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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o XMMHM Ha YpOBHE OCHOBHOT'O OOIIET0 0OpPa30BaHMs COCTaBJIEHA HA OCHOBE TPEOOBAHMII K pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBl OCHOBHOTO obmiero obpasoBanms, mpeactaBieHHbIX B PI'OC OOO, a Takke Ha OCHOBE (eaepanabHOH padoueit
MPOrpaMMBbl BOCIIUTAHUS U C YYETOM KOHLEHIWH IMPENOAaBaHUs y4eOHOro mpeaMeTa «XuMHus» B 00pa30oBaTeNbHBIX OpraHu3aiusix Poccuiickoit
denepanuu.

[IporpammMa mo XxuMuM JaéT MPEACTABIEHHUE O LENAX, 00mell cTparerun o0y4eHus, BOCIUTAHNS U Pa3BUTUS 00YyJaIONIIMXCS CPEICTBAMHU
y4eOHOrO TpeaMeTa, YCTAaHABIMBAECT OOs3aTENbHOE NPEIMETHOE COJAepXKaHHe, NperycMaTpHBAcT paclpelelieHHe ero Mo KiaccaM |



CTPYKTYPHPOBAHHUE II0 pa3/esiaM U TeMaM IPOrpaMMBI 10 XMMHH, ONpeJessieT KOINYECTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTHKU COICPKaHWs,
PEKOMEHIyeMYIO IIOC/IEI0BATEIBHOCTh U3YUCHUSI XUMUH C YIETOM MEKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3CH, JIOTMKK ydeOHOTo Ipomecca,
BO3PACTHBIX OCOOCHHOCTEH 00YJaromuXcsl, oNpeesieT BO3MOKHOCTH MPeAMeTa I peann3aui TpeOOBaHNH K pe3ylbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHON IpOrpaMMBl Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHMs, a Takke TpeOOBaHUH K pe3yabTaTaM o0ydeHHs] XMMUH Ha YpOBHE LeNeH
W3y4EHUs IPeMEeTa M OCHOBHBIX BU/IOB yU€OHO-ITO3HABATEIFHON ASSITEIEHOCTH 00YHaIOMIErocs 10 OCBOSHHUIO YIEOHOTO COMep KaHusL.

3HaHWEe XUMUH CIYKHT OCHOBOH Uit (pOPMHPOBAHMS MHPOBO33PEHHS OOYJaIOIIETocs, €ro NMpeACTaBIeHHH O MaTepPHaIbHOM EIUHCTBE
MHpa, BaXXHYIO POJb WIParoT (OpMUpyeMble XHMHEH MPEICTABICHUSI O B3aUMOINPEBPAIICHUSIX YHEPIUU M 00 SBONIONHHN BEIIECTB B IPUPOAE, O
MyTSIX PEIIeHUs] TVIOOATBHBIX IPOOJIeM YCTOWYMBOIO Ppa3BUTHS UEIOBEUECTBA — CHIPHEBOH, DHEPreTHYECKOW, NHINEBOH M SKOIOIMYECKOit
6e301acHOCTH, IPOOJIEM 3/IPAaBOOXPAHEHHUSL.

N3ydyenue xumuu:

CIIOCOOCTBYET peali3allii BO3MOXKHOCTEH IJIsi caMOpasBUTUS M (pOPMHUpPOBaHMS KyJIbTYpHl JHYHOCTH, €€ o0med M (hyHKIHOHAJIBLHON
I'PaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHUPOBAHHE MBIIUIEHHS W TBOPYECKHX CIIOCOOHOCTEH OOYJaroIIMXCs, HABBIKOB HX CaMOCTOSTENIBLHOH YydeOHOH
JIeSITEIIFHOCTH, AKCIEPHMEHTAJIbHBIX U HMCCIEIOBATENECKHX YMEHHH, HEOOXOOUMBIX KaK B ITOBCEJHEBHOM JKH3HH, TaK M B NPO(ecCHOHATBHON
JIeSITEIIEHOCTH;

3HAKOMHT CO CHEIM(HUKON HAYIHOrO MBIIUIEHHS, 3aKJIIbIBAET OCHOBBI IIEJIOCTHOTO B3IJISa HA €IWHCTBO NMPUPOABI M YeNIOBEKa, SBIISETCS
OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUH €CTECTBEHHO-HAYIHOH ITPaAMOTHOCTH 00YyJaIOIINXCS;

crocoOCTBYeT (hOPpMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHUSI K €CTeCTBEHHO-HAYYHBIM 3HAHUSIM, K MIPUPOJIE, K YENIOBEKY, BHOCHT CBOM BKJIAJ B
9KOJIOTMYECKOe 00pa30BaHKHe 00yJarOIIIXCS.

JlanHble HampaBieHWs B OOY4EHHH XHMHH OOECHEYHMBAIOTCS CIEIU(UKON CoaepikaHusl ydeOHOro TpeIaMera, KOTOPBIM SBIsSeTcs
TIeTarOrMIecKy aJanTHPOBaHHBIM OTpaXKEHHEM 0a30BOH HayKH XMMHH Ha ONpeeIEHHOM JTare e€ pa3BUTHSL

Kypc xumnn Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa30BaHMsI OPUEHTHPOBAH Ha OCBOCHHE 00YJaIOIINMICS CHCTEMBI TIepBOHAYAIBHBIX MOHATHI
XHMMHH, OCHOB HEOPT'aHMYECKOH XMMHUH M HEKOTOPBIX OTAENBHBIX 3HAUNMBIX ITOHSITHH OpPraHMYeCKOH XHUMHH.

CrpykTypa cofiepXaHHs IporpaMMbl MO XHMHH CQOPMHpOBaHa HA OCHOBE CHCTEMHOro mnoxaxoma Kk e€ msydenuro. ConeprkaHue
CKJIQ/IBIBAETCSl M3 CHUCTEMBI NOHATHUH O XMMHYECKOM SJIEMEHTE M BEIISCTBE M CHCTEMBI MOHATHH O XMMH4Yeckod peakuuu. OOe 5TH CHCTEMBI
CTPYKTYPHO OpTaHH30BaHbI 110 TPHHIIMITY MOCIIEIOBATEILHOTO PA3BUTHSI 3HAHHI HA OCHOBE TEOPETHUYECKHX MPEICTAaBICHUH Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO y4€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /I. V. MenaeneeBa kak OCHOBHOI'O 3aKOHa XHMUM;

— Y4EHUsI O CTPOCHHHY aToMa U XUMHYECKOH CBSI3H;

— MpeacTaBIeHUH 00 MEKTPOIUTHIECKON TUCCOIMAIMN BEIECTB B pacTBOpax.

TeopeTnueckue 3HaHUSA PACCMATPHBAIOTCSA HA OCHOBE SMITIMPHYECKH MOTYYEHHBIX 1 OCMBICICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIBHO
OT OJHOTO YPOBHS K JPYroMy, BBINONHASA (YHKIMH OOBSCHEHHS M INPOrHO3UPOBAHMS CBOICTB, CTPOCHUS M BO3MOMKHOCTEH NPaKTHYECKOTO
MIPUMEHEHUS U MOTy4EHHS] U3Y4aeMbIX BEILECTB.

OcBOeHHE MPOrpaMMBbl 110 XUMUH CIIOCOOCTBYET ()OPMUPOBAHHIO NPEACTABICHHUS O XUMUYECKOH COCTABIIAIONIEH HAydHOH KapTHHBI MHPa B
JIOTMKE €€ CUCTEMHOH NPUPObI, LIEHHOCTHOTO OTHOIIEHUS] K HAYYHOMY 3HAHMIO M METOJAaM TO3HaHMS B Hayke. M3yueHne XMMHUM MPOMCXOIUT C
MPUBJICYCHUEM 3HAHUH U3 paHee U3Y4eHHBIX Y4eOHbIX NpeaMeroB: «OKpyxaromuid Mup», «buonorus. 5—7 knaccsl» 1 «Pu3nka. 7 Kiacey.

Ilpy u3yd4eHMH XUMHM HPOMCXOOUT (OPMHPOBAHHME 3HAHWH OCHOB XHMHYECKOM HAyKH KakK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS,
MPaKTUYECKON AEATEIBHOCTH YEI0BEKa U KaK OIHOI0 M3 KOMIIOHEHTOB MHPOBOH KYJbTYpHI. 3a/ia4ya y4eOHOro NpeMeTa COCTOUT B ()OPMUPOBA HUU
CHCTEMBl XHMHUYECKMX 3HAHWH — BaKHEHIIMX (AKTOB, IOHATHHA, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHHUH, JNOCTYIHBIX 000OIIeHHIT
MHPOBO33PEHYECKOT0 XapaKTepa, sA3blKa HayKH, B MPUOOIIEHUH K HAy4HBIM METOJAaM MO3HAHUS MPU W3y4E€HUHU BEILECTB U XMMHUUYECKHX PEakuuii, B
(OpMHPOBaHUM U Pa3BUTHUH [103HABATENIbHBIX YMEHUII M X NPUMEHEHUU B y4eOHO-IIO3HABATEIBLHOH M Y4eOHO-HCCIIe0BATEIbCKON JEATEIbHOCTH,
OCBOCHMH IpaBuJI 6E301aCHOr0 OOPAILEHN C BELIECTBAMH B IIOBCEHEBHOM JXU3HU.

[pu U3y4eHnr XUMUM Ha ypOBHE OCHOBHOI'O 0011ero 00pa3oBaHus Ba)KHOE 3HAUCHHUE IPUOOPEIIH TaKKUe LENH, KaK:

— (hOpMHPOBAHNE MHTEIUIEKTYaJbHO Pa3BUTON JINYHOCTH, TOTOBOH K CaMOOOPa30BAHHIO, COTPYIHHYECTBY, CAMOCTOSTEIILHOMY HPHHSATHIO
PeLLICHUIA, CIOCOOHOM ananTHPOBAThHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM JKH3HHU;

— HAalpaBJICHHOCTb OOY4EHHS Ha CHCTEMAaTHYeCKOoe IPUOOIIEHHE OO0YydalolMXcsi K CaMOCTOATEIbHOW I03HABATEJIBHON JeATeJIbHOCTH,
Hay4HbIM METOJaM MO3HaHHUS, (OPMHUPYIOIIMM MOTHBALUIO H PAa3BUTUE CIIOCOOHOCTEH K XMUMHUHY;

— obecrieueHre YCIIOBUM, CHOCOOCTBYIOIIUX IPHOOPETEHHIO OOYYAIOIIUMHUCS OMbITa PAa3HOOOPA3HOH NEATeNbHOCTH, I[O3HAHUS H
CaMOIO3HAHUSI, KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE TS Pa3JINYHbIX BUAOB JESTEIbHOCTH;

— (opmupoBanue 001IeH QYHKIMOHAIBHOW U €CTECTBEHHO-HAyYHOH I'PAMOTHOCTH, B TOM YHCJIE€ YMEHHI OOBSICHATH U OLICHUBATH SIBICHUS
OKPYKAIOILIIET0 MHpA, UCMOJb3Ysl 3HAHUS W OIBIT, MOJYIEHHbIE NMPU W3y4€HUH XUMHHU, IPUMEHSTh UX IPH PEIICHHH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYAOBOH AEATEIBHOCTH;

— ¢dopmupoBaHHe Yy OOY4aIOIMXCS TYMAaHHCTHYECKMX OTHOIICHMH, NOHMMAaHMS LEHHOCTH XHMHYECKHX 3HAHWH JUIS BBIPAOOTKH
9KOJIOTMYECKH 11eJIeCO00pa3HOro MoBeJCHHS B OBITY M TPY/IOBOH NEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3/10POBbS U OKPYKAIOIIEH MPUPOJIH O
cpensl;

— pa3BUTHE MOTHMBALMM K OOYYEHHIO, CIHOCOOHOCTEH K CAMOKOHTPONIO M CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOIEYENTOBEYECKHX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOGMIIS ¥ HANIPABIEHHOCTH JaJIbHEHILIEro 00y4YeHHS.

O01ee YucIo YacoB, OTBEAEHHBIX ISl U3y4EHHs XUMHH HA YPOBHE OCHOBHOTO 00IIero oopa3oBanusl, coctaBisieT 136 yacos: B 8 xiacce —
68 JacoB (2 yaca B HefIeNI0), B 9 kinacce — 68 4acoB (2 yaca B HEZEIIO).



COJEP)KAHUE OBYYEHUS

8 KJIACC

IlepBoHayaibLHBIe XHMHYECKHE MOHSTHS

[Ipeamer xumun. Ponb XMMHN B J)KU3HM YellOBeKa. XUMHUS B cHCTeMe Hayk. Tena u BemectBa. du3nueckne cBONCTBA BEIIECTB. ArperaTroe
cocTosiHHe BemecTB. [IoHsATHE 0 MeTomax No3HaHMS B XUMUHK. YucTele BemecTBa 1 cMech. CIioco0B!I pa3fesieHns cMecei.

ATOMBI 1 MOJIEKY/Bl. XUMHUIECKHE 31eMEHTEl. CHMBOJIBI XMMHYECKHUX 371eMEeHTOB. [IpoCThIe U CIIOXKHBIE BENIECTBA. ATOMHO-MOJICKYIISIPHOE
y4YeHHeE.

Xumunaeckast popMyna. BaneHTHOCTP aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BemlecTB. OTHOCHTENbHASI aTOMHas
Macca. OTHOCHTEIBHAs MOJIEKYJSIpHast Macca. MaccoBasi JOJIsl XUMHUYECKOTO SJIEMEHTA B COSTMHEHNH.

KonmgectBo BemecTBa. Momnb. MonsipHas Macca. B3anMocBs3b KonM4uecTBa, Macchl M YUCIa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérer mo
(bopMyliaM XUMHYECKUX COEANHEHHH.

du3nvecKkre U XUMUYECKUE SBICHNS. XUMHUUECKasi peakuust U e€ MpU3HaKy. 3aKOH COXPAHEHHs MacChl BEIIECTB. XMUMUUECKUE YpaBHEHUSL.
Krnaccnduxarms XuMI4IecKuX peaknnii (CoeTMHEHMs, pa3IoKeHNs, 3aMEeIICHNs], OOMEHa).

Xumuueckuit 3kcnepumenm:

3HAKOMCTBO C XMMHYECKOH IOCYIOH, MpaBwiaMy paboTel B aboparopun M mpuéMaMu oOpalneHust ¢ J1abopaTopHBEIM 000pYyIOBaHHEM,
H3y4eHHe W ONHMCaHHWe (M3MIECKHX CBOHCTB 00pa3LOB HEOPTaHWYECKHUX BEIIECTB, HaOmopeHWe (M3MYECKHX (IUIaBJICHHE BOCKA, TasHHUE JIBAA,
pacTHpaHue caxapa B CTYIIKe, KHIICHHE U KOHICHCAIWS BOJBI) M XUMHIECKHX (TOPEHUE CBEUH, MPOKAIMBAHNE METHOH MPOBOJIOKH, B3aUMOIeH CTBHE
MeJla ¢ KUCIIOTOH) SIBICHNH, HaOII0IeHNe 1 ONMCaHKe TIPU3HAKOB IPOTEKaHM XUMHIYECKUX Peaknunii (pasioykeHrne caxapa, B3auMOIEHCTBIE CEpHOI
KHCJIOTHI C XJIOpUIOM Oapwusi, pasiokenue ruapokcuaa menu (1) mpu HarpeBanny, B3auMozeicTBIe xene3a ¢ pactBopoM conu meau (11), nsydenne
CIIOCOOOB pa3zieNieHns] CMeced: C TOMONIBI0 MarumTa, (WIBTPOBAHHE, BBIIAPHBAHWE, JUCTIULIINSA, XpoMaTorpadus, NMpPOBEIEHHE OYHUCTKU
TIOBapeHHOI coiv, HaOO/IEHNE W ONMCAaHKE Pe3yIbTAaTOB MPOBEACHHUS OIBITA, WIUTIOCTPHPYIONIETO 3aKOH COXPAaHEHHs MAacchl, CO3JaHUe MOJeINei
MOJIEKYI (IIapOCTEPIKHEBEIX ).

Bascneiiuue npeacTaBuTe M HEOPraHMYeCKHUX BELECTB

Boznyx — cmech rasoB. CocraB Bo3yxa. Kucimopon — aneMeHT U npocToe BemecTBo. HaxoxieHue kuciaopona B mpupose, Gpusndeckue u
XUMHYecKkhe cBoiictBa (peakimu ropenus). Oxcuapl. [Ipumenenme kuciopoma. CnocoObl TONydeHHs KUCIOpoga B JiabopaTopu U
npoMBITIIeHHOCTH. KpyroBopot kucnopona B npupose. O30H — aJutoTponHask MOAU(HUKALS KUCIOPOa.

TermoBoii 3pdekT XMMUUECKOH peakliH, TEPMOXUMHIECKHE YpaBHEHHsI, SK30- U DHAOTEPMHYECKHE peakiuud. TOIUTMBO: Yroib W METaH.
3arpsi3HeHHE BO3/lyXa, YCHICHHE TapHUKOBOTO AP deKkTa, pa3pyleHne 030HOBOTO CIOSI.

Bomopon — snmemeHT M mpoctoe BemlecTBO. HaxoxneHume Bomoposma B TpHpone, (U3HYECKHe W XMMHYECKHE CBOMCTBA, NMPHMEHEHHE,
croco0b! moydeHus. Kuciors! u conmu.

MonstpHblit 00bEM ra3oB. Pacuérsl M0 XUMHYECKUM ypaBHEHUSIM.

®dusndeckne cBoiicTBa Bobl. Bona kak pactBopurens. PactBopsl. HachleHHBIE U HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTE BEIIECTB B
Boje. MaccoBas fons BelecTBa B pacTBOpe. XHMMHUYECKHe CBOWCTBa BOAbl. OcHOBaHuUs. Ponmb pacTBOpoB B MpHpOJE M B KHM3HHM UEJIOBEKA.
Kpyrosopot Bofipl B pHpoie. 3arps3HeHNe NPUPOIHBIX BoA. OXpaHa U OUYHCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukamms oxcumoB: coneoOpasyromye (OCHOBHbBIC, KHCIIOTHBIE,
amorepHbie) u HeconeoOpasyromme. Homenknarypa okcunos. du3nueckue 1 XMMHYECKUE CBOMCTBA OKCHIOB. [TonydeHHne OKCHIOB.

OcHoBanus. Knaccudukarus ocHOBaHMMN: MIENOYN M HEPACTBOPUMBbIC OCHOBaHMS. HomeHkatypa ocHOBaHUH. PU3nUECcKHe U XUMUYECKUE
cBoiicTBa ocHOBaHUH. [lomydeHue ocHOBaHUA.

Kucnotsl. Knaccudukauns kucnor. Homenknarypa xucinor. @u3ndeckne 1 XMMUYECKUE CBOMCTBA KUCIOT. Psi akrnBHOCcTH MetayuioB H. H.
Bekerosa. [Tomyuenue Kucior.

Conu. Homenknatypa coneil. @usnyeckue 1 XuMuyeckue cBoiicta comneil. [lonydenue comneid.

I'enernueckas cBsI3b MEXLy KJIaCCaMH HEOPTaHUYIECKUX COEJIMHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPECIICHUE CONEPKAHM KUCIOPOa B BO3/LyXe, MOJNyYeHHE, COOMPaHHe, PACIIO3HABAHUE U W3YdEHHE CBOWCTB KHCIOPOJA,
HaOJII0JeHHE B3aUMOJICHCTBHUS BELIECTB C KHCIOPOIOM H YCIOBHS BO3HUKHOBEHUS M IIPEKPAllEHUs rOpeHus (1Iokapa), O3HaKOMJIEHHE ¢ 00pa3iaMu
OKCHJIOB U OIKCAHUE UX CBOWCTB, MONyYEHUE, COOUpAHUE, PACIIO3HABAaHUE U U3YYEHUE CBOMCTB BOAOpOa (TOpeHHUe), B3aUMOACHCTBHE BOAOPOAA C
okcumoM Mmenu (I1) (Bo3MOXHO wHCMONB30BaHHE BHICOMATEPHUATIOB), HaOMOACHHE OOpA3IOB BEIIECTB KOJHUYECTBOM | MOIb, HCCICHOBaHHUE
0COOCHHOCTEH PACTBOPECHUSI BEILIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIICHHUE PACTBOPOB C ONMpPEACIEHHONW MacCOBOM JOIei pacTBOPEHHOTO
BELIECTBA, B3aUMOACUCTBHE BOJbI C METAJUIaMHU (HATPHEM U KaJiblieM) (BO3MOXKHO HCIIOIb30BaHHE BHJICOMATEPUANIOB), HCCIEAOBAHUE 00pa3LOB
HEOPraHMYECKHX BEILECTB Pa3IMUHBIX KJIACCOB, HAOIIOAEHHE WM3MEHEHHS OKPACKH HHAMKAaTOPOB B PAacTBOPAX KUCIOT M INENodel, H3ydeHHue
B3anMozeiicTBus okcuna meau (1) ¢ pacTBopoM cepHOIl KUCIOTBI, KACIOT ¢ METaJUlaMH, PEaKUuil HeWTpanu3alyy, MOTy4eHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOTO MeTala JPYyrMM M3 pacTBOpa COJM, PELIeHHE 3KCIEPUMEHTANbHBIX 3aJad 1o Teme «BaxHelmue Kiacchl
HEOPraHUYECKUX COCIUHEHUID.

Ilepuonnuecknii 3axon u I[lepuoanyeckas cucrema xumudeckux sjnemeHnToB JI. . Menneneesa. CTpoenne aTomMoB. XUMHYeCKast
cBs13b. OKHCJINTEIBLHO-BOCCTAHOBHTE/IbHbIE PeaKIuH

ITepBble MOMBITKK KIaCCH(DUKAIMU XUMUYECKHX 3JIeMEHTOB. [IOHATHE O TPpyNmax CXOAHBIX JIEMEHTOB (IUEIOYHbIE U IIEIIOYHO3EMETbHbIE
METaJlIbl, TAJIOreHbl, HHEPTHBIE Ia3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(pOTepHbIEC OKCHABI ¥ THIPOKCUIIBI.

[epuogmueckuit 3akon. [lepuognueckas cucrema xumudeckux snementoB . M. MenneneeBa. Koporkonepruonnas v JUIMHHOMEPHOIHAS
¢dopmer [eproauyeckoit cucrembl xumuueckux snemeHtoB . . MenpeneeBa. Ilepuonst u rpymmbl. OU3nveckuil CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB NEPUO/ia U TPYIIILI JIEMEHTa.

Crpoenne atomoB. CoctaB aTOMHBIX siiep. M3oTomsl. OnektpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHX
anemeHnToB llepuoguueckoii cucremsl /1. Y. MenneneeBa. XapakrepucTuka XMMHYECKOTO 3JIEMEHTA 110 €ro nonokeHuto B [lepuoauueckoit cucreme
JI. . Menpeneena.

3aKOHOMEPHOCTH H3MEHEHHs pajiyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAIMYECKHX M HEMETAJUIMYECKHX CBOMCTB MO TIpynmaM
MeproIaM.

3nauenue Ilepuommueckoro 3akoHa u Ilepmogudeckod CHCTEMBI XMMHUYECKHMX SJIEMEHTOB IJIsI pa3BUTHs Hayku u mpaktukd. [l W
MenneneeB — y4€HbIN U Fpa)/1aHuH.



Xumnaeckas cBs13b. KoBaneHTHas (TOIIpHAs U HETIOSIPHAS) CBSA3b. DIEKTPOOTPUIATETHHOCTh XUMUYECKUX 3IeMEeHTOB. MoOHHAas CBS3b.

Crenenp oxucieHns. OKHCIUTENFHO-BOCCTAHOBUTEIBbHBIC peakmuH. [Iporecchl OKWCICHWS M BOCCTaHOBICHMS. OKHCIUTENH U
BOCCTAHOBHTEIIH.

Xumuueckuit s3kcnepumenm:

n3ydeHre 00pa3IoB BEIIECTB METAIUIOB X HEMETAJUIOB, B3aUMOJIEHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMH KHCJIOT U IIEI04Yei, IPOBEeACHIE
OITBITOB, WLTIOCTPHUPYIOIINX IPHMEPHI OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOpEeHNe, Peakny PA3IoKEeHNUS, COSTUHEHHS).

Mescnpeomemnuie ceasu

Peanu3aryss MeXXIIpeAMETHBIX CBSI3eH IPH U3YUEHHH XUMHH B 8 KJIacce OCYIIECTBISIETCS Yepe3 MCHONB30BAaHHE KaK OOIIMX €CTECTBEHHO-
HaY4HBIX ITOHSTHH, TaK ¥ HOHATHH, SBIISIOIIIXCS CUCTEMHBIMH JUISL OTJETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTecTBEHHO-HAyJIHBIE IMOHSTHS: HAYYHBIH (DaKT, THUIOTE3a, TEOpHs, 3aKOH, aHaJW3, CHHTE3, KIAacCU(HKAIWs, ITEePHOANIHOCTH,
HaOJTI0IeHNe, YKCIIEPIMEHT, MOJISIIUPOBAHUE, H3MEPEHNE, MOJIETIb, SIBIICHHE.

®du3nka: Marepusi, aToM, dJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIWJA, H30TOIBI, PaIHOAKTHBHOCTH, MOJEKYNIa, JJIEKTPUUECKUH 3apsil,
BEIIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, ra3, (GU3MIECKHE BEJIMINHEI, €IHHULBI N3MEPEHHUs, KOCMOC, IUTaHeTHl, 38&311b1, C oHIe.

Buonorus: ¢porocuHTe3, IBIXaHUE, OHOChEpa.

T'eorpadus: atmocdepa, runpocdepa, MUHEpaIIBI, TOPHBIE TIOPOIbI, TIOJIE3HBIE HCKOITaeMbIe, TOIUTNBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo n xumMuUecKkasi peaKnust

ITepuognueckuii 3akoH. Ilepuonnueckass cucrema xumuueckux s1emeHroB . M. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHNH CBOMCTB XUMHUYECKUX AJIEMEHTOB ITEPBBIX TPEX MEPUOIOB, KAIHS, KATBIHI U HX COSMHEHUI B COOTBETCTBHH C ITOJIOKEHHEM JIEMEHTOB
B [leprouieckoii cucreMe U CTpOSHHEM HX aTOMOB.

CrpoeHre BemlecTBa: BUABI XUMHYECKOH CBS3M. THIBI KPHCTAUIMYECKHX PpEIIETOK, 3aBHCHMOCTh CBOMCTB BeNIeCTBA OT THIA
KPHUCTAIIMYECKON PEIETKY U BUJA XUMUUYECKOU CBSI3U.

Knaccndukamuss 1 HOMEHKJIaTypa HEOpPraHWYEeCKHX BEHIECTB. XHMHYECKHE CBOMCTBAa BENIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kiaccam
HEOpraHMYECKHX COSTMHEHHMH, TeHeTHYeCKask CBSI3b HEOPTaHUIECKUX BEIIECTB.

Krnaccnduxkarus XMMHYECKHX peakiid 0 pa3IndHBIM MTPU3HaKaM (TI0 YHCITY U COCTaBY YYacTBYIOIINX B PEaKIUH BEIIECTB, 110 TEIUIOBOMY
3¢ deKTy, 10 U3MEHEHHIO CTETICHEll OKHCIICHNS] XUMHYECKHX 3JIEMEHTOB, 110 00pPaTHMOCTH, TI0 YUaCTHIO KaTaJln3aTopa). DK30- U SHAOTEPMHUYECKHE
peaKIiy, TepPMOXUMHUYECKIE yPAaBHEHHS.

[MonsTre o ckopoctn xuMudeckoi peakiuu. [loHsTHE 00 0OpAaTHMBIX U HEOOPATHMBIX XMMHUECKUX PEeaKIHsX. [IOHITHE O TOMOTreHHBIX H
reTeporeHHsIx peakuusx. [lonstue o xaramuse. [ToHaTHe 0 XMMIYecKOM paBHOBecHH. DaKTOpHI, BIUSIONIME HA CKOPOCTh XMMHUUECKOH peakIiu 1
TIOJIOXKEHIE XUMUIECKOTO PaBHOBECHSI.

OKHCIIMTENbHO-BOCCTAHOBUTENBHBIC ~ PCAKIMH, JIEKTPOHHBIH OalaHC OKMCIHMTENbHO-BOCCTAaHOBUTENbHOH peakuuu. CocraBieHue
YPaBHEHHUH OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI C HCIOIb30BaHUEM METO/a IEKTPOHHOro OanaHca.

Teopust 3MEKTPONUTUYECKON AUCCOLMALMU. DIEKTPONUTHI U HEIIEKTPONHUTHL. KaTHOHBI, aHHOHBL. MeXaHW3M IUCCOLMALUM BEILECTB C
Pa3IMYHBIMU BHAMU XUMHUYEcKOi cBsa3u. Crenens nuccormanyu. CHIbHbIE U CIa0ble SJIEKTPOIHUTHL.

Peakiun noHHOro oOMeHa. YCIOBHS NMpPOTEKAaHWS PEaKLUil MOHHOrO OOMEHa, IMOJHBIC M COKPAIUEHHbIC MOHHBIC YPaBHEHHS PEaKLHH.
CBoiicTBa KHCIIOT, OCHOBaHUH U COJIEil B CBETE MPEJICTABICHUH 00 3JICKTPOIUTHYCCKOM Aucconnanyi. KayecTBeHHble peakuuy Ha noHsl. [Tonstue o
THIPONN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPHCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX BEIIECTB — METa/UIOB W HeMeTawioB (rpadura u aiMasa),
CIIOJKHBIX BEIIECTB (XJIOpUJAA HATpHs), HCCIEIOBAHME 3aBHCHUMOCTH CKOPOCTH XMMHYECKOHW pEakIMH OT BO3ACHCTBUS pa3iM4HbIX (DAKTOpOB,
UCCIIEZIOBAHHUE AJIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, MPOLECCa JUCCOLMALUMM KUCIIOT, LIeIoueld 1 coneil (BO3MOXKHO HCIIOIb30BaHUE BUIIEO
MaTepHalioB), POBEJECHHUE OIBITOB, WUTIOCTPUPYIOLINX IIPU3HAKH IPOTEKAHUS peaKLuid MOHHOro oOMeHa (oOpa3oBaHHE OCajKa, BbIIEICHHE rasa,
o0pa3oBaHUE BOMbI), OIBITOB, HJUIFOCTPUPYIOIIMX IIPUMEPbI OKHCIMTEIbHO-BOCCTAHOBUTENILHBIX DPEaKUUi (IOpEeHHe, PEaKLHMH Ppas3ioKeHHs,
COEJIMHEHUS), pacllO3HABaHHE HEOPTAHNUYECKHX BEILECTB C MOMOILBIO KAYECTBEHHBIX PEaKLUi Ha MOHBI, pellIeHHE SKCIIEPUMEHTAIIbHBIX 33a4.

HemeTaJuibl 1 HX coeIMHEHUS

OO01mas xapakreprcTrka ragoreHoB. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIe cTerneHn okucieHus. CTpoeHne 1 pU3nvecKrue CBOHCTBa
MPOCTHIX BEIIECTB — TaJIOr€HOB. XHMHUYECKHE CBOMCTBA Ha MpHMEpe XJopa (B3aUMOIEWUCTBHE C MeETalyIaMH, HEMETaUIaMHM, IIEIOYaMH).
Xnoposogopon. ConsiHast KHCIOTa, XMMUYECKHE CBOMCTBA, MOMyYeHUE, IPUMEHEeHHe. J{eficTBre XJIopa M XJIOpOBOAOPOAA Ha OPraHM3M UEJIOBEKa.
Baxneiimue XJI0pHIBI U UX HAXOXKIEHHUE B IIPUPOJIE.

Obmas xapakrepuctuka s1eMeHTOB VIA-rpymmel. OcoOEHHOCTH CTPOEGHHS aTOMOB, XapaKTepHble cTeneHdu okucieHus. CTpoeHue u
(bu3nueckre CBONHCTBA MPOCTBIX BELIECTB — KUCIOPOAA U CEpbl. AJUIOTPONHbIE MOAMU(HUKALMU KUCIOpOia U cepbl. XMMHYECKHE CBOMCTBA CEpBI.
CepoBonopos, crpoeHue, (GU3MYECKue M XUMHUUYecKHe cBoiicTBa. OKCHIbI cepbl KakK IPEICTABUTENM KHCIOTHBIX OKcHOoB. CepHas KHCIIOTa,
¢dusnyecKkie U XUMHYECKHe CBOWCTBA (OOIHE KaK MPEICTaBUTEIIs Kiacca KUCIOT U crienuduyeckue). XUMHYeCKHEe PeaKiiy, JIeKAIIUe B OCHOBE
MPOMBILIJIEHHOT0 CIoco0a IONYy4eHHs] CepHOH KHCIOThl. IIpumeHeHue cepHoOW KucaoThl. CONM CEpHOH KHUCIOTBI, KaueCTBEHHAs peakuus Ha
cynbdar-noH. Haxoxaenue cepsl U €€ CoequHeHUI B mpupoje. XUMHUECKOe 3arpsi3HeHHE OKPYXKAIOIIEH Cpeibl COSTUHEHUIMU Ccepbl (KUCTOTHBIE
JIOKIM, 3arpsI3HEHHE BO3/IyXa 1 BOTOEMOB), CIIOCOOBI €ro MpeJ0TBPAIleHHUSI.

OO0mast xapakrepuctuka 37aeMeHTOB VA-rpynmbsl. OCOOCHHOCTH CTPOEHHsS aTOMOB, XapakTEepHbIE CTENEHH OKHUCICHUS. A3OT,
pacrnpocTpaHeHHe B TpUpoe, (pHU3MYECKHe W XMMHYECKHe CBOKMCTBa. KpyroBopoT a3ora B mpupoie. AMMHAK, ero (pU3MYECKHe W XUMHYECKHEe
CBOWCTBa, MonyyeHHe U npuMeHeHue. Conu aMMOHMSA, X (QU3MYECKHE M XMMHYECKHEe CBOMCTBA, NMpUMeHeHne. KayecTBeHHas peakiys Ha HOHbI
aMMOHHS. A30THas KHCJIOTa, e€ NoiydeHue, pU3NYecKue U XMMHYECKHe CBOMCTBA (00IMe KaK MPeICTaBUTENs Kilacca KUCIOT U crenuduyueckue).
Hcnone3oBaHne HATPATOB U COJIEH aMMOHHS B KAU€CTBE MUHEPATBHBIX YIOOPEHUH. XUMUYECKOE 3arps3HEHNE OKPYKAIOMIEH Cpebl COeTMHEHISIMU
a30Ta (KUCIIOTHBIC JOXK/IH, 3arPsI3HEHHE BO3/yXa, MOYBBI M BO1oéMOB). Pocdop, autoTponHbie Moaudukanun Gocdopa, Gpusndeckue 1 XUMHUECKIE
cBoiictBa. Oxeun docdopa (V) u pocdopras kucnora, pusHdeckrne U XUMIUIECKHE CBOWCTBA, MolydeHue. Mcnonp3oBanue GochaToB B KauecTBe
MUHEPAIIGHBIX YIOOPEHUIA.

OOmast xapaktepucruka 3meMeHToB |V A-rpymmel. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTENCHNM OKUCIEHHS. YTIepof,
aJUTOTPOITHBIE MOTU(HKALINK, pPacIIpOCTpaHEHHE B IPUPOJE, PH3HIECKUEe U XUMUYECKHE CBOMcTBa. Ancopouus. Kpyrosopor yriepona B mpupoze.
Oxcuapl yriaepopa, ux (pusndeckne W XMMHUYECKHE CBOWCTBA, NEHCTBHE HA JKUBBIE OPTaHM3MBI, MONYYEeHHE M HPUMEHEHHE. DKOJIOTHIECKHe



po0OJIeMsl, cBsi3aHHBIE ¢ oKcuaoM yriepoaa (IV), rumoresa riro6aabHOrO MOTEIUICHUS KJIMMATa, MApHUKOBBIN 3(dexr. YrompHas KHCIoTa U eé
comy, MX (U3NYECKHe M XHMHUYECKHE CBOICTBa, IOMydeHHMEe W mnpuMeHeHHe. KadecTBeHHas peakmusi Ha KapOoHaT-MoHEI. Vcromp3oBaHme
KapOOHATOB B OBITY, MEAUINHE, IPOMBIIIIIIEHHOCTH W CEITHCKOM XO3SIHCTBE.

[lepBoHaYaTBHBIE MOHATHS 00 OPraHNYECKHUX BEIECTBAX KAK O COSANHEHMAX yriepoaa (MeTaH, 3TaH, STWISH, alleTHICH, STaHOJI, [NIHIEPHH,
YKCycHas Kucnota). I[IpupoHbie HCTOYHHKH YTIIEBOZOPOAOB (YTroib, IPHUPOAHBIH ra3, HedTh), MPOAYKTH UX nepepaboTku (OeH3MH), UX POIb B OBITY
1 TIPOMBINIICHHOCTH. [loHATHE 0 OHMOMOrMYecKH BayKHBIX BEIECTBAX: JKHpax, OeNkax, yriaeBoJax — M X POJH B JKH3HHU 4eloBeKa. MarepuaiabHoe
€AMHCTBO OPTaHUIECKUX 1 HEOPTaHMYECKUX COEJIIHEHUI.

Kpemunii, ero ¢pusmdeckie 1 XUMHYECKHE CBOICTBa, IOMydeHne u npruMeHeHne. CoeanHeHus KpeMHus B pupoze. O0mme npeacTaBieHus
00 okcune kpemuus (IV) m xpemumeBod kuciore. CHIMKATBl, MX HCIOJIb30BaHHE B OBITY, B IPOMBIIUICHHOCTH. BakHeimme crponTeabHbIe
MaTepuaibl: KepaMHuKa, CTEKJIO, LEeMEHT, OeToH, ene300eToH. IIpobmembl 06e30macHOrO HCIIONB30BAHUS CTPOUTEIBHBIX MaTepHAIOB B
TIOBCEIHEBHON JKU3HH.

Xumuueckuit s3kcnepumenm:

n3ydeHne oO0pa3OoB HEOPraHWYECKHX BEIECTB, CBOMCTB COJSHOM KHCIIOTHI, NPOBEIEHHME KAaueCTBEHHBIX PEaKIMii Ha XJIOPHI-HOHBI H
HaOJIIOIeHNe TPU3HAKOB MX IPOTEKAHMS, OIBITHI, OTpakaromye (H3WIeCKHe W XMMHYECKHE CBOMCTBA TaJOI€HOB M HX COSAMHEHHH (BO3MOXKHO
HCIIOb30BaHNE BHAEOMATEPHAIOB), O3HAKOMIIEHHE ¢ 00pa3IaMy XJIOPUAOB (TaJOTeHU/IOB), O3HAKOMIIEHHE ¢ 00pa3laMH cephl U e€ COoeIMHEHNUSIMU
(BO3MOXKHO HCIIONB30BaHHE BHIEOMATEpPHANIOB), HAOIIOJEHHE IIpolecca OOYIJIMBaHMS caxapa IOf JeiCTBHEM KOHIIEHTPHPOBAHHOW CEpHOI
KHCJIOTHI, N3y4eHNe XUMHIECKUX CBOIMCTB pa30aBICHHOI CEpHOH KHCIIOTHI, POBEJCHIE KaueCTBEHHOM peakiuy Ha CyiabdaT-HoH M HaOmoaeHne
Npu3Haka e€ TpPOTeKaHWs, O3HaKOMJIEHHE ¢ (M3MUECKMMH CBOMCTBaMH a3ora, Qochopa M MX COSTUHEHMI (BO3MOXKHO HCIIONB30BaHHE
BH/IEOMAaTepHaoB), oOpa3laMH a30THBIX M (QOCHOpHBIX ymoOpeHHi, ToiydeHHe, coOMpaHHe, paclio3HaBaHWE WM HM3YdeHHE CBOWCTB aMMHaka,
NIPOBE/ICHNE KAa4YeCTBEHHBIX peaknuuid Ha HOH aMMOHMS W (Qocdar-MOH H U3ydeHHE NPU3HAKOB UX IIPOTEKAaHWs, B3aUMOJCHCTBHUE
KOHIIGHTPHPOBAHHOM a30THOW KHCJIOTHI ¢ MEZbI0 (BO3MOXKHO HCITOIB30BaHHME BUJIEOMATEPHANIOB), M3YdEHHE MOJENe KPUCTANIMIECKUX PEMIETOK
anMasa, rpadwura, QyulepeHa, O3HaKOMJIEHHE C IPOIECCOM aJCOpPOIMM pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YINIEM H YCTPOHCTBOM
MIPOTHBOTa3a, Moy4eHre, cOOMpaHue, paclio3HaBaHUe U N3ydeHHe CBOWCTB YIUIEKHCIIOrO T'a3a, IIPOBEICHIE KaueCTBEHHbBIX peakIui Ha KapOoHAT 1
CHJIMKaT-MOHBl W W3yYeHHWe TMPU3HAKOB WX MPOTEKAaHWs, O3HAKOMJICHHE C NPOAYKIHEH CHWIMKATHOM MPOMBIIUICHHOCTH, peIIeHUEe
IKCIIEpUMEHTANBHBIX 33]1a4 M0 TeMe «BakHelIne HeMeTallTbl U UX COSANHEHHSD).

MeTaJliIbI M HX COeTHHEHHUST

OOmmiast XapakTepUCTUKa XMMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM HX IOJOXKEHUsS B [lepromudeckoil cucreMe XMMHYECKHX
anementoB JI. Y. MenneneeBa u crpoenus aromoB. CTpoeHre MeTauioB. MeTtayuindeckasl CBsI3b M MeTaJUTMUECKasi KPHCTAIIHYECKasi peréTka.
DJIEKTPOXUMHYECKHI psii HanpspkeHnH MmerayuioB. Ou3nyeckne W XMMHYECKHE CBOWCTBa MeTawioB. OOmue criocoObl MONyYeHHs MEeTaslIoB.
[NonsTHE O KOPPO3UH METAILIOB, OCHOBHBIE CIIOCOOBI 3alUTHI X OT Koppo3uu. CIuiaBbl (CTallb, Yyr'yH, TIOPATIOMHHHIN, OpOH3a) M UX IIPUMEHEHUE B
OBITY U IIPOMBIILICHHOCTH.

llenouynsle Merayuisl: monoxeHue B Ilepuomuueckoil cucremMe XuMuueckux snemeHTtoB [l M. MeHnneneeBa, cTpoeHHE HX aTOMOB,
HaxoxJeHue B npupone. dusnyeckue W XUMHYECKHe CBOHcTBa (Ha mpumepe HATpust M Kanus). OKCHABI M THAPOKCHABI HATPUS M KaJHs.
IIpyMeHeHNe MIEOYHBIX METAIIOB U UX COCIUHEHHMH.

[leno4yHO3eMeNbHBIE METAIBI MAarHUI M KanbLuil: nonokeHue B Ilepuoanueckoit cucreme xuMuueckux snementoB JI. M. Menneneesa,
CTPOCHHE UX aTOMOB, HAXOX/JEHHE B pupoze. Pu3ndeckue U XMMUYECKHE CBOMCTBA MarHus U Kayblus. Baxkueiime coetHenus Kanbuys (OKCH,
THAPOKCH, conu). JKECTKOCTh BOBI U CIIOCOOBI €€ yCTpaHeHHUS.

Anromunuii: nonoxxenue B [lepuonnyeckoit cucreme xumuyeckux snementos /1. 1. Menzeneesa, cTpoeHre aToMa, HaXOXK/ICHUE B IPHPOJIE.
du3nveckre ¥ XUMUYECKHE CBOMCTBA altOMUHKsS. AM(OTEpHbIe CBOMCTBA OKCUIIA U THAPOKCH A ATFOMUHMSI.

Kenezo: nonoxenue B Ilepuoanueckoil cucreme xumuueckux aneMmeHToB [[. 1. MenzaeneeBa, cTpoeHue aToMa, HaXOXJI€HUE B IIPUPOLE.
du3nyeckre 1 XUMUYECKUe CBOicTBa xkene3a. Okcupl, ruapokeuabl 1 conu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa U noyy4eHue.

Xumuueckuii JKcnepumenm:

O3HaKOMJICHHE C 00pa3llaMi METAJUIOB U CIUIABOB, UX (DM3MYECKMMH CBOMCTBAMH, H3y4€HUE PE3Y/IBTATOB KOPPOSUH METALIOB (BO3MOXKHO
HCIIOJIb30BaHNE BHICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA KalblLUsl W HAaTpUs C BOAOW (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB), CCIEIOBAHHE CBOMCTB KECTKOM BOABI, IIPOLIECca TOPEHHUS JKene3a B KUCI0poe (BO3MOXKHO HCIOIb30BaHUE BUAEOMATEPHATIOB),
MPU3HAKOB MIPOTEKAHMUSI KAYECTBEHHBIX PEAKIMil HA MOHBI: MarHUs, KaJIbIIKs, aMIOMUHUS, [IMHKA, jxene3a (1) u xenesa (111), meau (11), Habnronenue
U OIMCAHKE NPOLIECCOB OKPAIMBAHUS IUIAMEHM MOHAMU HATPHs, KaJIMSA U Kajblys (BO3MOXKHO HCIOJb30BAaHUE BHIEOMATEPUAJIOB), HCCIEIOBAHHE
aM(}OTepHBIX CBOKMCTB T'MIPOKCHA ANIOMUHUS U IMIPOKCHIA LIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 33au 10 TeMe «BaxHeime MeTamisl 1 ux
COCZIMHEHHUSY.

XHMUs 1 OKpYKamoIas cpeaa

BemiectBa 1 Marepualisl B IOBCEHEBHOMN KHU3HU YeJIOBEKa. be3omacHoe MCMob30BaHME BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas
[IOMOILIb IIPY XUMHUYECKHX 0XKOTr'aX U OTPABJICHUSX.

Xumuueckoe 3arpsisHeHUE OKpYKarollel cpeabl (peenbHas I0MyCcTIMas KOHIEHTpauus BeulecTs, Aajee — [1/1K). Ponp xumun B pemennu
9KOJIOTHYECKUX TPOOIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue 00pas3IloB MaTepHaoB (CTEKIIO, CIUIaBbl METAIUIOB, IIOJTMMEPHBIEC MaTepHaIIbl).

Mescnpeomemnule céazu

Peanuzaiuss MEKIPEAMETHBIX CBsI3€il MPH M3YyYeHHUHM XUMHHU B 9 Kilacce OCYIIECTBIACTCS 4epe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX MOHATHH, TaK M MOHATHH, ABJISIONIMXCS CUCTEMHBIMH JUIS OTJIEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01He ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAay4HbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs, aHalM3, CHHTE3, KiacCU(UKalKs, NEepHOINYHOCTb,
HaOJI0JeHHE, SKCIICPHUMEHT, MOJICTMPOBaHUE, U3MEPEHHUE, MOJICTIb, SIBIICHHE, NAPHUKOBBIH 3(D(EKT, TEXHOIOTHsl, MaTCPHAIBI.

®dusuka: Marepus, aroM, JJICKTPOH, NMPOTOH, HEWTPOH, WOH, HYKIH[, W30TOIblI, PaAHOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsim,
MPOBOJTHUKH, TONYIPOBOAHHUKY, AWIJICKTPHKH, (OTODIEMEHT, BEIIECTBO, TeJO, O0BbEM, arperaTHOe COCTOSIHHE BELIECTBA, ra3, pacTBOp,
PacTBOPUMOCTB, KPUCTAIIMYECKAst PELIETKa, CIUIaBbl, (U3MICCKUE BEITUYHMHbI, €IMHHULBI H3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTBO, TIIIAHETHI, 3BE3/Ib,
ComHite.

buonorus: dorocuHres, apixanue, 6uocdepa, IKOCHCTEMA, MHUHEpPAJbHbIC YIOOPEHHUS, MUKPOXIEMEHTBI, MaKpPOIJIEMEHTHI, MMUTATEIbHbIC
BEILIECTBA.



I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIBI, TOPHBIE TIOPOABI, TIOJIE3HBIE HCKOMAEMbIE, TOIUTNBO, BOIHBIE PECYPCHI.



MNNJIAHUPYEMBIE PE3YJbTATbI OCBOEHUS [POI'PAMMbBbI 1[I0 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEIO
OBPA30OBAHUSA

JMUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrPaMMBl OCHOBHOTO OOINETO OOpa30BaHHS JOCTUTAIOTCS B XOj€ OOyYEHUs XUMHU B €IMHCTBE
y4eOHOW M BOCIIUTATEIHHOW JEATENFHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHICKAMH COIHOKYJIBTYPHBIMH W JTyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMH, TPUHATHIMH B OOLIECTBE TPaBHJIAMH M HOPMAaMH TIOBEIICHHS M CIOCOOCTBYIOT IMIPOIIECCaM CAaMOIO3HAHWS, CAMOPA3BUTHS H
COITATTU3AIMN 00YUYarOIIIUXCSL.

JIndHOCTHBIE pe3yNbTaThl OTPa)KalT TOTOBHOCTh OOYYAIONIMXCS PYKOBOICTBOBATHCS CUCTEMOH MO3WTHBHBIX IIEHHOCTHBIX OpWUEHTAIMH U
pacIIupeHUe OIBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YKCIIC B YaCTH:

1) maTpuoTHYECKOro BOCIIMTAHUS

[IEHHOCTHOTO OTHOIIICHWS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHICCKOMY M HAyYHOMY HACIICJNIO, TTOHUMAaHUS 3HAYCHUS XUMHUYECCKOU
HAYKH{ B KM3HHA COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON WH(OpMAIIHEH 0 MepeIOBBIX JOCTHKEHHUSIX Y OTKPBITUSIX MHUPOBOU U
OTCYCCTBECHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 YCTPOMCTBE MHpPa U OOIIECTBA;

2) rpazKIaHCKOro BOCIIUTAHUSA:

MPEJICTABJICHHUS O COIMATBHBIX HOPMAaxX W TPaBHJIAX MEXJIMYHOCTHBIX OTHOLICHUH B KOJUICKTHBE, KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B
OOIIIECTBCHHO MOJIE3HOM, yIeOHOHMCCIIEIOBATEIBCKOM, TBOPUYSCKOW M JPYTUX BHJAX JEATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
JIeSITEIFHOCTH TIPY BBITIOJTHEHWH Y4eOHBIX, MO3HABATENIFHBIX 3a/ay, BBHITOHEHWH XMUMHUYECKHX AKCIEPHMEHTOB, CO3IaHHH yIEeOHBIX IPOEKTOB,
CTpeMJICHHSI K B3aNMOITIOHIMAHHUIO U B3aHMMOIIOMOIIH B TIPOIIECCE ITOM YIeOHOH NesITeIbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE TIOBEACHNE W TIOCTYIIKN
CBOMIX TOBapHILEH C MO3UIINK HPABCTBEHHBIX U ITPABOBBIX HOPM C YIETOM OCO3HAHMS ITOCIIE/ICTBHI MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMS:

MHPOBO33PEHYECKHE TIPEJCTABICHHS O BEIIECTBE M XMMUUYECKOH PEaKIiy, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
COCTaBIISIIOIINE OCHOBY JUTSl IIOHMMAHMS CYITHOCTH HAYYHOH KapTHHBI MHpa, TPEACTaBIeHNsT 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS NTPUPOIEI,
B3aMMOCBS35X YEJIOBEKA C IPUPOTHOM CPEIOi, O POJTM XMUMHUH B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HANpaBICHHbIE HA ITIOJyYeHHE HOBBIX 3HAHMK 10 XUMHUH, HEOOXOAWUMBIE IUIsi OOBSICHEHHs HaOII0AaeMBIX
MIPOLIECCOB W SIBJICHHM, IT03HABATEIIHHON, MH(POPMAIMOHHON W YHTAaTENLCKOW KYIBTYpPHI, B TOM YHCIIE€ HABBHIKOB CaMOCTOSTEIBHOH paboTHI C
Yy4eOHBIMH TEKCTaMH, CIIPABOYHON JINTEPaTypO, TOCTYITHBIMU TEXHUYECKHMHE CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOIOTHIA;

HHTEpeC K 00y4EeHHIO M O3HAHUIO, JII0003HATEIBHOCTh, FTOTOBHOCTD M CIIOCOOHOCTH K CaMOOOPa30BaHHIO, TIPOSKTHOH U HCCIIEI0BATELCKON
JIeSITEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH M YPOBHsI OOYUESHHS B JaIbHEHIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBBS:

OCO3HAHWE LIEHHOCTH JKM3HHW, OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 3JI0pPOBBIO, YCTAHOBKM Ha 3I0POBBII 00pa3 >KW3HH, OCO3HAHHUE
MOCJICICTBUIl M HENPHSATHE BpPEIHBIX MNPHUBBIUCK (YHOTpEONICHHS alKOrojsl, HApKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIONEHHS MpPaBHII
0€30MacHOCTH MK 00PALIEHUN C XUMUYECKUMH BELIECTBAMH B OBITY U pealibHOMN JKH3HHU;

5) Tpyn0oBOro BoCUTAHMUS:

HHTEpPEC K MPAKTUYECKOMY N3y4EHHIO NPOpecCHil ¥ Tpyda Pa3iIudHOro Poja, YBaXKCHUE K TPYAY U Pe3ylbTaTaM TPYIOBOH IesSTeIbHOCTH, B
TOM YHCJIE HAa OCHOBE MPUMEHEHUS NPEMETHBIX 3HAHUI M0 XUMUH, OCO3HAHHBIN BBIOOpP MHANBHIYaJIbHON TPACKTOPUH MPOJODKEHUST 00pa30BaHUs
¢ y4€TOM JTMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH, YCHEMHOH NpogecCHOHAIBHOM
NIeSITENIbHOCTH ¥ Pa3BUTHSI HEOOXOIMMBIX YMEHHI, FOTOBHOCTD aJIalTUPOBATHCS B MPO(ECCHOHAIBHON Cpeie;

6) 3K0JOrHIeCKOro BOCIIUTAHMS

9KOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOUHHKY XKM3HHU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHMUS, TIOHUMAaHUE LICHHOCTH
310poBOro U Ge3omacHOro odpasa JKW3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3UUECKOMY U ICHXMYECKOMY 3JI0pPOBBIO, OCO3HAHHE
LICHHOCTH COOJIOZICHHs TpaBuUil 0€30MacHOr0 MOBEACHHs MPHU padoTe C BELIECTBAMH, a TAKKE B CUTYAIMSX, YIPOXKAIOUIMX 3JOPOBBI0 M >KH3HU
JIFOZICH;

CIOCOOHOCTH MPUMEHSIThH 3HAHUS, TOJTydaeMble PU U3y4eHHN XHUMHUH, JUIS PEILCHUs 3a/1a4, CBA3aHHBIX C OKPY)KAIOLIEH MPUPOJHON CpelIoi,
IS TIOBBIILICHUSI YPOBHSI 3KOJIOTMYECKOH KYJABTYPbI, OCO3HAHHUS TJIO0AJbHOrO XapakTepa OSKOJIOTMYECKHX IMPOONIeM U MyTeld HX peuleHHs
MOCPEZICTBOM METOJIOB XUMHUH, S3KOJIOTMYECKOr0 MBILIUIEHHS, YMEHUS PYKOBOJCTBOBAThCSA UM B IIO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBHOM
MIPaKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpenMETHBIX Pe3yJIbTaTOB BBIACIAIOT 3HAYMMbIe Ui (HOPMUPOBAHMS MHPOBO33PEHHUs OOIICHAYYHbIE MOHATHUs (3aKOH,
Teopusi, NPUHLMIL, TUMOTe3a, (PakT, cucTeMa, MPOLECC, IKCIEPUMEHT U JAPYroe.), KOTOPbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpefiMeTax M MO3BOJIIOT Ha OCHOBE 3HAHMH M3 ATHUX MpeaMeToB (OPMHUPOBATH MPEACTABICHHE O LEJIOCTHON HAaydHOW KapTHHE MUpA, U
yYHHUBEpCAJIbHbIC ydeOHbIe AeHCTBHs (TI03HABATENbHBIC, KOMMYHUKATHBHBIC, PETY/ISTUBHBIC), KOTOPbIE 00eCneYnBaoT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHHIO U OCYILIECTBICHUIO YI€OHOU AEATENFHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe AeiiCTBUS

bazoBble JJoruueckue aeicTBHs:

YMEHHS UCTIOIb30BATh MPUEMBI JIOTHUECKOTO MBIIIICHUS TP OCBOSHUU 3HAHUI: PACKPHIBATH CMBICT XUMHUUYECKHUX TOHATHHA (BBIIEIATH UX
XapakTepHble MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTHUMHU MOHSATHSMU), WCIONB30BATh MOHSATHS ISl OOBSCHEHUS OTIETbHBIX (PaKTOB U
SIBTICHUI, BBIOMPATh OCHOBAHUSI M KPHUTEPUH UI KIACCU(PHUKAIIMH XUMHYECKHX BEIIECTB M XMMHYECKHX PEAKIUH, YCTaHABIMBATh MPUYHHHO-
CIIC/ICTBEHHBIC CBSI3H MEXIY OOBEKTaMH HU3YUCHHsI, CTPOUTH JIOTHYECKHE pacCyXIeHusi (MHAYKTUBHbIC, NEAyKTHUBHbIC, [0 AHAJOIHH), JAeNaTh
BBIBOJIbI M 3aKJIIOUYCHUS;

yMEHHE NPUMEHATh B TpoIecce MO3HAaHWA NOHATHA (TMPEeIMETHBIE M METalpeAMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH,
WCTIONIb3YEMbIC B XMMUH, MPEOOPa30BbIBATh IIMPOKO MIPUMEHSIEMBIE B XUMHUU MOJICIBHBIC TPEICTABICHUS — XUMUYECKUI 3HAK (CHMBOJ 3JIEMEHTA),
XUMH4ecKas GopMyna W ypaBHCHHE XHMHUYECKOM pEaKIud — TPU PEIICHHH Y4eOHO-TIO3HABATENBHBIX 33714, C YYETOM 3THX MOJEIBHBIX
MPECTaBICHUI BBISBISATh U XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKH H3Y4aeMbBIX OOBEKTOB — XHMHUUYECKHUX BEIIECTB U XMMHUECKUX PEaKIIHA,
BBISIBIIATH OOIINE 3aKOHOMEPHOCTH, IPAYHNHHO-CIICICTBEHHBIE CBS3H U MIPOTHBOPEYHS B U3yIaEMBIX MIPOIECCAX U SBICHHAX.

Ba3oBrble ucciiefoBaTeIbCKHE ICHCTBHS .

YMEHHE WCIOIB30BaTh MOCTABICHHBIC BOMPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHHUS, a TAKKe B KAa4eCTBE OCHOBBI ISl (hOPMHUPOBAHUS
TUIIOTE3HI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3BIBAEMBIX CY:KICHHIA;



npruoOpeTeHne OmbITa MO IUIAHUPOBAHMIO, OPTaHM3AIMH U MPOBEICHUIO YICHHYECKHX JKCIEPHMEHTOB, YMEHHE HaONIOAaTh 33 XOIOM
Tporiecca, CaMOCTOATEIbHO IPOTHO3HUPOBAThH €r0 pe3yibTaT, (pOpMyaHpoBaTh OOOOIIEHMS W BBIBOABI IO pe3ylbTaTaM IPOBEIEHHOTO ONBITA,
HCCIICIOBAHMS, COCTABIIATH OTUYET O IPOACIAHHON padoTe.

PaGora ¢ undopmanmeii:

YMEHHE BBIOMpaTh, aHATU3UPOBATh M MHTEPIPETUPOBATh HH(OPMAIIHIO pa3INIHEIX BUAOB U (OPM MPEACTABICHNUS, OMTYyIaeMyIO M3 Pa3HBIX
HCTOYHUKOB (HAyJHO-TIOMYJIAPHAS JINTepaTypa XHUMHUIECKOTO COIEp)KaHHMs, CIpaBOYHBIE IOcoOus, pecypchl MHTepHeTa), KpUTHYECKH OIEHWBATh
MIPOTHUBOPEYHBYIO M HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MIPUMEHSTH Pa3IHIHbIe METOABI M 3aIIPOCHI TIPH TIOUCKe M 0TOOpe MH(OpPMAIK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOMUMBIX IS
BBHINTOJIHEHNST Y4eOHBIX M ITO3HABAaTEJBHBIX 3aJad OIPEICIEHHOTO THIA, MPHUOOPETEHHE OIBbITa B OOJACTH HCIIONB30BAHMS MH(MOPMAIHOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTHH, OBJIQJICHNE KYJIbTYPOH aKTHBHOTO HCIOJIB30BAHMS PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSTENHHO BHIOMpPATh
ONTHMAJIBHYIO (OpMY TpeACTaBIeHHs HHPOpPMAIWH M HUIIOCTPUPOBATH pEIlaeMble 33/a4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH, IPyTHMH
(hopMaMu rpadUKH U UX KOMOWHAIIUSM;

YMEHHE WCIONB30BaTh W AaHAIM3HPOBATH B IIpomecce Y4eOHOM M HCCIeNOBAaTENbCKOH NEesTENFHOCTH HH()OPMAIMIO O BIMSHUN
MIPOMBIIIIEHHOCTH, CEJILCKOI0 X035HCTBAa U TPAHCIOPTA Ha COCTOSIHUE OKPY)KAIOIIEeH IIPUPOIHON Cpebl.

KomMmyHnkaTHBHBIC YHUBePCaJIbHbIC Y4eOHbIe JeHCTBUSA:

YMEHHS 33a7aBaTh BOIPOCHI (B Xoze auanora U (WiIM) AUCKYCCHH) IO CYIIECTBY 00CYXIaeMOH TeMbl, (OpMyIHpOBaTh CBOHM I PEIOKEHHS
OTHOCHTEJIHLHO BBITIOTHEHHS TIPE/NIOKEHHOH 3a/1auH;

YMEHHS TIPEICTABIATh MOTyYeHHbIE PEe3yNbTaThl TI03HABATEIEHON ESITEFHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX; JIeNIaTh MPE3eHTAIHIO
PE3YIbTaTOB BBIMIONHEHHUS XMMHUYECKOIO SKCIEpHMEHTa (J1JabOpaTOpHOrO OIbITa, J1abopaTOpHOH paboTHI 1O HCCIENOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT0 TIPOeKTa);

YMEHHST y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HABATENLHON W MCCIIEOBATEIBECKOH AESTENEHOCTH MPU PEIIeHUH
BO3HHUKAIOIINX MMPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB W COTJIACOBAHMS MO3WIHWK (00CYKIEeHHS, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMED»,
KOOp/AMHAIHSI COBMECTHBIX JICHCTBHI, ONpeieNieHne KPUTEPHEB TI0 OLIEHKE KadecTBa BBITIOTHEHHON paboTHI U Ipyrue).

PeryisiTuBHBIE YHUBEpcaIbHbIe YUeOHbIe IeficTBHS:

YMEHHE CaMOCTOSITEIBHO ONPENeNATh LEeNN NeSTeIbHOCTH, IUIAHWPOBATh, OCYHIECTBIATh, KOHTPOJIMPOBATH M IPHU HEOOXOANMOCTH
KOPPEKTHPOBATh CBOIO JIESITEILHOCTD, BEIOMpaTh Haubonee 3 (heKTHBHBIE cOCOOBI pelieHHs YIeOHBIX U TO3HAaBaTENbHBIX 33/1a4, CAMOCTOSITEIIBH O
COCTaBIISITh WM KOPPEKTHPOBAThH IPEIOKEHHBIN alTOpUTM JEHCTBUH IPU BBINOJMHEHHH 33/aHUH C Y4ETOM MONy4eHHs HOBBIX 3HaHUH 00
H3y4aeMbIX O0BEKTaX — BEIIECTBaX M PEaKIMsX, OLCHUBATh COOTBETCTBHE MOJYYEHHOI'O PEe3yNnbTara 3asBJICHHOW IeJH, YMEHHE HCIIONB30BaTh H
aHaJIM3MPOBaTh KOHTEKCTHI, Npe/jIaracMble B YCIIOBHH 3a/IaHHUIL.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX PE3yNbTATOB 10 OCBOCHUIO O0SA3aTENIBHOTO COAEPIKAHUs, YCTAaHOBIEHHOTO JaHHOW (enepaiabHOH paboueit
MPOrpaMMO}i, BBIICISAIOT: OCBOCHHbIE 00YJaIOIMMHCS HayYHbIEe 3HAHMS, YMEHUS U CIOCOOBI NEHCTBUH, crienuduueckue a1 npeIMeTHOH 00aacTu
«XHUMHUA», BUIBI ICSATEIBHOCTH O MOJYYSHHIO HOBOI'O 3HAHUS, €0 MHTEPIPETalnH, MPeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHbIX Y4EOHBIX U
HOBBIX CHTYalHsIX.

K xoHuy oOyuenus B 8 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh C(OPMUPOBAHHOCTH y OOYYaIOIIMXCS
YMEHMHA:

®  DACKpBIBATH CMBICI OCHOBHBIX XMMHYECKUX IOHATHIA: aTOM, MOJICKYJIA, XMMHYECKUH 3JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BEILIECTBO,
cMech (OHOpPOAHAs M HEOAHOPOJHAs), BAICHTHOCTb, OTHOCUTEIIbHAS aTOMHAs M MOJEKYJISIpHAas Macca, KOJIMYECTBO BELIECTBA, MOIb,
MOJISIpHAsl Macca, MaccoBasi JIOJII XMMHYECKOro 3JIEMEHTa B COCIMHEHHH, MOJISPHBIH 00BEM, OKCHA, KUCIOTAa, OCHOBAHME, COJb,
3NIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHMCIEHMS, XUMUYECKas peakuus, Kiaccupukalys peakuuil: peakuud COeIMHEHHs, PeaKLun
Pa3oKEeHUs, PEaKUUK 3aMELIECHUs, PEaKM OOMEeHa, 9K30- U SHIOTEPMHUYECKUE PEaKLUHM, TeIUIOBOH 3(dexT peakuuu, sapo aroma,
3NIEKTPOHHBIH CIIOH aTOMa, aTOMHas OpOUTANIb, PAJIYC aTOMa, XUMUYECKasl CBA3b, MOJSIPHAs M HENOJISIPHAs KOBAJICGHTHAS CBsI3b, HOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PacTBOP, MaccoBas 101 BellecTBa (IPOLEHTHAs KOHIEHTpaLKs) B pacTBOPE;

®  JUIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XHMMMYECKHX IIOHATHH W IIPUMEHATh 3TH IIOHATHA IPH OIMCAHMM BELIECTB M HUX
MpeBpalleHuH;

®  HCIIOJNB30BATH XUMUYECKYFO CHMBOJIMKY IS COCTaBICHHS ()OPMYIT BELLIECTB U yPAaBHEHUH XUMUYECKHUX PEAKIIMI;

e  OmpenessTh BAICHTHOCTh ATOMOB JJICMEHTOB B OMHApHBIX COEIMHEHHSX, CTEHEHb OKHCICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
NPYHA/UIEKHOCT BELIECTB K ONpeeIEHHOMY KJIAcCy COSIMHEHHU 1o GpopMyiiaM, BU XMMHYECKOH CBA3M (KOBAJICHTHAsl U MOHHAs) B
HEOPraHMYeCKHUX COSIMHEHHSX;

e  packpsiBath cMbici [lepuoandeckoro 3akona [l. Y. MenzeneeBa: 1eMOHCTPHPOBATH IOHUMAHKE TIEPUOJUYECKON 3aBUCIMOCTH CBOMCTB
XMMMYECKUX JJIEMEHTOB OT UX MOJIOKEeHHs B [lepHoau4eckoil cucTemMe, 3aKOHOB COXPAHEHHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOIO Y4EHHUS, 3aKOHA ABOIaJIpo;

®  ONKMCHIBAaTh U XapaKTepHU30BaTh TaONUuHyt0 Gopmy [leprHoauueckoil CHCTEMbl XUMHUYECKUX JJIEMEHTOB: PAa3IM4aTh MOHATHUS «TJIABHAS
noarpynna (A-rpynma)» u «aobounas moarpymna (b-rpymnma)», manbie W OONBIINE MEPHOIbI, COOTHOCUTH 000O3HAYEHHS, KOTOphIE
nmerorcs B tabmuue «[lepuoanueckas cucreMa XuUMHYeckux snemeHToB J[. M. MeHnneneeBay ¢ YHMCIOBBIMH XapaKTEPHCTUKAMU
CTPOCHHSI aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB M 3apsi sapa, oOlLiee YHCIO 3JIEKTPOHOB M PACIpPENeICHUE UX 110 AIIEKTPOHHBIM
CIIOSIM);

e  KIaccH(UUIMPOBATH XUMHUYECKUE HJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUUECKHE peakuuu (110 YMCIy ¥ COCTaBY Y4acCTBYIOLIMX B
peaKiiu BEIIeCTB, [0 TEIIOBOMY P eKTy);

®  XapakTepu30BaTh (ONMHUCBHIBaTh) OOLIME XUMHYECKHE CBOMCTBA BELIECTB PA3NMYHBIX KJACCOB, MOATBEPIXKIas OIMCAHUE IPHMEpaMu
MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECCKHUX PEAKIIUA;

®  [IPOrHO3MPOBaTh CBOMCTBA BELICCTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOTO COCTaBa, BO3SMOXXKHOCTH MPOTEKAHUS XUMHYECKHX
MPEBPAILCHUI B PA3JIMYHBIX YCIOBHSIX;

®  BBHIYHCISATH OTHOCHUTENIBHYIO MOJICKYISIDHYIO M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO dJieMeHTa 1o (opmysie
COCZIMHEHHSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOAUTE PACUETHI O YPAaBHCHUIO XUMHYECKON PEaKIIUH;



MIPUMEHSTH OCHOBHBIC OIEPALMH MBICIHTEIBHON IESATENbHOCTH — aHAIN3 U CHHTE3, CpaBHCHHE, O0OOIICHHE, CHCTEeMAaTH3alHIo,
KJIIacCH(UKAIMIO, BBISIBICHHE NPUYNHHO-CIEACTBEHHBIX CBSI3ed — JUI1 W3YUeHHS CBOICTB BEIIECTB M XHMHYECKHX PEaKIIHH,
€CTECTBEHHO-HAyJHBIC METOIbI TO3HAHUS — HAOIIOIeHNEe, U3MEPEeHIe, MOJETHPOBAHIE, SKCIICPUMEHT (pealbHBIN U MBICICHHBIH);
CJIeI0BaTh TPaBHJIAM IIOJb30BAHUS XMMHYECKOH IMMOCYHOW M J1abopaTOpHBIM O00OpyJOBaHMEM, a TakKe INpaBHiIaM OOpamieHHs C
BEIIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSMHM II0 BBIIIONHEHUIO JA0OPAaTOPHBIX XUMUYECKUX OIBITOB IO IOTYYCHUIO W COOMpPAHHIO
ra3000pa3HBIX BeIIeCTB (BOZOpOJa M KHCIOPOJA), NPHTOTOBICHHIO PACTBOPOB C ONpPEACIEHHOH MaccOBOH JONe pacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh M NPOBOANUTH XUMHUYECKHE SKCIEPHMEHTHI M0 PACIO3HABAHUIO PACTBOPOB INENIOYEH M KUCIOT C ITOMOIIBIO
HHJIIKAaTOPOB (JTaKMYC, (heHON(TaNCHH, METHIOPAHX U JpYyTHe).

K KOHIY O6y‘ICHI/I$I B 9 KkJjacce NpeAMETHBIC PE3YJIbTAaThl Ha 06a30BOM YPOBHE HOJDKHBI OTpaXkaTb Cqﬁ)OpMPIpOBaHHOCTB y OGy‘IaIOIHI/IXCH

YMEHHI:

PacKpBIBaTh CMBICII OCHOBHBIX XUMHWYECKHX MOHATHH: XMMIYECKUH SJIEMEHT, aTOM, MOJIEKYJIa, IOH, KaTHOH, aHHOH, IIPOCTOE BEIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTD, AJIEKTPOOTPHUIIATENILHOCTD, CTETICHb OKUCIICHHS, XUMHYECKast PeaKIysl, XHMHIeCcKask CBsI3b, TEIUIOBOI
3 QeKT peaknuy, MOoib, MOISPHBIH O0BEM, PAaCTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIHTHI, JJIEKTPOIUTHIECKAsK IHCCOLMALNS, PEaKIUn
HOHHOr0 OOMEHa, KaTalln3aTop, XUMUYECKoe paBHOBecHe, 0OpaTUMbIe M HEOOpAaTHMbIE PEAKIMH, OKUCIHTEIbHO-BOCCTAaHOBHUTEIILHBIE
PEaKINN, OKUCIINTENb, BOCCTAHOBUTENb, OKHCIEHHE H BOCCTAHOBJIEHHE, AJUIOTPONHS, aM(pOTepHOCTh, XMMIYECcKast CBsI3b (KOBaJICHTHAS,
HOHHAs, MeTaJulMuecKasl), KPUCTAIIMYECcKasi pPemIéTka, KOpPO3Msl METaJlIOB, CIUIABBI, CKOPOCTh XMMHUYECKOH pEakIWH, MpeJesbHO
nonycruMmas koHueHTpanus ITJIK Bemecrsa;

WIUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHHA M TNPUMEHSATh 3TH IOHATHSA TPH OIMCAHWH BEIIECTB U HX
MIpeBpaleHUl;

HCIIOB30BATh XMMHUUECKYI0 CHMBOJIMKY ISl COCTaBIEHHS (JOpMYIT BEIIECTB M YpPaBHEHHI XMMHUECKUX PEaKIIHH;

OIPE/IeNATh BAJICHTHOCTb WM CTETEHb OKHCICHHS XMMHYECKHX JJIEMEHTOB B COCIWHEHHSX Pa3IMIHOTO COCTaBa, NMPUHAIEKHOCTDH
BEIIECTB K ONpENeNEHHOMY KJIaccy COEIMHEHHH 1o (opMyliaM, BHI XMMHYECKOH CBS3W (KOBaJeHTHas, MOHHAs, MeTaJUIMIecKas) B
HEOpraHMYECKNX COSIMHEHMSX, 3apsj HMOHAa MO XMMHUYECKOH (opMylie, XapakTep cpeAbl B BOAHBIX PAacTBOPAaX HEOPTaHHIECKHX
COEIIMHEHUH, THIT KPUCTATUTMYECKOH PEIIETKH KOHKPETHOT'O BEIECTBA;

packpbiBath cMbich [Teprogmdeckoro 3akona J1. Y. MeHneneeBa 1 IeMOHCTpHUPOBaTh €0 MOHWMAaHHe: ONMCHIBATh M XapaKTepH30BaTh
TabnmyHyto dopmy I[lepmonmueckoll cHCTEMBl XHMHYECKHX SJIEMEHTOB: pasyiMyarh MOHATHS «TJIaBHas moxarpymnmna (A-rpymma)» u
«moboynast noarpynmna (b-rpymnma)y, mManbie u GONBIINE TEPUOMBI, COOTHOCHTH 00O3HAYEHUS], KOTOPBIE UMEIOTCS B IEPUOIMYECKON
TabJMIIe, C YUCTIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XHMHYECKHX AJIEMEHTOB (COCTaB M 3apsil sIpa, 00IIee YUCIIO AIEKTPOHOB
W pacrlpenelieHie MX MO JJIEKTPOHHBIM CI0sIM), OOBSCHSATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIIMHEHHUH B TIpe/iesiax MaJIbIX TIEPUOJIOB M TJIaBHBIX TIOATPYII C YUETOM CTPOCHHS X aTOMOB;

K1acCU(ULMPOBATh XUMHYECKUE 3JIEMEHTBI, HEOPraHUYECKUE BEIIECTBA, XMMUYECKUE PeakIuy (110 YUCITy U COCTaBy y4acTBYIOIIMX B
PEaKIMK BEIIECTB, 110 TeIIoBOMY 3] deKTy, N0 N3MEHEHHIO CTETICHeH OKUCIEHHUS XMMHYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATH) OOLIME M CrHElU(UUSCKHe XUMHUYECKHE CBOWCTBA IIPOCTBIX M CIOXHBIX BEIIECTB, MOATBEpPXKAast
OIMCaHKe NPUMEPAMH MOJIEKYISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKHX PEAKIIMI;

COCTABIIATh YPAaBHEHUS JNIEKTPOJIUTHYECKON IMCCOLMALNK KUCIIOT, LIeNo4eil U coyiel, MOIHbIE U COKPALIEHHbIC YPaBHEHUS PEaKLUil
HMOHHOTO OOMEHA, YpaBHEHHs PEaKLHUH, IOJATBEPKIAIOIIMX CYIIECTBOBAHUE I'CHETHYECKOH CBA3M MEXIY BEIIECTBAMM DPa3INYHBIX
KJIacCoB;

PacKpbIBaTh CYIIIHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUi ITOCPEACTBOM COCTABIIEHUS IIEKTPOHHOIO OaJIaHCa 3THX PEAKLIUH;
[IPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOSHHMS, BOSMOXKHOCTH IPOTEKaHMs XUMHYECKUX HpEeBpalleHHil B
Pa3IMYHbIX YCIOBHSX;

BBIYUCIIATH OTHOCUTENIBHYIO MOJICKYJSPHYIO M MOJSIDHYIO MacChl BELIECTB, MACCOBYIO JIOJI0 XMMHYECKOrO 3jeMeHTa Io Qopmyse
COEZIMHEHHS], MACCOBYIO JI0JII0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI O yPaBHECHUIO XUMUYECKON PEaKLIUH;

coOnoJaTh MpaBuia MONB30BaHHMS XUMUYECKOW IIOCYIOH W JIabopaTOpHBIM OOOpYIOBaHHMEM, a TaKKe MpaBWia OOpalleHus c
BEILECTBAMU B COOTBETCTBUM C MHCTPYKLMSAMH I10 BBIIIOJHEHHIO Ja0OPATOPHBIX XMMUYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BELIECTB (aMMHAKa U YTIICKUCIOro rasa);

MPOBOJIUTh PEAKLMH, MOATBEPXKIAIOIINE KaYeCTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITyTEM XJIOPHI-,
OpomuI-, Hoaua-, kapOoHat-, GochaT-, CUIUKAT-, CyinbdaT-, THAPOKCUI-MOHbI, KATUOHBI AMMOHUS U HOHBI M3Y4CHHBIX METAaJlIOB,
NPUCYTCTBYIOLME B BOAHBIX PACTBOPAX HEOPIaHUYECKHX BEILECTB;

NPUMEHATH OCHOBHBIC ONEpALlMid MBICIMTENBHON JEATENbHOCTH — AHAJIM3 U CHHTE3, CPaBHEHHE, O0OOLICHHE, CHCTEMAaTH3alHIo,
BBISIBJICHHE NPUYMHHO-CIECICTBEHHBIX CBS3€H — JUIi W3Y4EHHs CBOMCTB BEILECTB M XMMHMYECKUX DPEaKLHi, eCTECTBEHHO-Hay4HbIC
METO/IbI TIO3HAHUsI — HAOJI0IEHHE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaIbHbIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KonnyecrBo yacos
Ne HaumenoBanue pa3aenos JJieKTpoHHBIe (1 POBHIe)
n/n U TeM NPOrpaMMbl Beero Konrpoannsre IpakTHyeckne odpa3oBaTeJibHbIE PeCypChl
padoThI paGoTI
Paznen 1. IlepBoHayabHbIe XUMHYECKHE TOHSTHS
XuMust — BaXkHast 0071aCTh
11 €CTECTBO3HAHUS U 5 0 2 Bubaunoreka [IOK
MPAKTHIECKOM https://m.edsoo.ru/7f41837c
JIeSITEIIFHOCTH YeJIOBEKa
19 BemecrBa u XuMuyeckue 15 1 0 Bubaunoreka [IOK
peakIu https://m.edsoo.ru/7f41837¢
Utoro no pazneny 20
Paspen 2. BaxHeiilmme npeacTaBuTe/Iu HEOPraHM4eCKHUX BelleCTB
51 Bosnyx. Kucnopon. 6 0 0 bubmmorexa [JOK
ITonsTre 06 okcugax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o 8 0 1 Bnbmmorexa [IOK
KHCIIOTaX U COJSIX https://m.edsoo.ru/7f41837c
23 Bona. Pactopsrl. IlonsaTue 5 1 1 bubmmorexa [JOK
00 OCHOBaHHSIX https://m.edsoo.ru/7f41837c
2.4 Sﬁlﬁixﬁm 11 1 1 Bubmuorexa LIOK
T — https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Paspean 3. Ilepuoguyeckuii 3axon u I

Xumuyeckast cBsizb. OKHCJINTEHLHO-BOCCTAHOBUTE/IbHbIE peakuuun

epuoanvyecKas CHCTeMa XUMHYECKUX JJIEMEHTOB ﬂ HU. Menpeneena. CTpoeHne aTOMOB.

[lepronuueckuii 3aKoH U
IMepuonuyeckas cucrema

bubmrnoreka LIOK

3.1 XUMHUYECKUX 3JIEMEHTOB /J1. 7 0 0 hitps://m.edsoo.ru/7f41837¢
W. Menpeneesa. Ctpoenue
aToma
XuMHU4ecKast CBA3b.
3. OKHUCITUTETBHO- 8 1 0 Bbubmuorexa [JOK
' BOCCTAHOBMTEJIbHBIE https://m.edsoo.ru/7f41837¢c
peakuuu
Bbubmuorexa [JOK
Hroro nio pasery 15 https://m.edsoo.ru/7f41837c
Bubmmorexa ITOK
Pesepsroe Bpenst 3 0 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 4 5

I10 ITPOI'PAMME
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9 KJIACC

KoauuecTBo yacoB

N HaumeHoBaHue pa3aesioB H TeM NPOrPaMMBbI Konrpox I DJIeKTpOHHLIE (IH(PPOBLIC)
n/n Bceero bHBIE YyecKkue odpa3oBaTeJibHbIE PecypChl
padoTsI padoTsI
Paznes 1. BemecTBo 1 XHMHYECKHe peaKIuu
11 [ToBTOpeHue n yrirydiaeHne 3HaHNH OCHOBHBIX 5 1 0 Brbmmorexa LIOK
) pasnelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHIECKHX PEaKInit 4 0 0 bubmorexa [IOK
' https://m.edsoo.ru/7f41a636
13 DNEKTPOITUTHICCKAS] TUCCOIHAITHSL. X IMUICCKUE 8 1 1 Bubaunoreka [IOK
) pEeaKiu B PacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspen 2. HemeTa/libl M HX COCIMHEHUS
21 OO0mast XapaKTepPUCTHKAa XUMUYECKHUX IEMCHTOB 4 0 1 Bubmoreka [JOK
) VIIA-rpymmsl. T"anorenst https://m.edsoo.ru/7f41a636
29 OO0mas XapaKTepPUCTHKA XUMUYECKHUX IEMCHTOB 6 0 0 Bubmoreka [JOK
) VIA-rpymmsr. Cepa 1 e coeAMHEHHSI https://m.edsoo.ru/7f41a636
23 OO0mast XapaKTepPUCTHKA XUMUYECKHUX IEMEHTOB 7 0 1 Bubmoreka [JOK
) VA-rpynmst. A3ot, hocdop U UX coeuHEHHUs https://m.edsoo.ru/7f41a636
24 OO011ast XapaKTeprCTHKA XMMUYECKUX IEMEHTOB 8 1 2 Bubmmorexa LIOK
) IVA-rpynmsl. Yriaepon 1 KpeMHUH M UX COSIHMHEHNUS] https://m.edsoo.ru/7f41a636
HUroro no pazneny 25
Paspen 3. MeTasiibl M HX COeIMHEHMSI
N Bubmoreka [JOK
3.1 OO0mmme cBoiicTBa METaIOB 4 0 0 https://m.edsoo.ru/7f41a636
. bubaunoreka LIOK
3.2 Baxkneiirme MeTayuibl ¥ MX COSTUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumusi 4 OKpy:Kaouiasi cpeaa
bubaunoreka LIOK
41 BemiectBa 1 MaTepuarbl B )KH3HU YeJIOBEKa 3 0 0 https://m.eds0o.ru/7f41a636
Uroro no pazneny 3
bubaunoreka IIOK
Peseparoe Bpews 3 0 0 https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 7

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJI51 YYEHUKA
* Xumus, 8 knacc/ Pyasutuc I.E., Penbaman ®.T., AKumMoHepHoe obwecTso «M3aatenbctso «MpocseweHme»

* Xumus, 9 knacc/ Pyasutuc I.E., Penbaman ®.T., AkumoHepHoe obwecTso «M3gatenbctso «MpocseweHmne»

METOAUYECKHUE MATEPHUAJIbBI U151 YYUTEJISA
Xumus : ypokm B 8 knacce : nocobue gnsa yuutens /H. H. Mapa

Xumusa. Ypoku B 9 knacce : nocobue ansa yumtens /H. H. Fapa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

http://schoolbase.ru/articles/items/ximiya.

http://c-books.narod.ru.

http://www.alhimik.ru.
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https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1681053075591244&usg=AOvVaw0oORVegcgb-6tSBpvjscIl
https://www.google.com/url?q=http://www.alhimik.ru&sa=D&source=editors&ust=1681053075589506&usg=AOvVaw1cjtfQDj-7QZYKIY4_EiEJ

