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Pa6ouas nporpamma «Xummus 8-9 kiaace»

Pabouas mporpamma nmo yueOHOMYy mpeaMeTy «XHUMHs» Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus pa3padoTaHa Ha OCHOBE
TpeboBanuii Kk pe3ynbraTaM OcBOeHUs nporpamMmbl OcHoBHOro obmero o6pazoBanuss MBOY «COII Ne 13» ¢ ydyetom mporpamm,
BKJIIOUEHHBIX B ee cTpyKTypy: @OOII (ot 18.05.2023 Ne371), ®PII no xumuu, padboueit nporpammel Bocniutanuss MBOY COIII
Nel3 wu peanusyer dhenepalibHbIi TOCYIapCTBEHHBIA 00pa30BaTENbHbBIN CTaHAAPT OCHOBHOT'O O0IIIETO 00pa30BaHUS.

KonuyecTBo yacoB Ha U3y4YEeHHE XMMUU PACIIPEACIICHO CIIETYIOIIUM 00pa3oM:

l'on KonnuecTBo 4acoB B KomndecTBo yaeOHBIX KomnnuecTBo yacos
oOyueHus HEJIEITIO HEJIETb 3a rof
8 kiacc 2 34 68
9 knacc 2 34 68
3a kypc oOyueHus - 136

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

8 KUIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumuun. Pons XMMUK B )KU3HU 4YesioBEKa. XUMUS B cucTeMe Hayk. Tena u BeniectBa. dusznueckre CBOMCTBA BEUIECTB.
ArperaTHoe cocTosiHUE BellecTB. [loHsiTHe 0 MeToAax nmo3HaHus B XUMUU. YucThie BemecTBa U cMecH. CriocoObl pa3/iesieHHs] CMECei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 2JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JeMEHTOB. [IpocThie U ClIOXKHBIEC BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYECHUE.

Xumudeckasi popMyna. BareHTHOCTh, aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTEIIbHAS
atomHas macca. OTHOCUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBasi J0Jisi XMMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemecrBa. Monbs. MossspHas Macca. B3anmMocCBs3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHUIl BEIIECTBA.
Pacuétel mo dhopmynamMm XUMHYECKUX COSTMHEHUH.



@u3NYECKUE U XUMUYECKHE SBJICHUS. XUMUYECKash peakluus U €€ NMpru3HaKu. 3aKOH COXPAHEHHSI MACChl BEIIECTB. XUMUYECKHE
ypaBHeHus1. Knaccudukaiusi XUMUYECKUX peakiuil (COeAMHEHUS, pa3IOKEHHUs, 3aMEILICHUsI, 0OMEHA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XUMHUYECKOM IMOCYy/I0H, MpaBuiamMu paboThl B Jlaboparopuu M HpUEMaMu OOpalieHus ¢ J1a0opaTOPHBIM
000pyI0OBaHUEM, M3yUYE€HHE W ONHCaHhe (PUINYECKUX CBOMCTB OOpPA3LOB HEOPraHMYECKUX BEIIECTB, HAONIOJCHHE (PU3NYECKUX
(ny1aBlieHHWE BOCKa, TasHHE JIbJla, PACTHpPAHUE caxapa B CTYIKE, KUIMEHWE U KOHJIEHCAIlMS BOJIbI) U XUMUYECKUX (TOpEHHE CBEYH,
IPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBAE MEJIa C KUCJIOTOM) SBJICHUI, HAOIIOCHUE U OMMCAHUE MPU3HAKOB POTEKAHUS
XUMHUYECKUX peakuuid (pa3jloKeHHE caxapa, B3auMOJCHCTBUE CEPHOU KUCIOTHI C XJIOPUAOM Oapus, pazioKeHHE THIPOKCUIA MEIU
(IT) mpu HarpeBanum, B3aUMOACHCTBHUE Keje3a ¢ pacTBopoM coiu meau (1), m3ydenne cnocoOOB pas3fesieHusl CMECei: ¢ MOMOIIBIO
MarHuTa, (UIbTPOBAHHE, BBIAPUBAHME, TUCTUIUIALMS, XpoMmaTorpadus, MPOBEACHUE OYUCTKH MOBAPEHHON COJIM, HAOMIOACHUE U
ONMCAaHHWE PE3YJNbTATOB IPOBEICHUS OIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHsSI MAaCChl, CO3JaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Ba:xueiiue npeacTaBUTe I HEOPrAaHUYECKHX BELECTB

Bo3nyx — cMech razoB. Cocras Bo3nyxa. Kucnopon — asmeMeHT u pocroe BeniecTBo. HaxoxieHne kuciiopoja B Ipupoze,
¢uznyeckue u XxuMuieckue cpoicta (peakuuu roperust). Oxcusl. [lpumenenue kucnopoaa. CrocoObl NOTyYeHHs KUCIOPOAa B
7ab0paTOpUU U MPOMBIIIEHHOCTH. KpyroBopoT kuciopoaa B npupojie. O30H — aioTponHas MoAu(UKalus KUCIOPo/Ia.

TernoBoi#t AhHeKT XUMUUECKON peakini, TEPMOXUMUYECKHUE YPABHEHUS, YK30- U SHAOTEPMUYECKUE PEaKIUU. TOIIUBO: YTOIb
U MeTaH. 3arpsi3HeHUE BO3/1yXa, yCUJICHHE MapHUKOBOro 3 (dekTa, pazpylieHre 030HOBOTO CIIOSI.

Bognopon — anemeHT u npocroe BemiectBo. HaxoxxaeHue Bojopoia B Ipupojie, pU3ndeckue 1 XuMHUIeCKHe CBOMCTBA,
IpUMEHEHUE, CIOCOOBI oJTydeHus. KucnoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBorcTBa Boabl. Bona kak pactBopurens. PactBopbl. HackllieHHbIE M HEHACKIIIEHHBIE PACTBOPHI. PacTBOprMOCTh
BEILIECTB B BoJie. MaccoBast 0JIs BEMIECTBA B pPaCTBOpPE. XMMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHusA. Ponbp pacTBOpPOB B MpUpoOAE U B
KU3HU YenoBeka. KpyroBopot Boabl B ipupoie. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA PUPOIAHBIX BOJI.

Knaccudukanusa neoprannueckux coeaunenunil. Oxcuapl. Kiaccudukanus okcuioB: coneodpasyroniye (OCHOBHbIE, KUCIOTHBIE,
am(oTtepHbie) 1 HecoseoOpasyromue. Homenknatypa okcuoB. Gusndeckre 1 XUMHUYECKUE CBOMCTBA OKCUAOB. [lomyueHrne okCcuaoB.

OcnoBanus. Kinaccudukanus ocHOBaHMIA: MENOYN U HEPACTBOPUMBbIE ocHOBaHus. HoMenkmarypa ocHoBanmii. dusndeckue u
XAMHUYECKUE CBOMCTBA OCHOBAaHUU. [lomyyeHne oCHOBaHUM.

Kucnoter. Knaccuduxarus kucnor. Homenknatypa kucinor. @u3nyueckne U XUMHYECKHE CBOWCTBA KHUCIOT. Psiig akTHBHOCTH
metauioB H. H. bekerosa. [lonyuenue kucnor.

Conu. HoMenknatypa coneil. @u3ndeckrue U XuMH4ueckue cBoiicta coseil. [lonydyenue coneil.



I'eneTnueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHUM.

Xumuueckuii IKCnepuUMenm:

KaueCTBEHHOE OIpECIICHUE COACpKaHUsI KUCIOpoa B BO3/yXe, MOIydeHUE, COOMpaHue, pacrio3HaBaHue U U3yUYE€HUE CBOMCTB
KHUCIIOpOJa, HAOJII0IeHHE B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIIOBUS BOZHMKHOBEHUS U MPEKpAIEHUs TOpeHus (moxapa),
O3HAaKOMJIEHHE C OoOpa3llaMh OKCHJOB M OINMCAaHUE WX CBOWCTB, MOJy4Y€HUE, COOUpAHHE, PACIIO3HABAHUE U HM3YyUYECHHE CBOICTB
BOZIOpo/ia (TopeHue), B3auMoieicTBue Bojiopoaa ¢ okcuoM meau (II) (Bo3MoxkHO MCIONIb30BaHUE BUIEOMATEPUANIOB), HAOIOICHHUE
00pa3IoB BEMIECTB KOJMYECTBOM | MOJIb, UCCIIEOBaHHE OCOOEHHOCTEH PACTBOPEHMS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJEWCTBHE BOJABI C METAIIAMHU
(HaTpueM H KajiblieM) (BO3MOXXHO HCIOJB30BaHUE BHICOMATEPHANIOB), HCCIEIOBAHHUE OOPA3I[0B HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOJIO/IEHNE U3MEHEHUS OKPACKM MHJWKATOPOB B PACTBOpPAX KHCIOT W IIEIOYEH, U3yYEHUE B3aUMOICHCTBUSA
okcuga meau (II) ¢ pacTBopoM CepHOM KHUCIOTBI, KACIOT C METaUIaMH, PEaKIMil HeUTpaau3aluH, MOJIyYeHHUE HEPacCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJIa JIPYI'MM M3 pacTBOpPa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad o Teme «BaxnHenmme
KJIACCHl HEOPTaHUYECKUX COCTMHEHUI.

Iepnoanyecknii 3akoH u Ilepuoanmueckass cucrema xummuueckux 3jiemeHToB JI. . MenneneeBa. CTpoeHne aTomMoB.
XuMudeckas cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHBIE PeaAKIIUU

[lepBble MOMBITKK KiIacCU(pUKAIIMUM XUMUYECKUX DJIEMEHTOB. [loHsATHE O Tpynmax CXOAHBIX 3JEMEHTOB (ILEJIOYHBIE U
HIEJIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3ytoT aM(pOTEPHbBIE OKCUABI U THIPOKCHUJIBI.

[lepnonnueckuii 3akoH. Ilepumoguueckas cucrema xumudeckux s35eMeHTOB J[. WM. MenneneeBa. KoporkonepuogHas u
mHHONIepuoaHas hopmbl [lepuoandeckoit cuctemsl xumudeckux aemeHToB J[. Y. Menaeneesa. [lepuoast u rpynmnsl. Gusndeckuii
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX snuep. M3orombl. DnexkTpoHsl. CTpOEHHE 3JIEKTPOHHBIX 000JI0YEK aToMOB mepBbix 20
XUMHUYECKUX 371eMeHTOB [lepuonnueckon cucremsl . 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO
B [lepuognueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHMS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB, METAIUIMYECKMX M HEMETAJUIMYECKUX CBOWCTB IIO
TpYyIIaM U IEPUOJIaM.

3nauenue [lepuonnueckoro 3akona u Ilepuoguueckoit cucTeMbl XUMHUUECKUX 3JIEMEHTOB JJIS Pa3BUTHUSI HAYKU U NMPaKkTUKu. 1.
N. MenaeneeB — yu4€HBIN U TPAXKIAHUH.

Xumuyeckasi cBsi3b. KoBaneHTHasi (MOJsipHAs M HEMOJIIPHAs)) CBA3b. OJIEKTPOOTPUUATEIBHOCTh XWMHYECKHUX 3JIEMEHTOB.
HNoHnas cBs3b.

Crenenb okucienusi. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iponiecchl okuciaeHust U BoccTaHOBIEHUA. OKUCITUTENU U
BOCCTAHOBUTEIH.



Xumuueckuii IKCnepuMeHm

n3ydeHue oOpasIoB BEIIECCTB METAUIOB M HEMETAJIOB, B3aUMOICHCTBUE THAPOKCHIA IIMHKA C PaCTBOPAMHU KUCIIOT U IIIeJIOUEH,
MIPOBEJICHHUE OIBITOB, WUTFOCTPUPYIOIMIUX MPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi (TOpeHue, peakiuu pasioKeHus,
COCIMHEHHUS ).

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

Ilepuonuueckuit 3axoH. Ilepuomuueckass cucrema xumuueckux osnemeHToB J[. . MenneneeBa. CrTpoeHue aTtoMoB.
3aKOHOMEPHOCTH B M3MEHEHUM CBOWMCTB XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kajaus, KalblMS MU UX COCIUHCHUU B
COOTBETCTBHHU C TOJOKEHUEM 3JIEMEHTOB B [lepnoanueckon cucTeMe U CTPOCHUEM X aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMHUYECKOW CBSI3U. THUMBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT THIA
KPUCTAUINYECKON PEIIETKU U BUJ1a XUMHYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XMMUUYECKHUE CBOWMCTBA BEIECTB, OTHOCAIIUXCA K Pa3IUYHBIM
KJIACCaM HEOPTraHWYECKUX COCAMHEHUN, TEHETUYECKAs CBS3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMuueckux peakimii Mo pa3iIndHbIM MpU3HaKaM (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 1O
TersIoBoMy 3D (eKTy, Mo U3MEHEHUIO CTETICHEW OKHUCICHHUS] XUMHUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, MO YYaCTHIO KaTalu3aTopa).
DK30- U SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHHS.

[Tonsitue 0 ckopocT XUMHUYECKON peakiuu. [loHstre 00 oOpaTUMBIX U HEOOPATUMBIX XUMHUUYECKHX peakuusx. [lonstue o
TOMOTE€HHBIX M IeTeporeHHbIX peakuusx. [lonsatue o karanuse. [loHsTHE O XUMHUUYECKOM paBHOBecUH. DaKTOpHI, BIHUSIOLIME HA
CKOPOCTh XMMHUYECKOW PEAKIIMU U MOJOKEHUE XUMAYECKOTO PAaBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU, DJEKTPOHHBIM  0ajlaHC  OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIuu.
CocrapiieHUE ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI C UCIOJIL30BAHUEM METOIa MJIEKTPOHHOTO OaaHca.

Teopus >HIEKTPOIUTHYECKON AUCCOLMALAN. DJIEKTPOIUTHI U HEAIEKTPOIUThl. KaThoHbI, aHMOHBI. MexaHu3M Auccouuranvu
BEILIECTB C PA3IUYHBIMU BUJIaMU XUMUYECKOU cBs3U. CTerneHnb aucconuanuu. CHUIbHBIE U CJIa0bIe AIEKTPOJIUTHI.

Peakuun moHHoro oOmeHa. YcCiIOBHUS NMPOTEKaHUs pPeaKIMii MOHHOTO OOMEHa, MOJIHBIE W COKpAIllEHHBbICE MOHHBIC YPaBHEHUS
peakiuii. CBOMCTBa KHCIIOT, OCHOBAHUM W COJied B CBETE MPEACTABICHUN 00 3JIEKTPOJUTUUYECKON maucconuanuu. KadyecTBeHHBIC
peakunu Ha UOHBL. [IoHsATHE O TMApONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJETSIMU KPHUCTALIUYECKUX PEIMIETOK HEOPTaHMYECKUX BEIIECTB — METAJIOB W HEeMeTaioB (Tpadwurta u
anMasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpuUs), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTHM XHWMHUYECKON pEaKIUU OT BO3ACHCTBHUS
pa3sTUYHBIX (PAKTOPOB, UCCIIEIOBAHUE AIICKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIMUA KUCIIOT, IIEN0Ye U coyien



(BO3MOXXHO HMCITOJIb30BAaHUE BUJIEO MATEPUAJIOB), MPOBEACHUE OIBITOB, UIUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PeakUUid HOHHOTO
oOmeHna (oOpa3oBaHHE OcCajlika, BBIJCICHHE Ta3a, OOpa3oBaHUE BOJIbI), OMbBITOB, WIJUTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIMM (TOPEHHE, PEAKIIUU PA3IIOKEHHS, COSIMHEHMS] ), pacliO3HABaHUE HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO
KAUYE€CTBEHHBIX PEAKLINN HA HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaubl 1 X cOeIMHEHUS

OO6miast xapakTepucTHKa TanoreHoB. OCOOCHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTeneHW okucieHus. CTpoeHue u
¢duznyeckue CBOMCTBA MPOCTHIX BEUIECTB — TajJOreHOB. XUMHUYECKHE CBOMCTBA Ha MpHUMEpE XJiopa (B3aMMOJCICTBHE C METaJIaMH,
HEMETaJUIaMHt, 1iesnoyamu). XaopoBoaopoa. ConsiHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJMydYeHHEe, TpuMeHeHue. [leficTBue xyopa u
XJIOPOBOJOPOJA HA OPTaHU3M YesoBeKa. BaxkHelre XJI0puabl U UX HaX0KIEHUE B IPUPOJE.

O6mas xapaktepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC CTEIEHU OKHUCIICHHUS.
Crpoenrie U (U3HUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpPbl. AJIOTPONHBbIE MOAM(PHUKALHUHA KHCIOPOAA U CEPBI
Xumuueckue cBoiicTBa cepbl. CepoBOIOPO, CTPOEHUE, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA. OKCUABI CEPbl KAK MPEICTaBUTENIN
KHCJIOTHBIX OKcuAOB. CepHas KUCIOTa, (PU3MYECKHEe W XUMHUYECKHE CBOWCTBAa (0OIIME Kak MpEeACTaBUTENs Kiacca KUCIOT U
cnenuduueckre). XUMHUUECKUE PEAKIUH, JEeKallie B OCHOBE MPOMBIIIJIECHHOIO CIIOCO0a MOJy4eHUsl CEpHOM KUCIOTHL. [IpuMenenune
cepHoll kucnoThl. ConM CEpHOM KHUCIOThI, KAUECTBEHHAs! peakus Ha cyib(aT-uoH. HaxoxaeHue cepbl U €€ COETUHEHHUI B PUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKpPY)KAIOIIEW Cpelbl COCAUHEHMSIMH Cepbl (KUCIOTHBIE NOXKIHU, 3arpsA3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €r0 MPeAoTBPAIlEHUS.

OO6mrast xapakTepucTHKa 3JIeMEHTOB VA-rpyrimbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHBIE CTENEHUW OKUCIEHUs. A3OT,
pacnpocTpaHeHue B mpupoie, pusnueckue U XUMU4yeckue cBoiicTBa. KpyroBoporT azora B mpupoae. AMMUAK, ero (pu3nyecKkue u
XUMUYECKUE CBOWCTBA, MoiydyeHue W npumeHeHue. Conu aMMOHHMS, UX (U3UYECKUE UM XUMHUYECKHME CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHUA. A30THas KHUCJOTa, €€ MOoJIyueHHe, (PU3NYECKUe U XUMUYECKHE CBOWCTBA (00IIME Kak
NpeACTaBUTENs Kjacca KHUCIOT W creuuduueckue). Mcnonb3oBaHME HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MHUHEPAIbHBIX
yno0opeHnil. XuMUYecKoe 3arpsi3HEeHUE OKPYXKAIOIIEl Cpeibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsiI3HEHNUE BO3AYyXa, TOYBbI
u BonoémMoB). docdop, amnorpornusie mMomudukanuu pocdopa, ¢uznueckue u xumuyeckue cpoiictBa. Oxcun docdopa (V) u
dbochopHas kucnora, QuU3NYECKHEe M XMUMHYECKHME CBOWCTBA, moiyuyeHue. Mcmonb3oBanue QocdaToB B KayecTBE MHMHEPATIbHBIX
yA00pEHU.

Obmas xapakrepuctuka 3jaeMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKUCIICHHUS.
VYrnepon, amnorponHble MoAW(UKAIMM, PpAacHpOCTpaHEHHWE B TNpUpoae, (U3MUECKHe M XUMHUYECKHE CBOMCTBA. AjcopOuus.
KpyroBopot yrnepona B npupone. OKcunabl yriaepojaa, ux (pusnueckrue M XMMHUYECKHE CBOWCTBA, JIEHCTBUE HA JKHUBBIE OPTaHU3MBI,
NOJTly4YeHUE U MpPUMEHEHHE. DKOJIOornueckue npoOaembl, CBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV), rumoresa riiod6anbHOr0 MOTEIICHUS
KJIMMaTa, TapHUKOBBIA A (eKT. YronbHas KUCIoTa U €€ coliv, nX (U3HUYECKUE U XUMUYECKHUE CBOMCTBA, MOJTyYeHNE U MPUMEHEHHE.



KauectBenHass peakiusi Ha KapOoHaT-uoHBL. Mcrmonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKHX BEIECTBAX KaK O COCAUHEHUSX yriepoja (MeTaH, 3TaH, JTUJICH, alleTUJICH,
ATaHOJI, INIMIIEPUH, YKCYCHas KucioTa). [IpuponHbie UCTOYHUKU YIJIEBOJIOPOJOB (yroyib, IPUPOAHBIA ra3, HE(Th), MPOIYKTHI HUX
nepepaboTku (O€H3MH), UX POJIb B OBITY W IPOMBINIICHHOCTU. [ToHsATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: >KUpax, Oelkax,
yriaeBoAax — M UX POJiM B KU3HU YeoBeKa. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

Kpemnnii, ero ¢usznueckre u XMMUYECKHE CBONCTBA, MojydeHne u npumeHeHne. CoenuHeHusi KpeMHus B npupoje. Oomme
npencrabieHuss o0 okcume kpemaus (IV) m xpemuueBor kuciore. CHIMKATBI, UX WCIIOJB30BAaHUE B OBITY, B IPOMBIITUICHHOCTH.
Baxneiimme cTpouTenbHbIe MaTepUaibl: KEpaMHUKa, CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [Ipobiaembr 6€30macHOTO MCTIOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MPOBEACHNE KAUECTBECHHBIX PEAKIIUN HA XJIOPHU-
WOHBI M HAOJIOJCHUE MPU3HAKOB WX MPOTEKAHMS, OMBITHI, OTpaKAOIMME (HU3UICCKHE M XUMHUYCCKHE CBOMCTBA TajJOTEHOB M HX
COCIMHEHUM (BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB), 03HAKOMIICHHE C 00pa3liaMu XJIOPUIOB (TaJOTeHUI0B), O3HAKOMIICHUE C
oOpasiamu cepbl U €€ COeAMHEHUSIMHU (BO3MOXHO HMCIOJB30BaHUE BUACOMATEPUAJIOB), HAOIIOEHUE TIpoliecca OOyTiIMBaHus caxapa
MOJ1 IEWCTBUEM KOHIIECHTPUPOBAHHOMN CEPHON KUCIIOTHI, U3YYEHHE XUMUUECKIX CBOWCTB pa30aBICHHON CEPHOUM KUCIIOTHI, IPOBEICHUE
KaueCTBEHHOMW peakluu Ha Cyib(paT-uoH U HaOJI0IeHNE MTPU3HaKa €€ MPOTEeKaHus, O3HAKOMJICHHE C (PU3MUECKUMU CBOMCTBAMHU a30Ta,
dochopa M ux coenuHeHUN (BO3MOXHO HCIIOJIH30BAHME BHJIEOMATEepHaoB), oOpasiaMu a30THBIX U (HOchHOpPHBIX YyI0OpeHuH,
MOJIy4eHHE, COOMpaHKe, pacro3HaBaHWE U M3y4Y€HHE CBOWCTB aMMHaKa, NIPOBEICHHWE KAUY€CTBEHHBIX PEAKIMNA HA MOH aMMOHHS U
dbochaT-uoH U U3ydeHUE MPU3HAKOB WX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIICHTPHUPOBAHHON a30THOM KHCIIOTBHI C MEIbI0 (BO3MOYKHO
WCITOJIb30BAaHUE BHUICOMATEPHAIIOB), U3YUCHUE MOJIeTIeH KPUCTANIMUECKNX PEMIETOK anMasa, rpadura, QysuiepeHa, 03HaKOMIICHUE C
IIPOIIECCOM aACOPOIIMM PACTBOPEHHBIX BEIICCTB AKTHBHPOBAHHBIM YIVIEM M yCTPOHMCTBOM NPOTHBOTa3a, MOJydeHHE, coOMpaHue,
pacmo3HaBaHWEe W HM3YyYEHHWE CBOWCTB YIJIEKHCIIOTO Tasa, MPOBEJACHHE KAYECTBECHHBIX PEaKIMid Ha KapOOHAT M CHUJIMKAT-WOHBI M
W3YYCHHUE MPU3HAKOB MX MPOTEKAHUs, O3HAKOMIJICHHE C TIPOIYKIIMEH CHIIMKATHOW MPOMBINUICHHOCTH, PEIIEHNE YKCITEPUMEHTATBHBIX
3aJ1a4 o TeMe «BakHeNre HeMeTaUIbl U UX COeIUHEHUSY.

MeTaJlsIbl M UX COeTUHEHHS

OO0mrast XxapakTepuCTUKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBaHMM MX ToyiokeHusi B llepumoamueckoii cucrteme
xuMuueckux snmemeHToB [[. 1. MenneneeBa u ctpoenusi atomoB. CTpoeHHE MeTauioB. MeTauyeckas CBS3b M MeTaJUlnyecKas
KpUCTAJIMYECKAs] PEIIETKA. DJIEKTPOXUMUUECKUN DS HanpspDKEHUNW MeTaioB. du3nueckue M XMMHUYECKHE CBOMCTBA METAJLJIOB.
OO6mue crmocoObl momydeHus: MeTawioB. [IoHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBel
(cTanp, 4yTryH, JIOPATIOMUAHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIICHHOCTH.



[Ilenouynble MeTambl: nonoxenue B llepuommueckon cucreme xumuueckux siemeHToB [l WM. MenaeneeBa, crpoeHue ux
aTOMOB, HaxoXXJIeHHE B npupoje. Puznueckue M XUMUYECKHE CBOMCTBa (Ha mpuMepe HaTtpus W Kainus). OKCHIIBI U THIPOKCHIBI
Hatpus U Kanus. [[pyuMeHeHre 1eI0YHbIX METAJIOB U UX COEAUHECHUH.

[IlenouyHO3eMENbHBIE METAUIBI MAarHUM M KaJIbIIMW: MOJIOKEeHWE B Ileproanyeckol cUCTeME XMMHUYECKHUX 3JeMeHTOB /I.
N. MenaeneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJIE€HUE B mpupoje. PU3NUECKHE U XMUMHUUYECKHE CBOMCTBA MAarHUs W KaJbLMS.
Baxneiume coequHeHUs Kaablius (OKCHI, TUIPOKCH/I, COJIH). JKECTKOCTH BOJIBI M CIIOCOOHI €€ yCTpaHCHUS.

Amomununii: mnonoxkenune B Ilepuomnueckoin cucreme xumuueckux a3memMeHTtoB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoXJeHue B mpupozae. Pu3nveckne 1 XUMHIECKUE CBOMCTBA ATFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHAA U TUAPOKCH 1A aTIOMUHMS.

Keneso: nonoxenne B [lepuoanueckont cucreme xumuueckux aneMeHToB Jl. 1. MeHneneeBa, ctpoeHrne atoma, HaXOXKJICHUE B
npupojie. Ouznueckue U XUMHUYECKHE CBOMCTBa xkene3a. Okcuipl, ruapokcuasl u conu xenesza (II) m xenesa (III), ux cocras,
CBOICTBA U MOJIYyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C 00pa3liaMu METaJUIOB U CIUIABOB, UX (PU3UYECKUMU CBOMCTBaMU, U3yYCHHUE PE3YJIHbTATOB KOPPO3UU METAJIIOB
(BO3MOYKHO HCIIOJIb30BaHHE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaJbllUsd W HATPHUS C BOJOH (BO3MOXKHO
HCIIOJIb30BaHNE BHEOMATEPHAIOB), HCCIICIOBAHUE CBOMCTB KECTKON BOJBI, MpoOIlecca TOPEHUs Kejie3a B KHUCIOpoje (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHUS KaUYE€CTBEHHBIX PEaKIIM Ha MOHBI: MarHUsl, KaJIbITUS, AJIFIOMUHMS, [TUHKA,
xenesa (I1) u xenesa (I11), menu (1), HaGnrOEHNE M OMMCAHKE MPOIIECCOB OKPAIIMBAaHMS TIJIAaMEHH MOHAMH HATPUS, Kaus ¥ KaJIbITUS
(BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), UCCIEe0OBaHHEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHMS U THAPOKCHAA ITUHKA,
pellleHue IKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHelme MeTauibl U X COCTMHEHUS.

XHMUA ¥ OKpPYKaLIAs cpeaa

BemectBa u maTepuanbsl B MOBCEIHEBHOW >KU3HU 4elIOBEKa. be3omacHoe MCIOIb30BaHUE BEIIECTB U XMMUYECKUX PEAKIHUN B
obITy. [IepBasi HOMOIIb P XUMUUYECKUX 0KOTaX M OTPABIICHUSIX.

XHUMHUUECKOE 3arps3HeHUE OKpyKaroued cpenbl (mpeaenbHas nonyctumas KoHueHTpauus BemiectB, nainee — IIJIK). Poap
XUMHUH B PEIICHUHU YKOJOTUUECKUX TIPOOIIEM.

Xumuyeckuii IKCnepumenm:

M3ydeHHe o0pa3IoB MaTepuasoB (CTEKIIO, CIIaBbl METAJIJIOB, MOJUMEPHbBIC MaTEpUAIIbI).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs JOCTHTAlOTCS B X0/ OOYYEHHUS XUMHH B
eIMHCTBE Y4E€OHONH M BOCHMTATEIBHOW AESTENBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMH POCCUHCKUMHU COIMOKYJIBTYPHBIMU H
JTYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHSATBIMUA B OOIIECTBE MpPaBUIAMHA M HOPMaMH TOBEJCHUS M CIOCOOCTBYIOT Tpolieccam
CaMOIO3HAHUS, CAMOPA3BHUTHS M COIMATH3AINA 00yJarOIIHXCSI.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW IMO3UTHBHBIX IIEHHOCTHBIX
OpPHUEHTAIUI U PACIIUPEHHE OTBITA ACITSIBPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIICHHUS! K OTCUYECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAYYHOMY HACJICIUIO, TIOHMMAHUS 3HAYCHWUSI
XMUMUYECKOH HAyKd B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEpHOW WH(pOpMAIMEeld O TepeIOBBIX
JTOCTH)KEHUSIX M OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MHUpa M
00111eCTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEJCTaBICHUS O COIMAJIbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTHBHON
KOMITIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHOMCCIeI0OBATEIHCKOM, TBOPUECKONW M JPYTUX BUAAX NEATEIHHOCTH, TOTOBHOCTH K
pazHooOpa3HOW COBMECTHOW JCSTEIbHOCTH IPH BBINOJHEHWH Y4YEOHBIX, IO3HABATENLHBIX 3a7a4, BBIOJHEHUH XHMHUYECKHX
IKCIIEPUMEHTOB, CO3JIaHHH YYE€OHBIX MPOCKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIM B IMPOIECCE ITOW y4eOHOMH
JESITETbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBAPUINEH C IMO3UIIMH HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHNS:

MUPOBO33PCHUYECKHE TPEJCTABICHUS O BEIIECTBE M XWMHUYECKOH PEaKIMH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH W COCTABJISIOIIUAE OCHOBY JUI MOHMMAHHS CYIIHOCTH HAYYHOW KAPTHHBI MHUpPA, TPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHS IPHPOJBI, B3aUMOCBS3SAX 4YEJIOBEKAa C TPUPOJHON Cpeloil, O poNM XHMHU B TO3HAHUU DTHX
3aKOHOMEPHOCTEW;

MO3HABATEIbHBIC MOTHBBI, HANpaBIICHHbIE Ha TIOJYYCHHWE HOBBIX 3HAHWHA MO XHMHHW, HEOOXOIMMBIE IS OOBSCHEHHUS
HaOJII0IaeMBIX TIPOILIECCOB W SIBJICHHWM, MO3HABATENILHOW, MH(MOPMALMOHHOW W YHTATENLCKOW KYJIBTYpbl, B TOM YHCIE HAaBBIKOB
CaMOCTOSITEIGHOW pabOThl ¢ yYeOHBIMH TEKCTaMH, CHPAaBOYHOW JUTEPATypOil, IOCTYIMHBIMH TEXHUYECKHMH CpPEICTBAMHU
MH(OPMAIMOHHBIX TEXHOJIOTHIA;



UHTEpEC K OOYYEHMIO M IMO3HAHHIO, JHOOO3HATEIBbHOCTh, FOTOBHOCTh M CHOCOOHOCTH K €CaMOOOpPAa30BAHMIO, NMPOEKTHOH M
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABIECHHOCTH U YPOBHS 00yU€HUs B JaJIbHEHIIEM;

4) hopMuUpOBaHUS KYyJIbTYPHI 3/10POBbA;

OCO3HaHUE LEHHOCTU HU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 30pPOBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HHU,
OCO3HaHUE IMOCJIECACTBUI U HENpUATHE BPEAHBIX NPUBBIYEK (YIMOTPEOJIECHUS alKOIojsl, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH
coOII0ICHUSI ITpaBUII O€30IaCHOCTH MPU OOPALEHUH ¢ XUMUYECKUMHU BELIECTBAMU B OBITY U pealbHOM JKU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil u Tpyda pa3audHOTO poja, YBAKEHUE K TPYAy U pe3yibTaraMm TPYAOBOH
NEeATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHHUS MNPEIMETHBIX 3HAHMA MO XUMHUHU, OCO3HAHHBIA BBIOOP WHIAMBUIYAJTBHON
TPAEKTOPUH MPOJOJDKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U
NOTPeOHOCTEN, yCIemHO npo(ecCHOHaIbHON AEATENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHI, TOTOBHOCTh adalTHPOBATHCS B
Ipo(heCCUOHATIBHON Cpene;

6) 93K0JI0rHYeCcKOro BOCIIMTAHMA:

HKOJIOTMYECKU 1€7eco00pa3HOe OTHOILIEHHE K MNPHUpOJie KaK HCTOYHMKY JKM3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAHMI,
NOHMMaHHE IEHHOCTU 370pOBOr0 M 0Oe30macHOro odpasza *U3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U
ICUXUYECKOMY 3/10POBbIO, OCO3HAHUE [IEHHOCTH COOIIOACHUS MPaBUJI OE30M1aCHOTO MOBEIEHUS MIPU paboTe ¢ BEILIECTBAMH, a TAKXKeE B
CUTYyalUsX, yTPOXKAIOIIUX 310POBBIO U )KU3HHU JIIOAEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUA, IMOJIyYaeMble MPU W3YYCHHM XUMUH, JJIS PELIEHUs 3aJad, CBSI3aHHBIX C OKpYyKarollen
OPUPOJTHOM CpeloM, AJis TOBBIIIEHHUS YPOBHS SKOJOTMUECKOM KyJbTYpbl, OCO3HAHMs IJI00aJbHOTO XapakTepa SKOJIOTHMYECKHX
npo0ieM M MyTed MX PEIIeHHs] MOCPEACTBOM METOJOB XMMHH, HKOJOTHYECKOTO MBIIUJICHUS, YMEHUSI PYKOBOJCTBOBATHCSI WM B
MTO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJILHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe meTtanpeaMeTHBIX Pe3yibTaTOB BBIICISIOT 3HAUUMBIEC JJisi ((OPMUPOBAHUS MUPOBO33PEHUST OOIICHAYUYHbIC MOHSITHUS
(3aKOH, TeOpus, MPUHIIUI, TUTIOTE3a, (PaKT, cUCTeMa, MPOLECC, SKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4EOHBIX MpeIMeTax M TMO3BOJISIOT HAa OCHOBE 3HAHWM M3 ATUX MpeAMETOB (POpMHUpPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAy4YHOW KapTHHE MHUpa, U YHUBEpCaJbHBbIC yueOHbIC NCHCTBUA (MO3HABaTEIbHBIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), KOTOPHIE
obecreunBarOT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIbHOMY TUITAHUPOBAHHUIO U OCYIIECTBICHUIO YIEOHOM EeATeTLHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jiornuyeckue JaeiicTBUA:



YMEHUSI UCIOJIb30BaTh MPUEMBI JTOTUYECKOTO MBIIIJIEHUSI TP OCBOEHUHU 3HAHMM: PACKPBIBATH CMBICT XUMUYECKUX MOHATHUN
(BBIIETSATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSIMU), HCIOJIB30BATh MOHSATUS IS
OOBSCHEHMSI OTIENbHBIX (PAKTOB M SIBJICHUM, BBHIOMPATh OCHOBAHMS W KPUTEPUU IS KIAacCU(PUKAUMKM XMMUYECKHX BEIIECTB U
XUMUYECKUX PEaKlUi, yCTaHABJIMBATh NPUUYUHHO-CIEJICTBEHHbIE CBSI3M MEXKIY OOBEKTaMU H3YyUYEHHs, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIyKTUBHBIE, I€TyKTUBHbIE, TI0 aHAJIOTUH), 1€JIaTh BHIBOJBI U 3aKIIOYCHMUS;

yMEHHUE MPUMEHSATh B Mpollecce MO3HAHMS MOHATHUS (IPEIMETHBIE U METaNpeAMETHBIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH,
WCIIOJIb3yeMbIC B XHMHH, MPEOOpPa30BBIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJICIbHBIC TPEICTABICHUS — XUMWYECKUNA 3HAK
(cMMBOJI 3JIEMEHTA), XUMUYecKass GopMysa U ypaBHEHUE XUMUYECKON pPEaKIMu — NP PEIICHUH Y4eOHO-TTO3HABATEIBHBIX 3314, C
y49éTOM JTHUX MOJCIBHBIX TMPEACTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NPHU3HAKH H3Yy4aeMBIX OOBEKTOB —
XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIUN, BBISIBISATH OOIME 3aKOHOMEPHOCTH, TPUUMHHO-CJIEACTBEHHBIE CBA3U U IPOTUBOPEUHS
B M3y4YaeMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHE HCIO0JIb30BaTh IOCTABJICHHBIE BOMPOCHl B KA4€CTBE WMHCTPYMEHTA IO3HAHMS, a TAKXKE B KA4eCTBE OCHOBBI IS
dbopMHpOBaHUS TUTIOTE3BI 11O MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MpUOOPETEHUE OMbITa MO MJIAHUPOBAHUIO, OPTAHU3AIMK U TIPOBEJICHUIO YYEHUYECKUX IKCIEPUMEHTOB, YMEHUE HAOMIOAATh 32
XOJIOM TIPOIECCa, CaMOCTOATENIBLHO MPOrHO3UPOBATH €T0 Ppe3yjbTaT, (POPMYIHPOBATH OOOOIIEHUS M BBIBOJABI IO pe3yjbTaTam
MIPOBEIEHHOTO OMBITA, UCCIIEIOBAHMSI, COCTABISATh OTUET O MPOJICIIAHHOMN padoTe.

PabGora ¢ nnpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIMIO PA3NIMUYHBIX BHIOB U (OPM MPEACTaBICHUS,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMUUECKOTO COJCpKaHMs, CIIPAaBOYHBIE MOCOOUS, PECypChl
HNHTepHeTa), KpUTUYECKU OLEHUBATH MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YMEHHE TPUMEHSTh Pa3IMUHbIe METOJAbl M 3alpochl MPU TMOUCKE U OTOOpe HMH(OpPMAIMU U COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOJMMBIX JJIsl BBITIOJIHEHUSI YYEOHBIX W TO3HABATENIbHBIX 3aJad OMNpPeJeIEHHOTO TUIla, MPUOOPETEHHE OIbITa B 00JacCTH
UCIIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJbTYpPOHl AaKTUBHOTO MCIOJIb30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMPATHh ONTUMAIBHYIO (DOPMY TpeAcCTaBiIeHUS UH(POPMAIIUK U WUTFOCTPUPOBATH peliaeMble
3a71a4M HECJIO)KHBIMU CXE€MaMHu, AuarpaMmmaMu, IpyruMu opmamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHHUE WCIOJIH30BaTh U aHAJIM3UPOBAThH B MPOIIECCe YUCOHOW U MCCIEAOBATEIbCKOW IEITeTbHOCTH MH(GOPMAIINIO O BIMSIHUU
MPOMBIILIEHHOCTH, CETbCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH TPUPOTHON CPEIBI.

KoMMyHUKATHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe JeHCTBUS:

YMEHUS 3aJ1aBaTh BOIMPOCHI (B XOie auajora M (Wiu) TUCKYCCHUU) TIO CYIIECTBY OOCYXIaeMOil TeMbl, (JOPMYIHPOBATH CBOU
MPEJIOKEHNS] OTHOCUTEIIBHO BBIMIOJHEHUS IPEIJIOKEHHOMN 3a/1a4H;



YMEHHUSI MPEACTABIATh MOJIYYEHHBIE PE3YJIbTaThl MO3HABATEILHON JEATEIBHOCTH B YCTHBIX M NHCbMEHHBIX TEKCTaX; JEJIaTh
IPE3CHTALUIO PE3YIbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOro OmbITa, J1a00paToOpHOMl paboThl 1O
UCCJIEJOBAaHUIO CBOWCTB BEUIECTB, YUEOHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM MTO3HABATEJIBHOMN M HCCIIEA0BATENbCKON EATEIBHOCTH IPU
pELICHNN BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE Y4€Ta OOIMX MHTEPECOB M COIVIACOBAHUS MO3UIMM (00CyXIeHus, 0OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBbD», KOOPIAUHAIMS COBMECTHBIX JIEHCTBUI, ONpEeIeHNEe KPUTEPUEB IO OLIEHKE KayecTBa BHIIIOJHEHHOW pabOThl U
apyrue).

PeryasiTuBHbIe YHHBeEpCaAJbHbIE y4eOHbIe JeHCTBUSA:

YMEHUE CaMOCTOSTEIbHO ONPEIEHATh LENU JEATEIbHOCTH, IUIAaHUPOBATh, OCYLIECTBISATh, KOHTPOJHUPOBaTH W IPH
HEOOXOMMOCTH KOPPEKTHUPOBATh CBOIO JICSITENBHOCTh, BBIOMpaTh Haunbonee 3((PEKTUBHBIE CHOCOOBI pEIICHUS Y4YEOHBIX U
MO3HABATEJIbHBIX 33J]1a4, CAMOCTOSITEIbBHO COCTABIIATh WM KOPPEKTUPOBAThH MPEIOKEHHBIN aIrOpPUTM JEHCTBUIA NPH BBIOJHEHUN
3aJlaHuid C y4E€TOM IIOJyYEHHsS] HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIUAX, OLEHUBATH COOTBETCTBUE
MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOM LEJIH, YMEHUE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMbl€ B YCIIOBUU 3a/IaHHM.

HNPEAMETHBIE PE3YJIBTATDBI
K xonmy oOydenuss B 8 KJjacce mpelIMeTHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTpa)kaTh CHOPMUPOBAHHOCTH Y
00yJaronmxcsi YMEHHUIM:

. PACKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMHUUECKHUI AJIEMEHT, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJAHOPOJIHAS), BAJCHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U MOJICKYJIIpHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas JOJII XUMHUYECKOTO JJIEMEHTAa B COCAMHEHUH, MOJIAPHBIN O0BEM,
OKCHJI, KUCJIOTa, OCHOBAaHHE, COJIb, DJICKTPOOTPHUIIATEILHOCTh, CTCTICHh OKHCIICHWS, XMMHYECKas PEaKIus, KiaacCUupUKaIus
peaKIuii: peaKiui COSAUHEHUS, PEAKIMHM PA3JIOKCHUS, PEAKIUA 3aMCEIIECHUsS, Peaklnu OOMEHa, 9K30- W JHIOTCPMHUYCCKHEC
peakmuu, TETUI0BOM 3(pPEKT peakiuu, sapo aToMa, dJIEKTPOHHBIN CJI0W aToMa, aTOMHAsl OpOUTalb, PANYC aTOMa, XUMHUYECKas
CBSI3b, TIOJSIPHAS. W HETIOJISIPHAsI KOBAJICHTHASI CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHWOH, PacTBOP, MAaccoBas JOJI BEIIECTBA
(mpolieHTHAs! KOHIICHTPAIIUs) B PacTBOPE;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSITUA W TPUMEHSITh 3TU MOHATUS MPU OMUCAHUHU
BEIIECTB U UX IIPEBPALLCHUN;

. HCIIOJIH30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS (hOpMYIT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKITUH;

. OTIpeNeNsATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTEIECHb OKHCIICHUS JJIEMEHTOB B

OMHAPHBIX COETUHEHUSX, MPUHAIJIIC)KHOCTh BEIIECTB K OMPEAEIEHHOMY KIIACCy COCMMHEHUN 1Mo (opMmysaMm, BUJ XUMHYECKOU
CBSI3U (KOBAJIEHTHAS U UOHHAs) B HEOPTaHUYECKUX COCANHEHUSX;



. packpbiBaTh cMbica [lepuonnueckoro 3akona J[. Y. MeHaeneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE MEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT MX MOJIoKeHHs B lleprogudeckoil cucreme, 3aKOHOB COXPAHEHMSI MAcChl
BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUeHHUs, 3aKOHa ABOTraipo;

. OMKCHIBATh U XapaKTepu30BaTh TaOIU4HYI0 hopmy Ileproanyeckoil cCUCTEMbl XUMHUUECKUX 3JIEMEHTOB: Pa3inyaTh
MOHATHUS «TJaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymmna)y», manbie U O0JbIINE NEPUObl, COOTHOCUTH
o0o3HaueHus, Kotopble umerorcs B Tadnune «llepuoanueckas cuctema xumuueckux snemeHToB Jl. . MenpaeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUUYECKUX AJIEMEHTOB (COCTaB U 3apsi siipa, oOllee YUCIO0 JIEKTPOHOB U
pacnpeiesIeHUe UX 0 3JIEKTPOHHBIM CIIOSIM);

. KJIaCCU(PUIIMPOBATh XMMHUYECKHUE DJIEMEHTHI, HEOPTAaHWUYECKHE BEIIEeCTBA, XUMHUYECKHE pEaKIuu (110 YUCTy U
COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3D deKTy);

. XapakTepru30BaTh (OMUCHIBATh) OOIIME XHWMHYECKHWE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAas
ONHUCaHUE MPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

. MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU IMPOTEKaHUS
XUMUYECKUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYI0O M MOJSIDHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOTO
aJIeMeHTa 1Mo GopMyJie COSTMHEHHsI, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUUYECKOU
peakuuu;

. NPUMEHSTh OCHOBHBIC OIEpAIlMU MBICIUTEIBLHON ACATENBHOCTH — aHallM3 M CUHTE3, CpaBHEHHE, 0000IIeHHE,

CUCTEMAaTHU3alMI0, KJIacCU(UKAIMIO, BBIIBICHUE NPUYMHHO-CIEICTBEHHBIX CBA3€M — Ui WM3Y4YeHHs] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIMid, €CTECTBEHHO-HAYYHbIE METOAbl MO3HAHUSI — HAOJIO/IEHUE, U3MEPEHUE, MOACIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

. CJIeI0BaTh MpaBHJIaM MOJb30BAHUS XMMHUYECKOW MOCYA0M U 1a00paTopHbIM 0OOpYAOBaHUEM, a TAKXKE MpPaBHIIaM
oOpanieHusi ¢ BEHIeCTBAMU B COOTBETCTBUM C HMHCTPYKLMSIMH IO BBIIOJHEHHIO Ja0OPATOPHBIX XWMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJA U KUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOM
MAacCOBOM J0JIEM PAaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOAUTH XUMHUUYECKUE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO
PacTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB (JIakMyc, (peHomndranent, METHIOPaHX U JPYTHE).

K koHiy oOydeHusi B 9 KJjacce mpeMeTHBIC pe3ybTaThl Ha 0Aa30BOM YpPOBHE IOJKHBI OTpakaThb C(POPMHUPOBAHHOCTH Y
00y4aromuxcsi yMEeHU:

. PaCKphIBaTh CMBICT OCHOBHBIX XMMHYECKUX IMOHATHN: XMUMUYECKHH DSJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH,

aHHMOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJCHTHOCTH, JEKTPOOTPHIATEIILHOCTh, CTEIIEHb OKHCICHHS, XHUMUYECKast



peakiys, XUMUYECKasi CBsI3b, TEIUIOBOM 3(DPEKT peakiuu, MOJib, MOJIAPHBIN 00BEM, pacTBOP, AJNEKTPOIUTHI, HEIIEKTPOJIUTHI,
NEKTPOJIUTHYECKAsE UCCOIMAlMsA, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble H
HEOOpaTUMBbIE pPEaKlUd, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMHU, OKHUCIUTEIh, BOCCTAHOBUTEIb, OKHUCJICHUE U
BOCCTaHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTh, XUMHUUYECKasi CBSI3b (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKast ), KpUCTAJUTMUeCcKas
pemeéTKa, KOppo3us METaIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MNpeAesibHO nomyctumasi KoHueHtpamus [TIK
BEIIECTBA;

. WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUNA W IPUMEHATH 3TU IOHATUSA IPU ONKMCAHUU
BEILIECTB U UX NPEBPALICHUN;

. MCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJIsi COCTAaBIECHUS (JOPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEAKIIUH;

. ONPENEIIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHMYECKHUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa,

MPUHAIICKHOCTh BEIMIECTB K OMPENASIEHHOMY KJIacCy COeAMHEHWN 1o (opmyiiaM, BUJ XHUMHYECKOW CBs3M (KOBaJCHTHa,
WOHHAS, METATMYECKAsI) B HCOPTAHNYECCKUX COCAMHCHHIX, 3aps/] MOHA TT0 XUMUYECKOH (opMyIie, XapakTep Cpeanl B BOAHBIX
pacTBOpax HEOPTraHWIECKUX COCTUHECHUM, TUTT KPUCTAIUIMYECKON PEIIETKN KOHKPETHOTO BEIICCTRA,;

. packpbiBaTh cMmbich [lepuogndeckoro 3akona /. V. MenneneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBAThH
U XapakTepusoBarh TabnuuHyio ¢opmy Ilepuonnyeckoit cUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jMdarTh IMOHSTHUS «TJIaBHas
noarpymnmna (A-rpynmna)»y u «mnobouynas noarpymnmna (b-rpynma)», manble U OoJblliMe MEPHOJIbI, COOTHOCUTH O0O3HAYECHUS,
KOTOpPbIE UMEIOTCSI B MEPUOJIMYECKON TAOIHIIE, C YUCIOBBIMU XaPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsa sjapa, o0IIee YUCIO SJICKTPOHOB M pACIpe/eNieHHe UX M0 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB JJIEMEHTOB M UX COCJAMHEHHH B TMpeJeiax MaJbIX MEePUOJO0B U TJIABHBIX MOATPYII C
y4EéTOM CTPOCHHUS UX aTOMOB;

. KJIaCCU(PUITMPOBATh XMMHUYCCKHUE JJIEMEHTHI, HCOPTAaHMYECKHE BEIIECTBA, XUMUYECKHE pPEaKIuu (MO YHCIy H
COCTaBy YYACTBYIOIIMX B PEaKIUHA BEIIESCTB, MO TEIIOBOMY AP (EKTy, MO M3MEHEHUIO CTEICHEH OKHUCICHUS XUMHUYCCKUX
3JIEMEHTOB);

. XapaKkTepru30BaTh (OMHUCHIBATH) OOIIME U CHEIU(PUUECKUE XUMUUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,
MOATBEPkKAasi ONMMCAHNUE MPUMEPAMHU MOJICKYJISIPHBIX Y HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHA;
. COCTaBJIATh YPAaBHEHUS DJICKTPOJMUTHUECCKON JUCCOIMAIIMUA KHUCJIOT, IIEJI0Ueld U COJICH, MOJHBIE M COKpAIIEHHBIC

ypaBHEHUSI pEaKIMii MOHHOTO OOMEHA, YpaBHEHUS PEAKIUH, MOATBEPKIAIONMINX CYIIECTBOBAHNE TEHETHUYECKOW CBS3U MEKIY
BEIIIECTBAMHU Pa3JIMYHBIX KJIACCOB;

. PacCKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA TMOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOTO
OaraHca 3TUX PeaKIInii;



. IPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXXHOCTU MPOTEKAHUSI XUMHYECKHX
NPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;

. BBIUMCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOIO
3JIEMEHTA 10 (POpMyJIe COEINHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJUTH PAaCUETHI 110 YPABHEHUIO XUMHUUECKON
peakuuy;

. co0roaTh MpaBuia MOJIb30BAaHUS XMMHMUYECKON MOCyn0M M 1a00paTOpHbIM OOOpYJIOBAaHUEM, a TAKXKe MpaBUiIa
oOpallieHusi ¢ BEIIeCTBAMU B COOTBETCTBHHM C WHCTPYKUHMSMHU IO BBITIOJHEHHUIO Ja0OPAaTOPHBIX XUMHYECKHX OIBITOB IIO
MOJTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTJIEKHCIIOTO rasa);

. MIPOBOJIUTh PEAKLMU, MOATBEPKIAIOLIME KaYECTBEHHBI COCTAaB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJOpUA-, OpOMUI-, MOAU]I-, KapOoHaT-, (pocdar-, cuimkar-, cyabdar-, TMIAPOKCUA-UOHBI, KATUOHBI AMMOHHUSI U MOHBI
U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

. MPUMEHATH OCHOBHBIE OIEpPAllMU MBICIUTEIBHON AEATENbHOCTH — aHAM3 M CUHTE3, CpaBHEHHE, 0000IIeHMUE,
CHUCTEMAaTHU3AlINIO, BBISBICHHE MPUYMHHO-CIEACTBEHHBIX CBA3EH — NI U3YYEHHUS CBOMCTB BEIIECTB U XMMHYECKUX PEAKLIHM,
€CTECTBECHHO-HAYUYHbIE METOJIbl TMO3HAHWUA — HaONIOIEHWEe, HU3MEpPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT (peasibHbI MU
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne HanmMeHnoBaHue pa3iesioB U TEM IPOrPaMMbI KomnuyecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE)

/11 Bcero | Kourponshbie | IpakTuueckue | 00pa3oBaTelIbHBIE PECYPCHI

paboTHI paboThl
1.1 | Xumus — BakHas 00J1acTh €CTECTBO3ZHAHMS U TPAKTUUECKON ) 2 bubmumorexa [IOK
JIESITENIBHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c

1.2 BemecTBa u XuMHUECKHE pEeaKITUU 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Wroro mo pazneny 20

Pa3nen 2. BaxkHeiiine npeacraBuTe/ M HEOPraHMYECKUX BelECTB

2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

2.2 Bomopon. [TonsiTie 0 KMCIIOTaX B COMAX 8 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

2.3 Bopa. PactBopsl. [TonsiTHe 00 OCHOBaHHUAX 5 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

2.4 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COCAMHEHUM 11 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaeneeBa. Ctpoenune aTomoB. XuUMHUYeCKasi CBSA3b.

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaKkuuu

3.1 | [lepuonnyeckuii 3akoH u [lepnomudeckas cucreMa XUMHUECKUX 7 bubnnorexa [JOK
snemenToB J[. . MenneneeBa. CTpoeHue aToma https://m.edsoo.ru/7f41837c
3.2 | Xumuueckas cBs3b. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC peakiun | 8 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
Uroro no pazneny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PeszepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6

ﬂeﬂme./'leOCl’nb yuumein ¢ ysemom paﬁoueﬁ npocpammbsbl 6ocCnumanui:

Bkirouenue B YpPOK BOCITMTHIBAIOMICH I/IH(I)OpMaI_II/II/I, BOCIIMTaTEIbHOM 6606[[131. Hcnons3oBanue Pa3INYHBIX (I)OpM pe(bJ'IeKCI/II/I. OpFaHI/IBaI_[I/ISI
BSaI/IMO)IeI\/’ICTBI/ISI YUUTEIIb — YYCHHK Ha BCEX dTallax ypoKa 4€pe€3 YBaAXKXCHUC JINIYHOCTHU KAXKIOT'O IMMOAPOCTKA, pPOBHOC, 6HaFO)KeHaTeJ'II>HO€, YECTHOC U
OTKPBITOC OTHOICHHUC KO BCEM YUCHUKAM KJIaCCa. Hcnons3oBaHue KPUTCPUAJIBHOT'O U (I)OpMI/IpyIOIJ_IeFO OLICHUBAaHWAI.



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

O3HakoMJIEHHE ¢ HOPMAaTUBHO-TIPAaBOBBIMU TPEOOBAaHUSAMH K YPOKY C y4ETOM BO3PACTHBIX U MHAMBHUAYAIbHBIX 0cOOeHHOCTEH yuamuxcs. [IpuBieuenue
yuanmxcs K BoIpabOTKE KPUTEPUEB OIICHUBAHMUS, OCYIIIECTBICHUE CAMO - U B3aUMOOIICHKH y4eOHOH eaTeIbHOCTH.

Opranuzanus o0cyXIeHus, TMCKYCCHI, aHaI13a MOPAJIbHO-3TUYECKUX, COIIMAIbHO-3HAUNMBIX siBJIeHHI. COOTHECEHUE pe3yIbTaTOB COOCTBEHHOM
NESTEIILHOCTH ¢ IPU3HAHHBIMU 00pa3iaMu KyJIbTyphl, GOPMUPOBAHKE IEHHOCTHBIX OPUEHTUPOB HHCTPYMEHTAMHU y4eOHOTro Kypca. CMBICIIOBOE UTCHHE.
KomruiekcHbIi aHamu3 nHGOpMaIum.

3HAKOMCTBO Ha YpOKax ¢ Ouorpadueil yaeHbIX U UcClieZioBaTesei. 3SHAKOMCTBO C JIOCTOWHBIMHE MOAPAXKAHUS PUMEPAMH CAMOOTBEPKEHHOTO OTHOIICHHS K
JIOJSM, K ey, K OTedecTBY — Y4EHBIM, OTKPBITHSA KOTOPBIX MOCTYKUJIM MAaTEPUAIOM IS HAllMCAHUS TJ1aB y4eOHMKA, U3y4aeMbIX 3aKOHOB, SIBJICHUH,
coObITui. Micrionb3oBaHuEe MPEAMETHBIX 33/1a4 BOCIUTATEIIBHOTO COACPKAHUS.

Hcnonp3oBanue B paboTe HHTEPAKTUBHBIX (popM: paboTa B mapax u rpynnax. Mcnomab3oBanue COBpeMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, B TOM YHCIIE
KOMITbIOTEPHBIX.

Hcnonb3oBanue JUIaKTUYECKUX UTP, CIIOCOOCTBYIONIMX PA3BUTHIO Y YUAIIUXCS JIOTUYECKOTO MBIILICHUS, TTO3HABATEIILHBIX HHTEPECOB, YMEHUS 000011aTh,
KJIAaCCU(UITUPOBATh, PACCYXIAaTh, Pa3BUBATh BHUMATEIILHOCTh, OPHEHTUPOBATLCS B OKPYKArOIIeH 00cTaHOBKE. BocuTanue BBIICPKKH, TEPIICHUS B
JIOCTHXEHUH 11enu. Vcronbp30BaHne TBOPUYECKUX 3a/1aHUH.

Co3nanne y4eHUYEeCKUX Map «HACTaBHUK - HACTABJISIEMBI», BBITIOJHEHUE YUAIIMMHUCS POJIH «ITOMOIIHUKA WIH 1yOnépa yUuTens».

BxuroueHure B ypok 3a7iad UCCIIEIOBATEIBCKOT0, MPOSKTHOTO XapaKTepa, TEXHOJIOTHH MPOOJIEeMHOr0 00yUeHusl.

9 KIIACC
Ne n/mt HaumeHnoBaHue pa3ziesioB U TEM MPOrpaMMbl KonngectBo yacoB OnexTpoHHbIe (LIU(POBLIE)
Bcero | Kontponbhelie | IIpaktuyeckue 00pa30BATEIIBHEIC PECyPCHI
paboThI paboThI
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peaKuu
1.1 IToBTOpenue u yriyOneHrne 3HaHUH OCHOBHBIX Pa3JIeioB 5 1 bubnuoreka [JOK
Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX PEAKIIUN 4 bubmuoreka [JOK
https://m.edso0.ru/7f41a636
1.3 DneKkTpoauTHYecKas Jucconuanus. XuMHYECKue peakiuu B | 8 1 1 bubmuoreka [JOK
pacTBopax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbI M HX cOeTMHEHHS
2.1 OO0mas xapakTepucTUKa XUMUYECKHX Ay1eMeHToB VIIA- 4 1 bu6muoreka [JOK
rpynisl. ['ajgoreHs https://m.edso0.ru/7f41a636
2.2 OO61as XxapakTepucTUKa XUMUYECKHX 3JIeMEHTOB VIA- 6 bu6muoreka [JOK
rpynmsl. Cepa u e€ coeAMHEHUs https://m.edso0.ru/7f41a636
2.3 OO6m1ast XapaKTeprUCTUKa XUMHYECKHX 2JIEMEHTOB V A- 7 1 bubnuotexa [JOK
rpynisl. A30T, pochop 1 UX coeTMHEHUs https://m.edso0.ru/7f41a636
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24 OO6m1ast xapakTepruCcTHKa XUMUIECKHUX deMeHTOB [V A- 8 1 2 bubnuotexa [JOK

rpynibl. YTIepoa U KpEeMHUN M UX COCTUHEHUSI https://m.edso0.ru/7f41a636

Hroro no pazneny 25

Pa3nen 3. MeTaunibl U UX COeIMHEHUS

3.1 OO0111e CBOMCTBA METAILJIOB 4 bu6nuoreka [IOK
https://m.edso0.ru/7f41a636

3.2 Baxkueiinme MeTaIUIBl K UX COSTUHCHUS 16 1 2 bu6nuoreka [IOK
https://m.edsoo0.ru/7f41a636

Hroro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 Matepuaisl B )KM3HU YEJIOBEKa 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny 3

PesepBHOE Bpems 3 bubnmnoreka [HOK
https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

Jleamenvnocmos yuumens ¢ yuemom padoueii npozpammovl 60CHUMAHUA:

BxiroueHue B ypok BocIHTHIBarolIeil nHdopmaiuu, BocuTaTeNbHoi 6ecenbl. Mcnonp3oBanue paznuunbix ¢popM pediexcuu. Opranusanus B3auMoaeHCTBUS
YUHUTENb — YYEHUK Ha BCEX JTallax ypoKa 4Yepe3 YBAXKECHHE JIMYHOCTH Ka)JJO0Tro MOJPOCTKA, POBHOE, OJaroxenarebHOe, YeCTHOE U OTKPBHITOE€ OTHOIIEHHE KO
BCEM yueHUKaM kjacca. Vcrnonb30BaHne KpUTEPUATHHOTO U (POPMHUPYIOIIETO OLICHUBAHHUS.

O3HakoOMJIEHHE C HOPMATHBHO-TIPABOBHIMU TPEOOBAHMSIMU K YPOKY C Y4E€TOM BO3PACTHBIX W HHAMBHUAYaJbHBIX OCOOEHHOCTEH ywammxcs. [IpuBnedenne
yuanxcs K BoIpab0OTKe KPUTEpUEB OIICHUBAHUS, OCYIIECTBICHUE CAMO - U B3aUMOOIIEHKH y4eOHOH 1eaTeIbHOCTH.

Opranmszanuss OOCYXACHUS, AUCKYCCHH, aHalu3a MOPaIbHO-3THUYECKUX, COIUAIbHO-3HAUMMBIX sBIeHUN. COOTHECEHHE pe3yJIbTaTOB COOCTBEHHOU
NESTENIbHOCTH C TPU3HAHHBIMH 00pasliaMu KyIbTyphl, (JOPMUPOBAHHE IIEHHOCTHBIX OPHEHTUPOB WMHCTPyMEHTaMH ydeOHoro Kypca. CMBICIOBOE UYTEHUE.
KommiekcHbiil ananus uHbopMaIum.

3HAKOMCTBO Ha ypokax ¢ Ouorpadueil yuyeHbIX U uccieqoBareneil. 3HaKOMCTBO C JTOCTOWHBIMH MOJpa)KaHUsI MPUMEpPaMH CaMOOTBEPKEHHOTO OTHOIICHUS K
oMM, K Jeny, K OTedecTBy — YYE€HBIM, OTKPBITHS KOTOPBIX TMOCITYXUJIM MaTepyuajoM JjIsl HAMMCAHUS TJaB yuyeOHWKa, HW3y4aeMbIX 3aKOHOB, SIBICHUU,
coObITHii. Micrionp30BaHue MPEAMETHBIX 3a/1a4 BOCIIUTATEIILHOTO COJEPIKAHUSI.

Hcnonp3oBanne B paboTe MHTEPAKTUBHBIX (opM: paboTa B mapax u rpynmnax. Vcmonp3oBaHHEe COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHM, B TOM YHCIIES
KOMIIBIOTEPHBIX.

Hcnonp30BaHne AUIAKTHYECKUX WUTP, CIIOCOOCTBYIONIUX PA3BUTHIO Y YUaIIUXCsS JJOTUYECKOTO MBINIJIEHUS, MO3HABATEILHBIX HHTEPECOB, YMEHHs 00001IaTh,
KIIaCCU(UIIUPOBATh, PacCyXIaTh, pa3BUBaTh BHHUMATEIbHOCTb, OPHEHTHUPOBATHCS B OKpykKarwlieid oOcTaHoBKe. BocmuTaHue BBIIEPKKH, TEpIECHUS B
JIOCTUKEHUU 1enu. Vcroap30BaHne TBOPUECKUX 3aIaHUH.

Coznanue y4eHMUECKUX Map «HACTAaBHUK - HACTABIISIEMBIil», BHIMOTHEHUE YUAIIMMHUCS POIU «TIOMOIITHUKA WIH TyOnépa yIUTeNs».

Bxirouenue B ypok 3a7a4 HCCIEA0BATEIbCKOTO, MPOSKTHOTO XapaKTepa, TEXHOJIOTHU MPOOJIEMHOTO 00yUeHHUS.
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LIOKYMEHT MOAMNWCAH SNEKTPOHHOM NMOANWUCHIO
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