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MNOSACHUTEJIBHASA 3AIINCKA
[Iporpamma 1Mo XMMHM Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHMs COCTaBJI€HAa HA OCHOBE TPEOOBaHUN K pe3yibTaTam

OCBOCHHSI OCHOBHOM 00pa30BaTelIbHOM IpOorpaMMbl OCHOBHOT'O o0Iero oopaszoBanus, npeacraBieHHbIx B PI'OC OO0, a takxke
Ha OoCHOBe (penepanbHOi paboueld mporpaMMbl BOCITUTAHUS U C YYETOM KOHICIIIIMY MPENoAaBaHus Y4eOHOTO MpeaMeTa « X UMUS
B oOpasoBarenbHBIX opraHm3amnusax Poccuiickoit ®eneparuu. [Iporpamma mo xuMum pa3paboTaHa ¢ TEIBIO0  OKa3aHHS
METOJIMYECKON TIOMOIIM YYUTENI0 B CO3JaHUM pabouedd mporpamMmbl 1Mo ydeOHOMy mnpenmery. Ilporpamma Ona pgact
MIPEICTABIICHUE O LIEJSAX, OOIIe cTpaTeru o0y4eHHsl, BOCIIUTAHUS U Pa3BUTHs OOYYaIOIIMXCS CPEeICTBAMHU y4eOHOro Mpeamera,
YCTaHABIMBAET 0053aTeIbHOE MPEAMETHOE COIepKaHUE, MPEAYyCMAaTPUBAET PACTIpEEIeHHE ero Mo KilaccaM U CTPYKTypUpOBaHUE
o pasjejiaM W TeMaM NporpaMMbl MO XUMHUH, OINpEAeiseT KOJIMYECTBEHHbIC M KAYECTBEHHBIE XapaKTEPUCTUKHU COJEpKaHUS,
PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YYEHUSI XUMHUU C YYCTOM MEKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JOTUKHU
y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOCHHOCTEW OOYYalolIUXCs, OMNpENeisieT BO3MOXHOCTH TMpeaMeTa Uil peaau3aluu
TpeOOBaHU K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOW MpOrpaMMbl HA YPOBHE OCHOBHOI'O 00IIEro o0Opa3oBaHus, a
Takke TpeOOBaHUU K pe3ysibTaraM OOYy4YeHUS XUMHHM Ha YypOBHE IIeJie W3y4eHUs MpeaMeTa M OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEIBLHOM JEATEIbHOCTH 00yYarolIerocs o OCBOCHHUIO Y4eOHOT0 COAEPKaHMUS.

3HaHNE XUMUU CIIY)KUT OCHOBOU JjIsi (POPMUPOBAHUS MHUPOBO33PEHHS 00YUaIOIIErocs], €ro MPeICTaBICHU 0 MaTepUaATbHOM
€IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POpMUpYEMbIE XUMUEH MPECTABICHUS O B3aUMOMNPEBPAILICHUIX SHEPTHHU U 00 IBOJIOIUU
BEILECTB B MPUPOJIE, O MYTSIX PELICHUS TJI00aTbHBIX TPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA - CHIPhEBOM, IHEPTreTUYECKOIA,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenne xumMuu cocoOCTBYET pealiu3alliid BO3MOXXHOCTEU JJIsi caMOpPa3BUTHSL U ()OPMHUPOBAHUSL KYJIbTYpPbl JTUYHOCTH, €¢
o0mieil ¥ (GYyHKIUOHATBHOW TPAMOTHOCTH; BHOCHT BKJIaA B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
00y4JarIMnXcs, HABBIKOB HUX CAaMOCTOSTEIbHOM Y4eOHOW IEesTENbHOCTH, SKCIEPUMEHTAJIbHBIX W MCCIEI0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B MOBCEAHEBHOM >KM3HU, TaK U B MPOPECCHOHATBHOW NEATETbHOCTH; 3HAKOMHUT CO CIENU(DUKON HAydHOTO
MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI II€JIOCTHOIO B3TJIA/Ia HA €JUHCTBO MPUPOJBLI U YEIOBEKA, SIBIIIETCS OTBETCTBEHHBIM 3TAallOM B
(dhopMUPOBaHUU €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH OOYYarOUIUXCS; COCOOCTBYET (DOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTUYECKOE 00pa30BaHMe 00yUYaOIIUXCSl.

JlaHHbIe HampaBieHUs B OOY4YEHUU XMMHHU OOECIEUMBAIOTCS CHElU(UKON cojepxkaHus y4eOHOro MpeaMera, KOTOpPbIN



SBJIIETCS TIEAArOTMYeCK aJanTHPOBAHHBIM OTPaKCHHEM 0a30BOW HAyKW XMMHUHU Ha OMpPENeNICHHOM JTame e¢ pasBuTus. Kypc
XUMHUHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs OPHEHTHUPOBAH Ha OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI IEepPBOHAYATBHBIX
MOHSITUM XUMUH, OCHOB HEOPTAaHUYECKOU XUMUM U HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPraHUYECKON XUMHUH.

CtpykTypa cojaep)kaHHS IIporpaMMbl 10 XHMMHH Cc(QOpMHpOBaHa Ha OCHOBE CHCTEMHOI'O TOIXOJa K ©¢ H3YYCHHIO.
ConepkaHue CKJIaAbIBACTCS U3 CUCTEMbI MOHITHNA O XHMHUYECKOM DJIEMEHTE M BEIECTBE M CUCTEMBbI MOHSATUA O XUMHUYECKOU
peakiuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHBI IO MNPHHITUITY I1OCIEAOBATEIBLHOTO PAa3BUTHS 3HAHUKW HA OCHOBE
TEOPETUUECKUX TPEJACTABICHUM PA3HOTO YpPOBHA: ATOMHO-MOJIEKYJSPHOIO YYEHHUS KaK OCHOBBI BCEro €CTECTBO3HAHUS;
ITepnonnueckoro 3akona .M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHUH;, YYEHUS O CTPOCHUU aTOMa M XUMHUYECKOW CBS3H;
MpeACTaBICHUH 00 SJIEKTPOJUTUUYECKON JTUCCOIMAlMKM BEIIECTB B pacTBOpax. TeopeTHueckue 3HAHHUS pPacCMaTpUBAIOTCS Ha
OCHOBE SMITMPUYECKU TOJYYEHHBIX W OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCA IOCJIEIOBATEIIBHO OT OJAHOTO YPOBHS K JAPYromy,
BBITIONHAS (YHKIUUA OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U
MOJIy4eHHUsI U3ydaeMbIX BellecTB. OCBOSHHUE MPOrpaMMbl 110 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHHUSI 0 XUMHUYECKOM
COCTaBJISIIOIIECH HAyYHOM KAapTUHBI MHpa B JIOTMKE €€ CHUCTEMHON MPUPOJbI, IEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAHUIO U
MeTojaM TI03HaHMs B Hayke. M3ydeHre XUMHUM MIPOUCXOIUT C TIPUBJICUCHUEM 3HAHUM U3 paHEe M3yUYCHHBIX YUE€OHBIX MPEIMETOB:
«Oxpyxarouii Mup», «buonorus. 5-7 kinaccb» u «Pusuka. 7 Kiacey.

[Ipy wm3ydeHUH XUMHUHU TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUKH OCHOB XHMHUYECKOH HAyKH KakK OO0JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUUECKON JEATETbHOCTH YEOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajada yueOHOIo
MpeIMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBl XMMUYCCKUX 3HAHUW - BOXKHEUITUX (DAKTOB, MOHSATUN, 3aKOHOB M TEOPETHYECCKUX
MOJIOKEHHUM, JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOrO XapakTepa, s3blKa HayKd, B TMPUOOIICHMH K HAYYHBIM METOJIaM
MO3HAHUSI MPU M3YYEHUU BEIIECTB M XUMHUYECKUX PEAKIUM, B (POPMHPOBAHMU W Pa3BUTUM TO3HABATEIBHBIX YMEHUM M HUX
IMPUMCHEHUH B Yy4eOHO-TIO3HABATEIBbHOH M Y4eOHO-HCCIICIOBATEIbCKOM JEATCIbHOCTH, OCBOCHHMHM MPaBWI O€30IacHOI0
oOpaleHus ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XUMUU HAa YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUsS Ba)XHOE 3HAUYCHUE MPUOOpPENH TaKue IeNd, Kak
dbopMupoBaHHE HWHTEIJIEKTYaJbHO Pa3BUTOM JUYHOCTH, FOTOBOM K CamM0OOpa3OBaHHUIO, COTPYIHHYECTBY, CAMOCTOSATEIBHOMY
MPUHATUIO PEIICHUM, CIIOCOOHOM alanTHpOBATHCS K OBICTPO MEHSIOMIMMCS YCJIOBHSAM >KM3HM; HANpPaBICHHOCTh OOy4YEeHUS Ha
CHUCTEMATHYECKOE MPUOOIIEHNE O0YJArOITUXCS K CAaMOCTOSITSIIbHOM MMO3HABATEILHON JCATEIbHOCTH, HAYYHBIM METOJIaM



MO3HAHUA, (POPMUPYIOMIMM MOTHBAIUI0O WM Pa3BUTHE CIOCOOHOCTEH K XWUMHUU;, OOECIEYCHHE YCIOBUM, CIIOCOOCTBYIOIIHUX
NPUOOPETEHUIO OO0YYaIOIMMHUCA OIbITa Pa3HOOOpa3HOW [EATEIbHOCTH, TO3HAHUSI U CAMOIIO3HAHMS, KIFOUEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETEHIMM), UMEIOINX YHUBEPCAIbHOE 3HAUCHHE JJIsl PA3MYHBIX BHUJIOB JEATEIbHOCTH; (GOpMHUpOBaHUE OOIIEH
(GYHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE YMEHHUN OOBSICHSITH U OIICHUBATH SIBICHUSI OKPY>KAIOIIETO
MHUpa, UCTIONB3Ys 3HAHUS U ONBIT, MOJYYEHHbIC NMPU U3YYECHUU XUMHH, MPUMEHSITh UX MPU PEIICHUH MPOOJIEM B MOBCEIHEBHOM
KU3HU W TPYAOBOW JESITENbHOCTH; (OPMHPOBAHUE y OOYYAIONIUXCS TYMAaHUCTHYECKUX OTHOIICHUW, TMOHMMAHUS IIEHHOCTHU
XUMHYECKUX 3HAHUHN IS BBIPAOOTKH JKOJOTUYECKH I1E€TIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM ACSITEIBHOCTH B IEISIX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXAIOIIEH NPUPOAHON Cpebl; pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CHOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CAMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiIs U HAMIPABJICHHOCTH JAJIbHEHIIIEro 00yUeHHUs.

OO0muiee uyKciio 4acoB, peKOMEHOBAHHBIX JJIsI U3y4eHUsl XuMuu, - 136 dacos: B 8 kiacce - 68 yacoB (2 yaca B Hezelnw), B 9
KJacce - 68 JyacoB (2 yaca B HEJEIIO).

COAEPKAHUE YYEBHOI'O ITPEJMETA

8 KUIACC

IlepBoHayanbHble XumMHuuyeckue NOHATUA [Ipenmer xumuu. Ponp XMMuM B JKM3HM 4elloBeKa. Tena W BelIECTBa.
@u3nuecKrue CBOWCTBA BEIIECTB. ATperaTHOe COCTOAHHE BenlecTB. [IoHsATHE 0 METOJax MO3HAHUSA B XUMUU. XHUMHS B CHCTEME
Hayk. Uucteie BemiectBa M cMecu. CriocoObl pasziefieHus cMeceid. ATOMBI U MOJIEKYJbl. XHUMHUYECKHUE 3JeMEHThl. CUMBOJIBI
XUMHYECKUX 3J1eMeHTOB. [IpocThie 1 CIOXHBIE BelecTBa. ATOMHO-MOJIEKYJISIpHOE yueHue. Xumudeckas Gopmyna. BameHTHOCTD
aTOMOB XMMMYECKUX JJEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BewmlecTB. OTHocuTenbHas aTomMHas Macca. OTHOCUTEIbHas
MOJIEKYJISIpHas Macca. MaccoBas JoJisl XUMUYECKOTO 3JIEMEHTA B COeNMHEHNU. DU3NUECKHE U XUMUUYECKHUE ABICHUS. XUMUYECKas
peakuus U e¢ MpU3HAKU. 3aKOH COXpPaHEHHUs MacChl BEUIECTB. XUMHUYECKHEe ypaBHeHUA. Kimaccuukaims XUMUYECKUX peaKIluid
(coequHeHus1, pa3noKeHHs, 3aMelIeHus, 0OOMeHa). XMMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYI0H, C MpaBUIIaMHU
paboThI B 1abopaTopuu U MpueMaMu OOpalieHust ¢ JIabopaTopHBIM 000PYyI0BaHUEM; U3YUCHUE U OMHMCaHNE (PU3NIECKUX CBOWMCTB
00pa3IloB HEOPraHWYECKUX BEIIECTB; HaOoAeHue (Pu3nueckux (TIaBjIeHUE BOCKA, TasHHE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUS BOJbl) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHHE MEIHON MPOBOJIOKH, B3aUMOJCHCTBHE MENa C
KHUCIIOTOM) SIBJICHUM, HAOTIO/IEHUE U OMMCAaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pas3yioxkeHue caxapa,



B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, paszioxkenue ruapokcuna menu(ll) mpu HarpeBaHuu, B3anMOJIEUCTBUE
xene3a ¢ pactBopom conu Menu(Il)); m3zydenue cmocoOoB pazneneHus cmecedd (C MOMOIIBI0 MarHuTa, (QUIbTPOBAHUE,
BBITIAPUMBAHUE, TUCTUIUISAIMS, XpoMaTtorpadusi), NpoBEICHUE OUYUCTKU MOBAPEHHOUN COJIM; HAOIIOJICHUE U OMUCAHUE PE3YJIbTAaTOB
MPOBEEHUS ONbITa, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl; CO3aHUE MOJIENIEN MOJIEKYIT (IIapOCTEPIKHEBBIX).
Baskneune npeacTaBuTe M HEOPraHuyeckux BemecTs Bo3gyx — cmeck razos. Cocras Bo3ayxa. Kucmopon — aneMeHT
U MpocToe BemecTBo. HaxoxkieHue Kuciaopona B mpupoje, Gusndeckne U XUMHYECKHE CBOMCTBA (peakuuu ropenws). OKCUIbI.
[Ipumenenue kucinopoga. CrocoObl MONy4YEeHHUs KHCIOpoAa B JIA0OpaTOpUU M MPOMBINUIIEHHOCTH. KpyroBopoT kuciopoaa B
npuposie. O30H — amoTpornHas Moaudukanus Kuciopoaa. TemioBoil 3(D@PeKkT XUMUYECKOM peakiuu, TEPMOXHUMHUYECKHUE
YPAaBHEHMSI, AK30- U SHIOTEPMUYECKUE peaKkiuu. TOIUIMBO: Yroib WU METaH. 3arps3HEHUE BO3AyXa, YCHJIEHHE NapHUKOBOIO
s dekTa, paspyllieHHe 030HOBOro ciios. Bomopony — s3meMeHT M mpocToe BemlecTBo. HaxoxzaeHue Bogopoda B MPUPO/IE,
bu3nUecKkue W XUMUYECKHE CBOWCTBA, MPUMEHEHHWEe, crocoObl momydeHus. Kucmorel um comu. KommuectBo BemiectBa. Modb.
Mosnsiprast Mmacca. 3akoH ABorajpo. MousipHblii 00BEM ra30B. PacdeéTsl mo XMMHUYECKHM ypaBHEHUSM. DU3HUECKHE CBONCTBA
BoAbl. Boma kak pactBopurens. PactBophl. HachlllleHHBIE M HEHACHIIIEHHBIE PAcTBOpPbL. PacTBOpHMMOCTH BEHMIECTB B BOJE.
MaccoBass 1o BenlecTBa B pacTBOpE. XHMMHUYECKHE CBOMCTBAa BOIbl. OcHoBaHuUs. Poip pacTBOpOB B NPHUPOAE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsisHEHUE NPUPOAHBIX BoJ. OxpaHa M OYMCTKA NpUPOAHBIX BoJ. Kiaccudukarius
Heopranuveckux coeauHeHuit. Oxcunbl. Kimaccudukanus okcumoB: coyieobpasyromue (OCHOBHBIC, KUCIOTHBIC, aM(OTEpHbIE) H
HecosneoOpasyromue. Homenkinarypa okCcuaoB (MeXayHapoaHas U TpuBHaibHas). Ousnueckue 1 XUMUUECKHUE CBOMCTBA OKCHJIOB.
[Tonyuenne oxcuaoB. OcHoBanus. Kiaccudukanus OCHOBaHMI: MICIOYM W HEpAacTBOpUMBbIE oOcHOBaHuUs. HomeHnknartypa
OCHOBaHMI (MEXIyHApOAHAas M TpuBHalbHAs). DU3MUEeCKue W XUMHUYECKHE CBOICTBa ocHoBaHMil. [lomydeHue ocHOBaHUM.
Kucnorel. Knaccudukanus xucinor. HoMmeHknaTypa KUCHOT (MeXAyHapojaHas W TpuUBUaibHas). DU3MYECKUE U XUMHUYECKHUE
cBoicTBa kucioT. Psg aktuBHoctu metamioB H. H. bekeroa. [Tonyuenue kucnor. Conu. HomeHkiarypa coneid (MexayHapoaHas
U TpuBHalibHasl). Pu3znyeckre U XUMHUYEecKue cBoilcTBa coiei. [lomyuenue comneil. ['eHeTnueckas CBsI3b MEXIY Kiaccamu
HEOPraHUYECKUX COEAWHEHUN. XHUMHUYECKUU JKCHEPUMEHT: KAUYECTBEHHOE OIPENEIICHUE COMAEPKAHUA KHUCIOPOJa B BO3AYXE;
MOJIy4eHHEe, COOMpaHue, paclo3HaBaHUE U U3yUYE€HHUE CBOMCTB KHUCIOpO/a; HaOI0IeHHE B3aUMOJICUCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBUSI BO3HUKHOBEHUS M TPEKPAIICHUS TOpeHHs (MoXapa); 03HAKOMJIEHHE C 00pa3llaMu OKCHUJIOB U ONMHCAHHUE UX CBOICTB;
noJiy4eHue, cooupanue, paclo3HaBaHUe U U3ydeHUE CBOMCTB BOJIOpoa (TOpEeHHUE); B3aUMOICHCTBIE BOJIOPOA C OKCHIOM



meaun(Il) (Bo3MOXHO MCTIONB30BaHUE BHIICOMATEPHAIIOB); HAOIIOEHHE 00pAa3I[0B BEIIECTB KOJIUYECTBOM | MOJb; WCCIEAOBAHHE
O0COOEHHOCTEW PAcCTBOPEHHUS BEUIECTB C PA3IMYHOW PACTBOPUMOCTHIO; MPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOW MacCOBOM
JIOJIE PacTBOPCHHOI'O BEIIIECTBA; B3aUMOJACHCTBHE BOJbI C MeTaulaMU (HaTpUEM M KajiblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB); OMpPEJECICHUE pPAcTBOPOB KHUCIOT M MIEJOYed C TMOMOIIbI0 HMHAMKATOPOB; HCCJIEIOBAaHUE O0pa3IoB
HEOPraHUYECKUX BEILECTB PA3MUYHBIX KJIACCOB; HAOIIO/IEHNE U3MEHEHHUS OKPACKU MHJIUKATOPOB B PACTBOPAX KHUCIIOT U LIEJIOYEH;
u3yuyeHue B3auMojencTBus okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHCIOT C METAJJIAaMH, PEaKlUid HEeUTpaau3aluu;
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJJHOI'O METajula IPYTUM M3 pacTBOPA COJIM; PEUIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 no Teme «BaxHenme KI1acchl HEOPraHUYECKUX COCTUHEHUI.

Hepuoanyeckuii 3akoH U Ilepuoanyeckasi cucrema xumudeckux sjieMeHToB /. U. Menneneea. CTpoeHue aTomMoB.
Xumuyeckasi cBsi3b. OKHCIANTEIbHO-BOCCTAHOBHUTE/IbHbIEe peakuuu [lepBbie MOMBITKM KiIacCU(PUKAIMM XUMHYECKUX
aneMeHTOB. [IoHATHE O Ipynmax CXOAHBIX AJIEMEHTOB (ILEIOYHBIE U IIETOYHO3EMENBHBIE METAJUIbI, TAJIOT€Hbl, NHEPTHBIE I'a3bl).
DOneMeHThl, KOTOpble 00pa3yloT am@oTepHble OKCUAbl M ruapokcuabl. Ilepmonmueckmii 3akoH. Ilepmonuueckas cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. Koporkonepuognas u jiuHHONEepuonHas dopmbl [lepuogudeckoit cuctembl
xumuyeckux annemeHToB /. 1. Menneneesa. [lepronbl u rpynnel. @PU3N4ECKnil CMBICH TOPSAKOBOIO HOMEPA, HOMEPOB IEpUoAa 1
rpymnmsl 3iaemenTa. Ctpoenue atomoB. CoctaB aToMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK aTOMOB
nepBbIX 20 xumudeckux sneMeHToB [lepuogunueckoit cuctemsl J[. 1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA IO
ero nomoxeHuto B Ilepmogmueckon cucreme /. Y. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHs paguyca aTOMOB XMMHYECKHX
AJIIEMEHTOB, METAIMYECKUX W HEMETAJUIMYECKUMX CBOMCTB MO TIpylmaM M InepuojgaM. 3HadeHue llepmonuueckoro 3akoHa M
[leproanueckoi CUCTEMBl XUMUYECKUX AJIEMEHTOB I Pa3BUTHUS HAyKH W NpakTuku. (.M. MeneneeB — y4CHBIN U IpaKIaHMH.
Xumuueckas cBs3b. KoBaneHTHas (MONSpHASE U HEMOJSAPHAs) CBSA3b. DJIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3J€MEHTOB. MoHHas
cBsa3b. CreneHb OKHUCIEHUSA. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomecchl OKHCIEHUSI M BOCCTAHOBJICHHS.
OkHcIUTENM W BOCCTAHOBUTENH. XHUMUYECKHA SKCHEPUMEHT: H3Y4YEHUE O0Opa3l0B BELIECTB METAJIOB W HEMETAJUIOB;
B3aMMOJECHUCTBUE THUAPOKCUIA LHMHKA C PACTBOPAMH KHUCJIOT M UIEJIOYEH; NMPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIMTENIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI (TOpEHUE, PEaKLIUU PA3NI0KEHUSI, COSAMHEHUS).

MexnpeaMeTHble CBsA3M Peanmsanys MEXNpEeIMETHBIX CBSI3€U NMPU M3YYEHHHM XMMHM B 8 KJIACCE OCYIIECTBISAETCS 4Yepe3
MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK W MOHSATUH, SBJISIONIMXCS CUCTEMHBIMU JIJISl OTAEIbHBIX



IPEIMETOB €CTECTBEHHO-HAy4YHOro nukia. OOIue ecTeCTBeHHO-Hay4YHbIe MOHATHS: HAY4YHbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3, CUHTE3, Kilaccu(uKalys, NepUOAUYHOCTb, HaOIIOAECHNE, SKCIIEPUMEHT, MOJECINPOBAHNE, U3MEPEHUE, MOJIENb, SBIICHUE.
®dusuka: Marepusi, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIWJ, W30TONbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN
3apsij, BELIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSHHE BEIIeCTBa, ra3, (GU3NYECKUE BEIWYUHBI, €IUHULBI U3MEPEHUs, KOCMOC,
ria”ersl, 3Be3nbl, Connie. buonorus: ¢gorocunTes, apixanue, ouochepa. ['eorpadus: armocdepa, ruapocdepa, MUHEpabl,
TOpPHBIE [TOPOJBI, ITOJIE3HBIE HCKOMAEMBIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBo u xumMuyeckasi peakuus Ilepmoamueckmii 3akoH. Ilepmogmueckas cucrema xumuueckux snemeHToB [[.H.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHNH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KA,
KaJIbLIMA U UX COEJAMHEHU B COOTBETCTBUM C IOJIO)KEHHEM 3JIEeMEHTOB B lleproguueckoil cuctemMe U CTPOEHHUEM HX aTOMOB.
CrpoeHue BemiecTBa: BUIbl XMMHUYECKOW CBA3U. THIBI KPUCTAUIMYECKUX PEUICTOK, 3aBUCHMOCTh CBOWCTB BELIECTBA OT THIA
KPUCTAJUIMYECKON pemEeTKH W BHJAa XUMHUYecKod cBs3u. Kilaccupukanms M HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB
(MexxayHapogHass M TpUBHAJIbHAs). XUMHUYECKHME CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KjlaccaM HEOPraHUYEeCKHX
COEIMHEHMH, TeHETUYECKasl CBA3b HEOPraHWYeCcKuX BellecTB. Kinaccudukanus XUMUYECKUX pEakLUi M0 pa3InYHbIM IpHU3HAKaM
(Mo 4YMcay WM COCTaBy Y4YacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, MO H3MEHEHUIO CTENEeHEeW OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB, M0 00paTUMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U dHIOTEPMHUYECKUE PEAKIHH, TEPMOXUMHUECKUE
ypaBHeHus. IloHatne o ckopoctn xumuueckod peakuuu. IToHstne 00 0OpaTUMBIX M HEOOPATUMBIX XMMUYECKUX PpEaKLUAX.
[IoHsiITHE O TOMOTE€HHBIX M IeTepOreHHbIX peakuusax. [loHsTue 0 XuMHYeCKOM paBHOBecUU. PaKTOPbI, BIUAIONIME HA CKOPOCTh
XUMHYECKON pEaKUUU U IOJOKEHWE XUMHUYECKOro paBHOBecHs. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUU, JIEKTPOHHBIN
OaJlaHC OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON peakiuu. COCTaBiIe€HUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUNA C
UCIIOJIb30BaHUEM METO/1a AJIEKTPOHHOro OanaHca. Teopus AeKTpONUTHYECKONW AUCCOLUAIIMH. DJICKTPOIUTHI U HE- 3JIEKTPOJIUTHI.
KartnoHnel, aHMOHBI. MexaHU3M [IHCCOLMALMK BEIIECTB C PAa3jIMYHBIMUA BUJAMHM XMMHYECKOW CBsA3U. CTENEeHb IHCCOLMALNH.
CunpHbple M ciladble 3JEKTPOJUTHI. Peakunu HOHHOro oOMEHa. YCIOBHUS NMPOTEKAHUS PEAKUMHA HMOHHOTO OOMEHa, IOJIHBIE U
COKpAIlICHHbIE HWOHHBIE ypaBHEHHs peakuuid. CBONCTBa KHUCIOT, OCHOBAaHMW M CcoJied B CBETE TMpeACTaBIeHUN 00
ANEKTPOAUTHYECKOUN nucconuanuu. KauecTtBeHHble peakuuu Ha HOHBI. [loHsATHE O TuAponu3e coneil. XUMUYeCKUN IKCIIEPUMEHT:
O3HAKOMJICHHE C MOJENISIMU KPUCTAINTHYECKUX PEIICTOK HEOPTaHWYECKUX BEIECTB — METAJNIOB M HEMETaJuIoB (TpaduTta u



ayMasa), CIOKHBIX BELIECTB (XJIOpHJAa HATPHs); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKLIUU OT BO3AECHCTBUSA
pasnuYHBIX (HAaKTOPOB; MCCIIEAOBAHHE DJIEKTPOMPOBOIHOCTH PACTBOPOB BEIUIECTB, IMPOIIECCAa IHUCCOIMUAIMN KHUCIOT, HIeo4Ye u
cojieil (BO3MOXXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB); IPOBEIECHHUE ONBITOB, WUTFOCTPUPYIOUIUX MPU3HAKUA MPOTEKAHUS PEaKUIui
HOHHOTO oOMeHa (oOpa3oBaHuE OcCajKa, BbIIEICHHE ra3a, OOpa3oBaHHWE BOJbBI); OIBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIMTENIbHO-BOCCTAHOBUTENIbHBIX peaklUil (TOpeHue, peakluuy pPa3iokKEeHUsl, COCIUHEHUs); pACIO3HABAaHUE HEOPTraHUYECKHX
BELIECTB C IOMOLIBIO KaUECTBEHHBIX PEAKLNI HA MOHBI; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4.

Hemeranabl n nx coenmuenusi O0mias xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE CTEIIEHU
okucienus. CtpoeHne M (PU3NYECKHE CBOICTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMUMHYECKME CBOWCTBA Ha MpUMEPE XJIOpa
(B3auMOJICHICTBHME C METaJJIaMU, HEMeTa/ulaMu, Iienodamu). Xiopooaopon. ConsiHas KHCIOTa, XUMHYECKHE CBOICTBA,
NoJiyueHue, mpuMeHenue. JleficTBue Xjopa U XJIOPOBOJOPOJA HA OpraHM3M 4YeloBeKa. BaxkHelIne XJopubl U UX HAXOXKIACHUE
B pupoze. O0mas xapakrepuctuka 31eMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHHS.
Crtpoenne u Gpu3MUeCKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEpPbl. AJUIOTPOINHBIE MOIU(PHUKALIUUA KUCIOPOJIa U CEpPHI.
XuMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOI, CTPOEHHUE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA. OKCHUIBI Cephbl KaK MPEACTaBUTEIN
KHUCJIOTHBIX OKcHJ0oB. CepHas KucioTa, (U3NYECKHE U XMMHUYECKHE CBOMcTBa (0OIIMe Kak MpEACTaBUTENS Kjacca KHCIOT U
cneruduyeckue). XUMUYECKHE PEaKLUH, JeKallueé B OCHOBE MPOMBIIUIEHHOIO CIoco0a TMOJYYeHUS] CEPHOM KHUCIOTHI.
[Ipumenenue. Conu cepHON KUCTOTHI, KAYECTBEHHAsI peakius Ha cynb(har-uoH. Haxoxmenue cepbl U €¢ COeIMHEHHU B TIPUPOJIE.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl COCIMHEHUSAMH Cephbl (KHCIOTHBIE O, 3arpsA3HEHUE BO3JyXa M BOJOCMOB),
cnocoObl ero mpenoTBpanienus. O0mas xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTENeHU OKUCJIEeHMs. A30T, pacIpOoCTpaHEHHE B MpHUpoJe, (pu3nueckue U XuMuueckue cBoiictBa. KpyroBopor azora B mpupo/e.
AMMHaK, ero (pU3n4YecKue U XUMMUYECKHUE CBOMCTBA, MojlydyeHue U npuMmeHeHue. Coin aMMOHUs, UX (QU3UYECKUE U XUMHUYECKUE
CBOIiCTBa, npuMeHeHne. KauecTBeHHas peakiysi Ha HOHBI aMMOHUS. A30THAasI KUCIIOTA, €€ MOTydeHHe, PU3NIECKHe U XUMUIECKUE
cBOICTBA (00LIME KaK MPENCTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHre HUTPATOB U COJIEH aMMOHMSI B KaueCTBE
MUHEpAJIbHBIX yH0O0peHuil. XUMHUYECKOEe 3arpsi3HEHHE OKpYy)Karouled Ccpenbl COEAMHEHUSIMU a30Ta (KUCJIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa, MOYBBI U BOjoeMOB). Docdop, amrorponHbie Moauduxanuu dochopa, GU3NUECKHEe U XUMHUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas kuciora, GuU3MUECKUE U XUMUUYECKUE CBOMCTBa, mMonydeHue. Mcmonb3oBaHue
dbocdaToB B KauecTBe MUHEPAIBbHBIX ymoOpeHuil. O0mas xapaktepuctuka sneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS



aTOMOB, XapaKTEPHBIE CTETICHU OKUCIIEHUS. YTIEpOJ, aJUIOTPOITHbIE MOIU(HUKAIINHN, PACIIPOCTPAHEHNE B TIpUpoIe, (HU3UIECKUE U
XuMHueckue cBorctBa. Axacopouus. Kpyrosopor yriepona B mpupoge. Okcuabl yriiepona, ux (QU3WYECKHEe U XUMHUYECKHE
CBOMCTBa, JCHCTBHUE Ha >KUBbIC OPraHU3MBbI, MOJYYCHHE U MPUMEHEHHUE. DKOJIOTHYECKUE MPOOJIEMbl, CBS3aHHBIE C OKCHIOM
yraepona(IV); rumoresa rmo0ansHOTO MOTEIUICHHS KIIMMaTa; MApHUKOBBINA 2P eKT. YToNbHas KUCIIOTa U ¢ CONH, NX (PU3nYecKue
U XMMUYECKHEe CBOMCTBa, MOJydeHUE U MpuMeHeHne. KauecTBeHHas peakiius Ha kapOoHaT-uoHbl. Mcnonp3oBanrue kapOOHATOB B
OBITYy, MEIUIIMHE, TPOMBIIUICHHOCTH M CEeIbCKOM Xx03siicTBe. [lepBoHavanbHbIe TMOHATHS 00 OPraHWYECKUX BEIIECTBaX Kak
O COCIMHEHMSIX yriepona (MeTaH, 3TaH, dTWIEH, alleTUJICH, STaHOJ, TJIMIEPUH, YKCYCHas KucioTa). X cocTtaB M XMMHYECKOE
ctpoenue. [loHaTHe O OMONOTMYECKM Ba)KHBIX BEIIECTBAX: JKUpaX, O€JikaxX, YrieBoJax — M HUX POJIM B KU3HU YEIOBEKA.
MartepuaibHOE €IUHCTBO OPTaHMYECKUX M HEOPraHWYEeCKUX coeanHeHuil. Kpemuwii, ero gusndyeckue m XMMHUYECKHUE CBOWCTBA,
noyiydyeHue u npumeHenue. CoenuHeHuss KpeMHus: B npupoje. Oommue npeactaBieHus o0 okcuae kpeMuus(IV) u kpemHueBoin
kuciore. CUIUKaThl, UX HCIOJb30BaHUE B OBITY, MEIUIMHE, NPOMBIIUICHHOCTH. BaxHelline CTpPOUTENbHbIE MaTepHUabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobiembl 0€30MacHOro0 MCHONB30BAaHUSI CTPOUTENBHBIX MaTEepHAIOB B
MOBCEIHEBHOM KMU3HU. XUMUYECKUN SKCIIEPUMEHT: U3yUYE€HHE 0Opa3ll0B HEOPTaHMUECKUX BEIHIECTB, CBOMCTB COJISTHOM KHUCIIOTHI;
MPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-MOHBI M HAOIIOEHHWE MPU3HAKOB WX TMPOTEKAHMS; OMbBITHI, OTpaKarolIue
bu3uYecKre 1 XUMUYECKHE CBOMCTBA raJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO HUCIOB30BAaHNE BUACOMATEPHAIIOB); O3HAKOMJICHUE
c oOpa3iamMu XJIOPUAOB (TAJOTCHHUIOB); O3HAKOMIICHHE C OOpas3lamMu Cepbl M €¢ COCTUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB); HAOJIOJEHUE Tpolecca OOyriauBaHUA caxapa IMOjA JEHCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI;
U3YYeHHE XMMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHUCJIOTHI, MPOBEICHHWE KA4eCTBEHHOM peakiuu Ha Ccylb(ar-uoH u
HAOJIIO/ICHUE TIpU3HAKa €¢ NPOTEKaHMs; O3HAKOMJIEHHWE ¢ (U3MYECKHMMH CBONCTBaMH a30Ta, ¢ochopa W HUX COSAMHEHHUI
(BO3MOXKHO UCIIOJIb30BAaHUE BUJIEOMATEPUANIOB), 00pa3laMu a30THBIX U (POCPOpPHBIX yHOOpEeHUM; MOIyuyeHHE, COOUpaHUe,
pacmo3HaBaHWE U M3yYEHHE CBOMCTB aMMHAaKa; MPOBEICHNE KaUYeCTBEHHBIX PEaKIuii Ha MOH aMMOHUS U (pochaT-moH u n3ydeHue
MPU3HAKOB WX MPOTEKaHUs, B3aUMOJEHCTBHE KOHLEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIB30BAHUE
BUJICOMATEPUAIIOB); U3yYEHUE MOJIENEH KPUCTAIUIMYECKUX PEIIECTOK anmasa, rpaduta, QymiepeHa; 03HAKOMIIEHHE C MPOIECCOM
ajcopOIMKy PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJAEM H YCTPOMCTBOM TMPOTHUBOrasa; IMOJy4YeHHE, coOupaHue,
pacrio3HaBaHWE U W3yUYE€HHE CBOMCTB YIJICKUCIIOIrO Ta3a; MPOBEJACHUE KAYECTBEHHBIX PEaKIUM Ha KapOOHAT- U CWIMKAT-UOHBI U



W3y4YCHUE TNPU3HAKOB HX NPOTEKAHUSA; O3HAKOMJIEHHE C TMPOAYKIMEW CUJIHUKATHOW MPOMBINIJICHHOCTH; PEIICHUE
DKCHEPUMEHTAJIBHBIX 33]1a4 10 TeMe «BakHellne HeEMeTaIbl U UX COSUHEHUS».

Metasibl 1 ux coeguHeHuss OOIIast XapaKTEPUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX MOJ0KEHUS B
[lepuoanueckoii cucreMe xuMuueckux 3neMeHToB /. 1. MenneneeBa u crpoeHus aroMoB. CTpoeHHe METaJIOB. MeTainueckas
CBSI3b M METAUIMYECKas KPUCTAUIMYECKAS PEHIETKA. OJIEKTPOXUMHUUYECKHM psifi HANpsHKEHUW MeTauioB. (DU3MYECKUue Hu
XUMHYECKHE CBOWCTBa MeTaiuioB. OO0mue crnocoObl moydeHusi MeTamuioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CraBbl (CTajib, YYT'yH, AIOPATIOMUHUI, OpOH3a) M WX MPUMEHEHHE B OBITY M IMPOMBIIICHHOCTH.
[Ilenounsie MeTauibl: MoJIOXKEeHUE B [lepuoanueckon cucreMe xuMudeckux 3ieMeHToB [[. M. MenneneeBa; CTpoOeHUE UX ATOMOB;
HaxoX7eHue B npupoje. Ousndyeckue u XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCUAbl U TUIPOKCHUIIBI HATPUS U
kanus. [IpyuMeHeHue WIeNOYHBIX METAUIOB U UX coeAuHeHui. lllenoyHo3eMenbHble METAUIBl MAarHUd W KaJbLM: MOJOXKECHHUE
B Ilepuoamueckor cucrteme xumuueckux sieMmeHToB JI. WM. MeHueneeBa; CTpO€HME HMX aTOMOB; HaXOXJICHUE B MPHUPOJIE.
dusznueckue WU XUMHYECKHE CBONMCTBA MarHus M Kajblids. BakHeiine coeluHEHUs Kanblus (OKCUA, THAPOKCH], COJIH).
JKécTkocTh BOBI M CITOCOOBI €¢ ycTpaHeHUs. AMIOMUHMI: monokeHue B [lepuoandeckoil cucteme XxuMudeckux aeMenToB J[. H.
MenzeneeBa; CTpoeHHE aToOMa; HaXOXJEeHHE B mpupoje. Duznyeckue M XUMHUUYECKHE CBONCTBA amtoMuHUA. AMQpOTEepHbIE
CBOWCTBA OKcHAa M rujapokcuaa amomubus. JKeme3o: nonoxenue B llepuoamueckoil cUCTEME XUMHYECKUX JJIEMEHTOB
J. 1. MenaeneeBa; CcTpoeHHE aToma; HaxoxkiaeHue B mpupoae. Dusznueckue W XUMHYECKHE CBOMCTBa kene3a. OKCHIBI,
ruapokcubl u conu xeneza(ll) u sxeneza(Ill), ux cocras, cBoiicTBa U MoyyeHHEe. XUMUYECKUNA SKCIIEPUMEHT: O3HAKOMIJICHHUE C
o0pa3liaMi METaJJIOB M CIUIABOB, WX (PU3WYECKUMM CBOWCTBAMH; W3y4YEHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCIOJIb30BAaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUSA OKCHJA KajlbIlUsi M HaTpusi C BOJIOH (BO3MOXKHO
UCIIO0JIb30BaHUE BHUJICOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KCCTKOW BOJIbI; MPOIECCa TOPEHHUS Kelle3a B KUCIOopojie (BO3ZMOXKHO
MCIIO0JIb30BaHUE BUIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAaKUUW HAa WMOHBI (MarHus, KaJbLUs, allOMUHUSA,
uuHka, xeneza(ll) u xxeneza(lll), meau(Il)); naGnroaeHre U OMUCAHKUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMM HATPHUsI, Kaaus
U KanbIus (BO3MOXKHO HCIIONH30BAHUE BUCOMATEPHUAIIOB); HCCIEAO0BAaHUE aM(pOTEPHBIX CBOMCTB THIPOKCHAA ATIOMUHHS W
TUAPOKCHUIA [IUHKA; PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHellne MeTaJuTbl U UX COCTUHEHUS.

XuMus M OKpyxkamoumas cpeaa Hosble marepuansl U TEXHOJNOTMM. BemectBa M marepuansl B IOBCEIHEBHOM JKHU3HU
yeloBeKka. XUMHUS M 3/I0pOBbe. bezomacHoe MCIob30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. [lepBas momomp mnpu



XUMHYECKUX OKOrax M OTpaBieHUsAX. OCHOBBI HKOJIOIMYECKON I'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpelbl
(mpenenpHas gonyctumas koHueHTpauus semectB — I[IJIK). Ponp xumun B pemieHun skonormueckux mnpobsem. [Ipuponnsie
WCTOYHUKH YIJIEBOAOPOAOB (Yroiib, MPUPOAHBINA ra3, He(Th), MPOAYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.
XUMUYECKHUI 3KCIIEPUMEHT: U3yueHUe 00pa3Ii0B MaTEepUajIoB (CTEKIO, CINIABbI METAJIOB, MOJIMMEPHBIE MaTEPHUAIIBI).

MexnpeanmeTHble cBsi3u Peanuzanys MEXNpPEAMETHBIX CBS3€M MPU M3YYEHHM XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3
UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHHM, TaK M TOHSATHH, SBIAIOIIUXCS CHUCTEMHBIMH JJISi OTIENIbHBIX
IPEIMETOB €CTECTBEHHO-HAyYyHOro LuKia. Peanu3anus MEXNpPEAMETHBIX CBA3€M IIpUM HM3Yy4eHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 MCIOJIb30BAHME KAK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATHUM, TaK U MOHATHM, SBISIIOUIMXCS CUCTEMHBIMU
JUISL OT/ETbHBIX MPEAMETOB €CTECTBEHHO-Hay4HOro nukia. OOlue ecTeCTBEHHO-HAayuYHbIE MOHATHS: Hay4dHbIH (pakT, THIIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CHUHTE3, KiaccuduKauus, MEepUOJUYHOCTb, HAOJIOJIEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEpPEHUE,
MOJIeNb, SIBJIEHHE, MApHUKOBBIN 3(pekT, TexHonorus, Mmatepuaibl. Ousmuka: matepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
HYKJIWJ, W30TOIbl, PaJAHMOAKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKUU 3apsij, NPOBOAHUKH, MOJYNPOBOJAHUKHU, UIIEKTPUKHU,
(OTODJIEMEHT, BEILIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHHE BEILECTBAa, a3, pacTBOpP, PacTBOPUMOCTb, KPUCTAIIIMYECKAS
pelIeTKa, CIUIaBbl, (PU3MUECKHUE BEIUYMHBI, €IMHUIBI HW3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE31bl, CousHLe.
buonorusi: ¢orocunTe3, npixanue, Ouocdepa, >KOCUCTEMA, MUHEpAIbHbIE YAOOPEHHS, MHUKPOIIEMEHTbI, MaKpO3JIEMEHTHI,
nuTarenabHble BemecTBa. ['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJIbI, MOJIE3HbIE MCKOMAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.

INNIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3ydenue xumun B §8-9 Kilacce HaIpaBJIEHO Ha JOCTHXKEHHE 00YJarOIIMMHUCS IMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX
pE3yJIbTAaTOB OCBOCHHS Y4EOHOrO NpEAMETA.

JIMYHOCTHBIE PE3YJIBTATHBI
JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUsl IOCTUTAIOTCS B X0Ji¢ OOYYCHHS] XUMHUH B

CIMHCTBC y‘IC6H0ﬁ U BOCHUTATEIbHOMU ACATCIIbHOCTHU OpFaHH3aHI/II/I B COOTBCTCTBHU C TpPaAUIIUMOHHBIMHA pOCCHﬁCKHMH
COOMOKYJIbTYPHBIMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, INPUHATBIMU B O6Hl€CTBe ImpaBujiaMMn WU HOPpMaMH ITOBCACHUSA U
CHOCO6CTBYIOT ImponeccaM CaMOIIO3HaHUA, CAMOPA3BUTHA U CONUAIN3 Al 06yanOHII/IXC${.



JIM9HOCTHBIC PE3yNbTATHI OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IlaTpuoTHYECKOr0 BOCIMTAHMUA [[EHHOCTHOIO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
HACJICINIO, TIOHMMAaHUs 3HAYCHUS XUMHUYECKON HAYKH B KM3HU COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOMN
uH(popMaIeil 0 MepeoBbIX JOCTIKEHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XMMHU, 3aMHTEPECOBAHHOCTU B HAYUYHBIX
3HAaHMUSX 00 YCTpOWCTBE MHpa U OOIIECTBA;

I'pazknaHcKOro BOCHMTAHUA TPEJCTABICHUS O COLUMAIBHBIX HOPMax M TNpaBWIaX MEKIWYHOCTHBIX OTHOUICHHUM B
KOJUJIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENbCKOM, TBOPUECKONW U IPYTUX
BHUJIaX JIEATEJIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOW MESITEIbHOCTH TMPHU BBINMOIHEHUH Y4EOHBIX, MO3HABATEIbHBIX
3a/lay, BBINOJIHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIMOHHUMAHUIO U
B3aMMOITOMOIIIU B MPOIECCE ATOU YyueOHOU JAesATeTbHOCTU; TOTOBHOCTH OLIEHUBATH CBOC MOBEJICHUE U TTOCTYNKHU CBOMX TOBapHIIEH
C NO3UIIMM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

IleHHOCTH HAYYHOI0 TIO3HAHMSI MHUPOBO33PEHUECKHUX TMPEACTABICHUM O BEIIECTBE W XUMHUYECKON pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABISIONIUX OCHOBY JUIsi TOHUMAHHSI CYIIHOCTH HAy4YHOU
KapTUHBI MHpA; NPEJCTAaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPA3BUTHS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOTHOMN
Cpenoi, 0 poJIi XMMHUM B MO3HAHUM ATUX 3aKOHOMEPHOCTEH; MO3HABATEIbHBIX MOTHMBOB, HANPABJICHHBIX HA TMOJYYEHHUE HOBBIX
3HAHUM 110 XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUST HAOJIFOTaeMbIX MPOIIECCOB M SBJICHUI; MTO3HABATEILHON, HHPOPMAITMOHHON U
YUTATEIBCKOW KYJbTYPhl, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbLHOM pabOThl ¢ y4€OHBIMU TEKCTaMH, CIIPABOYHOM JUTEPATypOM,
JOCTYITHBIMU ~ TEXHWYECKHUMH CPEJACTBaMH WH()OPMAIMOHHBIX TEXHOJOTHMH; WHTEpeca K OOYYCHHIO ¥  IO3HAHHUIO,
JT0003HATENHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa3OBaHMIO, MPOEKTHOM M HCCIENOBATEIbCKON JESTENIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS 00yUEHUS B JajdbHEUIIEM;

@®opMHUPOBAHUA KYJbTYPbl 310POBbSl OCO3HAHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/J0pPOBBIO,
YCTAHOBKHM Ha 370pOBBIM 00pa3 >KW3HU, OCO3HAHUS MOCJICACTBUN W HENPUSITUS BPEIHBIX MPUBBIYEK (YMOTPEOJCHUS aTKOTOJIs,
HAapKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH COOJIIOJIEHUS MpaBUi OE30MAaCHOCTU MPU OOpAIIEHUU C XUMUYECKUMHU BEIIECTBAMH B
OBITY U peaIbHON KU3HU;

TpyaoBoro BocnuTaHus MHTEPECA K MPAKTUYECKOMY U3YyUECHHIO MPodecCcuil U TpyJa pa3InuyHOro poja, yBakeHue K Tpyay u
pe3yabpTataM TPYAOBOW JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHWM MO XUMHUH, OCO3HAHHOIO



BBIOOpa WHAMBUIYATLHON TPACKTOPHH MPOAOTIKEHUS 00pa30BaHUS ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCHENIHOW MPodeCCHOHABHON AEATEeILHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHHIA;
TOTOBHOCTH aIaITUPOBATHLCS B MPOPECCUOHATBHOMN CPEIIE;

IKO0JOTHYECKOr0 BOCIUTAHMS DKOJIOTHYSCKH II€JIeCO00pa3HOro OTHOIIECHUS K MPHUPOAC KaK MCTOYHHKY KU3HHM Ha 3emile,
OCHOBE €¢ CYIIECTBOBAaHHUS, MOHMMAaHUS IIEHHOCTH 3JI0POBOI0 M 0O€30macHOro oOpas3a >KW3HU, OTBETCTBCHHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3HUYCCKOMY U TICUXHYCCKOMY 3/I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIFOJCHUS IMPaBWJI 0E30MMacHOTO IOBEIACHUS
Ipu paboTe C BEIIECTBAMHU, a TAK)KE€ B CUTYAIMSIX, YIPOXKAIOIIUX 3I0POBBIO U JKWU3HU JIFOJICH; CIIOCOOHOCTH MPUMEHATHh 3HAHUS,
MoJTy9aeMble TIPU MU3YYCHUHM XUMUH, IS PEIICHHS 3a/1ad, CBS3aHHBIX C OKPYKAIOIICH NMPUPOAHOW CPEIOH, MOBBIIMICHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPhI, OCO3HAHHS TJI00AJIBHOrO XapaKTepa JKOJOTMUECKHUX MPOOJIEM M IyTed UX peIIeHUs IMOCPEICTBOM
METOJIOB XHMMHH; SKOJOTHMYECKOTO0 MBIIUICHNS, YMEHHUS PYKOBOJCTBOBATHCS MM B IT03HABATCIIbHOW, KOMMYHUKATHUBHOW U
COLMAIIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeaMeTHBIX pe3yabTaTOB BBIACISIOT 3HAUUMBIE TSI (GOPMHUPOBAHUS MUPOBO33PECHHS OOIIEHAYYHBIE TTOHSATHS
(3aKoH, Teopus, MPHUHIIMII, TUMOTe3a, (PaKT, CHUCTEMa, MPOIECC, IKCIEPUMEHT U JIp.), KOTOPhIE HUCIOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpPEIMETax W IMO3BOJISAIOT Ha OCHOBE 3HAHWW M3 ITHX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IEIOCTHOMN
HAayYHOW KapTHHE MHpA, ¥ YHUBEPCaAIbHbIC ydeOHbIC NeHCTBHS (IT0O3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYISTHBHBIC), KOTOPBIC
oOecreunBarT (HOPMHPOBAHUE TOTOBHOCTH K CaMOCTOSTEILHOMY IUTAHUPOBAHHWIO W OCYIICCTBICHHIO YUCOHOW MEATEITLHOCTH.
MeranpenMeTHbIe pe3yIbTaThl OCBOCHHSI OOpa30BAaTEbHONW MPOTPAMMBl 1O XHMHH OTPAXKAIOT OBJIAJICHWE YHUBEPCATHLHBIMHU
MMO3HABATEILHBIMHU JICUCTBUSIMH, B TOM UHCIIC:

Ba3oBbIMH JIOrHYeCKMMU IeiiCTBUSIMH: YMEHUEM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBITIUICHUS TIPH OCBOCHUH 3HAHUIA:
PAcCKpBIBaTh CMBICII XUMHUYCCKMX MOHATHH (BBIACIATh MX XapaKTEepHbIC IMPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JIPYTHMHU
MOHSATHUSMU), UCIIONB30BAaTh MOHATUS JJII OOBSCHEHHUS OTACIBbHBIX (PAKTOB M SIBJICHHM; BHIOMpPATh OCHOBAHUS U KPUTEPHUU IS
KJIacCU(UKAITM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIWi; yCTaHABIMBATh MPUYMHHO-CICIACTBEHHBIC CBS3H MEXKTY
00BbEKTaMU HW3YYCHHUS; CTPOUTH JIOTHYSCKHE pacCyXaeHus (MHIYKTHBHBIC, NEIYKTUBHBIC, 10 AHAJIOTHH); JCIAaTh BBIBOJABI H
3aKTIOYCHMS; YMEHHUEM IIPUMEHSATH B TIPOIECCe IMO3HAHUSA TMOHATHS (MPEIMETHBIE M METAlpEIMETHBIE), CUMBOIHYECCKUE
(3HAKOBBIC) MOJICIIH, UCIIOIb3YEeMbIC B XMMHUH, TPEOOPa30BHIBATH IITUPOKO MIPUMEHSIEMbIC B XMMUH MOJICTbHBIC MPEICTABICHUS —



XMMHUYECKUN 3HAK (CMMBOJ 3JIEMEHTa), XUMHUYecKass (opMmysia U ypaBHEHHE XMMHUYECKOW PEaKIMH — MpH peuIeHHH y4eOHO-
NO3HABATENbHBIX 33Jay; C YYCTOM 3THUX MOJENbHBIX NPEICTaBICHUN BBISIBIATH M XapaKT€PU30BATh CYIIECTBEHHbIEC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XHMHUYECKHX PEaKUuil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CIIEZICTBEHHbIEC CBSI3M W IPOTHBOPEYHUS B H3y4aeMbIX MpOILEcCaX W SIBICHUSAX; NpejiaraTh KpPUTEPUM MAJI BBIABICHHUS STHX
3aKOHOMEPHOCTE W MPOTHUBOPEYMIl; CaMOCTOATENbHO BBIOMpATh CHOCOO pelleHus y4yeOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB pELICHMs], BHIOMpPATh HarOoJee MOAXOASIMINN C YIETOM CaMOCTOSITENTbHO BBIZICIEHHBIX KPUTEPUEB);

Ba3zoBbiMM mcciie10BaTeIbCKMMHM  AeHiCTBUSIMM: YMEHUEM HCIIOJb30BaTh IIOCTaBJICHHBIE BOIPOCHI B KadyeCTBE
MHCTPYMEHTA MO3HAHUS, 4 TAK)KE B KQUEeCTBE OCHOBHI 111 (JOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CyXJeHuill; 4 npuoOpeTeHne oIbITa MO IUIAHWPOBAHUIO, OPraHM3ALMM M MPOBEJEHUI0 YYEHHUYECKHUX HKCIIEPUMEHTOB: YMEHUE
HaO0JII01aTh 32 XOJOM IPOIecca, CaAMOCTOSITENIbHO MPOTrHO3UPOBATh €ro pe3yiabTaT, (OpMyIHpoBaTh 00OOIIEHUS W BBIBOJABI MO
pe3yJspTaTaM MPOBEICHHOTO OIBITA, UCCIEOBAHMS, COCTABIIATh OTUYCT O MPOIeTaHHON padoTe;

Pab6oroii ¢ nnpopmaumeii: ymeHueM BbIOMpaTh, aHAIM3UPOBATh U WHTEPIIPETHPOBATh WHPOPMAITUIO PA3ITUYHBIX BUIOB H
dbopM TpencTaBieHUs, MOTyYaeMyl0 M3 pPa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JHUTEpaTypa XHMHUYECKOTO COACpIKAHMS,
CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa); KPUTHUUECKH OLIEHMBATh MPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(OPMALUIO;
YMEHHEM MPUMEHATh Pa3IMYHbIe METOABI M 3aPOCHI MPHU MOUCKE U 0TOOpe MHPOPMAIIMH U COOTBETCTBYIONIUX JaHHBIX, HEO0XO-
JUMBIX JJIA BBIOJIHEHUS Y4YE€OHBIX M TIO3HABATEIbHBIX 3a/ad OMNPEAEeNCHHOrO THMA; NPUOOpETEHHE OmbiTa B 00JIaCTH
UCTIOIh30BaHUS NH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIIAJCHUE KyIbTypOH aKTUBHOTO MCIOIB30BaHMUS PA3TUIHBIX
MOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (opMy mpencTaBieHus HHOOPMALMM W WILIIOCTPUPOBATH
pelaeMble 3aJaud HECJIOKHBIMM CXEMaMH, JuarpamMmamu, ApyruMu (opmamu rpaduku M UX KOMOWHAIUSAMU; YMEHUEM
UCIOJIb30BaTh M AaHAIM3MPOBaTh B IIpoliecce Y4eOHOM U HCCIENOBATEeNbCKOM JEATEeIbHOCTH HMH(POPMALUIO O BIUSHUU
IPOMBIIUIEHHOCTH, CEIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIe MPUPOIHOMN Cpeabl;

YHuBepcaJIbHBIMM KOMMYHHUKATUBHBIMH JIeHCTBUSIMU: YMEHHEM 33J1aBaTh BOINPOCHI (B XOA€ JUAJIOra W/WIW AUCKYCCUN)
M0 CYHIECTBY OOCYKIaeMoW TeMbl, (OPMYIHpPOBATh CBOM MPEMJIOKEHUS OTHOCHTEIHHO BBIMOTHEHHS MPEIIOKEHHON 3a7auu;
OpUOOpETEeHNE ONbITa MPE3EHTALMKU PE3YJbTAaTOB BBIIIOJHEHUS XMMHUYECKOTO JKCIepuMeHTa (JabopaTOpHOro OIbITa,
7abopaTopHOl pabOTHl MO HCCIEIOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA); 3aMHTEPECOBAHHOCTh B COBMECTHOH CO
CBEpCTHUKAMU IO3HABATENbHOM M HCCIEA0BATENbCKONW AESITEIbHOCTH NPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4yeTa



OOIIMX MHTEPECOB U COIIACOBAHUS MO3UIINI (00CYXIEHUSI, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBbI», KOOPAUHAIIMS COBMECTHBIX
JENCTBUM, ONpe/eIeHHe KPUTEPUEB MO OLIEHKE KayeCTBa BHIIIOJIHEHHON pabOThI U 1. );

YHuBepcaJIbHBIMU PeryJATUBHBIMHM JACUCTBUSAAMU. YMEHUEM CaMOCTOSATEIIBHO ONPEAENSITh ULEId JCATEIIbHOCTH,
TUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JEATENBHOCTD, BEIOUPATh Haubosee
s dexTuBHBIE CMOCOOBI pElIeHUsT y4eOHBIX U TO3HABATEIbHBIX 3aJa4, CaAMOCTOSTEIBLHO COCTaBJISITh WJIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIN aJITOPUTM JIEUCTBUM TIPU BHITIOJHEHUHU 3aJJaHUI ¢ YIETOM MOJMYYEeHUs] HOBBIX 3HAHUN 00 M3y4aeMbIX O0OBEKTaxX —
BEILIECTBAX M PEAKLHMAX; OLEHUBATh COOTBETCTBUE ITOJIYYEHHOI'O pE3yJibTaTa 3asBJICHHOM LEIW; YMEHHEM HCIOJIb30BATh M
AHAIIN3UPOBATH KOHTEKCTHI, IPEJIATAEMBIE B YCIOBHUM 3a1aHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mpenMeTHBIX pe3yJlbTaTOB IO OCBOCHHMIO O0S3aTEIBHOTO COJEpkKaHHUS, YCTAHOBJICHHOTO JAaHHOW MNpPUMEPHOM
paboueil mporpaMMOH, BBIJIEISIFOT: OCBOCHHBIE O0yUYaIOIUMHUCS HayIHBIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH, crienuduaeckue
JUTSL IPEAAMETHOM 00J1aCTH «XHUMHUS», BUBI JEATEIHHOCTH IO MOJIYYESHUIO HOBOTO 3HAHUS, €r0 UHTEPIIPETAIluu, MPeoOpa30BaHUIO
U TPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX W HOBBIX cUTyalusax. [IpeaMerHble pe3yiabTaTbl OTPAKAOT CHOPMUPOBAHHOCTH Y
00yJarOMUXCS CICTYIONINX YMEHUMN:

8 KJIACC

1packpvisamv cmbici OCHOBHBIX XWUMHUYECKHX ITOHSATHH: aToM, MOJICKYJa, XUMHUYECKHHA JJIEMEHT, MPOCTOE BEIECTBO,
CJIO)KHOE BEIIECTBO, CMECh (OJHOPOJIHAsI U HEOAHOPOHAs), BaJEHTHOCTh, OT HOCHUTEJIbHAs aTOMHAas W MOJIEKYJISIpHAs macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MAacCOBasl JIOJIsl XUMUUYECKOr O 3JIEMEHTa B COSAUHEHUM, MOJISIPHBIM 00bEM, OKCH/I,
KHCIIOTa, OCHOBaHUE, COJIb, AJEKTPOOTPHUIATENIbHOCTh, CTENEHb OKUCICHUS, XMMHUYECKash peakius, KIacCUPHUKALUsS peaKiluil:
pEaKIMu COCIMHEHUS, PEAKIIMM Pa3JIOKEHUsI, PEaAKI[MU 3aMEIICHUs, PEaKIUH OOMEHa, 3K30- W DHAOTEPMUUECKUE PEaKIIHU;
TerioBoi 3G GEKT peakuuu; SAPO aToMa, AICKTPOHHBIM CIOW aToma, aToOMHash OpOWTalb, pagdyCc aToMa, XUMUYECKas CBSA3b,
NOJIIpHAs ¥ HETIOJIsIpHAsl KOBaJIEHTHAs CBsI3b, MOHHAS CBS3b, MOH, KATUOH, AHKOH, PACTBOP, MAacCcoBas J10Jisl BellecTBa (MpOLEHTHAs
KOHIIGHTpAIIUs1) B PacTBOpE; 2) WLIOCMpUuposams B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUU (CM. M. 1) M NPUMEHSTH 3TH
MOHATHUS TIPU OMUCAHUU BEIIECTB M WX TPEBpaIlleHU; 3) ucnoiv3o6ams XUMHUYECKYIO CUMBOJIMKY JJIS COCTaBIICHUS (OPMYI
BCIICCTB M YPAaBHCHHH XUMHUYECKHMX peakiuii; 4) onmpedensimv BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHHSIX;
CTETEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX; IPUHAIICKHOCTh BEIIECTB K ONMPENEICHHOMY KIJIACCYy COCUHEHUN 110



dbopMynaM; BUJ XHMHYECKOW CBS3M (KOBAJICHTHAs W WOHHAs) B HEOPraHWYECKHUX COCIUHEHUSX; 5) packpwieamv cMblcl
[Tepnonnyeckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATH MOHUMAHWE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX MOJIoKeHUs B [lepuoandeckoi cucreme; 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPDHOTO y4Y€HHs, 3aKOHa ABOTaJipo; OINHUCHIBATH W XapakTepu3oBaTh Tabmuunyro ¢opmy [lepronmueckoid cUCTEMbI
XUMHYECKUX AJIEMEHTOB: pa3IMyaTh MOHATHS «TrJaBHas moarpymma (A-rpymnmna)y» u «mmodouynas nmoarpymnma (b-rpymma)y», Maasie u
OOJBINIHE MTEPUOIBI; COOTHOCUTH 0003HAUYCHHUS, KOTOpPBhIe UMEIOTCS B Tabmuie «lleprogudeckas cucteMa XUMHUYECKUX JJIEMEHTOB
. . MenneneeBa» ¢ YMUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U 3apsi sijpa, oluiee
YHUCIO JJIEKTPOHOB W paclpelelieHue WX IO JJCKTPOHHBIM CIOsIM); 6) kiaccuguyuposams XUMUYECKHE SJIEMEHTHI;
HEOPraHWYECKUE BEIIECTBA; XMMUYECKHE PEAKIMU (MO YHCIYy W COCTaBY YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY
apdexry); 7) xapakmepuzosamov (onucvléamv) OOIIHME XUMHYECKHE CBONCTBA BEINECTB PA3JIMYHBIX KJIACCOB, MOATBEpPIKAAs
OIMCaHUE TPUMEPAMU MOJICKYJISPHBIX YPaBHEHHA COOTBETCTBYIOIIMX XHMHYECKUX peakiui, 8) npocrozuposams CBOHCTBa
BEIIECTB B 3aBHUCHUMOCTU OT WX KaYECTBEHHOT'O COCTaBa; BO3MOXKHOCTU IMPOTEKAHUS XUMHUYECKUX MPEBPAIICHUNA B Pa3TUUHBIX
YCIIOBHSX; 9) @biuucasamb OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA
1o ¢hopMysie COeAMHEHH; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUCThI IO YPABHEHUIO XUMUYECKOH peakiuu; 10)
npuMeHsmsb OCHOBHBIEC OTIEPALIMA MBICIUTEIbHON AESITEIbHOCTH — aHAJIM3 U CUHTE3, CpPaBHEHHE, 0000IlIeHNEe, CUCTEMATU3AIIHIO,
KJIacCU(DUKAITNIO, BBISBIICHUE TMPUIUHHO-CIICCTBEHHBIX CBSI3€d — I M3YYCHHSI CBOWCTB BEIIECTB M XUMUYECKHUX PEaAKITHI;
€CTECTBEHHO-HAYYHbIE€ METOJbl IO3HAHUS — HAONIOZCHHE, H3MEpPEHHE, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbI U
MbICIICHHBIN); 11) credosams TpaBuiIaM IOJIb30BAHHMS XUMHUYECKOW IOCYAOHW W JIaOOpaTOpHBIM OOOpYJAOBaHHUEM, a TaKXKe
npaBmwiIaM oOpaleHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU TIO BBHITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IO
MOJIYYEHUIO W COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KUCIOPOJa), MPUTOTOBJIEHHUIO PACTBOPOB C OMpEACICHHON
MacCOBOM [IOJIEi PACTBOPEHHOTO BEIECTBA; IUIAHUPOBATh WM MPOBOJUTH XHUMHUYECKHE DKCIEPUMEHTHI IO PACIO3HABAHUIO
PacTBOPOB HIEJIIOYEHN U KUCIOT C TOMOUIBI0 MHIUKATOPOB (JaKMYyC, (heHON(PTaIenH, METUIOPAHXK U JIp.).

9 KUIACC

1) packpvieams cmbici OCHOBHBIX XMMHUYECKHUX TOHATHI: XMMHUYECKHU 3JIEMEHT, aTOM, MOJICKYJa, MOH, KaTHOH, aHWOH,
IIPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCIICHMS, XMMUYECKas peaKuus,
XUMHYECKasi CBsI3b, TEIUIOBOM A(DPEKT peakiuu, MOJib, MOJISIPHBI 00BEM, PACTBOP; AJIEKTPOIUTHI, HEINEKTPOIIUTHI,



AIIEKTPOJUTHYECKAs] TUCCOLMALMSA, PEAKIUU HOHHOTO OOMEHa, KaTauu3aTop, XHWMHUYECKOe paBHOBECHE, OOpaTUMble H
HEeOOpaTUMbIE  PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCJICHHE U
BOCCTaHOBJICHHE, aJUIOTPOIHUsA, aM(POTEPHOCTb, XUMHUYECKasi CBA3b (KOBAJICHTHAs,, MOHHAS, METAINIMYECKAs), KpUCTAJIMYECcKast
pEIICTKAa, KOpPpO3Us METAJUIOB, CIIABbl; CKOPOCTh XUMHUYECKOW peakuuu, mNpeaesnbHo gonyctuMas koHueHtpauus (ITIIK)
BEILIECTBA; 2) WIIOCMPUPOSans B3aMMOCBI3b OCHOBHBIX XMUMHYECKUX IMOHATUH (CM. M. 1) M NpPUMEHSATh 3TH TOHSATHS IPH
ONMCAHWW BEIIECTB W HMX MpPEBpAIlleHUH; 3) UCHOIb306amb XUMHUYECKYI0O CHMBOJIUKY ISl COCTAaBIICHHS (OPMYN BEUIECTB U
YPaBHEHUN XUMHUUYECKHUX peakuuil; 4) onpeodenamsv BAJIEHTHOCTb M CTEIEHb OKHCIEHHUS XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOr0 COCTaBa; MPHUHAJIEKHOCTh BEIIECTB K ONPEACICHHOMY KJIACCy COEIMHEHUI Mo QopMyliaM; BUJ XMMHUYECKON CBA3U
(KoBaJIeHTHas1, HOHHAs, METAJUINYECKasl) B HEOPraHMYECKUX COCIUHEHMSIX; 3aps]] MOHA 110 XUMUYECKON opmyIie; XapakTep cpeabl
B BOJHBIX PacTBOpPax HEOPraHUYECKUX COCAUHEHUM, THUI KPUCTAIUIMYECKOM PEIIECTKH KOHKPETHOrO BEIECTBA; 5) pacKkpviéamb
cmovicn Ilepmonmueckoro 3akoHa JI. M. MenpeneeBa M €MOHCTPHPOBATH €r0 NMOHUMAHHE: OIKCHIBATH M XAPAKTEPU30BATH
Tabnuunyto ¢popmy Ilepuoandeckoil cuCTeMbl XUMUUYECKUX AJIEMEHTOB: Pa3jinyarh MOHATHUS «TJIaBHAs MOArpymmna (A-rpymnma)» u
«mobounas mnoarpymnmna (b-rpymma)», wmameie u OOJbIIME MEPUOMABI; COOTHOCUTH OOO3HAUEHUsS, KOTOpbIE HMEIOTCA B
MEePUOJUYECKON TabuIe, C YACITOBBIMU XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps sjpa,
o01iee 4YuciIo 3JIEKTPOHOB M PACHPENEICHUE UX MO JJIEKTPOHHBIM CJOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOICTB 3JIEMEHTOB M HX COEAMHEHHWH B MpEAENax MaJlbIX MEPUOJI0B M INIABHBIX MOATPYII C YY4ETOM CTPOEHHS UX aTOMOB; 6)
Kraccuguyuposams XUMHUYECKHE JJIEMEHTHI; HEOPraHWYeCKHE BEUIECTBA; XUMHUYECKHME peakuuu (MO0 YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3((EKTy, 0 U3MEHEHUIO CTETICHEH OKUCIICHHSI XUMUYECKUX JIEMEHTOB); 7)
xapaxmepu3zoséams (ONUCHIBATh) OOIIUE U CHEIU(PUISCKUEe XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIAs
ONUCAHHWE TMPUMEPAMH MOJIEKYJSPHBIX M HWOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKHX peakiuil; 8) cocmasnamo
YpaBHEHUS 3JIEKTPOJIUTUYECKON TUCCOUUALMN KUCIIOT, IEI0YEH U COJNEH; MTOJIHbIE U COKPALLICHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa; ypaBHEHUsI PEaKlUid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEX]y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
9) packpvisams cyuHoCmb OKACIATEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEIICTBOM COCTABIICHHSI DJIEKTPOHHOTO OallaHca ATHX
peakuuii; 10) npocrozuposams CBOWCTBA BEUIECTB B 3aBHUCHUMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX
MPEBPAILCHUN B Pa3IU4HbIX YCIOBUSIX; 11) ebiuucisames OTHOCUTENbHYIO MOJEKYIISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJII0 XMMHUYECKOIo 3JeMEHTa 1Mo (opMylie COEIMHEHHUS; MACCOBYIO JOJIIO BELECTBAa B PacTBOPE; NMPOBOJUTH PACUCTHI IO



YpaBHEHHIO XHMHUYECKOW peaknuw; 12) crnedosams TpaBWiIaM TIONB30BaHUS XUMHUYECKOW TIOCYIOW ¥ JIaDOPATOPHBIM
000pyAOBaHUEM, a TAKXKE MIPaBUIaM OOpaIleHHsI ¢ BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSMU IO BHITIOJIHEHHIO JIAOOPATOPHBIX
XUMUYECKUX OMNBITOB MO MOJYYEHHUIO U COOMpPaHMIO ra3000pa3HbIX BEUIECTB (aMMMaKa M yriekucioro rasa); 13) mposooums
peaKkIuy, MOJATBEPKIAIONINE KAaUeCTBEHHBIH COCTaB pa3IUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOpUA-, OpoMUI-,
uoaua-, kapOoHat-, Qocdar-, cunukar-cyabhar-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHS W HMOHBI HM3yYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIME B BOAHBIX PAcTBOpAaX HEOPraHMYECKUX BemlecTB; 14) npumensms OCHOBHBIC ONEPAIUM MBICIHUTEIBHOM
JESTENIbHOCTY — aHaJlu3 U CHHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3allMIO, BbISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBS3EH —
JUTSL U3YYEHUSI CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIIN; €CTECTBEHHO-HAYYHbIE METO/IbI MIO3HAHUS — HAOI0ICHNEe, U3MEPEHUE,
MOJIETUPOBaHKE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIH).
TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
N HaumMeHnoBaHnue Koau4yecTBO yacos
/' pa3aesioB H TeM 90P/MOP Bocnurare/J bHbIH KOMIIOHEHT
n/n NPOrpaMMBI Bcero | KP | IIP
Pa3jnen 1. [lepBoHayajibHbIe XUHMHYECKHE TIOHSITHSI
XUMHUS — Ba)XHas BOCIIMTAHUE IICHHOCTHOT'O OTHOMICHUA K OTCYECTBCHHOMY
11 067IaCTh €CTECTBO3ZHAHMS 1 . 5 Bu6mmoreka [JOK KyJBTYPHOMY, HCTOPHHECKOMY H HAYHHOMY HACIE/UI0, IOHUMAHUS
. HpaKTquCKOﬁ https//medsooru/7f41837c 3HAYCHUA XUMHWYCCKOU HAYKH B )KI/IEHI/I COBpeMeHH?FO 061HeCTBa,
C1ocoOHOCTH BIIAICTh TOCTOBEPHON HH(POpPMAIHel O MepeIoBhIX
ACATCIPHOCTH 4CJIOBCKA JOCTH)KEHUSIX ¥ OTKPHITASX MUPOBOU M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHUpa U
o0IecTBa; MPEICTABICHHUS O COIIMATBHBIX HOPMAaX U TPaBUIIaX
MEXKJINYHOCTHBIX OTHOILIEHUH B KOJIJICKTUBCE, KOMMyHHKaTHBHOﬁ
KOMIICTEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, YIeOHO-
HCCIICI0OBATEIILCKOM, TBOPUYCCKOM U APYTUX BUIAX NCSITCIBHOCTH,
12 BemecTBa 1 xumMuueckue 15 1 bu6mmorexa [IOK TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM IEATENHHOCTH MPH
) peakuuu https://m.edsoo.ru/7f41837¢c BBITIOJTHEHUH Y4eOHBIX, TI03HABATEIIHHBIX 33129, BHIIOJTHCHUH
XUMHAYECKHAX SKCIEPUMEHTOB, CO3AaHNH YIE€OHBIX IPOEKTOB,
CTpEMJICHUS K B3aMMOIIOHUMAHHUIO U B3aMOTIOMOIIIH B ITPOIIECCe
9TOH y4eOHOH eATeNbHOCTH; TOTOBHOCTH OIIEHUBATh CBOC
MOBEJICHHUE U MTOCTYITKA CBOWX TOBAPHIIEH C TIO3UIMH HPABCTBEHHBIX
1 TIPABOBBIX HOPM C YU€TOM OCO3HAHHSA MOCIEACTBUH IIOCTYIIKOB;



https://m.edsoo.ru/7f41837c
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Hroro mo pasnemny 20

Pasznen 2. Ba:xxneiiime NMpeacTaBUTEC/IN HCOPraHUIECCKUX BCIIECTB

[leHHOCTH HAYYHOTO MTO3HAHHSI MHPOBO33PEHUECKUX IPEICTABICHUH
0 BEIECTBE U XMMUYECKOI peaKkiuy, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTaBIISIOIUX OCHOBY
JUIs IOHMMAaHHUS CYIIHOCTU HayYHOU KapTUHBI MUPA; IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI IPUPOIBI, B3AUMOCBSI3AX
YeJI0BeKa ¢ IPUPOIHON Cpelod, O PO XMMUH B TIO3HAHUH 3TUX
3aKOHOMEPHOCTEH; M03HABATEIbHBIX MOTHBOB, HAIIPAaBICHHBIX Ha
MIOJIy4YeHHE HOBBIX 3HAHUI 110 XUMHH, HEOOXOANMBIX IS
00bsicCHeHNs1 HAOTI0JAEMBIX TPOLIECCOB U SIBJIICHHUI; TO3HABATEIHHOM,
MHPOPMAIMOHHON W YUTATENBCKOM KyIbTYPHI, B TOM UHCIIC
HaBBIKOB CAMOCTOSITEIIbHON pabOThI C y4eOHBIMHU TEKCTaMH,
CIPaBOYHOM JIUTEPATYpPOH, JOCTYITHBIMH TEXHUUECKUMU CPEACTBAMU
MH(OPMAIMOHHBIX TEXHOJIOTHH; HMHTEpeca K 00y4EeHHIO U
MO3HAHHMIO, JIIO003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOM U NCCIIEJ0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS
00y4eHHs B JabHEHIIeM;

51 Bozayx. Kucnopon. 5 bubmuorexa [IOK

) [Tousitue 00 oxcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o 8 bu6nnoreka [JOK

' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 5 bu6mmoreka [IOK

' 00 OCHOBaHMSIX https://m.edsoo.ru/7f41837¢

OCHOBHBIC KJIaCcChI

2.4 HEOPTraHUYECKUX 11 bubmorexa LIOK

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

COCIMHEHU I
Hroro no pazneny 30

Paznean 3. [lepuoauyeckuii 3axon u [lepuonnueckas cucrema xumudecknx iemeHnToB Jl. U. MenaeneeBa. CTpoenue aToMoB. XUMHUYeCKasi

c¢B3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKnuu

[Tepuoanueckuii 3aKOH U
[lepuoguyeckas cucteMa
3.1 XAMHYECKHUX 3JIEMEHTOB 7
J. Y. Menneneena.
Ctpoenue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XuMH4ecKas CBI3b.

OKHCIIUTEIIBHO- 8

BOCCTaHOBUTEILHBIE
peaxkuuu

3.2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

IK0JI0rHYeCKOr0 BOCIIUTAHMSA SKOJIOTHUECKH II€71eC000pa3HOTO
OTHOILEHHSI K IPUPOJEe KaK HICTOUHUKY JKU3HU Ha 3eMJle, OCHOBE €¢
CYIIIECTBOBaHMS, TOHMMAHUS IIEHHOCTH 3/I0POBOTO U O€30I1aCHOTO
00paza >KU3HH, OTBETCTBEHHOTO OTHOMICHHS K COOCTBEHHOMY
(hu3NMUECKOMY U ICUXHYECKOMY 3/I0POBBIO, OCO3HAHUS LIECHHOCTH
coOroIeHust IpaBHII 0€301TacHOTO TIOBEACHNUS TIpH padoTte ¢
BELIECTBAMU, a TAKXKE B CUTYal[UsAX, YTPOKAIOIUX 310POBbIO U
KHU3HH JIFO/IEH; CTIOCOOHOCTH MPUMEHSTh 3HAHUS, TI0JIy4aeMbl€ IPH
U3Y4EHUH XMMUHU, JUIS PELIEHUs 33/1a4, CBA3aHHBIX C OKPYKAIOMEH
NIPUPOJHON CPENO, NOBBILIEHNS YPOBHS 3KOJIOIMUECKOM
KyJIbTYPBI, OCO3HaHHMS III00ATBHOTO XapaKkTepa SKOJIOTHIECKIX
mpobJIeM U MyTeH UX pelIeHns: HOCPEICTBOM METOJIOB XUMUH;
HKOJIOTUYECKOTO MBIIUIEHUS], YMEHHS PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHON, KOMMYHUKAaTUBHOUN U COLMAIbHOM NPAKTUKE.
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Hrtoro no paznen 15 brbmiorexa LIOK
p y https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10O I[TIPOTPAMME
9 KJIACC

KoanuyecTBOo 4acoB

Ne HaumeHoBaHue pa3aesioB .
P 0P/HOP Bocniurare/ibHbII KOMIIOHEHT
nn U TeM IPOrpaMMbl Bcero | KP | IIP
Pa3nen 1. BeuiecTBO M XUMHYeCKHE PeaKIIUU
HOBTOpeHI/Ie u BOCNMUTAHUE IICHHOCTHOIO OTHOLICHHUS K OTCYECTBCHHOMY
yIIIy6ieHne 3HaHHUil Bu6miorexa [TOK KyJILTYPHOMY, HCTOPUYECKOMY H HAYUHOMY HAC/IEIHIO,
11 5 1 i NOHUMAHHS 3HAYEHHS] XUMUYECKOM HAYKU B KM3HH COBPEMEHHOTO
OCHOBHBIX Pa3eNoB Kypca https://m.edsoo0.ru/7f41a636 N N
00IIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHO HH(pOpMALHEii 0
8 xiacca TIEPEIOBBIX JOCTHKEHHAX M OTKPHITHAX MHPOBO# H OTEUECTBEHHOI
OCHOBHEIE XMMHFH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE
1.2 3aKOHOMEPHOCTH 4 bubanorexa LIOK MHEpa U OOIIECTBA; MPEICTABICHHUS O COLUATBHBIX HOPMaX 1
Y — https://m.edsoo.ru/7f41a636 HpaBMIIaX MEKIMIHOCTHBIX OTHOMIEHHUH B KOJIIEKTHBE,
p KOMMYHHKaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HO,
y4eOHO-HCCIIeI0BaTENbCKOM, TBOPUECKOH U IPYTUX BUIAX
JIeSITETPHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
DIEKTPOIUTUYECKAS JIEATENBHOCTH IIPH BBIIOJHEHUH Y4€0HbIX, M03HABATEIBHBIX 32124,
13 AUCCOUUALIHA, g 1 1 BuGmorexa [IOK A L
XuMuiecKne peaKknuun B https://m.eds00.ru/7f41a636 mporiecce 3Toi yueOHON AeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh
pacTBOpax CBOE IOBEJEHHE M MOCTYIKH CBOMX TOBAPHILEH C IIO3ULIUN
HPABCTBEHHBIX M IIPABOBLIX HOPM € Y4ETOM OCO3HAHMS
HOCJIENCTBUM OCTYIKOB;
Htoro no pazneny 17
Pasgen 2. Hemerasjibl M UX COeIMHEHUA
OO0mas xapakTepuCTUKa Eu6 K DKOJOrHYECKOr0 BOCIIMTAHUS DKOJIOTUYECKH LIEIECO0OPA3HOTO
2.1 XUMHUYECKUX HIIEMEHTOB 4 1 .H JINOTEKA HO OTHOILICHHUS K ITPUPOJEC KaK HCTOUYHHUKY )KM3HHU Ha 3emiie, OCHOBE €€
VIIA-Tpymms. Tanoressi https://m.edso0.ru/7f41a636 CYIIECTBOBAHMS, IIOHUMAHMS EHHOCTH 3[0POBOTO M 6€30IacHOTO
06pasa KH3HHU, OTBETCTBEHHOT0 OTHOLIEHUS K COOCTBEHHOMY
29 OOwiasi xapakTepucTuKa 6 bubmnoreka LIOK (U3MIECKOMY H IICUXHYECKOMY 3I0POBBI0, OCO3HAHMS [IEHHOCTH
’ XUMHYECKHUX 2JIEMCHTOB https://m.edsoo.ru/7f41a636 COOIIOIEHHS ITPABUIT 6E30MACHOT0 MOBEIEHHUS IIPH paboTe ¢
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VIA-rpynner. Cepa u e
COCIMHECHHUS

OO61as xapakTepuCTHKA

BEIIIECTBAMH, a TAK)KE B CHUTYAIHAX, YIPOXKAIOIINX 37I0POBBIO U

JKU3HU JII0/IeH; CTOCOOHOCTH NMPUMEHATh 3HaHUS, OJTydaeMble IPU

W3yICHUH XUMHUH, JUTA PEIICHNS 3a/1a4, CBA3aHHBIX C OKPYKarOmEeH
MIPUPOTHOM Cpenoil, MOBBIIEHHS YPOBHS IKOJOTHUECKON

23 XUMHUYECKUX IJIEMEHTOB 7 1 bu6mmorexa [IOK KYIBTYPBL,; IPEICTABICHHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
. V A-rpyrmeL. A3or, https://m.edso0.ru/7f41a636 Ppa3BUTUS IPUPOJIBL, B3aUMOCBSI35X YEI0BEKa C MPUPOIHOH cperol,
$ocdop ¥ uX CoeMHEHNS 0 POJIM XUMHH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;
MO3HABATEILHBIX MOTUBOB, HATIPABJICHHBIX HA MOJIYYCHUE HOBBIX
3HAHUM 110 XHUMHUH, HeO6XOZ[I/IMbIX JIIsL OGT))ICHCHI/IH Ha6ﬂ}0ﬂaeMbIX
MIPOIIECCOB U SIBJICHUI; II03HABATEIHHOM, MHPOPMAITMOHHON 1
06 YUTATENLCKOM KYABTYPEI, B TOM YHCIIE HABBIKOB CAMOCTOSITENLHOM
tast  XapaKTCpHUCTHKA paboTHI ¢ y4eOHBIMU TEKCTaMH, CIIPAaBOYHOMN JINTEPATYPOH,
24 XUMHUYECKHX  JJICMCHTOB 8 1 2 bubanorexa LIOK JIOCTYIHBIMY TEXHUYECKUMH CPEACTBAMH HH(OPMAIIMOHHBIX
IVA-rpynnel. Yraepon u https://m.edso0.ru/7f41a636 TEXHOJIOTHI; HHTEPECA K 00YYEHHIO M TIO3HAHHUIO,
KPEMHHI1 M UX COETMHEHMS TF0603HATENEHOCTH, TOTOBHOCTH M CLIOCOOHOCTH K
€aMo00pa30BaHMIO, IIPOEKTHOM U UCCIIEI0BATENBCKON
IESTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH H YPOBHS
00yueHMsI B TAJIbHEHIIIEM;
Hroro no pazneny 25
Pa3gea 3. Merasibl M MX COeAMHEHUSA
31 OOmme cBOMCTBA 4 bubnmorexa IIOK IKOJOrHY€eCKOro BOCIMTAHUS YKOJIOTHIECKH 11eJIecO00pa3HOTo
. METALIOBR https://m.edso0.ru/7f41a636 OTHOILIEHHUS K IPUPOJIE KAK UCTOYHUKY KH3HU Ha 3eMJIe, OCHOBE €&
CYIECTBOBAHMS, TIOHUMAHHMS [IEHHOCTH 30POBOTO M GE30IIaCHOTO
00pasa KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(pU3MYECKOMY U TICUXUYECKOMY 3[I0POBLIO, OCO3HAHMS [IEHHOCTH
. coOroIeHAS TTpaBHII 0E301TaCHOTO TIOBEACHNUS IIpH padoTte ¢
39 Baxueime MeTamis 1 16 1 2 bu6morexa LIOK BELIECCTBAMH, a TAKKE B CUTYaLlUsAX, YTPOKAIOIIUX 310POBEIO K
HUX COCIUHECHUS https://m.edso0.ru/7f41a636 JKU3HH JIIOJIeH; CIOCOOHOCTH IPUMEHSTh 3HAHUS, I0JTydaeMble IIPH
W3YYEHUU XUMUU, JUISL PELIEHHS 3384, CBA3AHHBIX C OKPYKAOLIEH
NIPUPOJHOM CPEJOH, OBBIIICHHUS YPOBHS 9KOJIOTHIECKOU
KYJIBTYPBI,
Hroro mno pazneny 20
Pasnen 4. Xumus u oKpyskaias cpeaa
DKOJIOTHUECKOT0 BOCIIHTAHUS SKOJIOTHIECKH 1IETECO00PA3HOTO
41 BemecTsa u matepuansl B 3 bu6mmorexa [IOK OTHOIIEHHUS K PUPOJIE KAK HCTOYHHKY KH3HH Ha 3eMJle, OCHOBE €&

JKHU3HHU 4YC€JIOBCKa

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

CyHIECTBOBAHM A, NOHUMAaHNA ICHHOCTU 3J0POBOT0 U 0e30MmacHOTO
06pa3a JKHU3HH, OTBETCTBCHHOI'O OTHOIICHUA K CO6CTBCHHOMy
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(GU3MIECKOMY H IICHXUYESCKOMY 3I0POBBIO, OCO3HAHHS LIEHHOCTH
coOITI0/IeHHs TIPaBHJI OE30I1aCHOTO MOBECHUS ITpU paboTe ¢
BEIIIECTBAMI, a TAKXKE B CUTYALHSX, YTPOKAOIINX 30POBBIO H
JKH3HU JIFO/ICH; CIOCOOHOCTH NPHMEHSTH 3HAHHMS, TI0JTydaeMble PH
M3Y4CHUH XUMHH, IS PELICHNUS 3234, CBSI3aHHBIX C OKPYKAIOIICH
MPUPOJIHOMN CPeIOi, MOBBIICHHS YPOBHS SKOJIOTHIECKOH

KYJIBTYPBI,
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa LIOK
P P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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