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IHOACHUTEJIbBHAS 3AIIMCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa30BaHUs COCTaBJIEHA HA OCHOBE TPEOOBaHMIA K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNnpHON MpOrpaMMbl OCHOBHOTO 00IIero oopasoBanus, npenactaBieHHbix B @I'OC 00O, a Takxke Ha ocHOBe (penepabHOI paboueit
MPOTrpaMMBbl BOCITUTAHUS U C Y4ETOM KOHIENIIMU TPENoaBanus y4eOHOro npeamera « XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma 1mo XuMuM Aa€T MPEACTaBICHUE O LEJAX, OOUIel cTpaTeruu 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHs OO0YYAIOUIUXCS CPEICTBAMU
yu4eOHOTro TMpenMeTa, YCTAaHABIMBACT 00s3aTeNbHOE MPEIMETHOE COJACpIKaHUe, MpPeIyCMaTpUBACT paclpelesieHHe ero Mo KiaccaM M
CTPYKTYpUPOBaHHE TI0 pa3jieliaM U TeMaM IPOTrPaMMBI 10 XUMHH, ONPEACIISIeT KOJTUYCCTBCHHBIC U KAaUECTBCHHBIC XapaKTEPUCTUKU COJICPIKAHHMS,
PEKOMEHIYEMYIO MOCIIE0BATEILHOCTh U3YUSHHSI XUMHUU C YUETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JJOTHMKH y4eOHOTO Mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0OydYaroUIMXcs, OMpeAesieT BO3MOXHOCTH MpeaMeTa Ijis pealu3alui TpeOOBaHWA K pe3ysbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeNIbHON MPOTrPaMMBbl HA YPOBHE OCHOBHOTO 00IIETro 00pa3oBaHMsI, a Tak)Ke TPeOOBAHUH K pe3ylbTaTaM OOy4YeHUS! XMMHU Ha
YPOBHE IIeJiCH H3ydYeHUs IMpeIMeTa W OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHOW JEATEIILHOCTH OOYYaIONIerocs IO OCBOCHHIO YYEOHOTO
COZIepIKaHUsI.

3HaHWEe XUMHH CIY)KUT OCHOBOH JJIsi (JOPMHPOBAHUS MHPOBO33PEHHs OOYUYaIOUIETOCs, €ro MPEICTaBICHUH O MaTepUaTbHOM EIMHCTBE
MHUpa, BKHYIO POJb UTPAIOT (OPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHISIX YHEPTUU B 00 HBOJIOIMH BEUIECTB B MPHPOJIE, O
NyTSAX PEHICHUs TI00aTbHBIX NPOOJIEM YCTOWYHMBOIO Pa3BUTHs 4YEJIOBEYECTBA — CHIPHEBOM, YHEPreTHYECKOW, IMHUIICBOM W HAKOJIOTHYECKOM
0e30macHOCTH, POOJIEM 3JPaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET pealH3aluyd BO3MOXKHOCTEH Ui caMOpa3BUTHS W (POpPMUPOBaHUS KYJIBTYpPHl JIMYHOCTH, €€ oOmed M (QyHKIMOHAIEHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHpOBaHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OOYYarolIMXCs, HAaBBIKOB WX CaMOCTOSTENBHOW Yy4eOHOM
NESTeTbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIENIOBATEIbCKIX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEJIHEBHOHN XH3HH, TaK U B MPO(ecCHOHATBHOMI
TeSTEeTbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOT'O MBIIIUIEHUS, 3aKJIa/(bIBAET OCHOBBI 1I€JIOCTHOTO B3IJIs/1a Ha €JMHCTBO MPUPOJBI U YENIOBEKa, SIBJISIETCS
OTBETCTBEHHBIM 3TANIOM B ((OPMUPOBAHUU €CTECTBEHHO--HAyYHON TPAMOTHOCTH 00y4aroIuxcs;

CTIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPOJIE, K YeJIOBEKY, BHOCHT CBOW BKJIA/I B
IKOJIOTMUECKOe 00pa3oBaHKe 00YUYaOLIUXCS.

JlaHHble HampaBiieHHUsT B OOyYeHHMHM XHMHUU OO0ECIeUMBAIOTCSA CIEUU(UKON cojepx aHusg y4eOHOro IpeaMeTa, KOTOPBIM SBIsSETCS
Me1arOrMYecky aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HaAyKU XMMUH Ha OINPEeIEHHOM JTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHHs OPUEHTHPOBAH HAa OCBOECHHE OOYyYarOIIMMUCS CHCTEMBbI IE€PBOHAYaIbHBIX
MOHATUM XMMHH, OCHOB HEOPIraHUUECKON XUMHUU U HEKOTOPBIX OT/AEIbHBIX 3HAUUMBbIX TOHATUH OpraHM4eCKON XUMHUU.

CrtpykTypa coaepkaHusi MpOrpaMMbl MO XHMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro moaxoja K e€¢ m3ydenuto. CopeprkaHue
CKJIaJIbIBA€TCSl U3 CUCTEMBl NOHATUI O XMMMYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBl NOHATHH O XUMHUUecKOM peakuun. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHW30BaHbI 110 IPUHIIMITY [TOCIEI0BATEIbHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETHUUYECKUX NPEACTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHMSI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3U;

— MPEJICTaBIICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAOTCSI HA OCHOBE SYMIIMPUUECKHU MOITYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS I1OCIIEA0BATEILHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINOJHSAS (YHKUUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOMCTB, CTPOCHMS M BO3MOXKHOCTEH IMPAKTUYECKOIO
IIPUMEHEHHUS U TIOJyYEHHUS NU3y4aeMbIX BEIIECTB.

OcBoeHme MporpaMMbl 10 XUMHH CITOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOW COCTABIISIIOIIEH HAYYHOH KapTUHBI MUpa B
JIOTHKE €€ CUCTEMHOMN MPHUPO/]Ibl, LIEHHOCTHOI'O OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM IO3HaHUsS B Hayke. M3yueHne XuMuM NpoOUCXOJUT C
IIPUBJICUEHUEM 3HAaHUH 13 paHee U3yUeHHBIX Y4eOHBIX MpeaIMeToB: «OKpykarouil Mup», «bruonorus. 5—7 knaccel» U «Pu3uka. 7 Kiacey.

[Ipy M3ydeHMM XUMHM HPOUCXOJUT (POpMHpOBAHHE 3HAHUA OCHOB XMMHUYECKOM HAyKH Kak OOJacTH COBPEMEHHOIO0 €CTECTBO3HAaHMS,
MPAKTUYECKON JIEATENPHOCTH YeJOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KYNBTYphL. 3ajada ydeOHOTO MpeaMeTra COCTOMT B
(OopMHPOBAHUN CHCTEMbl XUMUYECKUX 3HAHUN — BaKHEUIINX (aKTOB, HOHATHH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH, TOCTYITHBIX 0000IEeHHIH
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3blka HayKH, B IPUOOIIEHNN K HayYHBIM METOAAaM MO3HAHM MPH U3yYEHUH BEUIECTB U XUMHUYECKUX PEaKIHi,
B (OpMHUpPOBaHMM W Pa3BUTHM I[IO3HABATEJIbHBIX YMEHMM W HMX NIPUMEHEHUH B Y4eOHO-TIO3HABaTENbHOM M y4yeOHO-UCCIIE0BATEIbCKOMN
JeSITeIbHOCTH, OCBOEHUU TPaBUJI O€3011aCHOr0 0OpaIleHHsI ¢ BELIECTBAMU B IOBCEAHEBHOM KU3HU.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMsl BaKHOE 3HaUEHHE MTPUOOPENTH Takue 1eld, KaK:

— (popMHpOBaHUE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHSITHIO
peleHui, CIoCOOHOMN alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM )KU3HU;

— HalpaBJIEHHOCTh OOyYEHHUs Ha CHCTEMAaTH4YeCKOoe MpHUOOIIeHHE OOydarolUUXcs K CaMOCTOSATEIbHOW MO3HABATENIbHOM J1eATENbHOCTH,
Hay4YHbIM METO/IaM MO3HaHUs, POPMUPYIOIIMM MOTHBAIMIO U pPa3BUTHE CIOCOOHOCTEN K XUMHUU;

— obecrieyeHne YCJIOBUHM, CIIOCOOCTBYIOIMX INPHOOPETEHHI0 OOYYaIOIIMMUCS OIbITa Pa3sHOOOpa3HOW JesATeNbHOCTH, MO3HAHUS H
CaMOTIO3HaHUS, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJISl PAa3JIMUHBIX BUJIOB JESTEIHHOCTH;



— (hopmupoBanue o01Iel PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIe YMEHHUI OOBSCHATh U OLIEHUBATH SBJICHUS
OKPY>KaIOILIer0 MUpPAa, UCIIONb3Yys 3HAHUS U ONBIT, OJyYEHHbIC MIPU U3yYECHUH XUMUH, IPUMEHATh UX MPU PEUICHUH MpoOjIeM B MOBCETHEBHOM

YKU3HU U TPYIOBOU JIESITENBLHOCTH;
— ¢opMupoBaHHE y OOYyYaIOIMUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MOHUMAHHUS IICHHOCTH XHMHUYECKUX 3HAHUU [ BBIPAOOTKH

HKOJIOTMUYECKU 11eJIeCO00Pa3HOro MOBENEHUS B OBITY U TPYIOBOW JAEATEIHLHOCTH B LEJISX COXPAaHEHHUS CBOETO 3J0POBbS U OKpYXKarolen
MIPUPOJIHON Cpebl;
— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX

[IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(MWIISst M HANPaBIEHHOCTH JaJIbHEHIIIEro 00y4eHusl.
OO1iee 9rcIo 4acoB, OTBEACHHBIX IS U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBanus, cocTaBiser 136 yacos: B 8 kiacce —

68 yacoB (2 4yaca B Hezieqto0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA

[Ipenmet xumuu. Posib XMMUU B KU3HU YeJOBEKa. XUMHS B cucTeMme Hayk. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEIIECTB. ATperaTtnoe
cocrosiHue BelecTB. [loHaTHe 0 MeTo/1aX Mo3HaHusl B XuMuU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ielieHus cMecei.

ATOMBI ¥ MOJIEKYJTbl. XUMUYECKHUE 1eMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie U clloKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE
YUCHHE.

Xumunyeckas Gopmyna. BaneHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBast 10Ji1 XUMHUYECKOIr0 3JIEMEHTA B COEUHEHUU.

KonunuectBo Bemecrsa. Moib. MoisipHas macca. B3auMoCBsA3b KOJIMYECTBA, MAaCChl M YHCIIA CTPYKTYPHBIX €IUHUL BeulecTBa. Pacuérel o
dbopMyliaM XUMHYECKUX COSTMHCHUN.

duznuecKrue 1 XUMUYECKUE SBJICHUSA. XUMHUUECKasl peaklus U e€ IPU3HAKU. 3aKOH COXPaHEHUs1 MacChl BEIIECTB. XUMUYECKHUE YPaBHEHUS.
Krnaccudukanus XuMHUeCKUX peakiui (COeIUHEHHs, Pa3I0KEeHHs, 3aMEIIEHUs, OOMEHa).

Xumuueckuii IKCnepumeHnm:

3HAKOMCTBO C XMMHYECKOH MOCYAOHW, MpaBuUiiaMyd pabOThl B jabopaTopuu W mpuéMaMu oOpalieHus ¢ JabopaTOpHBIM 000PYIOBaHUEM,
M3Y4YCHHE M ONMHCcaHue (PU3NYECKUX CBOWCTB OOpa3I[OB HEOPTaHWYECKUX BEIIECTB, HaOMIoAeHHE (u3nYecKuX (TUIaBIeHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYyNKe, KHUICHHE U KOHACHCAllMs BOAbI) M XUMHYECKHX (TOpEeHHE CBEYd, MpPOKaJIMBAaHHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KUCIOTOW) SIBJICHWU, HAOJIOJACHUE M ONHMCAHHME MPU3HAKOB MPOTEKAHUs XUMHUYECKUX Peakiui (pa3joKeHue caxapa,
B3aUMOJICHCTBUE CEPHON KHUCJIOTHI C XJIOpHAOM Oapusi, pasiiokeHue ruapokcuaa menu (ll) mpu HarpeBaHuu, B3aMMOJICUCTBHE Keje3a C
pactBopom conu Meau (ll), uzydenue cmocoOOB pasaeneHus CMeceil: C MOMOIIbI0 MarHuTa, (GUIBTPOBaHUE, BBIMAPUBAHHE, TUCTHIUISALINS,
xpomaTtorpadusi, mpoBeIeHNE OYUCTKH MTOBAPEHHON COJIM, HAOMIOICHNE U OMUCaHNE Pe3yIbTaTOB MPOBEICHUS OMBITA, UILUTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUs MAcChl, CO3/IaHUE MOJIeTe MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

Ba:kneiiniue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucimopos — aneMeHT u mpocToe BemlecTBo. HaxoxkieHue Kuciopoaa B mpupoje, Gpusndeckue u
XUMHUYECKHe CBoiicTBa (peakiuu ropeHusi). Okcunbl. [lpumenenue kucinopoaa. CrocoObl TMONyueHHUs KHUCIOpoJa B JlabopaTOpUH H
npombinieHHOCTH. KpyroBopoT kucnopoaa B mpupoe. O30H — ajutoTpoIiHas MOAUGUKAIUS KHCIOPOa.

TennoBoit 3¢ heKT XUMHUECKONW peaKIi, TEPMOXUMUUIECKUE YPaBHEHUS, SK30- U SHIOTEPMUUYECKHE peaKIuu. TOIIMBO: Yyrojib U METaH.
3arpsi3HeHue BO3AyXa, yCHIEHUE MTapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOS.



Bogopon — snemeHT u mpocroe BemiecTBo. HaxoxkneHue Boaopoaa B mHpupoje, (Gpu3mdeckrue M XUMUYECKHE CBOWCTBA, NMPUMEHEHHE,
crocoObI noay4yeHust. Kucnorer u conu.

MossipHblii 006EM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PacTBopsl. HacklllieHHbIE U HEHACHIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B
BoZie. MaccoBasi 10yl BelecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHUs. Poip pacTBOpOB B IPUPOJE U B JKU3HU YEJIOBEKA.
Kpyrosopot Bozb!l B ipupojie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccupukanuss neopranmueckux coeauHeHuit. Oxcunpl. Knaccudukanms okxcumoB: coneoOpasytomue (OCHOBHBIE, KHCIIOTHBIE,
amdortepHbie) 1 HecosleoOpasyrone. Homenknarypa okcuaoB. @u3ndeckue 1 XUMUUECKHE CBOMCTBA OKCUIOB. [lomydyeHne oKCuaoB.

OcnoBanus. Knaccuduxaius ocHOBaHUMN: MIENOYN U HepacTBOpUMbIe ocHOBaHMs. HoMmeHkiaTypa ocHoBaHui. du3nueckre 1 XMMHUYECKHe
CBOMCTBA OCHOBaHUU. IlosrydeHre ocCHOBaHU.

Kucnotel. Kitaccudpukamus kucinor. Homenknarypa kucinot. @u3ndeckne 1 XUMUISCKUE CBOMCTBA KUCIIOT. Psii akTuBHOCTH MeTauioB H.
H. bekerosa. [lonydenue kucnor.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMuyeckue cBorctBa coseil. [lomydenue coneil.

I'enernueckas cBsA3b MEXAY KjacCaMH HEOPraHMYECKUX COETMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJIelIeHIE COJepKaHusl KUCIOpoAa B BO3AyXe, MOITyYeHHE, COOMpaHue, paclio3HaBaHUe U U3y4YeHHUE CBOMCTB KUCIOPOa,
HaOo/IeHue B3aUMOJICHCTBUS BELIECTB C KHCIOPOAOM M YCJIOBHS BO3HHKHOBEHHUS M TpEKpalleHUs TOpeHus (moxkapa), 03HAKOMIICHHE C
oOpa3laMi OKCHUJIOB M ONHCAHHE UX CBOICTB, MOJyueHHE, COOMpaHUe, paclo3HaBaHHE W H3y4YeHHUE CBOWCTB BoAOpoAa (TopeHue),
B3auMo/IeiicTBHE BoAopoaa ¢ okcuioM meau (1) (Bo3M0KHO KCTIOIB30BaHNE BHIEOMATEPUAIIOB), HAOMIOEHUE 00Pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, HUCCIIEJJOBaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEIECTB C PA3JIMYHOW PacTBOPUMOCTBHIO, MPHUTOTOBIEHUE PACTBOPOB C OIpeneaEéHHON
MaccoBOM Joiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJAEWUCTBHE BOJAbI C MeTaljlaMM (HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHUE 00pa3[0B HEOPTaHUYECKUX BELIECTB PAa3IUYHBIX KJIaCCOB, HAOIIOEHUE U3MEHEHHs] OKPACKU MHINKATOPOB B
pacTBopax KHCIOT U Iiejoueil, u3ydeHue B3aumojeiictBus okcuna meau (1) ¢ pactBopom cepHON KHMCIOTHI, KHCIOT ¢ METaUIaMM, PEaKIUil
HEWTpaau3aluy, I[OJIyYeHHEe HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeTajula JpPyruM M3 pacTBopa COJIM, peElIeHHE
JKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «BaykHelMe KJ1acChl HEOPraHMYECKUX COCTUHEHUID.

Ilepuoanuecknii 3axkoH u [lepunoanueckasi cucrema xumudeckux 3aemMenToB JI. U. MengeseeBa. CtpoeHue atomoB. XuUMHYeCKast
cBfA3b. OKUCJIUTEJBHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[lepBble MOMBITKU KiIaccH(PUKAIIMKM XUMHUYECKUX 3JeMEeHTOB. [IoHATHE O TpymNmax CXOIHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEI0YHO3EMETbHBIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pazyroT aM(OTepHbIE OKCUIBI M THAPOKCUJIBI.



[Tepuonnueckuii 3axoH. [lepuoanueckas cucremMa xumuueckux snemeHToB [[. M. MenneneeBa. KopoTrkonepuoaHas v JIMHHONIEPUOIHAS
¢dopmbl [leproanueckoit cuctempl xumuueckux 3aementoB J[. M. Menaeneesa. [lepuoast u rpynmsl. @u3ndeckuil CMbICT MOPSAKOBOTO HOMEDA,
HOMEPOB MepUoia U IPyMIbl FJ€MEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3otombl. DnekTpoHbl. CTpOEHUE AJIEKTPOHHBIX 00O0JIOYEK aTOMOB MEpBbIX 20 XUMHUUYECKHUX
sneMeHnToB llepuonuueckoit cuctemsl J[. M. MenpgeneeBa. XapakTepuUCTHKAa XUMHYECKOrO 3JEMEHTa IO €ro mnosioxkeHuto B Ilepuoanueckoit
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAUIMUYECKUX U HEMETAUIMYECKHX CBOMCTB MO TpylmaM Hu
MEPUOJIAM.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XMMHUYECKHMX JJIEMEHTOB ISl pa3BUTHSl HaykKu W npaktuku. [. H.
MeneneeB — y4€HbIA U IPAKIAHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MoyisipHasi U HETIOJISIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHas CBSI3b.

Crenenb oxkucieHus. OKHUCIUTEIbLHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iporecchl OKHUCIEHHST W BOCCTAHOBJICHHS. OKHUCIUTENIN U
BOCCTAaHOBHTECIIH.

Xumuueckuii 3xcnepumenm:

M3y4yeHue 00pasIoB BEIICCTB METAIUIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH, MPOBEIeHNE
OTIBITOB, WJUTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakluii (rOpeHne, peakliuy pa3ioKeHHsl, COSTUHEHUS).

Meosicnpeomemmnvwie ceasu

Peanuzanust MEXIpeIMETHBIX CBSI3€H MPHU M3YYCHHH XUMHH B § KJIacCe OCYILECTBIISETCS Yyepe3 MCIOIb30BaHHE KaK OOIINX €CTECTBEHHO-
-HAYYHBIX MTOHSATUN, TaK U MOHATUHN, SIBIISIOMIMXCA CHCTEMHBIMU VIS OTJICIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEeHHO--HAYYHBIC MOHATHS: HAy4HBIH (DAKT, TMIOTE3a, TEOPHs, 3aKOH, aHAIW3, CHHTE3, Kiaccu(uKaius, MepuoaudIHOCTb,
HaOI0IeHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE.

®duzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJA, HU30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUUN 3aps,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NUECKUE BETUYMHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, IIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorust: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOMAeMbIe, TOIIITUBO, BOAHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYeCcKas peakius

[Tepuonnueckuii 3akoH. Ilepuoanueckas cuctema xumuueckux sneMmeHToB [[. M. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUONOB, Kajaus, KadblUig U UX COEAMHEHUH B COOTBETCTBUM C IOJOKEHHUEM
snemeHTOB B Ileproanueckoii cucteMe U CTpOEHUEM UX aTOMOB.



Crpoenue BemiecTBa: BHJbl XHMHUYECKOW CBSI3W. THUIBI KPHUCTANIMYECKHUX PEMIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA
KPUCTAIUIMYECKON PEIIETKH U BUIa XUMUYECKOM CBA3H.

Knaccugukanus 1 HOMEHKJIAaTypa HEOPTaHMYECKHX BEHIECTB. XHMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kiaccam
HEOPraHUYECKNX COCAMHEHUH, TEHETUYECKAasl CBSA3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukanus XuMHYeCKUX peakiuil Mo pa3iInuHbIM MpU3HaKaM (110 YUCIYy U COCTAaBY YYaCTBYIOUIMX B PEAKIIUU BEILIECTB, 110 TEINIOBOMY
3pdeKTy, TO HU3MEHEHHMIO CTENeHEeW OKHCICHHMS XHUMHYECKHX OJJIEMEHTOB, IO OOPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). JK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTre 0 ckopocTH XuMH4ecKoi peakuuu. [loHsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHaTue o roMOreHHbIX U
reTeporeHHbIx peakuusx. [Tonsitue o katanusze. [lonsitue o xumMuueckoM paBHOBeCHHU. DAKTOPBHI, BIAUSAIOIINE HA CKOPOCTh XUMHUECKOW pPEaKIIUU 1
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIMHU, OJIEKTPOHHBIA OajlaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocraBieHHe
yYpaBHEHU OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUM C UCIIOIB30BAHUEM METO/A AIEKTPOHHOIO OasiaHca.

Teopus 3IE€KTPOIUTHYECKON AMCCOUMALMH. DIEKTPOJUTHI U HEINEKTPOIuThl. KaTnoHbl, aHMOHBI. MeXaHu3M OHMCCOLMAlMU BEIIECTB C
Pa3IMYHBIMU BUIAMU XUMHUYECKOM cBsi3u. CteneHb quccounannu. CuibHbIE U caa0ble 3JEKTPOIUTHI.

Peakiiun monHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKUUii MOHHOTO OOMEHa, MOJHBbIE W COKpANIEHHBIE MOHHBIC YPABHEHUS PEaKIIHA.
CBoiicTBa KHCJIOT, OCHOBAaHMH W COJI€l B CBETE MPEJCTAaBICHUN 00 SIEKTPOTUTHUECKON nucconuanuu. KadecTBeHHbIE peaklid Ha HOHBL
[lonsiTe o rugponuse coneil.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJEJISIMM KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJZIOB M HeMeTalioB (rpadura M anmasa),
CIIO)KHBIX BEIIECTB (XJIOpHUJA HATpHsl), UCCIETOBAaHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakluu OT BO3IAEHCTBUS pa3iuYHbIX (aKTOPOB,
UCCIIEIOBAaHHE JIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, Mpoliecca AUCCOLMAILMKN KUCIIOT, 1Ielo4el U cosiel (BO3MOXHO UCIOJIb30BaHUE BHJIEO
MaTepHaloB), IPOBEIEHHE OMBITOB, MILTIOCTPUPYIOIINX MTPU3HAKY MPOTEKAHUs peakuii HOHHOTO oOMeHa (0Opa3oBaHME OcajiKa, BbIIETICHUE Ta3a,
oOpa3oBaHHE BOJbI), ONBITOB, WJUIIOCTPUPYIOLIUX HPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMN (TOpeHue, peakiuu pa3iokKeHHs,
COEIMHEHMS ), PaCTIO3HaBaHNE HEOPTAHUYECKUX BEIIECTB C MTOMOIIBIO KaU€CTBEHHBIX PEAaKIIMI HAa MOHBI, PEIIEHNE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

Hemertauibl 1 MX coeIMHEHHSA

OOmiast xapakTepucTHKa TajgoreHoB. OCOOCHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHune MU ¢uU3nUecKue
CBOMCTBA MPOCTHIX BEILIECTB — raJIoreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOAEHCTBHE C METalllaMi, HEMETaJlJIaMH, IEI0YaMH).
XnopooaopoA. CosigHasi KUCTIOTa, XUMUYECKHE CBOMCTBA, MOJIy4YE€HHUE, TPUMEHEeHUE. [[elicTBue XJI0pa U XJI0pOBOOPO/Ia HA OPTaHU3M YEJIOBEKA.
Bakneimme XJI0pU/Ibl U X HaXOXACHHUE B IIPUPOJIE.



O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIe CTeNeHU OKucieHus. CTpoeHHue u
¢u3nvecKkre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOAU(PHUKAINN KUCIOPOJIa U Cepbl. XUMHUYECKUE CBOHCTBA CEpHI.
CepoBoniopos, cTpoenue, GU3NUYEeCKue W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB. CepHas KUCIOTAa,
¢busnyuecKkrue U XuMHUYECKHe CBOMCTBA (001Me KaK MPEICTaBUTENs Kiacca KUCIOT U creluduieckrue). XMMUYeCKHe PEeaKIiy, JIexkKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIloco0a MOoNydyeHusi cepHOM KuchoThl. IIpuMenenue cepHoil kuciaorbl. Colu CepHOIl KUCIOTHI, KAYECTBEHHAs] peaklus Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ COeIMHEHMH B TPUPOe. XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpellbl COSTMHEHUSIMU CEePhl (KHUCIOTHBIC
JOXK]U, 3arpsiI3HEHNUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmiass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE CTEMEHH OKHUCIECHUA. A30T,
pacrnpocTpaHeHHe B Mpupoje, Gpuandeckue U XUMHUUYECKue cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK, ero (Gpu3andyeckue U XUMHUECKHe
CBOWCTBa, NOJy4YeHUE U nmpuMeHenue. Comm aMMOHUs, UX (PU3NYECKHE M XUMHUYECKHE CBOWCTBA, NpuMeHeHne. KauecTBeHHas peakius Ha MOHBI
aMMOHHMs. A30THAsI KACIIOTa, €€ rmoyryueHune, Gu3n4eckue 1 XUMHUECKUE CBOMCTBA (00IIME KaK MPEICTaBUTENS Kilacca KHCIOT U CIIeU(pUIECKHE).
Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHMS B KadecTBE MMHEPAIbHBIX YIAOOpEeHM. XHUMHUYECKOe 3arpsi3HEHUE OKPYKaoIIeH Cpesl
COCIMHEHUSIMH a30Ta (KUCIOTHBIC MO, 3arps3HEHHE BO3[yXa, MOYBbl M BOoAo&MOB). Docdop, ammorpomnsie Moaudukamuu Qocdopa,
¢usnveckne n xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) um docdopHas kucinora, (U3NUECKHE W XMMHUYECKHE CBOMCTBA, IOIyYEHHE.
Hcnonp3oBanue GochaToB B KaUECTBE MUHEPATBHBIX YI0OPEHUH.

Obmas xapakrepuctuka 3meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIepo[,
AIJIOTPOTIHBIE MOAU(UKAINK, PAaCHpPOCTpaHEHHWE B TIpupojne, (usnueckrue M XUMHUYECKHe cBoiicTBa. Ancopoums. KpyroBopor yriepona B
npupoae. Okcunabl yriepona, ux (U3NYECKHE W XUMHUYECKHE CBOWMCTBA, NCHCTBHE Ha JKHMBBIE OPraHU3MBbI, TOJYyYEeHHE U MPHUMEHEHUE.
DKkoyioruueckue mpodemMsl, CBSI3aHHbIE ¢ OKCU0oM yriiepoaa (1V), runoresa riio6aibHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBINA (D ekT. YronpHas
KHCIIOTa M €€ COoJM, UX (PU3MYecKre M XUMHUYECKHE CBOMCTBa, IMOJIydeHHE M IpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-MOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMIIMHE, IPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauabHble MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O COEJUHEHMAX yriepoia (MeTaH, 3TaH, STHIIEH, alleTUJEeH, 3TaHo,
TJIMIIEPHH, YKCYCHAs! KUCII0Ta). [IpupoiHble HCTOUYHUKH YTIIIEBOJOPOIOB (YIroJib, IPUPOAHBINA a3, HEPTh), IPOIYKThI UX MepepaOboTKH (OCH3MH),
UX pOJIb B OBITY U MMPOMBIILIEHHOCTH. [IoHATHE 0 OMONIOrMUECKH BayKHBIX BELIECTBAX: KHUPaAX, OeNKax, yrieBoJax — U UX POJIM B KHU3HU YEJIOBEKa.
MarepranbHOe €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COECANHEHU.

KpemHuuii, ero ¢pusznyeckre u XuMu4eckrue CBOMCTBa, MoydeHue U npumeHenue. CoenHeHust KpeMHus B ipupoae. OOuiye npeacTaBieHus
00 okcune kpemuus (1V) m kpemHueBou kucnore. CHIMKATBI, UX HCIOJIB30BAHWE B OBITY, B MPOMBINIJICHHOCTH. BaXHEHIe CTpOuTEIbHBIC
MaTepuaibl: KepaMmHKa, CTEKJIO0, IIEMEHT, OeToH, jkene300eToH. [IpobGmempl 0€30MacHOTO WCIONIB30BaHUSI CTPOUTETBHBIX MAaTEpHUaIOB B
IIOBCEIHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:



M3y4YeHHE OOpa3I[0OB HEOPTaHMYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMM Ha XJIOPHUI-HOHBI U
HaOII0/IEHNE TIPU3HAKOB WX TMPOTCKAHUS, OMBITHI, OTpaXaronue (GU3NIeCKre U XMMHUYECKHE CBONCTBA TaJOT€HOB U UX COSAMHEHUN (BO3MOXKHO
UCIOJBb30BAaHUE BHUICOMATEPHAJTIOB), O3HAKOMJIGHHWE C oOOpaslaMu XJIOpUIOB (TaJlOTeHHJOB), O3HAKOMJICHHE C oOpasnmamu cepsl U €€
COCTUHEHUSIMH  (BO3MOXKHO  HCHOJb30BaHHE BHUIEOMATepuasoB), HaOmioJeHUWEe Ipoliecca OOyriauBaHUSI caxapa TOJ  JAeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KHUCIIOTHI, U3y4YeHHE XUMUUYECKUX CBOMCTB pa30aBIeHHON CEpHON KUCIIOTHI, IPOBE/ICHNE KAYECTBEHHON peakluu Ha
cynb(ar-MoH U HaONIOJCHHME TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUECKMMH CBOWCTBAMH a30Ta, (ocdopa M HX COECTUHEHHH
(BO3MOXKHO HCIOJIB30BAaHUE BUICOMATEPHATIOB), OOpa3laMu a30THBIX U (POcHOpHBIX yNOOpeHHi, MoidydyeHue, coOMpaHHue, pacro3HaBaHUE U
M3Y4YECHHUE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peakluil HAa MOH aMMOHHS U (ochaT-uOH M HU3ydeHHE MPU3HAKOB UX MPOTEKAHMS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbi0 (BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEPUANIOB), H3y4eHHE MOjeen
KPUCTAUNTMYECKUX PEHIETOK anMasa, rpaduta, QyniepeHa, 03HAKOMIIEHHE C MPOIECCOM aIcOpOLUU PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
YIaéM U yCTpOHCTBOM IIPOTUBOTIa3a, MoJly4eHrue, coOupaHue, paclo3HaBaHUE U U3yUYEHHE CBOMCTB YIJIEKUCIIOro ra3a, IpoBeJeHIUE KaUeCTBEHHbIX
peakiuii Ha KapOOHAT U CHJIMKAT-WOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHMS, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHONW MPOMBIIUICHHOCTH,
pelIeHre 3KCIePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeillre HeMeTallIbl U UX COCITUHEHUS.

MeTa/uibl M UX COeTMHEHUSI

OOmas XxapakKTepUCTHUKA XMMHUYSCKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHWH WX IOJIOKCHHS B lleproamueckoil cucreMe XUMHUYECKHX
sanemenToB JI. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. MeTtamnueckasi CBs3b M METaJUIMYECKash KpUCTAJUIMYECKash PEeIETKa.
DNEKTPOXUMHUUECKUN Pl HaNpsDKeHH MeTamioB. Ou3uyeckre U XUMHUYECKHe cBoWcTBa MeTaiioB. OOmue crnocoObl MOTYYeHHs METaJlIoB.
[TonsiTHE O KOpPpPO3UU METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MIPUMEHEHHUE B OBITY U IPOMBITINIEHHOCTH.

[[lenounble Metaiuibl: monokeHue B Ilepuogmueckoit cucreme xumuyeckux sneMmeHToB . M. MenpgeneeBa, CTpoe€HHE HX aTOMOB,
HaxoXJeHue B mpupoje. Pu3ndeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCHUIbl M THUAPOKCUABI HATPUS M Kajus.
[IpuMeHeHne mEen0YHbIX METAJUIOB U UX COETMHEHUII.

[[lenouHo3eMenbHBIE METAJUIBI MATHUW M KaJIbIUK: TOJI0KeHHe B Ilepuoanueckon cucreme xumuueckux sneMeHtoB J[. M. Menpaeneesa,
CTPOCHHE WX aTOMOB, HaxOXieHue B mpupojae. Ou3nvecKkue U XMMHUUYECKHE CBOMCTBA MarHusl U Kaiblivsi. BakHeilmme coeauHEHUsT KalblUs
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmommnueckoir cucreme xumuyeckux snemeHToB JI. M. MeHnpaeneeBa, CTpoeHHE aToOMa, HaXOXIEHUE B
npupojie. Pu3nyeckne U XUMUIECKUE CBOMCTBA allfoMUHUS. AMDOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHHS.

Keneszo: nonoxkenue B Ilepuoanueckoi cucrteMe xumudeckux snemMeHToB [[. . MenzaeneeBa, cTpoeHre aToMa, HaXO0XKACHUE B TIPUPOJIE.
duzndeckue U XUMHYECKHe CBOICTBa xene3a. Okcuabl, ruapokcuasl u conu xkenesa (1) u sxxenesa (I11), ux coctas, cBolicTBa U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHE ¢ 00pa3aMi METAJJIOB U CIIaBOB, UX (PU3MUECKHMMU CBOMCTBAMMU, U3yUYEHHUE PE3YJIbTaTOB KOPPO3UU METAUIOB (BO3ZMOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJNCHCTBUS OKCHJA KallblUsg W HATpUs C BOAOH (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpoIlecca TOpPEHHUs Kelie3a B KHUCJIOpoJe (BO3MOXKHO HCIOJIb30BAHUE
BHICOMATEPHAJIOB), IPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PCAKIMi Ha MOHBI: MarHHs, KaJbLUsA, aTFOMUHUS, [TUHKa, skerne3a (1) u xemnesa (111),
meau (I1), nabmioneHue M omucaHue MPOLECCOB OKpAIIMBAHMS IUIAMEHM HOHAMU HATPHUS, Kalus M KajbIUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEA0BaHNE aM()OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHHS U THIPOKCH/IA IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33/1a4 TI0
Teme «BaxxHelme MeTajlibl U UX COCIMHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u MaTepuasnbl B TOBCEIHEBHOM KHU3HU YelloBeKa. be3onacHoe HCnonb30BaHNE BEHIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0KOTraX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKPYKaIoIeW cpenbl (mpeaenbHas AOMycTUMas KOHIEeHTparusi BemectB, aanee — [IJIK). Ponp xumum B
PEIICHUU YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, IOJMMEPHBIE MATEPUAIBI).

Meoswcnpeomemmnnie ceasu

Peanuzanusi MeXIpeIMETHBIX CBSI3€H MPHU M3YYCHHH XMMHH B 9 KJlacce OCYILECTBISETCS Yepe3 MCIOJb30BaHNE KaK OOLIUX €CTECTBEHHO-
HAYYHBIX TOHATUMN, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMHU VIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIC MOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KiIacCHU(HUKAIUs, NEPUOIUIHOCTS,
Ha0JII0IeHUE, YKCIIEPUMEHT, MOJIETUPOBAHHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOIOTHSI, MATEpHUAJIBI.

dusnka: Marepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI, PaTUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPHUUECKHUH 3aps,
MIPOBOJAHUKY, MONIYIPOBOJHUKH, AUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeJIO0, O0BbEM, arperaTHOe COCTOSIHHE BeIecTBa, Tras, pacTBOD,
pPacTBOPUMOCTb, KPHUCTaJUIMYECKasi PEMI€TKa, CIUIaBbl, (PM3MUECKHUE BEIUYUHBI, CIUHUIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocucTEMa, MUHEPAIbHBIE YAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, MUTATEbHbIE
BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOMAeMbIe, TOILITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO XMMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE PE3yNbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs JIOCTUIAIOTCA B XOA€ OOyYeHHUs XUMHUHM B €IUHCTBE
yueOHOI ¥ BOCIMTATENIbHON AEATENbHOCTH B COOTBETCTBUHU C TPATULMOHHBIMU POCCUHCKUMH COLIMOKYJIBTYPHBIMU U J1YXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMH, MPUHATBIMH B OOIIECTBE MpaBUJIAMH M HOPMaMH TOBEACHUS W CHOCOOCTBYIOT IMpOIECCaM CaMOIO3HAHUSA, CaMOPa3BUTHUSA U
COLIMAIN3alUU 00yJaromuXCsl.

JInuHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYaIOIINUXCSI PYKOBOJCTBOBATHCSA CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OpUEHTALUH U
paclIpeHue OnbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOT'O OTHOILEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HayYHOMY HACJIE/MI0, TOHUMAHUs 3HAUE€HUSI XMMHUYECKOMN
HAyK{ B KHM3HU COBPEMEHHOI'0 O0IECTBa, CHOCOOHOCTH BIIAJIETh JJOCTOBEPHOM MH(OpMAIUEH 0 mepeloBbIX JOCTHKEHUAX U OTKPBITUSIX MUPOBOH
Y OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHHS O COL[MAJIbHBIX HOPMAaxX U IMpaBWJIaX MEXKJIUYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTHU B
OOIIECTBEHHO IOJIE3HOM, y4eOHO-UCCIe10BaTeIbCKONW, TBOPUECKON M APYIUX BUAAX AEATEIBbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM
JeSTEeIbHOCTH TIPH BBIIOJHEHUN Y4eOHBIX, TO3HABATENBHBIX 33/]1a4, BHIMOJIHEHUN XUMHUYECKUX 3KCIIEPHUMEHTOB, CO3aHUU yYEOHBIX MPOEKTOB,
CTpeMJIEHMSI K B3aMMONOHHMAaHHIO M B3aMMOIIOMOULIM B TpOIECCE€ 3TOM y4yeOHOW AeATEeIbHOCTH, FOTOBHOCTH OLIEHHMBATh CBOE IOBEJICHUE U
MIOCTYIKU CBOMX TOBApUIIEH € O3UIIMH HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHMSI IOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMSI

MHUPOBO33PEHUYECKUE TIPEICTABIECHUS O BEIECTBE U XMMHUUYECKON pEaKLMU, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTaBJISIOLINE OCHOBY JJIS MIOHUMAaHMSI CYIIIHOCTH Hay4YHOM KapTUHBI MUpA, IPEACTABIECHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBL,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPEIoi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

NO3HaBaTEeNbHbIE MOTHBBI, HAIPABJICHHbIC Ha IOJIyY€HHE HOBBIX 3HAHMHW MO XHUMHH, HEOOXOAMMBIE Ul OOBSCHEHMS HAOII0JaeMbIX
MPOIIECCOB M SIBJICHH, MO3HABATEIbHOM, MHPOPMALMOHHON M YMTATENbCKOM KYJIbTYphbl, B TOM YHCJE HABBIKOB CAMOCTOSITEIbHON PabOTHI C
y4eOHBIMU T€KCTaMH, CIIPABOYHOM JINTEPATYPOl, TOCTYIHBIMU TEXHUUECKUMHU CPEJICTBAMU MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEeHHIO W TIO3HAHMIO, JII0OO3HATEIBHOCTh, TOTOBHOCTP W CHOCOOHOCTH K CaMOOOpa30BaHUIO, TPOCKTHOU U
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpPY HAIIPaBICHHOCTH U YPOBHS OOYUEHUS B albHEUIIIEM;

4) popMupoOBaHHSA KYJIbTYPbI 310POBbS:



OCO3HaHWE IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAaHOBKHM Ha 3J0pOBBbIN 00pa3 >KU3HU, OCO3ZHAHHUE
MOCIIEACTBUM W HENPUATUE BPEAHBIX MPHUBBIUEK (YHNOTPEOJICHUS alKOrojs, HAPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COONIOJACHHUS TPaBUI
0€30MMacHOCTH P OOpAIICHIH ¢ XHMHYECKUMH BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy10BOro BOCIIMTAHUS

HWHTEPEC K MPAKTHUYECKOMY M3yUYeHHUI0 MPOodEeCcCHil M Tpyaa pa3IMuHOTO POJia, YBAKEHUE K TPYY U Pe3ysIbTaTaM TPYAOBOU JEATEILHOCTH, B
TOM YHCJI€ HAa OCHOBE NPHUMEHEHHUS MPEIMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBIM BBHIOODP HWHAMBHIYATLHOW TPACKTOPUU MPOJOIIKCHUS
oOpa3oBaHHsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCHEIIHOM
PO eCCHOHAITBHON EATETFHOCTH M PA3BUTHSI HEOOXOMMBIX YMEHHUH, TOTOBHOCTh aIallTUPOBATHCS B MPOGECCHOHATBHOM Cpe/ie;

6) 3K0JOrH4ecKOro BOCIUTAHMUS:

9KOJIOTUYECKH 11eJ1ecCO00pa3HOe OTHOIICHHUE K PUPO/Ie KaK UCTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHUS, TIOHUMAHKE IEHHOCTU
3JI0pPOBOTO U 0€30MacHOro 00pasa KW3HH, OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (PH3WYCCKOMY U IICUXUYECKOMY 37I0POBBIO, OCO3HAHHE
LIEHHOCTU COOIIOICHUS TPaBUIl OE30MacHOTO MOBENCHHUsS MPU PadOTe C BEIIECTBAMH, a TaKXKE B CUTYAllUAX, YTPOXKAIOIIUX 3OPOBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHHS, MOJNydaeMble MPU H3YyYCHUM XUMHUH, JUIS PEIICHUs 3ajad, CBSA3aHHBIX C OKPYXKAIOMIEH MPUPOTHON
CpelloH, JIJIsl TIOBBILICHUS YPOBHS DKOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS TJIO0AIIBHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIeM U MyTel UX pelieHus
MIOCPEJICTBOM METOJ0OB XUMHH, 3KOJIOIMYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATbCA MM B I103HABaTEIbHON, KOMMYHUKAaTUBHOU H
COIIMAJIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocrtaBe meranmpenMeTHBIX pe3yJbTAaTOB BBIIETSIOT 3HAUYUMbIC I (DOPMHUPOBAHMS MHUPOBO33PEHHS OOIICHAYYHBIC TMOHATHSA (3aKOH,
TEeOpHsi, IPUHIIUI, TUIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U IPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHWM M3 JTUX MPeAMETOB (HOPMUPOBATh MPEACTABICHUE O IENOCTHOW HAy4yHOW KapTWHE MHUpa, U
yYHHUBEpCaIbHbIE yueOHbIE AelcTBUA (TO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), KOTOPhIE 00eceuynBaoT ((OPMUPOBAHHE TOTOBHOCTU
K CAaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETHLHOCTH.

IMo3naBaTebHBIE YHUBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornyeckne a1eMCTBUSA:

YMEHHUSI UCTIONIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TIPU OCBOSHUH 3HAHMIA: PACKPHIBATh CMBICII XMMUYECKUX MOHITHH (BBIACIATH UX
XapaKkTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBS3h C JPYTUMH TOHSITHUSMHU), UCTIOIL30BATh TOHITHS IJISI OOBSICHEHUSI OTACIBHBIX (DAKTOB M
SIBJICHWH, BBIOMpATh OCHOBAHMSI M KPUTEPUU IS KIAaCCH(UKAIIMU XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIUW, yCTaHABJIMBATh MPHUYUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMU U3YUEHUsS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYyKTHBHBIC, JACTyKTHBHBIC, TI0 aHAJOTHH), JACNaTh
BBIBOJIBI 1 3aKJIIOUCHUS;



YMEHHE TMPUMEHSATh B TNPOLECCe TIO3HAHUSI MOHATHS (MPeAMETHbIE M MeTalmpeIMEeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCTOJb3yeMble B XHMHH, MPEOOPA30BBIBATh IIMPOKO MPUMEHSEMbIE B XHMHH MOJICIbHBIC NPEACTABICHUS — XMMHUYECKUHA 3HAK (CHMBOJ
9JIEMEHTAa), XUMHUYecKas (QopMylia M YpaBHEHHE XHMHYECKOW pEeakIuu — MPU pElIeHHH Y4eOHO-TO3HABATENBHBIX 3a/1ad, ¢ Y4ETOM ITHX
MOJIETIbHBIX TPEACTABICHUI BBISBIATH U XapaKTEpU30BATh CYIIECTBEHHbIE IMPU3HAKU H3YYAEMBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKUX peakUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBSI3M M NPOTHUBOPEYHMS B H3Yy4aeMbIX IMpoIeccax U
SBJICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TaKKe B KaueCTBE OCHOBBI 1l (hOPMUPOBAHMUS
TUIOTE3bI 110 IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMbBIX CY)KIICHUH;

NpUOOpPETEeHUE OMbITA MO IUIAHWPOBAHHUIO, OPTaHU3AIMKM M IPOBEICHUIO YUYCHHMUYECKUX SKCIIEPHUMEHTOB, YMEHHE HAOII0JaTh 3a XOJO0M
nporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyIHpoBaTh 0OOOUICHHS W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO OTBITA,
UCCIIEIOBAHMS, COCTABIATH OTYET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W HHTEPIPETHPOBATH MHAOPMAIMIO PA3IMYHBIX BUAOB M (DOPM TNpEACTABICHUS, IMOIydyaeMylo H3
pPa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIIpHAs JINTEpaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHbIE IOocoOusi, pecypchl MHTepHeTa), KpUTUUYECKU
OLICHHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSATH Pa3InYHbIe METO/bI U 3aIIPOCHI IPU TIOUCKE U 0TOOpe MHGOPMAIIUU U COOTBETCTBYIOUINX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUST Y4eOHBIX U IMO3HABATENbHBIX 3aJa4 OIpeNelEHHOro THMa, MPUOOpPETeHHE OMbITa B OOJACTH HCHOJIB30BaHUS HH(POPMAIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYIbTYpO aKTUBHOTO HCIIOJIb30BAHUS PA3JIIUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITENBHO BBIOUPATH
ONTHUMAaJbHYIO (hopMy MpencTaBieHHUs] MHPOPMAIMK U WJUIIOCTPUPOBATH PELIaeMble 33/a4d HECIIOKHBIMH CXE€MaMH, JUarpaMMaMu, APYTUMU
¢dbopmamu rpaduKu M UX KOMOMHAIUSIMU;

YMEHHE HCIONIb30BaTh W AaHAJIU3UpOBaTh B Ipolecce y4eOHOW M HCCIEOBaTENIbCKOM JeATeNIbHOCTH HH(POPMALUI0 O BIMSHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341iCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY’KAOILel TPUPOIHOM Cpeibl.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

YMEHHS 3a/1aBaTh BOIPOCHI (B X0/€ Auanora u (Win) JUCKYCCHM) MO CYILECTBY 00CYXJIaeMOM TeMbl, (OPMYIUPOBATh CBOU NMpPEI0KEHUSA
OTHOCHUTEJIBHO BBIIIOJIHEHUS NIPEUI0OKEHHON 3a7a4n;

YMEHHUSI TIPEACTABIATh MOMyYEeHHBIE PE3YyJIbTaThl O3HABATENLHOM JEATENILHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JIeaTh MPEe3eHTAINIO
PEe3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIEpUMEHTa (JTabopaTOpHOTO OIbITa, JTAOOpaTOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT0 MPOEKTA);



yYMEHHs Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOH MMO3HABATEIbHON U MCCIIEI0BATENbCKON JESTENIbHOCTH P PELICHUN
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIHNHA (00CYXIeHHsI, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpIMHAIIVSI COBMECTHBIX JICHCTBUM, ONPEICTICHIE KPUTEPHUEB 110 OLIEHKE KaueCTBA BBIMIOJIHEHHOHN paOOThI U JpyTHe).
PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:
YMEHHE CaMOCTOSITENIbHO OINpEAENATh LEeIN ACSITeIbHOCTH, IJIAHHUPOBATh, OCYIIECTBIATh, KOHTPOJHUPOBATH M MIPU HEOOXOAUMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATENBLHOCTh, BBIOMpaTh Hambosee 3(P(GEeKTUBHBIE CIMOCOOBI pelmIeHHs Y4YeOHBIX U I03HABATEIbHBIX 33734,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJI0KEHHBINA AJITOPUTM ACHCTBUI MPH BBINOJHEHUH 33JaHUI ¢ YYETOM IMMOJYYEHUS HOBBIX
3HaHUNA 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OLEHUBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW ILIENU, YMEHUE
HCII0JIb30BaTh U AHAJU3UPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCIOBUU 33JIaHUMN.
MNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX PE3yNIbTaTOB 1O OCBOCHHUIO O0SI3aTEIILHOTO COJEP)KAHUs, YCTAaHOBJICHHOTO JaHHOW QenepaibHON pabouei
MPOrpaMMOii, BBIICNAIOT: OCBOEHHBbIE OOYYAIOIIMMHUCS HAy4yHbIe 3HAHHS, YMEHHUS U CHOCOObI AeWCTBUiA, crienuduyeckue s MpeaMeTHOU
obnactu «XuMUs», BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpEeTaluy, IpeoOpa3oBaHUIO0 U MPUMEHEHHIO B Pa3UYHbBIX
y4eOHBIX U HOBBIX CUTYaIlUsX.
K xonmy oOyuenus B 8 kijacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH y OOYYAIOLIUXCS
YMEHHUI:
® pacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKUI JIEMEHT, POCTOE BELIECTBO, CI0KHOE BEIIECTBO,
cMech (OHOPOJHAS U HEOJHOPOIHAs), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsl M MOJIEKYJIIpHAas Macca, KOJIIMYECTBO BEIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JOJS XMMHUYECKOTO JJIEMEHTa B COEIWHEHUHU, MOJSPHBIA O00BEM, OKCHI, KUCIOTa, OCHOBAaHHE, COIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHMUYECKas peaklus, KiacCHU(PUKalus peakUui: peaklud COEAUHEHHUs, peakluu
pa3oKeHUs, peaKkluy 3aMelleHus, peakluu OOMeHa, 3K30- U AHAOTEPMUYECKUE pEeaKlnu, TEII0BOH 3((eKT peakuuu, sapo aroma,
ANEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paglyCc aTOMa, XUMUYECKasl CBSI3b, MOJSIpHAS U HEMOJspHAasi KOBAJICHTHAs CBSI3b, MOHHAs
CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MacCOBasi JI0JIsI BelIeCTBa (MPOIIEHTHAs KOHIIEHTPAIlUs) B pacTBOPE;

® JUUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHM M TPUMEHSATh STH IMOHATUS IPU ONUCAHWU BEIIECTB U UX
[IPEBPAILCHHUI;

® ICIIOJIb30BAaTh XMMHUYECKYI0 CUMBOIIMKY JJIsi COCTABICHHS (JOPMYI BEIIECTB U ypPaBHEHUN XUMUYECKUX PEAKIUH;

® OMNpEeAeIsITh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTETICHh OKHCIICHUS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
MIPUHA/IICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIACCy COSAMHEHMIA 1Mo GopMyiiaM, BUI XUMUYECKOW CBSI3U (KOBAJICHTHAS U MOHHAS) B
HEOPTaHUYECKUX COCAMHEHUSX;



packpbiBaTh cMblIca [lepuonnueckoro 3akona JI. 1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE IIEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX AJIEMEHTOB OT MX MoJiokeHusi B [lepuonnyeckoil cucreme, 3aKOHOB COXPAHEHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJipo;

OINKCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepuonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3iNyaTh MOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobouynas moarpynmna (b-rpynma)y», maible w OOJbIINE MEPUOIBI, COOTHOCHTH OOO3HAYEHHMsI, KOTOpPHIS
umerorcss B Tabmune «llepuoamueckas cucrema xumudeckux dneMeHToB . M. MenneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU
CTPOCHHUSI aTOMOB XMMHMYECKHX 3JEMEHTOB (COCTaB M 3apsj Aapa, oOlIee YMCIIO AJIEKTPOHOB M pacIpeiesieHHe UX M0 3JIEKTPOHHBIM
CIIOSIM);

KJIacCu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPraHNYECKHUE BEIIECTBA, XUMUUYECKHE PEaKIMU (TI0 YUCIIy U COCTaBY YYacTBYIOLIHUX B
peaKiuu BElIeCTB, M0 TEIIOBOMY b (deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA BEIECTB PA3IMYHBIX KIACCOB, MOATBEpKAas OMHCAHHE MPUMEpaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAueCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHHUS XUMHUYECKUX
MIPEBPALICHUI B PA3JTUYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO M MOJISPHYIO MacChl BEIIECTB, MAacCOBYIO IO XHMHUYECKOrO 3JieMeHTa Mo (GopMmyle
COEIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAMTH PACUYETHI MO YPABHEHHUIO XMMHUYECKON PeaKIui;

MPUMEHITh OCHOBHBIE OIEpPAlMMd MBICIUTENBHOM NEATENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTeMAaTHU3AIHIO,
KJIACCU(DUKAIINIO, BBISBICHUE IMPUIMHHO--CIICJCTBCHHBIX CBS3€H — JUIS HM3YYCHHS CBOWCTB BENIECTB M XHWMHUYCCKUX PpEaKInH,
€CTeCTBEHHO-HAyUHBIE METO/IbI IO3HAHMS — HAOIIIOICHHE, I3MEPEHHE, MOJICITUPOBAHHE, SKCIIEPUMEHT (PEaTbHbBII U MBICICHHBIN);
ClIeZIOBaTh MpPaBHUJIAM TIOJH30BAHUS XUMHUYECKOH IMOCYH0H W 1abopaTOpHBIM 00OpYyJOBaHWEM, a TaKXKe NpaBWIaM OOpalmieHus c
BEIIECTBAMHM B COOTBETCTBUHM C HMHCTPYKIIMSIMH IO BBITIOJTHEHHUIO JTAOOPATOPHBIX XHUMHUYECKUX OTIBITOB IO IMOJIYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOPOAA M KHUCIOPOJA), MPUIOTOBIEHHIO PAaCTBOPOB C ONpEAEIEHHOM MaccoBOM Jojeil pacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI MO PACIIO3HABAHHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBIO
MHIUKATOPOB (JakMyc, (heHoydTaaert, MEeTUIOPAHK U IPYTHeE).

K koniy oOydenust B 9 kJjacce nmpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y OOYYaIOUIUXCS

YMEHUU:

PaACKpPBIBATE CMBIC]I OCHOBHBIX XUMHWYCCKUX MMOHATUH: XUMHICCKHI 3JICMCHT, aTOM, MOJICKYJIa, HMOH, KATUOH, aHWUOH, IIPOCTOC BECIICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTD, DJICKTPOOTPUHATCIIBHOCTD, CTCTICHL OKUCJICHUS, XUMHUYCCKAaA pCaKlusa, XUMHYCCKaAsA CBA3b, TEIJIOBOM
B(I)(I)CI(T pCaKknuuu, MOJb, MOJ'IHpHBIfI O6’béM, PacTBOP, SJICKTPOJJUTHI, HEIJICKTPOJMTBI, J3JICKTPOJIUTHYCCKAA AUCCOLMAlHA, PCAKIIUU
HMOHHOT'O O6M€Ha, KaTaJln3aTop, XUMHUYCCKOC pPaBHOBECHUC, 06paTI/IMBIe n H606paTI/IMBIe pP€aKkuu, OKUCIUTCIIBHO-BOCCTAHOBUTCIILHBIC



peaKIy, OKUCIUTENh, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE, aJITIOTPONHS, aMPOTEPHOCTh, XUMUYECKasl CBS3b (KOBaJCHTHAS,
WOHHAs, METAJUIMYECKas), KpUCTaUIMUecKas pemeTka, KOPpPO3usi METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHMUYECKOW pEaKIuu, MpeaesbHO
nonyctuMmas konuentpanus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX I[OHATHA W NPUMEHATh OSTU MOHATUSA NPU ONUCAHUM BEIIECTB M UX
IIPEBPAILCHMU;

UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHS (JOPMYJT BEIIECTB U yPaBHEHUH XUMUYCCKUX PEAKIUH;

ONPEACIISITh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHHUSIX PA3IUYHOIO COCTaBa, MPUHAIJICKHOCTh
BEIIECTB K OMPEACIEHHOMY KIIACCy COCIMHEHUN MO (GopMmyiaMm, BUJ XUMUYECKOW CBS3U (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi) B
HEOPraHUYECKHX COCIMHECHMSIX, 3aps]] MOHA 10 XUMHUYECKOH QopMyre, XapakTep Cpeapl B BOJHBIX PACTBOpPaxX HEOPTaHHMYECKHX
COCAMHEHMH, TUIl KPUCTATNYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona [[. 1. MenaeneeBa U 1€eMOHCTPUPOBATh €r0 MOHMMAHKE: OMUCHIBATh U XapaKTEPU30BaTh
tabnuunyto Qopmy Ileproguueckoil CUCTEMBl XMMHMUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHas mnoArpynna (A-rpymma)» u
«mrobounast moarpymma (b-rpymma)», Manasie U OOJbIIME TMEPHOABI, COOTHOCUTh 0003HAYCHHUS, KOTOPHIE UMEIOTCS B MEPHOIUICCKON
Ta0JINIe, C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOSHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB W 3aps sApa, 00IIee YUCIIO JISKTPOHOB
W pacupeesieHue UX 10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCTMHCHUI
B IIPEJIEJIaxX MajbIX NEPUOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATH XUMUUYECKUE AJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKUE peakluu (10 YUCIYy U COCTaBy Y4acCTBYIOUIUX B
peaKiuu BElIeCTB, MO TEII0BOMY 3G (}EKTyY, M0 U3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M cHenu(UUecKue XUMHYECKHE CBOMCTBA MPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPkKAAS
ONMCaHNE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKON AUCCOLMALMU KHUCIIOT, IIEJIOYEH U COJIEH, TOJIHBIE U COKpALEHHBIE YPAaBHEHUS pEaKLUi
WOHHOTO OOMEHa, ypaBHEHHS PEaKIMii, MOATBEPXKIAONINX CYIIECTBOBAHUE TEHETHMUECKOW CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX
KJIaCCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUI TTOCPECTBOM COCTABIICHHS SJIEKTPOHHOTO OaJlaHCa dTUX PEaAKIUi;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOEHHUs, BO3MOXKHOCTH MNPOTEKAHUS XUMUYECKUX NPEBpALIEHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCTISATH OTHOCHUTENBHYIO MOJIEKYISPHYIO M MOIISPHYIO MacChl BEIIECTB, MAaCCOBYIO IO XHMHYECKOTO 3JIeMeHTa Mo (GopMyle
COEMHEHHS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;



coONoaTh MpaBWiIa IOJIB30BAHHMS XUMHUYECKOM MOCYIoiH W Ja00opaTOpHBIM OOOpYIOBAaHMEM, a TaKKe NpaBuUia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKLHSMH IO BBIIOJIHEHHIO JJAOOPATOPHBIX XUMHYECKUX OMBITOB IO TOJYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKINH, TOATBEPKAAIOIINE KAaUeCTBEHHBII COCTaB Pa3IMYHBIX BELIECTB: PAaCIIO3HABATH OMBITHBIM IYTEM XJIOPUI -, OpOMuUI-
, Womua-, kKapOoHart-, Qocdar-, cuimkar-, cyiab(ar-, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHS M HMOHBI H3YyYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUYECKHUX BEILECTB;

IPUMEHSATh OCHOBHBIC OIEPALUN MBICIUTEIBHOW NEATEIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, OOOOIICHME, CHCTeMaTH3aluIo,
BBISIBIICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3€H — Ui M3Y4EHUS CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKUUH, €CTECTBEHHO-HAy4YHBIE
METO/IbI IO3HAHMS — HAOJII0JICHNE, U3MEPEHNE, MOJICTTMPOBAHKE, SKCIICPUMEHT (peasIbHBII U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Paznen 2. BaxkHeililme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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










