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Pabouyro mporpammy cocraBuiia Aboxuna T.B.

HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMuUu Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa30oBaHUsl COCTaBIIEHA HA OCHOBE TPeOOBaHUM K pe3ysbTaTam
OCBOCHHSI OCHOBHOMW 00pa30BaTeIbHON MpOTrpaMMbl OCHOBHOTO 00Iero oopasoBanus, npencraBieHHbix B ®I'OC 000, a
TaKk€ Ha OCHOBE (efepalbHOM paboueld MporpaMMbl BOCHUTAHUS M € YYETOM KOHLENIMHM MPENoJaBaHHs y4eOHOro
npeaMeTa « XuMHs» B 00pa3oBaTesbHbIX Opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMHHM JaéT TpeJCTaBlIeHHWE O IeisuX, oOmed cTpareruud OOydeHHs, BOCIUTAHUS M Pa3BUTHUS
oOy4Jaronuxcsi CpeicTBaMu yueOHOTO MPEeAMETa, YCTaHABIUBACT 003aTEIHLHOE MPEIMETHOE COIEpKAHUE, ITPEeTyCMaTPUBAET
pacnpenesieHue ero mo KiaccaM M CTPYKTYpUPOBAaHHME IO pa3fenaM M TeMaM HIOpOorpaMmbl MO XHMHH, OIPEIEISET
KOJIMYECTBEHHBIE M KAYECTBEHHbBIEC XapaKTEPUCTUKU COAEPKAaHUS, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI XUMUU C
y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKM Y4YEOHOrO TMpOIEcca, BO3PACTHBIX OCOOCHHOCTEU
oOy4Jaronuxcsi, OnpenesieT BO3MOXKHOCTH TMpeAMETa IJIs pealu3alii TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TaKkKe TPeOOBaHUH K pe3ysibTaTaM O0y4deHUs
XMMUU Ha YPOBHE LIeJIeH U3y4YeHUs MPEeIMETa U OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEIBHOM AESATENBHOCTH 00YYaIOLIErocs Mo
OCBOCHHIO y4E€OHOTO COJIEP KaHUS.

3HaHWE XUMHH CIYXUT OCHOBOM [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHHUS OOYYaroerocs, €ro MpeaCcTaBICHUN O
MaTepuaIbHOM €IMHCTBE MHPA, BAXKHYIO POJb UTPAIOT (HOpMHUpYyEMble XUMHUEH MPEJCTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPTUU U 00 BOJIOLMHU BEIIECTB B MPUPOJIE, O MYTAX PELICHUs INI00ANTbHBIX MPOOJIEM YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA
— CBIPhEBOM, SHEPIETUYECKOM, MUILEBOM U SKOJIOTHYECKONU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yyenne xumunu:

CIIOCOOCTBYET peai3allii BO3MOXKHOCTEH ISl caMOpa3BUTUS M (HOPMUPOBAHHS KYJIbTYPhl JHYHOCTH, €€ OO0IIeH u
(YHKIIMOHATLHOW TPAMOTHOCTH;



BHOCUT BKJaJd B (OPMHUPOBAHWE MBIIUICHUS W TBOPYECKUX CIHOCOOHOCTEH OOydYaroImMXCs, HABBIKOB HX
CaMOCTOSITENIbHOM y4YEOHOM JNEeSITENbHOCTH, SKCIEPUMEHTAIBHBIX WU HCCIIEIOBATEIIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HH, TaK U B MPOGHECCHOHAIBHOM JICSITEIHHOCTH,

3HAKOMHT CO CIeHM(UKON HAYYHOT'O MBIIUICHHUS, 3aKIabIBACT OCHOBBI IIEJIOCTHOTO B3IJIsAa HA €IUHCTBO MPUPOJBI U
YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJarOIITXCs;

Croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOINICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJIC, K YETIOBEKY,
BHOCHUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHUE 00yJarOImMXCS.

JlaHHbBIE HaIpaBJICHUS B O0OYUYEHHH XUMHUHU 00€CTICYMBAIOTCS CIIEHU(GUKON coiepyKaHusl Yy4eOHOIo MpeaMera, KOTOPhIi
SIBJISIETCS MeIarOru4ecKy aIalTUPOBAHHBIM OTPaXKCHUEM 0a30BOM HAYKH XMMHUHU Ha ONPEeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOrO 00Iero 0Opa30oBaHHsS OPUEHTHPOBAH HA OCBOCHUE OOYUYaIOIIUMUCS CUCTEMBI
MEPBOHAYAJIBHBIX TOHATUH XWUMHHM, OCHOB HEOPTaHWYECKOM XUMHHM W HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMUU.

CtpykTypa cojepKaHHs MporpaMMbl MO XUMHUHU C(POpMHpOBaHAa Ha OCHOBE CHCTEMHOTO MOAXOAa K €€ H3Yy4YCHHIO.
Conepxanue CKIIAIBIBACTCS U3 CUCTEMbI IOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHSATHI O XUMUYECKON
peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI MO MPHUHIMIY MOCIEI0BATEILHOTO Pa3BUTHUSI 3HAHUW Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUA O CTPOEHUM aTOMa U XMMHUYECKOM CBS3H;

— IpEeACTaBICHUM 00 IEKTPOJIUTHUECKON JUCCOIMALIMY BEIIECTB B pACTBOPAX.

TeopeTudeckue 3HAHUS PAacCMATPUBAIOTCS HA OCHOBE DJMIIUPUYECKH TIOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIONHSS (DYHKIIMA OOBSICHEHUS W MPOTHOZHPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUUECKOTO TPUMEHEHHUS U TTOTYUYEHUS N3Y4a€MbIX BELIECTB.

OcBoeHMe MporpaMMbl MO XHMHH CHOCOOCTBYET (DOPMHPOBAHUIO TPEIACTABICHHUS O XUMHUUYECKON COCTaBJISAIOINICH
HAYyYHOW KapTUHBI MHUpa B JIOTHMKE €€ CUCTEMHOM MPUPOJIbI, IECHHOCTHOTO OTHOILICHUS K HAyYHOMY 3HAHHUIO M METOAaM



MO3HAHUS B Hayke. M3ydyeHWe XMMHHM MPOUCXOIUT C MPHUBJICUCHUEM 3HAHWUW W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mmupy», «buonorus. 5—7 knacco» u «duszuka. 7 kinace.

[Ipy M3ydYeHUU XUMHUU MPOUCXOAUT (HOPMUPOBAHUE 3HAHMM OCHOB XMMHUYECKOM HAyKH KaK O0JacTH COBPEMEHHOTO
€CTeCTBO3HAHMSI, MPAKTHYECKON JICSITEIHPHOCTH YeJOoBE€Ka M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI. 3ajaua
y4eOHOTO TIPEeIMETa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — BOKHEUIINUX (PaKTOB, MOHATUN, 3aKOHOB H
TEOPETHUECKUX TOJIOKEHUH, TOCTYIHBIX O00OOIEHUI MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAayKH, B MPUOOIIEHUU K
HAy4YHbIM METOJaM IIO3HAHUS IPU H3YUYCHUH BEIIECTB W XUMHUUYECKHUX peakiui, B (OPMHUPOBAHMM U Pa3BUTUU
MO3HABATENIbHBIX YMEHUW M WX MPUMEHEHUU B Y4eOHO-TIO3HABATENHLHON U Y4eOHO-HCCIEIOBATENbCKON eATEIbHOCTH,
OCBOCHHH MPaABUII O€30IIaCHOTO OOpAIICHHsI C BEIIECTBAMU B TOBCEIHEBHOM KU3HHU.

[Ipu n3ydeHNN XUMHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs BAYKHOE 3HAYCHHE MMPHUOOPETH TaKWe IENH, KaK:

— (QopMupoBaHUE HHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSTEIILHOMY MPUHATHIO PEIICHUH, CIOCOOHOM aTalTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU,

— HaANpaBJICHHOCTh O0YYEHHUs HAa CUCTEMATHYECKOE MPUOOIIEHNE 00YYaIomUXCsl K CaMOCTOSITEILHOM MMO3HABATEIHHON
JeSTEILHOCTH, HAYYHBIM METOAaM MO3HaHUs, GOPMHUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH;

— obecrieueHHue YCIOBUHM, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYAIOIIMMUCS OMBbITa Pa3HOOOPa3HON JEesATEIHHOCTH,
MO3HAHUSA M CaMOIO3HAHMs, KJIFOYEBBIX HABBIKOB (K/IFOYCBBIX KOMIICTCHIIUI), MMEIONIUX YHHUBEPCATbHOE 3HAUCHHUE IS
Pa3TUYHBIX BUOB JACSITCIBHOCTH,

— ¢opmupoBaHue 0o0IIeH PYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATH U
OIICHUBATH SIBJICHHS OKPY’KAIOIIET0 MUpPA, UCIOJIb3YsS 3HAHUSI U OMBIT, MOJYyYEHHbIC TPU U3YYCHUU XUMUH, IPUMEHSATh HX
P peIIeHUH TTPOOIeM B IOBCEAHEBHOM JKU3HU U TPYAOBOU JEATECILHOCTH;

— ¢dopmupoBaHHE Y 00YyYarONUXCs TYMaHUCTUYECKUX OTHOIICHUW, MMOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM NS
BBIPAOOTKH SKOJIOTHYECKH IIEJIEeCOO0PA3HOTO TMOBEACHUS B OBITY M TPYAOBOU IEATEIBHOCTH B ICNISAX COXPAHEHHUS CBOETO
310pOBbS U OKPY’KAIOLIEH IIPUPOIHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHUS
00IIIeYeIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MTPO( WIS ¥ HAPABICHHOCTH JTaJIbHEHUIIIET0 00YUICHUSI.



OOr11iee YUCIIO YacoB, OTBEACHHBIX I M3YUCHHs] XMMUH HA YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMsl, COCTABISIECT B 8
Kiacce — 68 JacoB (2 yaca B HeCIIO).



COJAEPXKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmver xumun. Pons XuMuM B )KU3HU YeIOBEKa. XMMHUS B CUCTEME HayK. Tena u Bemiectsa. Pu3nueckue CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHuE BewecTs. [loHsATHE 0 MeTOaX MO3HaHU B XUMUU. YucTeie BemecTBa U cMecu. CriocoOsl
pa3AeiIeHUs CMECEH.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 31€MEHTHI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpOCThIe U CI0KHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumuueckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTB.
OtHocuTenbHass atomHass Macca. OTHOCHUTENbHAs MOJEKYJIspHas Macca. MaccoBas JOJISI XMMHYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KonunuectBo BemectBa. Mois. MossipHas macca. B3anMOCBS3b KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IHHHIL
BelecTsa. Pacuérel no popmynamM XUMHUYECKUX COSTUHEHUMN.

duznyeckre U XUMHUYECKHUE SIBJICHUS. XUMHUYECKash peakuus U e€ MPU3HAKU. 3aKOH COXPAHEHHUS MAacChl BEILECTB.
Xumunueckue ypaBHeHus. Kiraccudukarysi XAMHYECKUX peakiuil (CoeTMHEHHMs, Pa3JIOKEHUs, 3aMEeIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYI0H, ITpaBujaMu paboThl B JIaOopaTopuu U MpuéMaMu oOpaiieHus ¢ 1a00paTopHbIM
0o0OpyJOBaHUEM, HM3yUYEHHE M ONUCaHWE (UIUYECKUX CBOMCTB OOpa3LOB HEOPraHMYECKUX BEILIECTB, HAONIOJCHHE
¢usnveckux (MIaBJIieHUE BOCKA, TasHHWE JIbJIa, PACTUPAaHUE caxapa B CTYINKe, KHUIIEHUE W KOHJICHCAIUS BOJIBI) W
XUMHYECKHX (TOpEHHE CBEYH, IMPOKAIMBAHWE MEIHON IPOBOJOKH, B3aMMOJCHCTBHE MeJa C KHCJIOTOH) SBJICHHMH,
HaOJIFOJICHUE W OMMCAHUE MPU3HAKOB MPOTEKAHMsS XUMHUYCCKUX peakimii (pa3jiokeHne caxapa, B3auMOJCHCTBHE CEPHOM
KUCJIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (1) mpu HarpeBaHuu, B3auMOJICHCTBHE JKelie3a ¢ PaCTBOPOM
comu memu (1), m3ydenume cmocoOOB pasjeicHHs CMecel. C IOMOIIbI0 MarHuTa, (QUIBTPOBAHHE, BBIAPHUBAHUE,
JUCTUIIIALMS, XpomaTorpadusi, MNPOBEACHUE OYMCTKH ITOBAPEHHOW COJIM, HAONIOACHUE W OIMCAaHUE pEe3yJIbTaTOB
HPOBEJICHHUS OIBITA, WILTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHsSI MACChl, CO3/IaHUEe MOJIeJIel MOJIeKYI (IIapOCTEPIKHEBBIX).

Ba:xkueiiue npeacTaBUTEIM HEOPrAaHNYECKHX BELECTB



Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kucinopoa — 3imeMeHT U mpocToe BemecTBo. HaxoxaeHue kucimopoaa B
npupoze, ¢u3nveckue W XumMHuueckue cBoiictBa (peakumu ropeHws). Oxcunsl. [lpumenenne kuciopona. CrocoObl
NOJIYYEHHs] KMCJIOPOoJa B Ja0OpaTOpuu M NPOMBIIUIEHHOCTH. KpyroBopot kucimopoaa B npupone. O30H — ajuioTpOIHas
MOAU(UKALINS KUCTOPOIA.

TernoBoit 3¢ (hEeKT XUMUYECKON peakiny, TEPMOXMMUYECKHE YpaBHEHUS, 9K30- U DHIOTEPMHUUYECKUE PEaAKIIHH.
TomnuBo: yroiab 1 MeTaH. 3arps3HEHHUE BO3yXa, YCUICHHE TapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopoa — anemeHT U poctoe BemecTBo. HaxoxaeHue Bogopoia B npupojie, GUu3ndeckue U XuMUYECKUE CBOWCTBA,
pUMEHEHUE, CIOCO0bI MoTy4eHusi. Kucimotsl u comnu.

MoutsipHblit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckrue CBOWCTBAa BOAbl. Boma kak pactBopurens. PacTtBopbl. HacelnieHHbIE M HEHACHILIEHHBIE PACTBOPBL.
PacTtBopumMocCTh BeliecTB B Boje. MaccoBasi 1oJisl BEIIECTBA B pacTBOpPE. XMMHUYECKUE CBOMCTBA BOJAbl. OcHOBaHUs. Pomb
pacTBOPOB B MPUPOAEC M B KU3HU 4YeIOBEKa. KpyroBopoT BOJABI B MPUPOJE. 3arpsA3HEHUE MPUPOJHBIX BoA. OxpaHa u
OYMCTKA IIPUPOIAHBIX BOL.

Knaccudukanus Heopranuueckux coenuuenuit. Okenapl. Kimaccudukaius okcuaoB: coseodpasyroiiie (OCHOBHbBIE,
KUCIIOTHBIE, aMmdoTepHble) u HecoleoOpasyromme. HomeHknarypa okcumoB. Dusnyeckne W XHUMHYECKHE CBONCTBA
OoKcHA0B. [lomydeHrne OKCUIOB.

OcHoBanus. Kiaccudukanus ocHOBaHMM: IIETOYM W HEPACTBOpPHMbIE OCHOBaHUsA. HoMeHKiatypa OCHOBaHHUI.
du3nyecKkrue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryyeHrne ocHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucnor. dusndeckne M XMMUYECKHE CBOWCTBA KHUCJIOT. Psin
aktuBHOCTH MetaiuioB H. H. bekerosa. Ilomyuenue Kucnor.

Conu. Homenknarypa coneit. ®u3nueckue 1 XMMHYECKHE CBOMCTBA cotiel. [lonyuenue conen.

['eHeTnueckas CBsI3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeesIEHUE COJepKaHus KUCIOPO/ia B BO3AyXe€, MOIyYeHHe, COOMpaHue, paclio3HaBaHNEe U U3yUeHUe
CBOMCTB KHCIJIOpOJa, HaOJI0/IeHHE B3aMMOJCIHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBUS BO3HUKHOBEHMS M MPEKpAIlCHUS
ropenusi (moxkapa), O3HaKOMJICHHE ¢ oOOpa3laMH OKCHJOB W OIKMCAaHWUE WX CBOWCTB, TOJy4YCHUE, COOHMpaHUE,
pacro3HaBaHHE W M3Y4YCHHE CBOWCTB BOJOpojaa (ropeHue), B3aumoieicTBre Bogopoaa ¢ okcuaoMm mean (I1) (BozmoxxHO



UCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOII0IeHHUE 00pa3IloB BEMIECTB KOJUYECTBOM 1 MOJIb, HCCIICIOBAaHUE OCOOCHHOCTEH
pPacTBOPEHHUS BEIIECTB C PA3JIMYHOM PACTBOPHUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MaCCOBOM NOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOJBI ¢ MeTayulaMd (HaTpueM W KajbIlueMm) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEJOBAaHKE OOpa3I[0OB HEOPraHWYCCKHX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOJIOJACHUE WU3MCHCHHUS
OKpACK{ MHIUKATOPOB B PACTBOpAX KHUCJIOT M IIeNIoUueH, n3ydeHue B3aumoeiictus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METAJUIAMU, PEAKIIUN HEUTpaIu3alyy, NOJyYCHUE HEPACTBOPUMBIX OCHOBAHHH, BHITECHEHUE OIHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIH, PEIICHUE SKCIIEPUMEHTANBHBIX 3a7a4 N0 TeMe «BaKHEHIIne KJIACChl HEOPTaHUYECKUX
COCIMHECHUIN.

Ilepuoanuecknii 3axkoH u Ilepuognueckasi cucrema xumuuyeckux iemMeHToB J[. 1. MenneineeBa. CTtpoenne
aToMoOB. XUMHYECKas cBsA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINHU

[TepBbIe MONBITKA KJTacCH(DUKAIIMA XUMUYCCKUX 3JIeMeHTOB. [ToHATHE O rpyIax CXOMHBIX 3JIEMEHTOB (IICIOYHBIC U
IICJIOYHO3EMENTbHBIE METAJIIbI, TaJIOTEHBbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEpHBIC OKCHIBI U
TUIPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [leppognueckas cucrema xumudeckux 3iemMeHToB . . Menneneera. KopotkonepuoaHas u
nuHHoniepuoaHast gopmbl [lepronuueckoit cucrembl xumudeckux sneMmeHToB J[. Y. Menaeneesa. [lepuoasl u rpymniibi.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYHIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX OOO0JIOYEK ATOMOB
nepBeix 20 xumuueckux siemeHToB llepuogmueckoit cucremsl J[. M. MennmeneeBa. XapakTepUCTHKAa XHUMHYECKOTO
3JIEMEHTA 110 ero nosuoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XHMHUYECKHX OJJIEMEHTOB, METAUIMYECKUX W HEMETALINYECKUX
CBOWCTB I10 TPyNIIaM U MIEPUOJIaM.

3nauenue Ilepuonuueckoro 3akoHa u llepuonnueckodl CUCTEMbl XMMHUYECKHX 3JIEMEHTOB JUIsl Pa3BUTHUSL HAYKU U
npaktuku. [{. 1. MenaeneeB — yuy€HbI U TPaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJspHAs W HEMONSAPHAst) CBsA3b. JICKTPOOTPHUIATEIILHOCTh XHMHUYECKHX
aneMeHTOB. IOHHAs CBSA3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iponecchl OKUCIECHHST U BOCCTAaHOBJICHMSI.
OKUCAUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumeHm:

U3y4eHue 00pa3loB BEMIECTB METAIJIOB U HEMETAJJIOB, B3AMMOJEHCTBUE THIPOKCUAA [IUHKA C PACTBOPAMHU KUCJIOT H
IeJIoueH, MPOBEJCHUE OIBITOB, WJUTIOCTPUPYIONIMX MPHUMEPHhI OKHCIMTEIHLHO-BOCCTAHOBHTEIBHBIX peaknuii (ropeHue,
PCaKIMK Pa3JIOKEHUS, COCTUHCHHUS).

Meswcnpeomemmnuwie céasu

Peanuzanmsi MEXIpeAMETHBIX CBSA3CH MPU U3YYCHUH XMMHH B 8 Kjlacce OCYIIECTBIIACTCS Yepe3 MCIOIb30BaHNE Kak
OoOIMX €CTeCTBEHHO-HAYYHBIX IIOHATHW, TaK W TOHATHHA, SBISIOMIMXCSA CHCTEMHBIMH IS OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC TIOHSTH: HAyYHbINA (PaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHaJIu3, CUHTE3, Kilaccupukaus,
NEPUOIMYHOCTD, HAOIIOJICHUE, DKCTIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHUE.

dusnka. MaTepwsi, aToM, JJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHI, HW30TONBI, PAJIHMOAKTHBHOCTH, MOJIEKYIIA,
AIEKTPUUYECKUN 3apsl, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (U3UUECKUE BEJIUYUHBI, €AMHUIIBI
U3MEpPEeHHUsI, KOCMOC, TUTaHEThl, 3BE3/1b1, COTHIIE.

buonorus: porocuntes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJBI, IMOJE3HBIC WCKOMAeMble, TOILJIUBO, BOJIHBIC
pecypchl.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBUHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00IEro oOpa3oBaHusl TOCTUTalOTCS B XO7e OOydeHus
XUMUU B €IUHCTBE Y4YeOHOW W BOCIUTATEIHHOW NESITEIHHOCTH B COOTBETCTBHUU C TPAAUIMOHHBIMH POCCUUCKUMHU
COIIMOKYJIBTYPHBIMU M JTyXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMH, TPUHATHIMA B OOIIECTBE TNpPaBWIAMH M HOPMaMH
MOBEAECHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHS M COLMATU3ALNNA 00YYaIOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOLIMXCS PYKOBOACTBOBATHCS CHCTEMOW MO3UTUBHBIX
LIEHHOCTHBIX OPUEHTALIMN U PACILIUPEHUE OIBITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA



LHEHHOCTHOTO OTHOIIECHHSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJIEIHIO, IOHUMAHHUS
3HAYCHHUS] XMMHUYECKON HAyKU B JKU3HH COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(pOpManuen o
NEPENOBBIX JOCTHKEHUAX U OTKPBITUAX MUPOBOM U OT€YECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA,;

2) TPaKIAHCKOT0 BOCTIMTAHHSA .

IPEICTABIICHUS O COLUUAIBHBIX HOPMaXxX U MpaBUiIaX MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, Y4eOHOMCCIIEIOBATENbCKOM, TBOPUECKOW M APYrHMX BUAAX JAESITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JAESITENbHOCTH IpU BBINOJHEHMM Y4YeOHBIX, I103HABaTENbHBIX 3ajad,
BBIMIOJITHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMAHHUIO U
B3aMMOIIOMOIIN B IPOLECCE 3TOW y4yeOHOU NeATEIbHOCTH, TOTOBHOCTU OLIEHHMBATHh CBOE MOBEIECHUE M MOCTYIKU CBOMX
TOBApHILIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMSI MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJICTABICHUS O BEUIECTBE M XHMHMYECKOW PpEAKLUH, COOTBETCTBYIOLUIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA U COCTABJISIOLINE OCHOBY JUIsSl IOHMMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MUpa, NPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOABI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOAHOW CpPEAoW, O pOJM XMMHUU B
ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO03HABATEJIbHbIE MOTHBBI, HAIPABJICHHBIEC HA MOJIYYEHUE HOBBIX 3HAHUW MO XMMHUHU, HEOOXOIUMBIE JIs1 OOBICHEHHUS
HaOJIOTaeMBIX TPOIECCOB U SIBJIICHWM, MO3HABATEIbHOW, WH(MOPMAIIMOHHOW M YUTATEIbCKOM KYJIBTYpPHI, B TOM YHUCJE
HABBIKOB CAMOCTOSATEIbHOW paboThl ¢ YYEOHBIMU TEKCTaMH, CIPaBOYHOM JUTEPaTypOM, NOCTYMHBIMH TEXHUYECKUMHU
CpelcTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYeHHI0O W TO3HAHHUIO, JII0OO3HATEIHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
IPOEKTHOM W HCCIEN0BaTENbCKOW JAESITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIlpaBICHHOCTH W YPOBHS OOydeHHUs B
JNaJIbHEUIIIEM

4) ¢popMUPOBaHUS KYJbTYPHI 3/10POBb:

OCO3HAHHWE LEHHOCTH »HW3HHM, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKHM Ha 370pOBBIM 00pa3
KU3HHM, OCO3HAHUE TOCJICACTBUIA W HENPHUATHE BPEIAHBIX MPHUBBIYCK (YIOTPEOJICHHUS aJIKOTOJIsA, HAPKOTHKOB, KYPCHUs),



HEOOXOJMMOCTH COOMIOACHUS MpaBui 0€30MaCHOCTU MPH OOpaleHHH ¢ XUMHUYECKHMH BEIIECTBaMU B OBITY U pealbHOMN
JKU3HUY,

5) Tpy10BOr0 BOCIIUTAHMS .

UHTEPEC K NPAKTUUECKOMY HU3YYEHHIO MPOPECcCCUi U TpyAa pa3iMYHOrO poja, YBaAKEHUE K TPyAy M pe3ysibTaTaM
TPYAOBON JESATEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHHUs NMPEAMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIM BBIOOP
UHIMBUIYAIbHON TPAaeKTOPHH MPOAOIKEHUs 00pa30BaHUs ¢ YYETOM JTMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHUH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHONW MPOPECCUOHAIBHON NEATEIbHOCTH M PAa3BUTHUS HEOOXOJMMBIX
YMEHHM, TOTOBHOCTb a1allTUPOBATHCA B MPO(PECCHOHANIBHOM cpeie;

6) 9K0JIOTHYECKOT0 BOCIIMTAHNS

HKOJIOTHUYECKU 11€71eco00pa3HOe OTHOLIEHUE K MPUPOIE KaK NCTOUHUKY KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS,
NOHMMAaHUE I[IEHHOCTH 3J0pOBOro M 0e30macHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE LEHHOCTH COOJIOACHUS MNpPaBWII O€30MAaCHOTO MOBEACHUS IPH
paboTe C BelecTBaMH, a TAK)KE B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBbIO U XKU3HU JIIOJIEH;

CHIOCOOHOCTH TNPUMEHSTh 3HAHUS, MOJy4yaeMble MPU HM3YyYEHUU XHUMHH, IS PEIICHUs 3a/ad, CBSI3aHHBIX C
OKpYXaloleld MPUPOJHON Cpeloi, i TMOBBIIIEHUS YPOBHA 3KOJOTMYECKOW KYJIbTYpbl, OCO3HaHHUS IJI00AIbHOIO
XapakTepa HKOJOTHYECKUX MPOoOJeM M MyTel UX PelIeHHUs MOCPEICTBOM METOJOB XUMHUH, SKOJOTHMYECKOTO MBIIIJICHUS,
YMEHHSI pyKOBOJICTBOBATHCSI UM B ITI03HABATEIBHOW, KOMMYHUKATUBHOW U COLMAIIBHON MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe mMetanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBIE 1JIs1 POPMHUPOBAHUS MUPOBO33PEHUS OOLICHAYYHbIE
NOHATUS (3aKOH, TEOPHs, IPUHIIUI, TUTIOTE3a, PAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPBIC UCTIOIb3YHOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax M IMO3BOJSIOT HAa OCHOBE 3HAHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH
Hpe/ICTaBlICHHE O IIEJIOCTHOM HAy4YHOW KapTUHE MHpa, U YHHBEpCaJbHbIe Yy4eOHbIC JeicTBUs (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATUBHBIC), KOTOpbIe o0OecreynBaloT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHBHOMY
IUTAHUPOBAHUIO M OCYLIECTBIICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornyecKkue 1eiicTBUA:



YMEHUSI KCMOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUJIEHUS MPU OCBOCHWH 3HAHMI: PACKPBIBATH CMBICI XUMHYECKHUX
HMOHATHH (BBIACIATh WX XapaKTEePHBIC NMPH3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMH TOHSATHSMH), UCIOJIH30BATh
MOHATHUSL TIJIT OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHHWH, BBHIOMPATh OCHOBAHMS W KPUTEPUU IS KiIacCU(PUKAIIH
XUMHUYECKUX BEIIECTB U XUMHUUYECKHUX PEAKIHUM, yCTaHABIMBATHb IMPUUYMHHO-CIEACTBEHHBIC CBSI3M MEXKIY OOBEKTaMH
U3yYeHHUs, CTPOMUTH JIOTHYCCKUE pacCyxacHus (MHIYKTHBHBbIC, ICAYKTHBHBIC, II0 aHAJIOTHH), JeJaTh BBIBOABI U
3aKJIFOYCHUS,

yYMEHHE IPUMEHSTH B MPOIIeCcCe MO3HAHUS NMOHATHS (IPEAMETHBIC U METANPEAMETHBIC), CHMBOJUYECKHE (3HAKOBBIC)
MOJICJIH, UCMOJIb3yeMble B XUMHH, MPeoOpa3OBBIBaTh IITMPOKO IMPHUMEHSEMbIE B XUMHUU MOJIEIbHBIC MPEICTABICHUS —
XMMHYECKAH 3HAaK (CHMMBOJ 3JIEMEHTa), XHMHUYecKas (GopMmyja W ypaBHCHHC XHMHUYCCKOM peaklud — MPU PEIICHUU
y4eOHO-IT03HABATEIIBHBIX 337124, C YIETOM ATUX MOJCIBHBIX MPEICTABICHUHN BBISABIATh U XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YyYa€MbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUECKUX DPEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U Y MPOTUBOPEYMS B U3YyUAEMBbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble ucciaenoBarebCckue AeCTBHA.

YMEHHUE UCTIOJIb30BATh MOCTABJICHHBIEC BOIIPOCHI B KAYECTBE NMHCTPYMEHTA MTO3HAHMS, a TAK)KE B KAUECTBE OCHOBBI JIJISI
(dhopMUpOBaHUSI TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUIH;

NPpUOOPETEHUE ONbITa MO IUJIAHUPOBAHUIO, OPraHU3AIMM U MPOBEACHUIO YUYEHHYECKHUX OSKCIEPUMEHTOB, yYMEHHUE
HaOJII0/1aTh 32 XOJIOM MPOIIECCa, CaMOCTOSITEIbHO TPOTHO3UPOBATH €r0 Pe3yJbTat, PopMyIupoBaTh 0OOOIIEHUS U BHIBOJIbI
0 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCISOBAHMS, COCTABIIATh OTUYET O MPOACIaHHOM padoTe.

Padora c nndopmanueii:

YMEHUE BbIOMPATH, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIUIO PA3TUYHBIX BUAOB U (HOPM IpeACTaBICHUS,
MOJy4aeMyI0 W3 Ppa3HbIX HCTOYHMKOB (HAYYHO-TIOMYJISApHAs JUTepaTypa XUMHUYECKOIO COZCpXKaHHS, CIPaBOYHBIC
nocoOust, pecypchl IHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO HH(POPMAILIHIO;

yMEHUE TPUMEHATh Pa3UYHbIe METOAbl W 3alPOChl NPH MOUCKE M O0TOOpe MHQPOPMAIMA U COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS YICOHBIX U MMO3HABATENbHBIX 33]1a4 ONMPESIEHHOTO THIA, TPUOOPETEHHE OIbITa
B 00JIaCTM WCIOJB30BaHUA HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJICHUE KYJbTYpPOM aKTUBHOTO
WCIIOJIB30BaHUs PA3JIMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMANBbHYIO (OPMY MpeICTaBICHUS



uH(GOpPMaIlMU U WUTIOCTPUPOBATH pPEIIaeMble 3a]]a4i HECTIOKHBIMU CXEMaMHU, AuarpaMMaMHu, IpyrumMu hopMaMu rpauxu
1 UX KOMOMHALIUSAMU,

YMEHHE MCIOJIb30BaTh U aHAIM3HPOBAThH B MpOLEecce YUeOHOM U MCCIIeI0BATENbCKON ACITENFHOCTH HHPOPMAIHIO O
BJIMSIHUM NIPOMBIIIJIEHHOCTH, CEJIBCKOIO X035IMICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH IPUPOIHOM Cpeapl.

KoMMyHHKaTHBHBIC YHHBeEpPCcalbHbIe yYeOHbIE 1eCTBHA:

YMEHUS 3371aBaTh BONPOCH (B Xoe Auanora u (Wim) TUCKYCCHM) 10 CYIIECTBY 00CYKIaeMOi TeMbI, POPMYINPOBAThH
CBOM MPEJJIOKEHNS OTHOCUTENIBHO BBITIOJHEHUS PEAJIOKEHHON 3a1a4u;

YMEHHUSI MIPEACTABIATh MOJIYUYEHHbIE PE3YIbTAaThl I03HABATEIbHON AESTEIBHOCTA B YCTHBIX U MUCbMEHHBIX TEKCTAaX;
JeNaTh TPE3CHTAIMI0 PE3yJbTaTOB BHIMOIHEHUS XUMHYECKOTO JKCIEepHMeHTa (J1abopaTopHOro OmbITa, J1a0OpaTOpHOM
paboThI IO MCCIIEIOBAHHUIO CBOMCTB BEUIECTB, YUCOHOTO MPOCKTA);

YMEHUSI Y4YeOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABaTEIbHOW M HCCIEHOBATEIbCKOM
JEATEIIbBHOCTH TIPU PEIICHUM BO3HHUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COIJIACOBAHUS TMO3UIIUI
(oOcyxneHus, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBbD», KOOPIUHAILIUS COBMECTHBIX JCHCTBHM, ONPEICICHUE KPUTCPUCB
TI0 OIIEHKE Ka4eCTBa BBITIOJIHEHHOH PabOThI U IPyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEIbHO ONpPENENsATh LENU JeATEIbHOCTH, IIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPH
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTD, BbIOMpaTh Harboiee 3((HEeKTUBHBIE CITOCOOBI PEIICHHS YU€OHBIX U
MO3HABATEJIbHBIX 334, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTUPOBATh MPENJIOKEHHBIH aJITOPUTM JEHCTBUN NpU
BBITMIOJIHEHUH 33/1aHUH C YYETOM IOJIyYE€HUS HOBBIX 3HaHUN 00 M3y4aeMbIX 00BbEKTaX — BEIIECTBAX U PEaKLUsAX, OLlEHUBATh
COOTBETCTBHE TIOJIYyUYEHHOTO pe3yJibTaTa 3asBJICHHON LEJIM, YMEHHE HCIOJIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI,
npeajiaraeMbie B YCIOBUM 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yJlbTaTOB IO OCBOEHHUIO O0S3aTENBHOIO COAEpKAHMs, YCTAaHOBJIEHHOTO JaHHOMN
dbenepanbHOl paboyeil mPOrpaMMoOi, BBIJEISIOT: OCBOSHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI
NEUCTBUM, cieliMpUuUecKre sl MPeaMETHON 00JacT « XUMHUSD», BUIBI JEATEIbHOCTH MO MOJYYEHUIO0 HOBOT'O 3HAHUS, €T0
MHTEpHpEeTalnu, IpeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHbBIX YUYEOHBIX U HOBBIX CUTYalUAX.



K xoniy o0y4uenus B 8 kj1acce mpeaMeTHbIC pe3ybTaThl Ha 6a30BOM YPOBHE JOKHBI OTPaKaTh CPOPMUPOBAHHOCTD
y oOy4Jarommxcsi yMeHU:

PacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TIOHSTHI: aTOM, MOJIEKYJa, XUMHYECKUI JIEMEHT, TIPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OMHOPOJAHAs M HEOAHOPOJIHAs), BaJCHTHOCTb, OTHOCHUTCIIbHAS AaTOMHAas |
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MaccoBasl JOJsI XMMHUYECKOTO AJIEMEHTa B
COCIMHCHUH, MOJIAPHBIM 00BEM, OKCHUI, KHUCJIOTa, OCHOBAaHHE, COJIb, DJIEKTPOOTPHUIIATEIHLHOCTh, CTEIMEHb
OKHUCJICHHSI, XUMHUYECKas peaknus, KiIacCHu(PUKanus peaknuid: peakiud COCIWHCHHs, PEaKIUHU Pa3IoKeHUS,
peakiuu 3aMelIeHus, peakiuu OOMEHa, AK30- U HHJAOTEPMHUYECKUE PEaKIUu, TEIUIOBOM A(h(dEKT peakiuu, sapo
aToMa, SJIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTab, paIuyC aToMa, XUMHUYECKas CBS3b, MOJISIpHAS U HEMOJIpHAas
KOBQJICHTHasE CBsI3b, WOHHAs CBS3b, MOH, KAaTHOH, aHHMOH, PacTBOp, MaccoBas J0Jis BelecTBa (IPOICHTHAs
KOHIICHTpAIIUs) B paCTBOPE;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATHH W TPUMEHSATh 3TH TOHATHS TPU OIHMCAHHUH
BEIIECTB U UX MPEBPAICHUH;

UCITIOJIb30BATh XUMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS (hOpMYJI BEIIECTB M YPAaBHEHUM XUMUYECKUX PEAKITUH;
OTpPEENATh BAJCHTHOCTh AaTOMOB JJICMCHTOB B OWHApHBIX COCIUHEHUSAX, CTCTICHb OKHUCIICHHS 3JIEMEHTOB B
OWHAPHBIX COCIMHCHMSIX, MPUHAJJIC)KHOCTh BEIIECTB K OMPENCIEHHOMY KJacCy COCIWHEHUU 1o ¢GopMmysaMm, BHI
XUMHYECKOH CBsA3M (KOBAJCHTHAS M MOHHASI) B HCOPTAaHUYCCKUX COCAMHCHUSX;

packpsiBath cmbich [lepuoanyeckoro 3akona /[. M. MenneneeBa: 1eMOHCTPHUPOBATh IMTOHUMAHUE TIEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT HX TOJIOKeHHs B [lepuomuueckoi cucTeme, 3aKOHOB
COXpaHEHUST MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUEHUs, 3aKOHa ABOTAIpO;
OIMMCHIBATh M XapaKTepH30BaTh Ta0MuHyI0 Gopmy [leproaudeckoit CHCTEMbI XMMHYECKUX 3JICMEHTOB. pa3IHyaTh
MOHSATHUS «TrJIaBHas moArpymnmna (A-rpymmna)» u «nobounas noarpynma (b-rpymmna)», Majbie ¥ OOJbIINE TIEPUOIBI,
COOTHOCHUTH 0003HAaUEHUS, KOTOpbIC NMEIOTCs B Tabnuiie «[lepuonnueckast cuctema xumudeckux amnemenToB J[. 1.
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi Sapa,
o0I1Iee YMCIIO SJICKTPOHOB M PACHPEICIICHNAE UX IO 3JICKTPOHHBIM CIOSIM);

KJIACCU(PHUITUPOBATh XUMHUYECKHE DJIEMEHTBhI, HCOPraHWYCCKUE BEIIECTBA, XMMHUECKHE peakiuuu (M0 YUCIy MU
COCTaBy y4aCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TETNIOBOMY YD PEKTY);



e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB, MOATBEPIKIAs
OMMHMCAaHKE MPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOINX XUMHUYECCKUX PEAKIIHH;

e TPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX Ka4ECTBEHHOTO COCTaBa, BO3MOXHOCTU MPOTEKAHUs
XUMHUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MAacCChl BEILECTB, MacCOBYIO JOJI0 XHUMHYECKOTO
3JIeMeHTa Mo (opMylie COeTMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPaBHEHHUIO
XAMHUYECKON PEaKIUu;

e TMPUMEHATH OCHOBHBIC OIEPAIlMU MBICIUTEIBLHON ACATENIBHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMATHU3AIINIO, KIACCU(PUKAIIMIO, BBISIBJICHUE NPUYMHHO-CICACTBEHHBIX CBSI3€M — MJII HM3YyYEHHs] CBOMCTB
BEIIECTB M XHMHUYECKUX PEaKIMi, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS — HAOJIOJIeHuEe, H3MEPEHHE,
MOJICJTUPOBAHUE, SKCIIEPUMEHT (PeasbHBIA U MBICIICHHBIN);

e CJIEIOBATh MpaBUIAM TOJH30BAaHUS XUMHUECKON TOCYA0N M 1a00paTOPHBIM 00OPYIOBaHHEM, a TaKKe MpaBUIIaM
oOpaImieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSMH [0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OIBITOB MO TMOJYYCHUIO M COOMpPaHHIO Tra3000pa3HbIX BeIIeCTB (BOAOPOAA W KHUCIOPOA), MPHUTOTOBICHUIO
pPacTBOPOB C OMNPENCIEHHON MAaCCOBOW JI0JI€M PACTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMHUYECKUE
OKCIICPUMEHTBI TI0 PACIO3HABAHWIO PACTBOPOB IHNENOYEH M KHUCIOT C TOMOINBI0 HWHIUKATOPOB (Jakmyc,
(beHondranenH, METUIOPAHXK U JPYTHUE).

K xoHniry 00y4yenus B 8 kj1acce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOHKHBI OTPpaKaTh CPOPMUPOBAHHOCTD

y oOydJarommuxcss yMeHUH:

e PaCKpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHX TOHATHNA. XUMHUYECKHH JJIEMEHT, aTOM, MOJICKYyJia, WOH, KaTHOH,
aHWOH, MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, BAJCHTHOCTH, AJNEKTPOOTPHUIATEIFHOCTh, CTEIEHb OKHCIICHUS,
XUMUYECKas PEaKIusi, XUMUYECKas CBsA3b, TEIUIOBOW 3(PGEKT peakiuu, MOJb, MOJAPHBIM 00BEM, pacTBop,
AJIEKTPOJUTHI, HEDJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS IUCCOIMAIMS, PEaKIM HOHHOTO OOMEHa, KaTajau3arop,
XUMUYECKOE PaBHOBECHE, OOpaTHMbIE M HEOOpAaTUMBIE PEAKIIUH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBLHBIE PEaKIINH,
OKHCIIUTENh, BOCCTAHOBUTEINb, OKHCIECHHE W BOCCTAHOBIICHHE, AJUIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKas CBSI3b
(koBasieHTHasl, MOHHAs, METAJUIMYECKas), KPUCTALUTMYECKass PEmETKa, KOPPO3MWsl METaJUIOB, CIUIaBBI, CKOPOCTb
XUMHAUYECKOMN peaklnH, npenenbHo gonycrumas konnentpanus [1JIK Bemecrsa;



WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX MMOHATHH W TMPUMEHSATh ITH TOHSATHS TPU ONMUCAHUU
BEILIECTB U UX NPEBPAILLCHUM;

UCTIOJIF30BaTh XUMUYECKYIO0 CHMBOJIMKY JIJISl COCTABJICHUS (JOPMYJT BEIIECTB ¥ YPABHEHUIH XUMHUECKUX PEAKIIHIA;
OIPENENATh BAJCHTHOCTh M CTENCHb OKUCICHUS XUMHUYECKUX SJIEMEHTOB B COCIMHEHMSAX PA3IMYHOTO COCTaBa,
NPUHAAISKHOCTh BEIIECTB K ONpPEACNEHHOMY KIAcCy COEIMHEHUH 1o (opMmyiaMm, BHI XHMHUYECKOH CBSI3U
(koBasyieHTHasl, MOHHAs, METAIUTMYECKAs) B HEOPTAaHWMYECKUX COSJAMHEHUSX, 3aps]] NOHA TI0 XUMHUYECKOH (hopmyie,
XapakTep cpenbl B BOAHBIX pAcCTBOpPAX HEOPTaHUYECKUX COCAMHEHWH, THI KPUCTALIMYECKOW PEHIETKH
KOHKPETHOTO BEIIECTBa,

packpbiBaTh cMbici [lepuoanueckoro 3akona [[. 1. MenaeneeBa u JeMOHCTPUPOBATh €T0 TIOHUMAHKE: OIHICHIBATH
U XapakTepusoBaTh TabmuuHyro ¢opmy llepmoanueckoil cCMCTEMbl XUMUYECKUX JJIEMEHTOB. paziNyaTh MOHATHUS
«rmaBHass noarpynmna (A-rpymma)y u «mobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TIEPHOIBI,
COOTHOCHTh O0O3HAYCHUs, KOTOPhIE MUMEIOTCS B TEPUOJUYECKON TaONHIle, C YHCIOBBIMH XapaKTePHUCTUKAMHU
CTPOCHHS aTOMOB XMMHUYECKUX 3JIECMEHTOB (COCTaB W 3apsi siipa, o0liee YUCIo 3JICKTPOHOB M PACIIPE/ICIICHIE X
TI0 DJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MECHCHUU CBOMCTB AJIEMEHTOB U UX COCAMHCHHI
B TIpejiesiaX MaJIbIX TICPUOJIOB U TJIABHBIX MOJATPYII C Y4ETOM CTPOSHHSI UX aTOMOB,

KJIaccu(UIUPOBaTh XUMHUYECKHE 3JICMEHTBI, HEOPTaHWYECKHE BEIIECTBA, XUMHUCCKHE peaknuu (10 YUCIy |
COCTaBy YYaCTBYIOIIUX B PEAKIUH BEIICCTB, MO TEIUIOBOMY 3((deKTy, Mo U3MEHEHHIO CTENEHEeH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHeNU(UICCKUE XUMHUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB,
MOJTBEPXK/Iasi OINUCAHWE TPUMEPAMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKHX
peakuui;

COCTABJIATh YPABHEHUS AJIEKTPOJIUTHYCCKON IUCCOIUAIIMNA KUCIIOT, IIEIOYeH W COJIEH, MOJIHBIC W COKpaIIEHHBIC
yYpaBHEHHsI peakiuii MOHHOTO OOMEHa, YpaBHEHHWS PEaKIHW, MOATBEPKIAIOUINX CYIIECTBOBAHUE T€HETHUYECKOW
CBSI3U MEXKY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTENBHBIX PEAKIUil MOCPEICTBOM COCTABJICHUS AJICKTPOHHOTO
OaylaHca 3TUX peaKInid;



MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IMPOTEKAHUSI XUMUYECKUX
MIPEBPALIEHNN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIK0O XUMHYECKOIO
aJieMeHTa 1o (HopMyJie COeIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO
XUMUYECKOW pEaAKIINH;

coOJII01aTh MpaBUjia MOJIb30BAHUS XMMUYECKOM IMOCYI0M M Ja0OpaTOPHBIM OOOPYJOBAaHMEM, a TAKXKE MpPaBUIIA
oOpallleHus] ¢ BEIIECTBAMHU B COOTBETCTBUM C HMHCTPYKIUSMH IO BBIIOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OITBITOB IO TMOJIYYCHHUIO M COOMPAHUIO ra3000pa3HbIX BEHMIECTB (aMMHAaKa U YTIIEKHUCIIOTO rasa);

IPOBOJIUTH PEAKIMH, IMOATBEPXKAAIOIIME KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB. PACIIO3HABATH OIBITHBIM
nyTEéM XJIOpUI-, OpOMHI-, HOJIU-, KapOoHaT-, pocdaT-, CUIUKAT-, CyIb(}aT-, THAPOKCU-UOHBI, KATUOHBI AMMOHUS
Y UOHBI H3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB,;

MPUMEHSITh OCHOBHBIC OIEpAllid MBICIUTEIBHOM AESTEILHOCTH — aHallu3 U CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMATHU3ALUI0, BbISIBIICHUE IPUYMHHO-CIICICTBEHHBIX CBSA3€H — U1l U3YUYECHUSI CBOWCTB BEIIECTB U XUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAy4YHbIE METObl MO3HAHUS — HAOIIOJCHUE, U3MEpPEHUE, MOJCITUPOBAHHUE, IKCIEPUMEHT
(peasIbHBIN M MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanyecTBo yacoB
Ne HaumenoBanue pa3jae/ioB
n/u M TE€M IPOrpaMMbI Beero Konrpounubre
padoThbI
Pa3znen 1. [lepBoHauaIbHBIE XUMHYECKHE TOHATHS
Xumusi — BakHast 00J1aCTh
€CTECTBO3HAHUS U
1.1 - 5
HPaKTHYECKON
NeSITeTbHOCTH YeTIOBEeKa
BemectBa 1 XuMuieckue
1.2 15 1
peakiuu
Hroro 1o pasneny 20

Paznen 2. BaxkHeiilme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bosayx. Kucnopo.

2.1 6
ITousTie 00 OKCcHIax
99 Bonopoa.Ilonstue o 3
KHCIIOTaX U COJISIX
23 Bopna. Pacteopsl. [lonsiTue 5 1

00 OCHOBaHUAX

IIpakTnyeckue
padoTbI

2

1

1

DiekTponHbie (IudpoBbIE)
o0pa3oBaTe/bHbIE peCypChl

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c



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

OCHOBHBIE KJIACCHI

2.4 HEOPTraHUYECKHUX 11
COCIMHEHUN
Hroro no pazueny 30

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoauueckuii 3akon u [lepuoauyeckas cucrema xumudeckux 3jieMeHToB JI. U. MenaeneeBa. CTpoeHne aTOMOB.

Xumuuyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akuu

[Teproardeckuii 3aK0H U
[Teproaundeckas cuctema

3.1 XAMHYECKHUX 3JIEMEHTOB /[. 7
U. Menneneesa. CtpoeHue
aToma

XHMHYECKas CBA3b.

OxucnurensHo-
3.2 8
BOCCTaHOBUTEIIbHBIE
peaxiun
Hroro no paszneny 15
PesepsHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c



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

		2024-10-28T20:49:22+0400
	Адрианова Татьяна Викторовна




