT, TEXHOTOT S, MaTePHAIIBI.

®duszuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIbI, PAJJMOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsl, MPOBOJHUKU, TOIYIMPOBOAHHUKHU, TUAIIEKTPUKH, (OTOIIEMEHT,
BEUIECTBO, TelO, OOBEM, arperarTHoe COCTOSHHE BEIEeCTBa, Ta3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAITNYECKasl pemiéTka, CIiaBbl, ()M3MUYECKHE BETUYHMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CONHIIE.

buonorusi:  gorocuHTe3, aAbIxaHue, Ouocdepa, HIKOCUCTEMA, MHUHEpAJIbHBIE YHOOpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIIECTBA.



I'eorpadus: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE IMOPOJbI, MOJE3HBIE HCKOMAeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IIO XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUASA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMbI OCHOBHOTO 00IIIeT0 00pa30oBaHus JOCTHTAIOTCS
B X0Jl¢ 00y4eHHUs] XMMUHU B €IMHCTBE Y4eOHOW M BOCIHUTATEIbHOH JEATENbHOCTH B COOTBETCTBUU C
TPAJIULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IPUHATBIMU B OOILIECTBE IMpaBWIAaMH W HOPMaMM IIOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U COLTUATTU3AIH 00yUYaIOIIUXCS.

JIMYHOCTHBIE Pe3ybTAThl OTPAKAKOT FOTOBHOCTh O0YYaIOIINXCSI PYKOBOJCTBOBAThHCS CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMil M PACIIMPEHUE ONbITA AESITEIbHOCTH HAa €€ OCHOBE, B TOM
4HCJIe B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYyJBTYPHOMY, HCTOPUYECKOMY W HAay4YHOMY
HACJIEUI0, TIOHUMaHWs 3HAYEHUS XMMMUYECKON HAayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIOCOOHOCTH BJIQIETh JOCTOBEPHOM HH(popManMend O MEepefoBbIX AOCTHKEHMSIX M OTKPBITHAX
MHUPOBOM U OTEYECTBEHHON XMMUM, 3aMHTEPECOBAHHOCTU B HAayYHBIX 3HAHUAX 00 yCTpONCTBE MUpa U
00111eCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHUS. O COLMAIBHBIX HOPMax M IpaBUWIaxX MEXJINYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO I0JIE3HOM,
y4eOHO-UCCIIEIOBAaTENIbCKOM, TBOPYECKOM M JAPYIMX BUAAX JEATENbHOCTH, TOTOBHOCTH K
pa3HoOoOpa3HON COBMECTHOHM JESTEIBHOCTH NpPU BBIMOJHEHHH YYEOHBIX, MO3HABATEIBHBIX 3a/ad,
BBIMOJIHEHUM XHUMHYECKUX OKCIIEPUMEHTOB, CO3JAaHUU Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOLIECCE O3TOW YYEeOHOH MAEATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEICHUE M IIOCTYIIKA CBOMX TOBApHILEH C NO3ULMM HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKHM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
HAay4YHOM KapTHHBI MHpa, NPEJCTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS MPUPOJBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[03HABaTEIbHbIE MOTHBBI, HAlpaBiICHHbIE Ha IMIOJIYyYEHHE HOBBIX 3HAaHMW 10 XUMHH,
HeoOXOoAUMBIE Ui OOBSICHEHUS HAONIOJaeMbIX IPOLECCOB M SBJIEHHWH, IO3HABATENIbHOM,
MH(OPMALIMOHHONW W YMTATENbCKOM KYyJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOATEIbHOW paboThl ¢
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JMTEpaTypod, JOCTYHHBIMH TEXHHYECKUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O M MO3HAHMIO, JI0003HATEIbHOCTb, T'OTOBHOCTH U CHOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHONW M HCCIEAOBATENBLCKOM JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOUIEHMS K CBOEMY 3[0pPOBBIO, YCTAHOBKU Ha
3J10pOBBIM 00pa3 )KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
aJIKOTOJI, HAPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJIEHHS NpaBuWil OE30MacHOCTH NpHU
oOpallleHuu ¢ XUMUYECKMH BEIIeCTBAaMU B OBITY U PEeabHOM KU3HU;

5) TPyA0BOTO BOCIUTAHUS

MHTEpPEC K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuil U Tpyaa pa3indyHOro poja, yBaKEHUE K TPYIY
U pe3yabpTaTaM TPYIOBOH AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUs NMPEAMETHBIX 3HAHUN
[0 XMMHUH, OCO3HAHHBIA BBHIOOP MHIMBUIYaTbHOW TPACKTOPUH MPOAOIDKEHUST 00pa3oBaHUs C YUETOM
JIMYHOCTHBIX HHTEPECOB MU CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M MHOTPEOHOCTEH,



YCIEIIHOM TMPO(eCCHOHANBHOW JEsITeIbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ECCHOHANBHOM Cpene;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLICHHE K IMPHUPOJE KAaK HCTOYHHUKY JXKU3HU Ha 3emie,
OCHOBE €€ CyYIIEeCTBOBAHHMS, MOHMMAaHHE IIEHHOCTH 3J0pPOBOro M 0e30MacHoro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXMUYECKOMY 370POBBIO, OCO3HAHUE
LEHHOCTH COOJIOEHUSI MpaBWJI OE30MacHOr0 MOBEIACHUSA MpH padoTe C BEIIECTBAMHU, a TaKXKE B
CUTyalUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, MOJydyaeMble NPU HW3YYEHUH XHMHUH, ISl PELICHUs 3alad,
CBSI3aHHBIX C OKPY)KAIOIIEH IIPUPOJHOM CPENOH, [UIsl MOBBIIIECHUS YPOBHS 3KOJOTMYECKOU KYJBTYPBI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa KOJOTHMUYECKUX MpoOIeM M MyTeH MX pELICHUs MOCPEACTBOM
METOJI0OB XMMHMHM, KOJIOIMYECKOIO MBIIIJICHHUS, YMEHUS PYKOBOACTBOBATHCA MM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEIJMETHBIE PE3YJIbTATbBI

B cocraBe wMeranpeaMETHBIX pPE3YyJIbTAaTOB BBIACISAIOT 3HAYMMbIE I (HOPMUPOBAHHS
MHUpPOBO33pEHUsl OOIEHAy4YHble IOHATHUA (3aKOH, TEOpHs, NPUHLMI, THIOTe3a, (akT, cucTema,
IIPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOpbI€ MCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IpeaMeTax U IMO3BOJSIIOT Ha OCHOBE 3HAHMH W3 3TUX NPEAMETOB (OPMHUPOBATH IMPEICTABICHHE O
LIEJIOCTHOM HAay4yHOM KapTMHE MHpa, U YHUBEpCaJIbHblE YdeOHble JeWcTBUS (II0O3HABATENIbHBIC,
KOMMYHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oO0ecrneunBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIIEHUIO YU€OHOU JESITENbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC NeHCTBUS

ba3oBble Jlornueckue AeicTBHA:

YMEHHS UCIOJIB30BAaTh IMPUEMBI JJOTUYECKOIO MBIIUICHHS IIPY OCBOCHHUU 3HAHUM: PacKpbIBATH
CMBIC XMMHUYECKUX MOHATUMN (BBLIEIATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C
JIPYTUMH TIOHATHSIMM), UCIIOJIb30BaTh HOHATHUS AN OOBSCHEHUS OTIENbHBIX (DAaKTOB U SIBICHUH,
BBIOMPAaTh OCHOBAaHUS W KPUTEPUHM Il KIACCH(PHUKAINMK XUMHUYECKHX BEIIECTB M XHMHUYECKHX
peakluii, ycTaHaBJIMBAaTh MPUUYUHHO-CIEJACTBEHHBIC CBS3U MEXAy OOBEKTaMHU M3Y4EHHUs, CTPOMUTH
JIOTUYECKHE pacCyXIeHus (MHAYKTUBHbIC, JAE€IyKTHBHbIC, [0 AaHAJOTUH), JAeNaTh BBIBOABI H
3aKJIFOYEHNS;

yMEHHE MPUMEHATh B IIpoliecce IO3HAHWS NOHATUS (IpeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCHOJb3yeMble B XUMHH, NpeoOpa3OBbIBATH IIHUPOKO
IpUMEHsSIEMblE B XHMHUU MOJEJIbHBIE MPEJCTaBICHUS] — XUMHYECKMH 3HAK (CHMBOJ 3JIEMEHTA),
XUMHYeckas (opMyiia U ypaBHEHHE XMMUYECKON peakIy — NP pelIeHHH y4yeOHO-IT03HaBaTEIbHbBIX
3a1a4, ¢ y4€TOM ITHUX MOJEIbHBIX IPEACTABICHUN BBIABIATh M XapaKT€PU30BATH CYIIECTBEHHBIE
MIPU3HAKH U3Y4aeMbIX OOBEKTOB — XMUMHUYECKUX BELIECTB U XUMHUECKUX PEAKIMH, BBISBIATH OOIINE
3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIE CBA3M W IPOTUBOPEUYMsS B H3Y4aeMBIX IpouLeccax M
SBJICHUSX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE UCIIOJIB30BaTh MOCTaBJICHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHMSI, a TAKXKE B
KauecTBE OCHOBBI ISl (DOPMHMpPOBAHHUS THIOTE3bl MO MPOBEPKE MNPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHU;

NpUOOpETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpraHM3allMM U MPOBEJCHUI0 YYEHUYECKHX
HKCHEPUMEHTOB, yMEHHe HaOII0/aTh 3a XOJOM IpOIecca, CAMOCTOSTENbHO MPOTHO3UPOBATH €ro
pe3ynbratr, (opMmynupoBaTh 0000IIEHHS M BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHMs, COCTABJIATh OTYET O MPOJAETaHHOM padorTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BBIOMpAaTh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATh MH(DOPMAIMIO PA3IUYHBIX BUJOB U
dbopM TpelCTaBICHUs, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB (HAy4YHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOr0 COJepXaHMs, CIpPaBOYHbIE MMOocoOus, pecypchl MHTepHeTa), KPUTUYECKH OLCHMBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;



YMEHHUE MPHUMEHATh Pa3IMYHbIe METOABI M 3alpoChl NMPH MOUCKE M 0TOOpe MHpOpManuu H
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAUMBIX JUIS BBINOJHEHUS Y4eOHBIX M I1O3HABATENIBHBIX 3a7a4
OmpeAeN€HHOr0 THIA, NPUOOpETEeHWEe oOomnbiTa B 00JACTH HCIIOJB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBJIaJIeHUE KyNbTYpOH aKTUBHOIO HCIOJb30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOATEIBHO BHIOMPATh ONTUMAIBHYIO (OPMY HpEeACTaBICHUs HHPOPMAIHH
U WUIIOCTPUPOBATh peIlaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMaMmu, ApyruMu (opmamu
rpaduKu U UX KOMOUHAIUSMU;
YMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Ipolecce Y4eOHOH U HCCIIENOBaTENIbCKOM
JESITeTbHOCTH MH(OPMAIMIO O BIMSHUU IMPOMBIIIJICHHOCTH, CEIbCKOTO XO3S5MCTBAa W TPAHCIOPTA Ha
COCTOSIHUE OKPYXKAIOLIEH NMPUPOIHON Cpebl.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUSA:
YMEHUs 3aJaBaTh BOIPOCH! (B XOA€ auajora M (MiaM) JUCKYCCHM) IO CYIIECTBY 0OCYyKAaeMoil
TEMBI, (POPMYIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENFHO BBIIOIHEHHS MIPEIOKESHHON 331auu;
YMEHUS NPEICTaBIATh MOJy4YEHHbIE Pe3yJbTaThl MO3HABATENLHOU AEATENbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JejaTh MPE3EHTALNI0 PE3yJIbTaTOB BBINOJHEHUS XMMHUYECKOTO IKCIEPUMEHTA
(;1abopaTopHOro omsbita, Ja00paTOpHOl pabOTHI MO HCCIEIOBAaHMIO CBOMCTB BELIECTB, Y4€OHOIO
IIPOEKTA);
yMEHHUS Y4eOHOIo COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW II03HABaTEILHOW WU
MCCIIEIOBATEILCKON JICATEIIbHOCTH MPH PELICHWH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE yuéTa OOIMIMX
UHTEPECOB M COIVIACOBaHUSA NO3ULUI (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE ILTYPMbI»,
KOOpJMHAIIUSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB IO OLCHKE KAaYeCTBA BHIIOJHEHHON
paboThl U ApyTHUE).
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:
YMEHHE CaMOCTOSTENILHO OIpPEeNATh LN JeSATeIbHOCTH, IJIAaHUPOBaTh, OCYILIECTBIATH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCThH, BHIOMpPATh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI pelieHHs] y4eOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENIBHO COCTaBIISATh
WY KOPPEKTHPOBATh IPEUIOKEHHBIM AJITOPUTM JEUCTBUM IPU BBIIOJIHEHUU 3aaHUM C Y4ETOM
IIOJly4eHHUsT HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX — BEIIeCTBAX M PpEaKUusiX, OLCHHUBATh
COOTBETCTBHE IOJIYUEHHOTO PEe3yJibTaTa 3asiBICHHOH 1€, YMEHUE HCIIOJIb30BAaTh M aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHM.
MNPEAMETHBIE PE3YJbTATHBI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOGHUIO  00S3aTENBHOIO  COJEpIKaHus,
YCTAaHOBJIEHHOIO  JaHHOW  (enepanbHOl  paboueil  mporpamMmoi,  BBIAEISIOT:  OCBOCHHBIE
o0yJaroIMMUCs Hay4Hble 3HAHMs, YMEHHUS U CIIOCOObI AEUCTBUI, crienudpuueckue s MpeIMEeTHOMN
oOnactu «XUMHSA», BUIBl JAEIATEIBHOCTH IO TMOJIYYEHHIO HOBOIO 3HAaHHUSA, €T0 HHTEpIpeTalu,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYALUX.
K o1y 00yuyenus B 8 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
® pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSTHUH: aTOM, MOJIEKYJIa, XHUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAs U MOJEKYJspHas Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJIIPHAsI Macca, MaccoBas J0JsI XUMUYECKOTO 3JIEMEHTa B COCUHEHHH, MOJISPHBII
00BEM, OKCHJI, KHCIIOTA, OCHOBaHME, COJb, AJIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKas peakuus, KilacCUQUKalus peakiuil: peakuud COEIUHEHUs, peakluu
pas3oKeHus, peaklMu 3aMEelICHUs, peakiMi OOMeHa, 9K30- M PHJO0TEPMUYECKHE pEeaKIuH,
TerIoBoM 3¢ (deKT peakuuu, sIpo aroma, dJIEKTPOHHBIM CIIOM aToMa, aTOMHas OpOUTAb,
paaMyc aToMa, XMMHUYECKas CBs3b, MOJSPHAs M HEMOJSAPHAs KOBAJIECHTHAs CBA3b, MOHHAA
CBSI3b, HOH, KATHOH, aHHOH, PacTBOP, MaccoBast 10JIsl BeleCTBa (MPOIIEHTHAs KOHLIEHTPALIKs)
B PacTBODE;

® WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTh 3TH MOHSITUS
IIPY OMMCAHUM BEIECTB M UX MPEBPAIICHU;



UCTOJIb30BATh XUMHUECKYIO CUMBOJIHUKY JJIsi COCTaBJICHHUS (DOPMYJ BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUIL;

OIpENeNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COCIMHEHUSX, CTENEHb
OKHCIICHHS D3JEMEHTOB B OWMHApHBIX COCIMHEHMAX, NPUHAUIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCY CO€MHEHUH 10 GopMyinaM, BUJ XMMUUYECKON CBS3U (KOBAJIEHTHAsS U
MOHHAsl) B HEOPIraHUUYECKUX COCIUHEHMSIX;

packpbiBath cMmbici Ilepuoauueckoro 3akona JI. WM. MenpaeneeBa: JeMOHCTPUPOBAThH
[IOHMMaHHE NEePUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX JJIEMEHTOB OT HX
nosioxkeHus B Ileproanueckoil cucreMe, 3aKOHOB COXPaHEHUS MACChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJIIPHOI'O Y4eHHUs, 3aKOHa ABOTraipo;

OIMCHIBATh M XapaKTepH30BaTh TabaumuHyo Gopmy lleprnoauueckoil cHCTEMbl XUMHUYECKUX
AJIEMEHTOB: Pa3JINYaTh MOHATHUS «IJIaBHAs MOArpymnma (A-rpymmna)y» u «mobdovYHas MoArpymnmna
(b-rpynmna)», manele u 60nbLIME EPUOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCA B
tabmuue «llepmonuueckas cucrtema xumudeckux osnemeHToB J[. M. MenneneeBa» c
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB U 3apsij
sJipa, 0011ee YUCIIO 3JIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJaccu(UIUpPOBaTh XUMHMUYECKHE 3JEMEHThl, HEOPraHMYeCKHE BEIECTBa, XUMHUYECKHUE
peakiuH (1Mo YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMHICHIBATH) OOIIME XUMUIECKHAE CBOMCTBA BEIIECTB PAa3IMYHBIX KIJIACCOB,
MOATBEP)K/as OMNHMCAHUE MPUMEpPAMU MOJIEKYJSPHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKHUX peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELECTB B 3aBUCHUMOCTHM OT HX KaueCTBEHHOIO COCTaBa,
BO3MO’KHOCTH MPOTEKAHHSI XUMUUYECKUX MPEBPALICHUNA B PA3JIMUHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO JOJIO
XHUMHAYECKOTO JIEMEHTa Mo (OpMyJie COCIMHEHHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
IIPOBOJIUTH PAcUETHI 10 YPABHEHUIO XUMUYECKOH peaKInu;

INPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIIHbHOM JACATCIBHOCTH — aHaJIu3 MW CHHTE3,
CpaBHEHHE, 0000IeHNe, CHCTEMaTU3allll0, KIacCU(UKAIMIO, BBIABIECHUE MPUUYUHHO-
-CIeJICTBEHHBIX CBsI3ed — U1 M3y4eHHs] CBOMCTB BEIIECTB M XUMHUECKUX PEaKIUH,

€CTeCTBEHHO-HAyYHBIE METOJBI TO3HAaHUS — HAOJIOJEHWE, HM3MEpPEHHEe, MOJCIHPOBAHME,
HKCHEPUMEHT (peaslbHbI 1 MBICJICHHBIH);

cleloBaTh  IpaBWIaM  I[IOJIb30BaHMSI ~ XMMHUYECKOW  TOCyAoM W J1aOoOpaTOpHBIM
o0opynoBaHHEM, a TaK)Ke IpaBWJIaM oOOpalieHnss C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMHU IO BBIOJHEHUIO J1a0OpPaTOPHBIX XMMHUYECKUX OIBITOB IO IOJIYYEHHUIO U
cOoOMpPaHMIO Ta3000pa3HbIX BEIIECTB (BOIOPOAA M KUCIOPO/Ia), IPUTOTOBIEHUIO PAaCTBOPOB C
OIpe/IeIEHHOW MaccOBOM Josied pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH M IPOBOAUTH
XUMHAYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIENIOUEH M KHCIIOT C IIOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE).

K xonIty 00yuenus B 9 kiacce npeMeTHbBIE PE3yJIbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIOLTUXCS YMEHHI:

pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH: XUMHYECKHH 3JEMEHT, aroM,
MOJIEKYJIa, WOH, KaTHOH, aHMOH, IPOCTOE BEIIECTBO, CI0XXHOE BEIIECTBO, BAJICHTHOCTH,
ANIEKTPOOTPHULATENBHOCTD, CTENEHb OKHUCIEHHUS, XUMUYECKash peaKlMs, XUMUYECKasl CBS3b,
TEIUIOBOM  3(PQeKT peakuuud, MOJb, MOJSIPHBI O00BEM, pacTBOp, dJIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  JJEKTPOJMTHYECKas  JAMCCOLMAIUS, pPEaKIMH HOHHOTO  OOMeEHa,
KaTajau3aTop, XHMHUYECKOEe paBHOBecHe, oOOpaThuMble U  HeoOpaTHUMble  PpeakKlHH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMHN, OKHCIUTENb, BOCCTAHOBUTEINb, OKUCICHHUE H
BOCCTAHOBJICHHE, AJUIOTPOIUs, aM(OTEpHOCTb, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs,
MeTaJuIn4yecKas), KpUCTaNIM4yecKas peméTka, KOPpO3Hs METalJIoB, CIUIaBBI, CKOPOCTh
XUMHUYECKOHN peaklnu, nIpeneapHo gonyctumas konnenrpanus [1/IK Bemecrtsa;



WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3TH NOHATUSA
IIPY OMMCAHUM BEIIECTB U UX MPEBPAICHUM;

UCIOJIb30BAaTh XUMHUECKYI0O CHMBOJHUKY JIsi COCTaBJICHHUS (DOPMYJ BEIIECTB U ypaBHEHUI
XMMHYECKUX PEAKIIU;

ONpEIEATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XMMHMUYECKHX 3JIEMEHTOB B COEIUHEHHUAX
Pa3IMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COEIMHEHUI MO
dopmynaMm, BHJ XHMMHYECKOH CBs3M (KOBaJCHTHAs, MOHHAs, METAUIMYECKas) B
HEOPraHUYECKUX COCAMHEHUAX, 3aps] MOHA [0 XUMHUYECKOU (dopMmylie, XapakTep Cpelibl B
BOJIHBIX PpPACTBOpax HEOPraHWYECKUX COCIAMHEHUW, THUIl KPHUCTAUIMYECKON PpPEIIETKH
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona J[. 1. MenaeneeBa u J1€eMOHCTPUPOBATh €ro
MOHMMAaHKE: OMHUCHIBATh M XapaKTepU30BaTh TabIuuHyro ¢opmy Ileprogmueckoid cucTeMsbl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHasg mnoarpynna (A-rpynma)» u
«mobounast moarpynmna (b-rpynma)», Mamble u  OOJBIIME TEPHOABI, COOTHOCHUTH
0003HAaYEHUsI, KOTOpbIE HMEIOTCA B IMEPUOJUYECKOM  Tabnuile, C  YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, ol1iee
YHCIIO BJEKTPOHOB M paclpefesieHue HX IO AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEIMHEHUI B Ipejienax MalbIX
MIEPUO/IOB U INIABHBIX MOATPYIII ¢ YUETOM CTPOCHHS UX aTOMOB;

KIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakuu (1Mo YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY (P QEKTY,
110 U3MEHEHHIO CTETIeHEH OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIUE U CIICHU(PHUECKUE XMMUYECKHUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOJATBEP)KJasi ONHUCAHWE NPUMEpPaMH MOJEKYJISIPHbIX U HOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

COCTaBJIATh YPABHEHUS BJIEKTPOJUTHUYECKON AMCCOLMALUMM KHUCIOT, IIEJIOYEe M COJeH,
MOJTHBIE M COKPAIIEHHBIC YpaBHEHHS peakiuii HMOHHOTO OOMEHa, ypaBHEHHS pEaKIIHid,
MOATBEPKJIAIOIINX CYHIECTBOBAHUE T'€HETHMYECKON CBSI3U MEXAY BEUIECTBAMU Pa3IUYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MO>KHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COeIMHEHHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

co0roAaTh MpaBuia MOJb30BaHUS XUMHUUECKON MOCYAO0N U JIaOOpaTOPHBIM 000PYIOBAHUEM,
a TakKe IMpaBWia OOpalleHHMs C BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKLIHSIMH 10
BBIMOJIHEHUIO J1a0OpaTOPHBIX XMUMMYECKMX ONBITOB IO TMOJYYEHHIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIEKUCIIOro ras3a);

IIPOBOAUTH pEAKLUU, IOATBEPKAAOIINE KAaYECTBEHHBI COCTaB pa3JIMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAUN-, KapOoHaT-, Ppochar-, CUITUKaT-,
cyiabdaT-, TUIPOKCHI-UOHBI, KATHOHbl aMMOHHS ¥ HOHBl M3YUYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpalli MBICIUTEIBHON JAESITeIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHUE, 0000IIeHre, CUCTEMAaTH3alUI0, BBIABICHHE MPUUYMHHO-CIEACTBEHHBIX CBSA3EH —
JUIL U3Y4YEHHUS] CBOMCTB BEIIECTB U XUMHUYECKHX PEAKLUI, €CTECTBEHHO-HAYYHbBIE METO]IbI
MOo3HaHUS — HaOJIOZeHHe, W3MepeHue, MOJCIUPOBAHHME, SKCIEPUMEHT (peajbHbIl Hu
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

) 2]
- =
Ne i/ HaumeHoBaHue  pa3geloB H  TeM = & DJIEeKTPOHHbBIE (uudposrbie)
B MPOrpamMmbl = °:: o0pa3oBaTe/ibHbIE PeCypchbl
c L] L)
o = = c 2
= £ o 5 o
54 s 'S 2'g
= < o = a
Paznea 1. [lepBoHayajabHble XUMMHYECKHE NIOHATHS
11 XuMHST — BakHas 00J1aCTh €CTECTBO3HAHMS 5 2 bu6mmoreka [IOK
' U MIPAKTHYECKOM JEITEIBHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1.2 BemecTtBa 1 XMUMHYECKUE pEAKLIUU 15 1 hitps://m.edsoo.ru/7f41837¢
Htoro o pasneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
bu6mmoreka [JOK
2.1 Bosnyx. Kucnopon. ITonsitre 06 okcuaax 6 https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopona.Ilonsitue o Kucinorax u comsx 8 1 https://m.eds00.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHMAX 5 1 1 hitps://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI HEOPTaHUYIECKHAX 1 1 1 bubmuotexa [JOK
' COeIMHEHU N https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoauyveckmii 3axkon u Ilepuoguveckasi cucrema xumudeckux iemeHToB /I M. MenaeneeBa. CTtpoeHne aToMoB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIHH

Ilepronnueckuii 3akoH u Ilepuonnueckas

3.1 cucremMa Xumuyeckux siaemeHtoB J[. U 7 bubmotexa

' T https://m.edso0.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma

3.2 XuMuueckas CBS3b. OKUCIUTEILHO- 8 1 Bubnuoreka



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

BOCCTAaHOBUTCIIbHBIC PCAKIINN

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

Wroro no pazueny 15 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41837c

PezepBHOE BpeMms 3 BH6H_H0TeKa HOK
https://m.edso0.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB o 68

[NPOT'PAMME
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue pasnesion ]| TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOopenne u  yriyOseHue  3HaHUM 5 1 bubmmotexa HOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX 4 bubnmnoreka HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHIECKAs JIACCOLIAMA. 3 1 1 bubnmoreka HOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
21 OO6mas XapaKTepUCTHKA  XMMHYECKHX =, 1 bubnuoreka HOK
' aneMeHTOB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
o | SO Ve e Bimors 1K
' DYIIBL p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mass ~ XapakTepUCTUKa  XUMHYECKHX
bubnmmoreka HOK
2.3 anemeHToB VA-rpynmsl. A3ot, pochop m ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
e | o e e ] 2 Bieneros 10K
' N PYTUIEL. poa https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 1o pasneny 25
Paszgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubnuoTteka HOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxxueiire Metauibl 1 UX COSIUHEHUS 16 1 2 Bubmorexa LOK

https://m.edso0.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
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Uroro no pazgeny

20

Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Brbmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubsmotexa HOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KomnuectBo
JacoB -
=
[\] &) Q
Ne Tema ypoka @ = 7 DIEeKTPOHHBIE U(PPOBBIE Hcnonb3oBanue
n/m = 3 3! 00pa3zoBaTeNbHBIC PECYPCHI 000pyI0BaHUS IIEHTPa
S g o o® «Touxka Poctay
) &g EZ2 &
5 £8 28 K
o 08 ayg
M X a B a
1 [Ipenmer xumuu. Pomp XumMuum B KU3HU 1 bubmuoreka [JOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 ITousarue o MeTonax MO3HAHUS B XUMHUU 1 Enbmiorexa LIOK Aaranx TeMIepaTypbl
A https://m.edsoo.ru/ff0d227e  (TepmomapHslii), CHIUPTOBKA
e H omoaiok - Tepmeee
patop P paill https://m.edsoo.ru/ff0d23dc pyz i
1ab0pPaTOPHBIM 000PYIOBAHUEM XUMHUYECKHX OMBITOB
4 Uwnctele BemectBa W cMechn. CrocoObl 1 bu6mmoreka [JOK i[as::/)IKHOCTI/I n jg:;?;;:
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca POBO » [HHOP
KPOCKOII
[IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceit bubnnorexa [JOK Hardni STCKTPO-
) . 1 ) POBOJAHOCTH, HU(POBON MHU-
(Ha mpuMepe OYMCTKU MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8 KpocKor
bubmuorexa [JOK
6 | Atomsi u monekyeI 1 https://m.edsoo.ru/ff0d2a6c
v XUMHUYECKHUE DJIEMEHTHL. 3HAKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIE BEIIECTBA 1 bubmmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJEKYIIPHOE YUEHUE 1 Enbmiorexa LIOK
YIAPHOE ¥4 https://m.edsoo.ru/ff0d2d50
10 3akoH IIOCTOSIHCTBA cocTaBsa BEIIECTB. 1 bu6mmorekxa [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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Xumuyeckas (opmyna. BaneHTHOCTP aTomoB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAS bubnmoreka [JOK
MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast [0JIsT XHMHYECKOIO DJJIEMEHTA B bu6mmoreka [JOK
COCTMHEHUU https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KonnuectBo BemectBa. Monb. MonspHas macca https://m.edsoo.ru/ff0d5230
14 duznyeckue u XUMHUYECKHE  SIBJICHHUS. bubnuoreka [JOK Jatuuk TEeMIEPaTyphl
XUMHAYECKast PeaKIIHs https://m.edsoo.ru/ff0d37fa  mnaTuHOBEII
[Ipu3Haku W ycjaoBHs MPOTEKAHUS XUMHUYECKUX bubnnoreka [JOK Jatuuk TEeMIEPaTyphl
15 . } .
peakiuii https://m.edsoo.ru/ff0d3al6 @ muaTHHOBBIH
16 3akoH COXpaHEHUS Macchl BEIIECTB. bubmmoreka [JOK Becwl anexTponnbie
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus kojudecTBa, Macchl BEIIECTBA IO bubnunoreka [JOK
YpaBHEHUSIM XUMHUYCCKUX PEaKIni https://m.edso0.ru/ff0d5708
18 (cosumemn,  pasnonenun | saveuenn BuGmoresa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIONEIUCT. bubnnorexa [JOK
O0o0O0mIeHNE M CUCTeMAaTU3aIHsl 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemecta u bubnnorexa [JOK
XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
n | B o oo Covn s im0k e o anprens
Osom https://m.edsoo.ru/ff0d448e
| e e ke ook I o onpsren
’ ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
23 CriocoObl TOMY4YeHHS KHCIOpOia B 1ab0opaTopuun bubnmoreka [JOK
U TIPOMBIIIIEHHOCTH. [IpuMeHeHne Kucaopoaa https://m.edsoo.ru/ff0d497a
24 TenoBoit  3hdEKT XUMHUYECKOHW  peakIluw, bubmuoreka [JOK JaTank TEeMITepaTyphl
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IIOHATHUEC O TCPMOXUMHUYCCKOM YpPaBHCHHH, K30~
N QHAOTCPMHUUYCCKUX PCAKIUAX

TormmmBo (HedTh, Yyroiab U MeTaH). 3arps3HCHHE

https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK

IUIATUHOBBIN

Iudposas maboparopuss 110

25 . 9KOJIOTHHU (JAaTYUK YIIEKUCIIOTO
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAICHHSI https://m.edsoo.ru/ff0d4c4a rasa H KHCIODOIa)
26 | omgasnne  copmpamic mieTopos, miyTomns bunorexa LIOK cocrann sy Chmront
- ’ https://m.edsoo.ru/ff0d4ae2 ’
€ro CBOMCTB»
27 Bogopon — »meMeHT W TpPOCTOE BEIIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
o8 @u3nyecKue U XUMHUYECKHE CBOMCTBA BOAOPO/IA. bubmmorexa [IOK
[TpuMeHeHre Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK Hatunk pH
29 | TonsTue 0 KHCIOTaX ¥ COMIX https://m.edso0.ru/f0d50d2
30 Crioco0BbI ITOJIyYEHHS BOIOPOJa B JIadopaTopuu Enbmiorexa IOK
Y1 AOPOA patop https:/m.edso0.ru/ff0d4ddo
31 gﬁif“‘:g‘ea’; cop6alz(15 OE;FI?HC 113\‘:)_) 0 t a HI/(I)S ZI?;Z bubnmorexa LIOK I;F::I;S(B)E Bo};mI aOHpeHeHeHHﬂ
yHe p /I0pOZa, H3YH https://m.edsoo.ru/ff0d4f42 X
€ro CBOMCTBY»
. " bubnuotexa [JOK
32 Mossipabiit 00b€M ra3oB. 3aK0H ABOTaIPO https://m.edso0.ru/ff0d542e
o | Do i, sommee e Busorea 10K
N y y et https://m.edsoo.ru/ff0d55a0
I 00bEMY
oo | oo ohrbon res o sy Busorea 10K
peaxil N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusndeckre U XUMUYECKAE CBOMCTBA BOIbI Enbmiorexa LIOK Ipubop ana omkIToB ¢ snex-
g https://m.edsoo.ru/ff0d587a | Tpu4eckum TOKOM
. bubmuorexa [JOK Haruuk pH
36 CoctaB ocHoBanwii. [ToHsiTrie 06 HHAMKATOpPAX https://m.edsoo.ru/ff0d59e2
37 Boma xak pactBoputens. HaceliieHHble H bubmuoreka [JOK [HudpoBoit MUKpOCKOTT
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HEHACBIIIEHHBIE PacTBOpPBL. MaccoBas a0
BEILIECTBA B PacTBOPE

[Ipaktuyeckas pabora Ne 5 mo Teme

https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK

Beckl 251ekTpOHHBIE,
Hartumx TeMIepaTypsl
TUIATHHOBBIM

Becsl anexTpoHHbIe

38 «[IpuroroBieHrue pacTBOPOB C OIPEAECIEHHON
P . © P P pei https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTponbnast padora Ne2 mo teme «Kucnopon. bubmmorexa [IOK
Bogopox. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHObL: COCTaB, Kiaccudukanmys, bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
Hatuuk pH, nozatop o0néma
JKUJKOCTH, OIOpeTKa, JaTYUK
a1 [Tonyuyenue u XUMHUUYECKHUE CBOMCTBA bubmmorexa [IOK TEMIIEpaTypbl  IUIATHHOBBIM,
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e = marumk naBiaeHUs, MArHUTHAs
MelIajIKa
OcHoBaHus: COCTaB, KJaccuukanus, bubnuotexa [JOK
42 )
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
Hatuux pH, nozatop o0béma
JKHIKOCTH, OIOpeTKa, IaT4uK
43 ITonydyeHue u XMMHUUYECKHE CBOMCTBA OCHOBAHUM bubmaorexa [JOK Telene aTyphbl pHJ‘IaTI/IIJiOBBII\/’I
i https://m.edsoo.ru/ff0d67ca patyp ’
JIATYUK JaBJIEHUS, MAarHUTHAS
MeIlagKa
Kucnorsr: COCTaB, KIaccupuKaIus, bubnmoreka [JOK Hatuuk PH
44 ]
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Hatunk pH, nozatop o0néma
KUJKOCTH, OIOpETKa, MaT4hK
. bubnunorexal [OK TEMIIEpaTypbl  IUIATHHOBBIM,
45 [TonydeHnne u XUMHUYECKUE CBOMCTBA KUCIOT ]
https://m.edsoo.ru/ff0dfee2 | marumx maBneHwus,, MarHUTHAs
MeIIaJIKa
46 Comu (cpemHue): HOMEHKJIATYpa, CHOCOOBI bubnmoreka [JOK Hatuuk pH
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IMOJIYYCHHUSA, XUMHUYCCKUC CBOMCTBaA

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

[Ipaktnueckas pabora Ne 6. Pemenue

bu6mmoreka [JOK

47 SKCIEPUMEHTAIBHBIX 33/1a4 MO TEME j(OCHOBHBIe https://m.eds00.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI
48 I'enetnueckas CBSI3b MEXKY KJIaccaMu bu6mmoreka [JOK
HEOPraHUYeCKUX COCIUHECHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3aU 3HAHUI Eubmorexa LIOK
B 1 https://m.edsoo.ru/00ad9cb?2
Koutponbuas pa6ora Ne3 mo teme "OcHoBHBIE bubnuoreka [JOK
50 “n .
KJIACChl HEOPTaHMUYESCKUX COCAMHEHHN https://m.edsoo.ru/00ad9ela
o | e romn o Yoo BuGorera LOK
: pyn A https://m.edso0.ru/00ad9ffa
DJIEMEHTOB
[lepuonnueckuit  3akoH u  llepuoguyeckas Bubmiorexa LIOK
52 cucTeMa XMMU4Yeckux onemeHtoB JI. . .
https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuosapl, rpynmbl, HOATPYIITBI bubmmorexa [IOK
PHOJBL TPY » TIOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX SEp. bubnuotexa [JOK
H3oToms! https://m.edsoo.ru/00ada342
o | CoToome, mcpowmn otononex e B LOK
proa o https://m.edsoo.ru/00ada6bc
Menpeneena
o | A oo S e B LOK
proa o https://m.edsoo.ru/00ada824
Menneneena
| e Buorra LOK
p ThA HayK p v A https://m.edsoo.ru/00ada96e
— y4u€HBIH, Me1aror U rpakKIaHuH
58 DJIEKTPOOTPULIATENIBHOCTh ATOMOB XHUMHUYECKUX bubnuoreka [JOK
2JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b bubnuoreka [IOK JlaTyuk TeMiiepaTypsl
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https://m.edsoo.ru/00adac34

HHaTHHOBBIﬁ, JaT4YUK TEM-

60 KoBasieHTHas1 mosisipHast XMMUYECKasi CBSI3b 1 bubmorexa [IOK HEPATYPHL TEPMOTIAPHE
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOJIsIpHAsS XUMUYECKask CBSI3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bubanoreka [IOK
62 Crenens oxucnenus 1 https://m.edsc])_E).ru/OOadanS
63 OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 EES;I:I;/?TTLGeI;jaS(I)_E)(.)rIS/O 0adb076 HaTZﬁE:;X:;S;TypH
bubmoreka [JOK atuuk pH
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 hitps://m.e dS(I)_E).ru 100adb076 A P
65 Koutponbuas pabora Ne4 mo teme «CtpoeHue 1 bubnnoreka [JOK
aToma. XMMHYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PezepBHbrit YPOK. O6o06menne ooy bubmmorexa [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
67 Pe3epBHbIi YPOK. O06o061eHne nooy bub6nuorexa [IOK
cUcTeMaTU3alus 3HaHUI https://m.edso0.ru/00ad9cb2
68 Pe3epBHbIit YPOK. O60061eHne ooy bubnnorexa [JOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KommuectBo yacoB

xR
Ne Tema ypoka E % % DNEKTPOHHBIE  IHU(PPOBBIC Hcnonb3oBanue
n/m e 2 g o0Opa3oBaTeNbHbIE PECYPCHI o0opyoBaHUS IIEHTpa
o g Z F B 2 «Touka Pocra»
= E ol ¥ ol ©
3 53¢ &8¢ §
aa) 2 a E a K
1 [lepuoanueckuii 3akoH. Ilepuoaunueckas cucrema 1 bubnmnoreka HOK
xumuueckux 3nemenTos JI. Y. Menneneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTHU B W3MEHECHUU CBOICTB 1 bubnuorexa HOK
XMMHAYECKHX 3JIEMEHTOB MIEPBBIX TPEX MEPHOI0B https://m.edsoo.ru/00adb6b6
3 Knaccudukanus m HOMEHKIATypa HEOPraHUYECKUX 1 bubnmnoreka HOK
BCIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eckor CBSI3M M TUIBI KPUCTATTUMYECKHUX 1 bubmanoreka HOK
peméTox https://m.edsoo.ru/00adbac6
KontponsHast padora Nel nmo teme «IloBropenue u
5) yrayOjeHue 3HaHUM OCHOBHBIX pasfenoB kKypca 8 1 1
KJlacca
JlaTumk 3JIEKTPO-
6 Knaccudukanms XUMHAYECKUX peakuuii o 1 bubmanoreka HOK  mnpoBomnoctu
Pa3IUYHBIM MTPH3HAKAM https://m.edsoo.ru/00adbcb0  datumk TEMITEPaTyPHbI
IUIATHHOBBII
[Ipubop nns wITIOCTpaIUU
7 [ToHsiTHE O CKOPOCTHM XUMHYECKOW PEaKIIHH. 1 bubnmnoreka HOK 3aBucumoctu CKOPOCTH
[ToHATHE O TOMOTE€HHBIX U T€TEPOTeHHBIX PEAKIIMAX https://m.edsoo.ru/00adbe9a = xumuyeckold peakuum  OT
YCIIOBUU
[TonsiTHE O XWMHYECKOM paBHOBecHU. DaKTOPHI aTIHUK TEeMIIEPATYPhI
8 BIUSIIONINE HA CKOPOCTh XEIMI/I‘ICCKOﬁ peaxumf 1/; 1 bubmorexa HOK iIIHaTHHOBLIﬁ PP
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHYECKOTO PaBHOBECHS
bubnuoteka HOK laTumk TeMnepaTypbl
9 OKHCANTENEHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH 1 httos://m.ed /00adcad .
pS://m.edso0.ru/Uvadcade | 1IaTHHOBBIU
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Jatamk TeMnepaTypbl
IUTATUHOBBIN

10 Teopus 3JIEKTPOJIATUYECKON JUCCOLUALIUH. BI/I6JI.I/IOTeKa HOK JlaTauk EKTPO-
CubHBIE U ClTa0bIe SIEKTPOJIHTHI https://m.edsoo.ru/00adcd68 HPOBOIHOCTH
JlaTuuk HampspKeHUs
. bubnuoreka HOK Haruuk JICKTPO
11 Honnble ypaBHEHHS peakinii https://m.edsoo.ru/00add44g  POBOAHOCTH, 7103aTop
00BEMa )KUIKOCTH, OIOpEeTKa
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B CBETE
5 - bubmmorexa IOK JlaT4rK TeMIepaTyps
12 MpeACTaBICHUI 00 ANEKTPOJIUTHYECKON httos: .
JCCOIAALIHH ttps://m.edsoo.ru/00add5d8 IJIaTHHOBBIHA
Xumuueckue CBOIiCTBa conei B CBETE Jlarik SeKTpo-
13 MpeACTaBICHUIN 00 ANEKTPOIUTUYECKON bubsmorexa LIOK HPOBOAHOCTH
https://m.edsoo.ru/00add8b2
JMCCOLMAITUU
. bubnuorexa HOK [atuux pH
14 Homsite o ruapomse corneit https://m.edsoo.ru/00add9d4
. bubmunorexa HOK
15 O06001€eHre U crucTeMaTU3alns 3HaHU! https://m.eds00.ru/00addd12
16 [Ipaktuyeckas  pabora  Ne I. «Pemenue bubnuoteka HOK
IKCIIEPUMEHTAILHBIX 33139 https://m.edsoo.ru/00addbfa
17 ff;ﬁ:g;) HEJ?;’;II/I‘{CCKI::I(SOTiCCO I]:;._QHSI ;[((I)/IMI/I‘ICZT(I\I:IIZ bubmmorexa LIOK
P AHCCOTHATIHA. https://m.edsoo.ru/00addecO
pEaKIiH B pacTBOPax»
OOmiast xapakTepUCTHKA TaJOreHOB. XUMHUYECKUE bubnuoteka LHOK AINapar  JUls - MpOBEACHNA
18 . . XUMUYECKHUX MIPOIIECCOB
CBOMCTBa Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
(AIIXP
19 XnopoBonopon. ComnsiHast KUCIOTa, XUMHUYECKHE bubnmnoreka HOK
CBOICTBA, MMOJTYYEHHE, MPUMEHCHUE https://m.edsoo.ru/00ade104
20 [Tpaktrueckas padora Ne 2 mo teme «llomydenue bubnuoteka HOK | JlaTumk XJ0pHa- HOHOB
COJISTHOW KUCIIOTBI, U3Y4CHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Beluncienus no ypaBHEHUSIM XUMHUYECKUX PEAKLUU, bubnuoteka HOK
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€CJIM OOVH 13 pCarcHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488

bubnuoreka LHOK

22 O6mas xapakrepucTuka 31eMeHToB VIA-rpynmsl
Has xapaxkrep Py https://m.eds00.ru/00ade64a
Anmapar s OpOBEACHUS
AnnoTtponHble Mogudukanuu cepbl. Haxoxxnenue p A POBEACHI
23 cepbl U €€ COSAMHCHHMI B TpPHpPOAC. XUMHUYCCKHE bubamorexa HOK:xuieckux peakiuu
. ' https://m.edsoo.ru/00ade64a (AIIXP)
CBOICTBa cephl
24 CepoBogopo, CTpOEHHE, ¢busnueckue u bubnmnoreka HOK Amnmapatr s mpoBeIeHHs
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802 xuMUUECKUX peakiuii
AIIXP), pudo IUTA
Oxcunsl cepsl. CepHasi Kucnora, (U3HUECKHUE U bubnmnoreka HOK ( ) PHOOP
25 N httos://m.ed /00adea28 IOJIYYCHHUS rasoB WA
XAMHUYCCKHE CBOMCTBA, IIPUMCHCHHUC pS://m.edso0.ru/Uvadea armapat Kurna
XUMHUYECKUE  peakluu, JeKalue B  OCHOBE
2% MPOMBIIIICHHOTO ~ CIOco0a  TONYyYeHHUs CepHOU bubnunoreka HOK
KHCJIOThI. XUMHUYECKOE 3arpsi3HCHUE OKPY)KaroIiei https://m.edsoo.ru/00adec8a
Cpelbl COEIMHEHUSIMU CEPhI
27 Beluncnenne MaccoBOM JOIM  BBIXOJA IIPOLYKTa bubnuotexa HOK
peakiuu https://m.edsoo.ru/00adec8a
OOmiass xapakTepucTUKa 3J1eMEeHTOB VA- TIBL.
28 A3(I)Ii aCHPOCT I:lHeHI/Ie B IIPUpOJIE (1)H3Hq212$e u bubmorexa 110K
> PACTPOCT) pHpoze, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
AMMHak, ero GU3NYECKUe U XUMUYECKHUE CBOMCTBA, bubmunorexa HOK
29 } JlaT4uK 35IeKTpo-
NOJIyYeHHE U IPUMEHEHHUE https://m.edso0.ru/00adf004
IIPOBOJAHOCTH
30 [Tpaktuyeckas pabora Ne 3 mo teme «llomydyenue bubnuoteka HOK P
aMMHaKa, U3y4eHUE €ro CBOWCTBY https://m.edso00.ru/00adf180
31 A3oTHast kuciora, €€ (u3nYecKue M XUMHUYECKHE bubmmoreka OK | JlaTunk HUTpAT- HOHOB
cBoOlicTBa https://m.eds00.ru/00adf306
. JlaTuMK HUTpaT- HOHOB
Hcnonb30BaHWe HUTPATOB M COJIEH aMMOHHS B
o JlaT4uk 351eKTpOo-
KayecTBE MUHEPANbHBIX YIOOpeHHH. XUMHUECKOe bubnuoteka HOK
32 MIPOBOTHOCTH

3arpsi3HEHUE OKpYXKAIoUlel cpenbl COeAMHEHUSIMU
azoTa

https://m.edsoo.ru/00adf518
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®dochop. Oxcua dochopa (V) u dochopnas

33 KHUCJIOTa, (U3MyYeckue M XUMHYECKHE CBOMCTBa bubmorexa LOK
’ ’ https://m.edso0.ru/00adf68a
MOJTyYCHHE
U mepa yoGpem SarpssHene mpoON Bufimaorexs LOK
p YROOP - 24P PHPOA https://m.edso0.ru/00adfc20
cpenbl pochaTamu
35 VYriepoa, pactipocTpaHeHHE B MpUpoIe, PU3HIESCKUE bubnuorexa HOK
1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
OKCE/II[I)I yriuepona, ux (pU3UYEeCKre U XUMHUYCCKHE Eubiorexa [TOK
36 CBOWCTBA. DKOJIOTUYECCKHE MPOOIIEMBbI, CBSI3aHHBIC C httos://m.ed /00adfeb
okcuoMm yriepoaa (1V) ps.//m.edsoo.ru/adiebe Amnmapar st HPOBeIleIEHﬂ
XUMHUYECKHUX PEAKITHIA
N bubnuorexa HOK
37 VYronbHas KUCIO0Ta U €€ CoNu https://m.eds00.ru/00ac006¢ (AITXP), mpubop ans
IT o6ora Ne 4 mo teme "llomydenwue HOTyHCHI 22308 M
38 IJ’?CI;TI/IIZ‘JJIZCF?’I riasa Ka‘_IeCTBeHHaH eaK E;I Ha bubmorexa HOK ammapar K
T " ' peaKtt https://m.eds00.ru/00ae027e
KapOOHaT-MOH
[lepBoHayanbHble  MOHATUS 00  OpPraHWYECKUX bubnmnoreka HOK
39 .
BEIIECTBAX KaK O COCIMHEHHSX YIIIepo/ia https://m.edsoo.ru/00ae054e
40 Kpemnunii u ero coenuHenus bubmorexa LIOK
p & https://m.eds00.ru/00ae080a
41 g(pcifl;ql\jg::anL?; 630aT aaq n](:ngeMeS.<<Ba>Il<)§gII7le;II:IIZ bubmorexa LIOK
p . https://m.eds00.ru/00ae0bf2
HEMETAJIIBI U MX COCTUHEHUS
Kontponbraast padora Ne3 mo Teme «Baxkneimme bubnuoteka HOK
42 .
HEMETAJIIBI U UX COETUHEHUS https://m.edso0.ru/00ae0e18
OO6mrast XapaKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB —
MeTaioB. MeTannudeckas CBsI3b U METaJUTHUecKas bubnmnoreka HOK
43 - . )
KpHucTayuindeckas pemérka. Pusnyeckue CBONCTBa https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XHUMHUYECKHE CBOMCTBaA METAJLJIOB. bubnuoreka LHOK
DIEKTPOXUMHUYCCKHUI PSIT HAPSHKEHUI METaIlJIOB https://m.edsoo.ru/00ael1156
45 O6mme crocoObl monydeHuss MeTamuioB. CIiaBbl. Bbubnuoreka LHOK
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Brrancnenus no YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ,
CCJIM OAWH 13 pCarcHTOB COACPKUT IIPUMCCU

https://m.edso0.ru/00ae1156

46 [TonsITHE O KOPPO3UH METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bubnuoreka OK
47 Ilenounpie MeTaib! https://m.edsoo.ru/Oani—IAbe
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KU BH6H_HOTeKa HOK
https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — KAIBIUA M MarHui bubmorexa HOK
https://m.edsoo.ru/00ae15e8
Jlatumk BIIEKTPO-
IIPOBOJHOCTH, MAaTHUTHAsS Me-
50 Baxkneiinme coeIMHEHUS KaJIbIIHs BH6H_HOTeKa HOK Lupeunca),1 l'ipI/I60p JUISt
https://m.edsoo.ru/00ae15e8
MOJTyYEHUsSI Ta30B WM arra-
pat Kunmna
51 O06o001eHre U cucTeMaTH3allns 3HAHUI
52 JKécTKOoCTh BOJIBI U CLTOCOOBI €€ YCTpaHeHUs BH6H_HOTeKa HOK
https://m.edso00.ru/00ae1886
[IpakTuueckast pabora Ne 6 mo teme '"KéEctkocTh bubnmnoreka HOK
53 BOJIbI U METOJIbI €€ ycTpaHeHUs " https://m.edso0.ru/00aelae8
. bubnuoreka OK
>4 AJIOMUHHT https://m.edsoo.ru/Oanﬁ:64
55 AmMoTepHbIe CBOWCTBA OKCHIA U THUIPOKCHUIA bubmorexa HOK
https://m.edsoo.ru/00aelc64
bubanoreka OK | JlaTumk naBiacHHS
56 Keneso https://m.edsoo.ru/Oanﬁ:l86 : g
57 Oxcunpl, Tuapokcuasl u conu xenesa (l1) u xxenesa bubnmnoreka HOK
(D) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CHCTEMATH3AIM 3HAHUH
[IpakTnueckas pabota No 7. PeH{eHI/Ie EuGanorexa ITOK
59 AKCIIEPUMEHTANBHBIX 3a7ad 1o Teme «BaxkHueime

METaJlJIbl U UX COCANHCHUS)

https://m.edso0.ru/00ae3de8
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Brrancnenus no YpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ,
cClin OAWH U3 PpCarcHTOB JaH B HU30BbITKE HIIN

bubnuoreka LHOK

60 COIEPKUT MPHMECH. BBIYKMCICHHS MacCOBOM 10JIH 1 https://m.edso0.ru/00ae1750
BBIXO0/1a MTPOJIYKTA PEaKLUU
61 O0o0011eHNEe U CUCTEMATH3alMs] 3HAHMI 1
62 Konrponsaast pabora Ne4 mo teme «Baxueimme 1
METAJIbl U UX COEIUHEHUS
63 BemectBa 1 maTepualibl B TOBCEIHEBHOW JKHU3HHU 1 bubnuoreka LHOK
YeIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE OKPYKAOIIEH CpeIbl 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHny 3K0JI0rMUECKUX NpodaemM 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600IIeHHEe W CHCTEMaTH3alUs 1 bubnuoreka LHOK
3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O000mIeHHEe W cHCTeMaTu3alus 1 bubnmnoreka HOK
3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. OO6oOIIeHHe M cHcTeMaTH3aLus 1 bubnuoteka HOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus. 8 kinacc: yueb. s obmeoodpazoBarensubix oopranusanuii / O.C. I'abpuensn, U.I.
Octpoymos, C.A.Cinankos - 3-¢ u3a., - M.: [Ipocsemenue, 2021. - 175c.

Xumus. 9 kiacc: yueb. 1 odmeoopazoBarenbHbix oopranuzanuii / O.C. I'abpuensa, N.T.
Octpoymos, C.A.Cinankos - 3-¢ u3a., - M.: [Ipocsemenue, 2021. - 223c.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Beenute

1. T'abpuensn O. C., Bockoboitnukosa H. I1., SlurykoBa A. B. HacronbHast kHura yauTens.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensan O. C., AmykoBa A. B. Terpaap ans 1a00paTOPHBIX ONBITOB U IPAKTUYECKUX
pabort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocobue k yueoHuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronnueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHogorndeckue kapTol K yaueoHuky O. C. ['abpuensna «Xumus. § Kiacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosiornyeckue kaptol K yueoHuky O. C. 'abpuensna «Xumus. 9 kinacey :
Meroandeckoe rmocoowue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoutposnbHbie u mpoBepounbie padboThl k yueoHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.
JIaHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Beenurenannsiehttp:// www.chemnet.ru ['azera «Xumusi» u caiiT 11 yuutens «5 ugy Ha
YPOK XUMUI»

http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas Komnekus «XuMusH
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI:
xumust. Komnekuust Poccuiickoro o6meo0pa3oBaTenbHOro nopTaina
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuaia KoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIA YIEOHUK JJI1 CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUEOHHK

http://www hemi.nsu.ru OTKpbITEINA KOMIEK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAsI OJTUMITHAA IO XUMHHU: TEIEKOMMYHHUKAIIMOHHBIH
00pa30BaTeNbHBIN MPOEKT
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