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IHHOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas pabodast mporpamma s oOydarommxcs ¢ 3[IP mo xumMum Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHMsI COCTaBJI€HA HAa OCHOBE TPEOOBaHUN K pE3yJlbTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTENbHOW MPOTrpamMMBbI
OCHOBHOT0 00111ero oopaszoBanus, npeacraBieHHbx B PI'OC 00O, a takxe Ha ocHOBE (helepabHON padodeil mporpaMMel
BOCIIUTAHUSA W C y4ETOM KOHIIEHIIMU TPEMOJaBaHus Y4eOHOTrO TMpeaMeTa «XHUMHsS» B 00pa30BaTECIBHBIX OpPraHU3AIMSIX
Poccutickon ®@enepanun.

AnantupoBaHHas pabodas mporpamma g oOydaromuxcs ¢ 3[1P mo xumum naér mpeacraBieHHe O LEAX, OOIIeH
CTparerud OOYYEHHs, BOCIHMTAHHMS ¢ Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO MpeaMeTra, YCTaHABIMBACT
00s3aTeNbHOE MPEIMETHOE COJIEpKaHUE, MPEAYyCMaTPUBAET PACIPEIEICHHE €ro Mo KiIaccaM U CTPYKTYPHUPOBAHHE IO
pasjiesiaM U TeMaM MPOTrpaMMbl M0 XUMHUH, ONpPEEsieT KOJUYECTBECHHBIC U KAaU€CTBEHHbBIE XAPAKTEPUCTUKHU COJEPKAHUA,
PEKOMEHAYEMYIO TMOCJI€I0BATEIbHOCTh U3YYCHUSI XUMUU C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKU
y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOCHHOCTEHW OO0YydYaroImMXCs, OMpPENesieT BO3MOXXHOCTH MpeaMeTa s pealu3aiiuu
TpeOOBaHMI K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus,
a Takke TpeOOBaHUU K pe3ysbTaraM OOydeHUs XMMHUU Ha YPOBHE II€JIEM M3y4deHUs MpeJIMETa U OCHOBHBIX BHUJIOB YU€OHO-
MO3HABATEJIbHOM AESITEIbHOCTH 00Y4arOIIErocs M0 OCBOCHUIO YYEOHOIO COACPKAHUS.

3HaHWE XUMHH CIIY’)KUT OCHOBOM Juisi (OpPMHPOBAHHS MHPOBO33PEHHSI OOYYaIOIIETOCs, €ro MpeACTaBICHUN O
MaTepUaIbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb UTPAOT (HOPMHUpPYEMbIE XMUMHUEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPTUU U 00 IBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS YE€IIOBEYECTBA
— CBIPhEBOM, YHEPTETUYECKOM, TTUIIEBON U IKOJIOTHYECKON O€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peain3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHSA W (OPMHUPOBAHUS KYJIbTYPHI JIMYHOCTH, €€ 0OIel u
(YHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCUT BKJaJd B (OPMUpPOBAHHME MBIIUICHUS W TBOPYECKUX CIHOCOOHOCTEH 0OyYarommuxcsi, HaBBIKOB UX
CaMOCTOSITENIbHOM Y4YEOHOM JIeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX W HCCIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN NEATEILHOCTH;



3HAKOMUT CO CHENU(UKON HaydHOTO MBIIUICHHUS, 3aKIa/IbIBA€T OCHOBBI I[EJIOCTHOTO B3TJIs[]a HA €IMHCTBO MPUPOIBI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAaloM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIITIXCS;

CrocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIC, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHUE O0yUarOIINXCA.

JlaHHble HampaBiieHUsI B 00YYEHUU XMUMHUHM O00ECIEUMBAIOTCS CIIEMPUKON collepKaHusl Y4eOHOro MpeaMeTa, KOTOPHI
SBJISIETCS MIEIarOTUUYECKU aJIalTUPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKHU XMMUU Ha ONPEJETIEHHOM dTane e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00I1ler0 0Opa3oBaHUsS OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS CHUCTEMBI
MEPBOHAYAJBHBIX TOHATUMA XUMHH, OCHOB HEOPTaHMYECKOM XHMHUU W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUN
OPTraHUYECKON XUMHUH.

CtpykTypa cojepkaHusi MPOrpaMMbl MO XUMHHM c(POpMUpOBaHa Ha OCHOBE CHCTEMHOIO MOAXO0/Aa K €€ H3YyYEHHIO.
ConepxkaHue CKIIAIBIBACTCS U3 CUCTEMbBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHUN O XUMUYECKOU
peakiuu. O0Ge 3T CUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOTO Pa3BUTHSA 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— MPEACTaBICHUMN 00 ANEKTPOIUTUIECKON JUCCOIUAIIMY BEIIECTB B paCTBOPAX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OHMIIUPHUYECKH TOJYYEHHBIX U OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATENIBHO OT OJHOTO YPOBHS K JIPYroMy, BBINOJHSS (PYHKIIMM OOBSICHEHHS M TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTAUYECKOT0 IPUMEHEHHUS U TIOTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHMEe MporpaMMbl MO XHMHHM CIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHHUS O XUMHUUYECKOW COCTaBIISIONICH
HAy4YHOW KApTUHBI MHpa B JIOTUKE €€ CHUCTEMHOW MPUPOIbI, HIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUS B Hayke. M3ydeHwe XWMHUM MPOUCXOAUT C MPUBIICUYCHUEM 3HAHWM M3 paHee M3YYCHHBIX YUCOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinaccb» U «duzuka. 7 Kiaccy.

[Ipy M3ydYeHUU XUMUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHWNA OCHOB XMMHYECKONW HAayKH KakK 00JIACTHM COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHYECKOW AEATEIBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajaua



y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN — BaXKHEUIIUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAYKH, B MPHUOOMICHUU K
HAy4YHBIM METOJAaM TO3HAHUS TIPH W3YyYCHWHM BEIIECTB M XUMUYECKUX pEakiuid, B (HOPMUPOBAHMH W PaA3BUTHH
MO3HABATENbHBIX YMEHUM W HMX NPUMEHEHHH B Y4eOHO-NO3HABAaTEIbHOM U Y4eOHO-MCCIIENOBATENbCKOU JAESTENbHOCTH,
OCBOCHMH TMPaBUJI O€30MaCHOTO OOpAIlIEHUs C BEIIECTBAMH B TTOBCETHEBHOM KU3HH.

[Ipu n3ydyeHnn XMMUU Ha ypOBHE OCHOBHOT'O O0IIEro 00pa30BaHus BaXKHOE 3HaUYE€HUE TPUOOPENH TaKHE 11, KaK:

— (opMUpOBaHME HHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0OOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY MIPUHATUIO PEIICHUM, CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH;

— HaIpaBJIECHHOCTh O0YUYEHHUS HA CUCTEMATHUECKOE MPUOOIIEHNE 00YyJaromuXCcsl K CaMOCTOSITEIbHON MMO3HABATEIIbHON
JeSITEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, GOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBUH, CMOCOOCTBYIOMMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIbITa Pa3HOOOpa3HOW AESTEIbLHOCTH,
MO3HAHUSI U CAMOIIO3HAHUSI, KJIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIMI), MUMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— (opMupoBaHHe 00IICH (PYHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATH U
OIICHUBATh SBJICHUSI OKPYKAIOIIET0 MUPA, UCMHOJb3Yysl 3HAHUS U OIBIT, MOJYYCHHbIC MPU U3YUYCHUH XUMUH, PUMEHSTH UX
MIpU pelIeHUH poOJieM B MOBCEIHEBHOM KU3HU U TPYAOBOU €SI TEIHHOCTH;

— (gopmupoBaHue y oOy4aromuxcsi TYMaHUCTUYECKUX OTHOUICHUM, MOHUMAaHUS IIEHHOCTH XUMUUYECKUX 3HAHUHU IS
BBIPAOOTKM SKOJOTUYECKU 1IEeTIECO00Pa3HOTO TOBEACHHUS B OBITY M TPYJIOBOHM JESITEIIBHOCTU B IEJISX COXPAHEHUSI CBOETO
310pOBbS U OKPY’KAIOLIEN TPUPOTHOMN CPEBI;

— pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CAMOBOCIHUTAHUIO HAa OCHOBE YCBOCHHS
0011e4eIOBEYECKUX [IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUIIs M HAIPaBICHHOCTU JaJIbHEUIIEr0 00yUYEeHUs.

OO61iee YKCiI0 4YacoB, OTBEAEHHBIX JIJII U3YYEHUs] XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMUsl, COCTABIISIET B 8
Kj1acce — 68 4yacoB (2 Jaca B HE/IEINIO).



COIEPXAHUE OBYUYEHUA

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YeJIOBEKAa. XUMUS B CHCTEME HayK. Tena u BemectBa. Ou3nyeckue CBOKWCTBA
BelIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHsiTHe 0 MeToax mo3HaHus B XUMUHU. UncThie BelecTBa U cmecu. CrocoOsl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE AIEMEHThl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpoCThie M CIIOXKHBIE BENIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHas atomHas Macca. OTHOCUTENbHAs MOJIEKYyJsipHas Macca. MaccoBas J0Jisi XMMHUYECKOrO dJIEMEHTa B
COC/IMHEHUHU.

KomnuectBo Bemectsa. Moisb. MossipHast Macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI M YUCJA CTPYKTYPHBIX €IVHHIL
BelecTBa. Pacuérel nmo hopmynamM XUMHUYECKUX COSTUHEHUH.

Ou3NUecKue U XUMUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ MpU3HaKh. 3aKOH COXPAHEHHUS MacChl BEIIECTB.
Xumnueckue ypaBHeHus. Kimaccupukanuss XuMUYeCKUX peakuuid (COeIMHEHUs, pa3IoKEeHUs, 3aMeIeHHs, O0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0¥, MpaBmiiaMu paOOThl B JJa0OpaTOpuu U NnpuéMaMu OOpaiieHus ¢ J1adbopaTopHbIM
o0opy/oBaHUEM, H3y4YCHHE U ONHCaHWe (PU3MYECKUX CBOMCTB O0O0pa3IlOB HEOPraHWYECKMX BEIISCTB, HAOIOACHUE
¢u3ndeckux (TUTaBJICHUE BOCKA, TasHUE JIbJa, PACTHPAHUE caxapa B CTYIKe, KUTIEHWE M KOHJIEHCAIIMS BOJbI) U XUMHUYECKUX
(ropeHue cBeuH, MPOKaJIuBaHUE MEIHOM MPOBOJIOKHU, B3aUMOJICUCTBUE MeJIa C KUCIIOTOM) sIBICHUM, HAOJIFOICHUE U ONUCAHUE
MPU3HAKOB MPOTEKAHUsI XMMUYECKUX peakiuil (pa3jokeHue caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi,
paznoxenue ruapokcuga meau (ll) mpu narpeBanuu, B3ammopeiicTBue xeneza ¢ pactBopoMm conu meau (ll), nzyuenwue
CIIOCOOOB pa3fielieHUs] CMeced: C TIOMOIIBI0 MarHuTa, (QWIBTPOBAHWE, BBIIAPUBAHWE, JUCTUIUIALMS, XpomaTtorpadus,
MPOBEJICHUE OYMCTKHU TMOBAPEHHOM COJIM, HAOJIOJICHUE M OIMUCAHUE PE3YJIbTaTOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3JIaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHUYECKNX BelllECTB



Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kuciopon — 3jeMEHT M MpOCTOe BemmiecTBO. HaxokaeHue kuciopoaa B
npupone, (GuU3NYECKUEe U XHUMHUYeCKue cBoicTBa (peakiuu ropenusi). Oxcuasl. Ilpumenenue kuciopona. CrocoObi
MOJIyuYeHHUs1 KUCIIOpoaa B JabopaTopud U MpoMmbluieHHOCTU. KpyroBopoT kuciopoga B mpupoae. O30H — alioTporHas
MOAU(pUKALIUS KUCIOPOIA.

TeroBoit 3h(deKT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS, 3K30- U DHAOTEPMHUUYECKUE PEAKIUU.
TomnuBo: yroib u MeTaH. 3arps3HeHue BO3AyXa, YCUIIEHHE TapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOS.

Boaopoa — anemeHT u npocTtoe BemecTBo. Haxoxaenue Bojopoia B npupoje, GU3HuecKue 1 XMMUYECKHE CBOMCTBA,
MpUMEHEHUE, CIOCOOBI MoyYeHusl. Kuciaotsl u comnu.

Mousipablit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM YpaBHEHUSIM.

duznueckre CBOMCTBAa BOAbl. Boma kak pactBoputenb. PacTtBopel. HachllieHHBIE M HEHACHILIEHHBIE PAacTBOPHI.
PacTtBopumocTh BemiecTB B Boje. MaccoBasi 10Jig BEHIECTBA B pACTBOpPE. XMMHUYECKUE CBOWMCTBA BOJbl. OcHOBaHus. Poib
pPacTBOPOB B IPHUPOJIE U B )KU3HU yenoBeka. KpyroBopot Boibl B pupoje. 3arpsi3HeHHE NPUPOIHBIX BoI. OXpaHa U OYUCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus okcuaoB: cojieoOpasyroliye (OCHOBHBIE,
KHUCIIOTHBIE, aMm(poTepHbIe) U HecoseoOpasytomue. HoMmeHnknatypa okcuoB. dusnueckre 1 XMMHUECKHUE CBOWCTBAa OKCHUIOB.
[Tomy4yeHnne okcuaoB.

OcHoBanusi. Knaccudukaius OCHOBaHUN: IIETOYM W HEPACTBOPHMMBIE OCHOBaHUA. HoOMeHKIaTypa OCHOBaHMIA.
du3nyecKkrne U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kuciaor. Pu3nyueckue M XUMHUUYECKHE CBOMCTBA KHUCIOT. Psn
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. HomeHknatypa coneil. @u3ndeckre 1 XuMH4YeCKue cBorcTBa conel. [lonyuenue conen.

['eneTnueckasi CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPE/ENICHNE COEPKaHUs KUCIOpOAa B BO3/AyXe, MOJyueHue, COOMpaHue, paclo3HaBaHue U U3ydeHUe
CBOMCTB KHCJIOPOJa, HAOJIOIEHUE B3aWMOJECHCTBUS BEIIECTB C KUCIOPOJOM W YCIIOBHUS BO3HMKHOBEHMS M MPEKpPAILCHUS
ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U OITUCAHUE UX CBOMCTB, MOJyYeHUE, COOMpaHUe, paclio3HaBaHUE U



H3y4eHHUE CBOMCTB Bojopoja (TopeHue), B3aumojieicTBue Bojaopoaa ¢ okcujpoM meau (1) (Bo3MOXKHO HCMOIB30BaHUE
BHJICOMATEPHAIIOB), HAOIIOICHNE OOpAa3IOB BEIMICCTB KOJIMYECTBOM | MOJIb, HMCCIEAOBAaHHE OCOOCHHOCTEW pPAaCTBOPEHUS
BEIIECTB C PA3JIUYHOW PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOW JIOJIEW PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCIHCTBUE BOJbI C MeTaulaMH (HATpUEM W KaybleM) (BO3MOKHO HMCIOJb30BaHHE BUJIEOMATEPHUATIOB),
UCCleIoBaHUE 00pa3lloB HEOPTaHUYECKUX BEIECTB PA3IMYHbIX KJIACCOB, HAOIIOACHUE U3MEHEHUS OKPAaCKU MHJIUKATOPOB B
pacTBOpax KHUCJIOT M WIeNoYel, u3ydeHue B3aumojeiicTBus okcuaa menu (ll) ¢ pactBopoMm cepHOM KHUCIOTHI, KHUCIOT C
MeTaJlJIaMH, PEaKuii HeUTpanu3aluu, MOJTyYeHUEe HEPACTBOPUMBIX OCHOBAaHMI, BHITECHEHHE OJHOTO MeTajula APYruM U3
pacTBoOpa COJIM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelue Ki1acchl HEOPraHMYECKUX COSTUHEHUI.

Hepunoanyecknii 3akoH u Ilepumoamyeckasi cucrema xumudeckux 3jemMeHToB /. M. MenneneeBa. CtpoeHue
aTOMOB. XMMHUYECKaA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

[lepBbie MOMBITKK KJIacCU(PUKALIMU XUMHUUYECKUX 3JE€MEHTOB. [IoHSTHE O Tpynmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
IEJIOYHO3EMETbHBIE METaJUIbl, TaJOreHbl, WUHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEpHBIC OKCHUIbI U
TUAPOKCHUJIBI.

ITepnonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux syeMeHToB . M. Menneneea. KopoTkonepuoanas u
mmHHOTIepuoaHas dopmbl [lepuonanueckoii cucrembl xumudeckux asnemeHToB JI. M. MenneneeBa. Ilepuoast u rpymibl.
Du3NYECKU CMBICIT TOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOa U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sifiep. M3oTonbl. DnexkTpoHbl. CTpOEHUE AIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumuueckux 3nmeMeHToB [lepronnueckoil cucremsl [. 1. MennaeneeBa. XapakTepucTuka XUMUYECKOTO JIEMEHTA 0 €0
nonoxenuto B [lepuonnueckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI paJinyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U HEMETAILUINYECKUX CBOMCTB
0 TPYIIaM U IEPHUOJIaM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanveckod CHUCTEMBbI XMMHUYECKHX JJIEMEHTOB JJIsi Pa3BUTHUS HAyKU H
npaktuku. [{. 1. MenaeneeB — yu€HbIi U TPaKIaHUH.

Xumuueckass cBa3b. KoBaneHTHas (mosisipHass W HENOJISIpHAs) CBA3b. OJIEKTPOOTPUUATEIBHOCTh XUMHUYECKUX
aneMeHTOB. IoHHas CBs3b.



Crenenp okucieHusd. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. lIporecchl OKHUCIEHHS U BOCCTAHOBJICHHUS.
OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpaslioB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICUCTBUE THIPOKCHIA IIMHKA C PACTBOPAMHU KHUCIOT U
IeJI0Yei, MPOBEIEHUE OIbITOB, WUIUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakIuil (ropeHue,
PEeaKIMK Pa3NIOKEHUS, COSTUHEHU ).

Mesicnpeomemmuboie cea3u

Peanm3zannst MEXIpEIMETHBIX CBS3€W NMPU M3YYEHHHM XMMHHM B 8 KJIACCE OCYIIECTBISAETCS 4Y€pe3 HCIOJb30BAHHUE Kak
OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaKk M TOHSATHH, SBISIOIUXCS CUCTEMHBIMU JJIsi OTHENIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIHN3, CHHTE3, KiacCUpUKaIus,
NEePUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

@dwuszuka: Marepus, aToOM, JJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIWJ, H30TOMBI, PaJANOAKTUBHOCTb, MOJIEKYIA,
AIIEKTPUYECKUI 3aps]l, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUECKUE BEIMUYUHBI, €IMHULIBI
U3MEpEHUs], KOCMOC, IIJIaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpANbI, TOPHBIE MOPOJIbI, IMOJE3HBIE MCKOMAEMbIE, TOIUIMBO, BOJIHBIC

pECypCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 00IIEero 0Opa3oBaHMs TOCTHUTAIOTCS B X0/I€ OOYyYCHHS
XUMUU B €JIUHCTBE Yy4YeOHOW M BOCHHUTATEIbHOW JIESITEIHHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUHUCKUMU
COITMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MPaBUIaMU U HOPMaMH MOBEIEHUS
Y CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLMATM3ALMN 00YyYarOIUXCsl.



JIM4HOCTHBIE pe3yJbTaThl OTPAXAIOT TOTOBHOCTH OOYYaIOIIUXCS PYKOBOJACTBOBATHCS CHUCTEMON MO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALUN U PACIIUPEHUE ONbITA AESTEIBHOCTA HA €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpuoOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO, MOHUMaHUs
3HAUYEHUS XMUMHUYECKOW HAyKW B KU3HH COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTU BIANETh JOCTOBEpHOU MHGpOpMaIueil o
NEPENOBbIX JOCTHKEHUAX U OTKPBITUSX MUPOBOM M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKAAHCKOT0 BOCTIMTAHUS:

IIPEACTABIICHNUS] O COLMAIIBHBIX HOPMAax M MPaBWJIAX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHOMCCIIEI0BATENbCKOW, TBOPUYECKOM M JAPYTUX BUJAX JAEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOPAa3HO COBMECTHOM JESITEIIbHOCTHU MPU BHINIOJIHEHUH YUEOHBIX, TO3HABATEIbHBIX 337a4, BHIIOJTHEHUH
XUMUYECKUX SKCIHEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHHWIO W B3aMMOINOMOUIM B
npoliecce 3To yueOHOM 1eATebHOCTH, TOTOBHOCTU OLICHMBATh CBOE MOBEAEHUE U MOCTYNKU CBOMX TOBAPUILEH C IMO3HULIMH
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBHI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMUYECKOW PEaKlu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKH M COCTABIIAIONIME OCHOBY JJii MOHUMAHUS CYIIHOCTM HAyYHOM KapTUHBI MHpaA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS34X YEJIOBEKA C MPUPOIHOM CPENOM, O POJIU XUMHUH B IIO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHbIE MOTHUBBI, HAlpaBJICHHbIC HA IMOJIyY€HHWE HOBBIX 3HAHUN MO XWMHUHU, HEOOXOAUMBIE Ui OOBSCHEHUS
Ha0II0AaeMbIX MPOLECCOB M SBJICHUW, MO3HABATEIbHOW, MH(DOPMAIMOHHOW M YUTATEIbCKOM KYJIBTYpPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHON padOThl € Y4YEOHBIMM TEKCTaMU, CIPABOYHOW JIUTEPATypOil, JAOCTYHMHBIMH TEXHUYECKUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTU;

HWHTEpEC K 00YUYEHUIO U MO3HAHUIO, JTF0003HATEIHFHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K CaM0O00Opa30BaHUIO, TPOCKTHON 1
MCCJIEI0BATENbCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIE€HHOCTH U YPOBHS 00y4Y€HHUs B JlaJbHEHIIEM;

4) popMupoOBaHUSI KYJIBTYPHI 310POBbSI:



OCO3HaHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JJ0POBBIN 00pa3 *KU3HH,
OCO3HAHHME TMOCIEACTBUI UM HENPUSATUE BPEAHBIX NPUBBIYEK (YHNOTpEOJCHUSI AJIKOTOJSI, HAPKOTHUKOB, KypEeHUs),
HEOOXOAMMOCTH COOJTIOICHUSI TPABIJI OE30MACHOCTH TPU OOpAaIIEHUH C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOU
KU3HHU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTHUYECKOMY HM3Y4YEHHIO Mpodeccuil U Tpyla pa3iMuHOTIO Poja, YBaXKEHHUE K TPYAy U pe3ysibTaram
TPYAOBOM AEATEIHLHOCTH, B TOM YHUCJE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHWW MO XMMHUHU, OCO3HAHHBIM BHIOOP
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOJLKEHHS 00pa30BaHMS C YUYETOM JIMUHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XHUMMH,
OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEMHONW MpodhecCHOHATBHOM AESITEIIbHOCTH W PAa3BUTHUS HEOOXOJUMBIX
yYMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B IPO(PECCHOHATILHOM cpee;

6) IK0JIOrHYeCKOro BOCTIMTAHNS

HKOJIOTUYECKU LETECO00pa3HOe OTHOUIEHUE K MPUPOJE KaK MCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS,
MMOHUMaHUE LIEHHOCTH 3I0POBOro M 0e30macHOro o0pasa >kKM3HU, OTBETCTBEHHOE OTHOILLIEHUE K COOCTBEHHOMY (PHU3NYECKOMY
U TICUXUYECKOMY 37I0POBBI0, OCO3HAHWE [IEHHOCTH COOJI0/IEHUS MPaBUJI O€30MaCHOTO TTOBEACHUS TP pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYAIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MTOTy4aeMble MPU U3YUEHUU XUMUH, JJIsl PEIICHUS 3a7a4, CBA3aHHBIX C OKpY Karolen
MPUPOTHON CPENIOH, JIsl MOBBIIICHUS! YPOBHS AKOJOTUUECKON KyIbTYpbl, OCO3HAHUS TJI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX
Mpo0JIeM U MyTeH UX PEIICHHS MTOCPECTBOM METO0B XUMHUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHHUS PYKOBOJCTBOBATHCSA UM
B I03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIBHOW MPAKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX PE3ylbTAaTOB BBIACISIOT 3HAUUMBbIC Il (DOPMUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC
MOHATUS (3aKOH, TEOPHsl, MPUHITUII, TUTIOTE3a, ()aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIE UCIOIL3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX TpeaMeTax W TO3BOJSIIOT HAa OCHOBE 3HAHWM W3 OATUX MPEAMETOB (HOPMUPOBATH
MPEACTABICHUE O IMEeJIOCTHOW HAyYHOM KapTHHE MHUpa, M YHHUBEPCAJIbHbIE YydeOHbIE MACHCTBUS (ITO3HABATEINIbHEIE,
KOMMYHUKATUBHBIC, PETryJATHBHbBIE), KOTOphie O0OeCreYruBalOT (POpMHUpPOBAHHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YYEOHOU 1eATeTbHOCTH.



Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue AecTBUs:

YMEHHSI UCIOJIb30BAaTh MPUEMBI JIOTUUECKOTO MBIIUICHHUS] MPU OCBOCHHUM 3HAHUN: PACKPBIBATH CMBICT XUMHUYECKUX
NOHATUHN (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMHU), HCIOJb30BAThH
NOHATUS JIsi OOBSACHEHMS] OTAENbHBIX (AKTOB M SIBICHUM, BBHIOMPATh OCHOBAHMS W KPUTEPUU IS KiacCUPUKALUU
XUMUYECKUX BEUIECTB U XHUMHUYECKUX PpEaKIUi, YCTaHaBIMBATh MNPUYMHHO-CJICIICTBEHHBIC CBSI3U MEXKIYy OOBEKTaMU
M3YUYCHHUS, CTPOUTD JIOTUUECKUE PACCYXKICHUS (MHAYKTUBHbBIC, J€yKTUBHBIC, 10 aHAJIOTHH), JIeJIaTh BHIBOJIBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHSATHh B MPOIECCE MO3HAHUS MOHATUS (MPEIMETHBICE U METANPEIMETHBIC), CHMBOJINUECKUE (3HAKOBLIC)
MOJICNIA, HMCIOJIb3yeMble B XHMHH, TPEOOpa30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHH MOJCIbHBIE MPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJI JIEMEHTA), XUMU4eckas (opmysia 1 ypaBHEHUE XUMHUECKOW Peaklud — MpU PEIIeHU:d yueOHo-
MO3HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPEICTABICHUN BBISIBISATD U XapaKTEPU30BaTh CYIIIECTBEHHBIC MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIHIECTB M XUMUUYECKUX PEAKIUH, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUMHHO-
CJICZICTBEHHBIE CBSI3U U MPOTHUBOPEUHS B U3y4aeMbIX MPOIECCAX U SABICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE B KAYECTBE OCHOBBI JJIS
(hopMUpOBaHUS TUTIOTE3BI MO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUIM;

MPUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OpPraHU3AIllMd M MPOBEICHUIO YUYEHUUYECKHUX DSKCIIEPUMEHTOB, YMEHHUE
Ha0II0AaTh 32 XOJIOM IPOIIecca, CaMOCTOSITENIbHO MTPOTHO3UPOBAThH €ro Pe3yibTaT, POopMyIHpoBaTh 0OOOIICHUS U BBHIBOIBI
0 pe3yJbTaTaM IMPOBEAEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABIISATh OTUET O MPOCIIaHHON padoTe.

PabGora ¢ nnpopmanueii:

YMEHHE BbIOMpaTh, aHAIW3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3IMUHBIX BUJIOB M (OPM MpeACTaBIICHUS,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIIPABOYHBIC MOCOOUS,
pecypchl IHTepHETa), KpUTHIECKH OTICHUBATH TPOTUBOPEUYUBYIO M HEJOCTOBEPHYIO HHGOPMAIIHIO;

yMEHUE MPUMEHSTh Pa3TUYHbIC METOJIBI 1 3aMPOCHI NP MOUCKE U 0TOOpe HH(OPMAITUU U COOTBETCTBYIOMIUX JTAHHBIX,
HEOOXOJIMMBIX JIJIs1 BHITIOJIHEHUSI YU€OHBIX U MTO3HABATEIBHBIX 3a/1a4 OMPEACIEHHOTO THUIIa, TPUOOPETEHUE OIbITA B 00JaCTH
HCIIOJB30BaHUs MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIQJCHUE KYJbTYpPOW aKTUBHOI'O HCIIOJIb30BaHUS



Pa3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTUMAIbHYIO (OpMy TMpeacTaBieHuss HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 33Jauyd HECIOXKHBIMU CXEMaMH, [uarpaMMamu, JApyruMud (opmamu rpadukd U HUX
KOMOMHAIIUSIMU;

yMEHHUE HCMOJb30BaTh U aHAIM3UPOBATh B Ipollecce YYeOHON M MCCIEA0BATENbCKON NEATETbHOCTH MH(POPMAIUIO O
BJIMSTHUY TTPOMBIIIUIEHHOCTH, CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CPEIbl.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ nuajnora u (Win) JUCKYCCUHU) MO CYIIECTBY OOCYKIaeMOW TeMbI, (POPMYIHUPOBATH
CBOM MPEJIJIOKEHNUS OTHOCUTENIBHO BBINIOJHEHUS MPEAJIOKEHHON 3a/1a4K;

YMEHUS NPENCTABIIATH IOJIYYEHHBIE PE3YyJIbTaThl IMO3HABATEIBHOW JEATEIBHOCTH B YCTHBIX U IMCBMEHHBIX TEKCTaX;
JeNaTh MPE3EHTALMI0 PEe3ylbTATOB BBINOJHEHUS XMMHYECKOTO HKCHEpUMEHTa (1ad0paTOpHOrO OIbITa, Ja0OpPaTOpHOM
paboOTHI 1O UCCIECIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

YMEHUSL Yy4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM ITO3HABATEIIBHOM M HCCIIEI0BATEIbCKON
NEATEIbHOCTU TPU PEUICHUM BO3HUKAIONIUMX MPOOJIEeM Ha OCHOBE y4€Ta OOIUX MHTEPECOB M COTJIACOBAHUS TMO3UIIUMA
(obcyxnenusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAINS COBMECTHBIX JCHCTBUM, ONpeaeeHue KpUTepueB Mo
OIICHKE KaueCTBa BBHIITOJIHEHHON PabOThI U IPYTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUA:

YMEHUE CAMOCTOSITENBHO OMNPENEHATh LETU JEATeIbHOCTH, IUIAHHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH U MpPHU
HEO0OXOJMMOCTU KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BHIOUPATh HamOosiee d(PGeKTUBHBIE CIIOCOOBI PEIICHUs y4eOHBIX U
ITO3HABATEJIBHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATh MPEIJIOKEHHBI aJIrOpPUTM JEWCTBHI INpU
BBITIOJTHEHUH 3aJIlaHUl C yU4ETOM TOJYYEeHUs HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaxX — BEIECTBAX U PEaKIMsIX, OLEHUBAThH
COOTBETCTBHE IMOJYYEHHOTO pe3yibTaTa 3asBJICHHOM LEIM, yMEHUE HCIOJIb30BATh W AHAIMU3UPOBATH KOHTEKCTHI,
npeasiaraeMble B YCIOBUM 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3ydbTaTOB IO OCBOCHUIO 00S3aTENBHOTO COJEP)KaHWS, YCTAaHOBJIEHHOTO JaHHOMN
benepasibHOM paboyel MporpaMMoil, BBIIEISAIOT: OCBOCHHbIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHMS, YMEHHUS U CIOCOOBI



JEUCTBUH, crienuuueckue Juisl TpeAMETHOM 001acTi «XUMUs», BUIBI JACSITEIBHOCTH IO MOJIYYECHUIO HOBOIO 3HAHUS, €ro
WHTEPIpETAINH, TPEoOPa30BAHUIO M IPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITUSX.
K xonIy oOydenus B 8 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:
e PACKPBIBATH CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJEKYJIa, XUMUYECKUI 3JIEMEHT, IIPOCTOE BEIIECTBO,
CJIOKHOE BELIECTBO, CMECh (OJIHOPOJIHAS U HEOJTHOPOHAS ), BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U MOJICKYJIIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas JI0Js XUMHYECKOTO 3JIEMEHTAa B COCIMHEHHH,
MOJISIpHBIN 00BEM, OKCHUJ, KUCIIOTA, OCHOBAHUE, COJIb, MIEKTPOOTPUIIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKast
peakius, KiacCupUKAIM PeaKkIuil: peakiud COCAUHEHUS, PEaKIUU PA3JI0KEHUs, PEaKIMU 3aMEIeHUs, PeaKiuu
oOMeHa, 9K30- M PHIOTEPMHUUECKUE PEaKIMU, TEIIOBOM 3(PPEeKT peakiuu, siapo aToMa, dIESKTPOHHBIA CIION aToMa,
aToMHas opOUTaIb, paJuyC aTOMa, XUMUUYECKasl CBSI3b, MOJISIPHAS M HEMOJIIPHAsl KOBAJEHTHAs CBsI3b, HOHHAS CBS3b,
WOH, KaTHOH, aHHOH, PACTBOP, MaccoBasi J0Jis BEIIecTBa (IIPOIIEHTHAsI KOHIIEHTPAIIKsI) B paCTBOPE;
e WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U MPUMEHSATh 3TH MOHSATHUS IIPU OMUCAHUU BEUIECTB U
UX IIPEBPAILCHUN;
* HICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBIIeHUs (DOPMYJT BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHIA;
e OTIPEJICNATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCITUHEHUSX, CTETICHh OKUCIICHUS 2JIEMEHTOB B OMHAPHBIX
COCMHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K ONPEeeIEHHOMY KJIacCy COeAMHEHUN mo ¢hopmysiaMm, BUJ XUMHUYECKON
CBSI3U (KOBAJICHTHAs! M MIOHHASA) B HEOPTaHUYECKUX COCTUHECHUSIX;
e packpbiBaTh cMbICH llepuomumueckoro 3akoHa JI. M. MenpaeneeBa: NeMOHCTpUPOBATH NMOHUMAHHUE TEPUOIUYECCKOU
3aBUCHUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT MX MOJIOkeHUs B [lepuoanueckoit cucteMe, 3aKOHOB COXPAHEHUS
MACCHI BEIIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTAIpO;
 ONMUCHIBATh M XapaKTepu3oBaTh TaOIMuHyr0 Gopmy lleprmoandeckodt CUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3jiMyaTrh
MOHATHUSL «TJaBHas moarpynma (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», maneie U O0nbIINMe MEPUOIBI,
COOTHOCHUTH 0003HauUEHHUs, KOTOpble uMetoTcs B Tabmuie «llepuognyeckas cucreMa XumMudeckux 3yeMmentoB 1. .
MeHeneeBay C YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps]l sijapa,
00111€€ YKCITIO JIEKTPOHOB M PACIPEICIICHUE UX 10 AJIEKTPOHHBIM CJI0SIM);



e KJTaCCU(UIUPOBATH XUMUUECKUE IJIEMEHTHI, HEOPraHMYECKUE BEUIECTBA, XUMUYECKUE pPeakiuu (10 YUCIy U COCTaBy
YYaCTBYIOIINX B PEAKI[UH BEIIECTB, IO TEILIOBOMY 3D (DeKTy);

e XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOWCTBA BEUIECTB PA3NIUYHBIX KJIACCOB, MOATBEPXKAas OMHCAHHE
IpUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

 IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHMS
XUMUYECKUX MPEBPALICHUHN B Pa3IMYHbBIX YCIOBUSIX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO OO0 XUMUYECKOTO 3JIEMEHTA
o ¢hopMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakiuy;

e IPUMEHATh OCHOBHBIEC OMNEPALNUU MBICIUTEIBHON JAESITENbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHE, O00O0OIIEeHHE,
CHUCTEMAaTU3AIIHIO, KITacCU(DUKAIIHNIO, BBISBICHNE TPUUYUHHO-CIICICTBEHHBIX CBA3€H — JIsl H3yYEHUS] CBOMCTB BEILIECTB
U XMMHYECKUX PEaKIMii, eCTECTBEHHO-HAYYHbIE METOMbI TO3HAHMUS — HAOIOJIEHUE, U3MEPEHHEe, MOJIECIHUPOBAHUE,
AKCIEPUMEHT (pPeajbHbIN U MBICIICHHBIN);

e CIICZIOBATh NPaBUJIaM MOJIb30BAaHUS XMMHUYECKOW MOCYAOW M J1TaOOpaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe IMpaBUIIaM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU MO BBIITOJIHEHUIO JTA0OPATOPHBIX XUMHUECKHX OIBITOB
M0 TOJIYYEHUIO M COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
ONPENEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U MTPOBOAUTh XUMHUYECKHE IKCIIEPUMEHTHI
110 Pacro3HABaHHUIO PACTBOPOB IIEIOUEH U KUCIIOT C TOMOIIBIO MHIUKATOPOB (JIAKMYC, (peHON(PTANIECHH, METHIIOPAHK

U IpyTHe).



TEMATHUYECKOE IINTAHUPOBAHUE

KoaunuecTBO 4acoB

Ne
wn HaunmeHnoBaHue pa3aejioB M TeM MPOrPaMMBbI Beero Konrponsusie | Tpakruueckue
padoThI padoThbI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
1 XUMUsT — BaxkHast 00JIaCTh €CTECTBO3HAHUS U IIPAKTHYECKOM 5 9
IEeITEILHOCTH YeJIOBEKA
2 BemecTBa 1 XUMHYECKHE PEAKITUN 15 1
Htoro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
1 Boznyx. Kucnopoa. [lonsitue 06 okcumax 6
2 Bognopoa. IlonsaTre o kucnorax v comsx 8 1
3 Bona. Pacteopsrl. [TonsiTHe 00 OCHOBaHMSIX 5 1 1
4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUN 11 1 1
Hroro mo pazueny 30

Paznen 3. [lepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 31eMeHToB /. . MengeneeBa. Ctpoenue

aTOMOB. XMMHYeCKada CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPC€aKIuu

1 [Tepuonnueckuii 3akoH u [leprnoanyeckast cucteMa XUMUYECKUX 7
anemeHToB Jl. 1. MenneneeBa. Ctpoenue aroma
2 Xumuaeckas cBsi3b. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKITUN 8 2
Wroro no pazueny 15
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM

OBPA3OBATEJBHOM MTPOI'PAMMBI

Kox IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl OCHOBHOI'O 00111ero
HPOBEPHEMOTO o0pa3oBaHust
pe3yabTara
1 [To Teme: «IlepBOHaYanbHBIE XUMHUYECKUE TIOHSITHUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHSTHI: aTOM, MOJIEKYJIA, XUMHUYECKHM JIEMEHT, IPOCTOE BELIECTBO,
CII0)KHOE BEIECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOJIHAsS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAsi U MOJIEKYJIsIpHAs
11 Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas [0JIsI XMMHYECKOIO J3JIEMEHTAa B COCAVHEHUM,
' MOJIApHBIA 00BEM, XMMHUYECKasi peakius, KiacCu(UKalMs peakluil: peakluu COCTUHEHHsS, PEaKIUU Pa3JI0KECHUS,
peakuuu 3aMelIeHHs], peakuud OOMEHa, HK30- U IHAOTEPMUYECKUE DPEAKIMH, TEIIoBOM 3¢ (EeKT peakiuu, pacTBOp,
MaccoBas J10JIs BellecTBa (IPOIIEHTHAs KOHIIEHTpAallKs) B pacTBOpe
1 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUNA M MIPUMEHATH 3T MOHATUS MPU ONKMCAHUM BEIIECTB U
' UX TIPEBPALLECHAN
1.3 HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMS (POPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX peaKuil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO Y4YEHHH,
' 3aKkoHa ABOrajapo
1.5 OTIpEeIEIIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
16 KJIacCU(UIUPOBATh XUMUYECKHE peakluu (10 YMCIy M COCTaBy YYacTBYIOIIMX B PEaKIMU BELIECTB, MO TEIIOBOMY

dbdexry)



1.7

BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BCIICCTB

1.8 BBIYHMCIISITH MAaCCOBYIO JIOJIO XUMHUYECKOTO AJIeMEHTa 10 (popMylie COeAMHEHUS,
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BELIECTBA B pacTBOPE
110 MPUMEHATh €CTECTBCHHOHAYYHBIE METOJbI IMO3HAHUS — HAONIOJCHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT
' (peanbHBIN 1 MBICIICHHBIN)
2 [To Teme: «BaxkHemme npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
2.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MTOHATHI: OKCHJI, KUCI0TA, OCHOBaHUE, COJIb
2.2 OTIPEICIIATH IPUHAIICIKHOCTD BEHIECTB K ONPEICIEHHOMY KJIACCY COSAMHEHUM TT0 (popmynam
2.3 KJIacCCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA
24 XapaKTEePU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIK/As OIMHMCAHHE
' MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
25 MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKaHUS
' XUMHUYECKUX MPEBPAILECHUN B pAa3JIMYHBIX YCIOBUSIX
ClieIoBaTh MpaBUaM TOJb30BaHUS XMUMHUYECKOH TOcynoll u 1abopaTOpHBIM O0OpYyJOBaHHEM, a TaKKe IMpaBUIaM
oOpareHus ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKITUSIMU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB TIO
26 MOJIYYEHUI0O U COOMpAHUI0 Ta3000pa3HbIX BeHIECTB (BOJOpPOAAa M KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
' ONpeeaEHHON MacCOBOM JOJIEH pacTBOPEHHOTO BEIECTBA, INIAHUPOBATH U IPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO WHAMKATOPOB (Takmyc, GeHoIPTaNenH, METUIOPAHX U
Jipyrue)
2.7 MPOBOJUTH PACYETHI IO YPABHEHUIO XMMUYECKON peaKInu
3 [To teme: «llepuoanueckuit 3akon u [lepuonnueckas cucrema xumuueckux aiemeHToB [[. 1. MenneneeBa. Ctpoenue

aTOMOB. XMMHUYECKas CBA3b. OKHCINTEIFHO-BOCCTAHOBUTEIHHEIC PECaKIun»




PACKpPBIBATL CMBICII OCHOBHBIX XUMHYCCKUX MMOHSATHUH: AApO aroma, BHGKTpOHHBIﬁ cIIoi aToMa, arToMHas OPGI/ITaJIB,

3.1 paguyc atoMa, XMMHUYECKas CBsI3b, MOJISIPHAS M HEMOJSpHAs KOBAJEHTHAs CBSI3b, AJIEKTPOOTPULATEIbHOCTh, HOHHAS
CBSI3b, NOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIaCCU(PUITUPOBATh XUMHYECKHUE JIEMEHTHI
33 ONMCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoil cucTeMbl XMMHUYECKHUX SJIEMEHTOB: pa3inyarhb
' MIOHATHS «TJIaBHAasI moArpymnma (Arpymma)y u «nodouHas noarpymnmna (brpymnmna)», «Maasie» U «O00IbIINe» TePUOIbI
34 packpsiBaTh cmbica Ilepuogmueckoro 3akona /[.JM. MenneneeBa: I€MOHCTPUPOBATH MOHUMAHHUE MEPUOAUUYECKOU
' 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX MosioxkeHus B [lepuoanueckoii cucreme
COOTHOCUTH 00O3HaueHusi, KOTOpble uMeroTcss B Tabnuue «llepuoanueckas cucrema XuUMU4YecKux snemeHToB [I.U.
3.5 MenzeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB WM 3apsij sjapa,
o011ee YuCIo 3JIEKTPOHOB M PACIPEICICHNE UX 0 3JIEKTPOHHBIM CIO0SM)
3.6 OIpEeJIeNIATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX
3.7 OTIpEeAEIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAS) B HEOPTAHUYECKUX COEAMHEHUAX




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 [lepBoHavya/IbHBIE XUMUYECKUE ITOHATHS
11 [Ipenmer xumuu. Poiab XUMUU B )KU3HU YeJIOBEKa. XMMHUS B cucTeMe HayK. Tena u BemiectBa. dusnueckre CBOMCTBA BEIIECTB.
' ArperaTtHoe COCTOSIHUE BEIIECTB
1.2 [TonsTre o MeToaax mo3HaHMs B XUMUH. UncThie BemecTBa U cMech. CriocoObI pa3aesieHus: cMecei
13 ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie U CI0XKHBIE BelecTBa. ATOMHO-
' MOJIEKYJISIPHOE YUEHHE
14 Xumudeckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENbHAS
' aToMmHasi Mmacca. OTHOCHUTEIIbHASI MOJIEKYJIsIpHAsl Macca. MaccoBasi 107151 XMMUYECKOT0 3JIEMEHTA B COCIMHEHUU
15 KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBsI3b KOJTUYECTBA, MacChl U YUCHA CTPYKTYPHBIX €IMHMI] BEIIECTBA.
' Pacuérel mo hpopmynaM XuMHUYECKUX COSTMHEHUI
16 dusnueckre U XUMUYECKUE SIBJICHUS. XUMHUYECKasi peakius 1 e€ Mpu3Haku. 3aKOH COXPAHEHUSI MACChl BEIIECTB. XUMUYECKHE
' ypaBHeHus. Knaccudukamus XuMUYeCKUX peakiuil (CoeIMHEHNs, pa3ioKeHUs, 3aMelIeHHsI, 0OMEHa)
XUMUYECKUH JKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYI0i, ¢ MpaBWIaMH pabOThl B J1a0OpaTOpuu U TpUEMaMu
oOpamieHusi ¢ J1aboOpaTopHBIM OOOpPYIOBAHHEM, H3YUYCHHE M OMUcaHWe (PU3UYECKUX CBOMCTB 0Opa3lloB HEOPTaHMUECKHX
BelIecTB, HaOmoAeHne pu3ndecknx (TUIaBIeHUE BOCKa, TasHUE JIbJa, pacTUpaHHe caxapa B CTYNKE, KUTIEHUE M KOHJCHCAIUs
1.7 BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MpPOKaJIMBaHHE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCJIOTOW) SIBJICHMI,

HaOII0ZIeHWe M ONHMCAaHWE MPHU3HAKOB MPOTEKAHUS XMUMMYECKMX peakiuil (pa3iokeHue caxapa, B3aUMOJICHCTBUE CEPHOI
KHCIIOTHI € XJIOpUAOM Oapus, paznoxenue ruapokcuna meau(ll) npu narpeBanum, B3auMoJIeiiCTBHIE *kelle3a ¢ paCTBOPOM COJIU

meau(ll), m3ydenune cmocoOoB pasneneHus cMecedl (C MOMOIIBID MarHuTa, (DUIBTPOBAaHUE, BHIAPUBAHME, JIUCTUILIALMSA,



xpomatorpadusi), TpPOBEICHHE OYNCTKH IOBAPEHHOW COJIM, HAOJIOJICHUE W OIMHMCAaHWE pPE3yJbTAaTOB IPOBEJCHUS OIIBITA,

WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOJesieil MOJIEKY (I1apOCTEP>KHEBBIX )

2 Bakneiiue npeacraBuTeNIM HEOPraHM4ECKUX BELIECTB
Bo3agyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — snemeHT u mpocToe BemiectBo. HaxoxkaeHue kucioponaa B IPUPOJE,
2.1 ¢busnyeckue u XMMUYeckue cBoicTBa (peakuuu ropenus). Okcuasl. [lpumenenne kucnopoaa. CriocoObl NOIy4EeHUsT KUCIOPOAA
B JIa0OPaTOpPUH M MPOMBIIIIEHHOCTH. KpyroBopot kucinopoaa B mpupozae. O30H — amioTponHast Mo (UKAIIS KHCIOPOoIa
95 TernoBoit 3P PeKT XUMUUECKOH peaKIui, TEPMOXUMUYECKAE YPAaBHEHHSI, 9K30- U SHJAOTEPMHUUECKUE peakuu. TOmImBO: yromib
' U MeTaH. 3arpsi3HeHHe BO3/1yXa, yCUJICHHE NapHUKOBOIO 3 QeKTa, pa3pylieHre 030HOBOT'O CII0s
23 Bonopon — anemeHT 1 nnpocroe BeectBo. Haxoxaenue Bojioposia B npupoe, GU3HYecKue U XMMUYECKHUe CBOIMCTBA, NPUMEHEHHE,
' crocoObI noydeHusi. Kucnorsl u conu
2.4 MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM
dusnueckue cBoMCcTBa BoAbL. Boma kak pactBoputens. PacTBopel. HachlllieHHBIE U HEHACHIILIEHHBIE paCTBOPBL. PacTBOpUMOCTH
2.5 BELIECTB B BoJe. MaccoBas /10151 BellecTBa B pacTBope. XMMHUECKHe cBoWcTBa Boabl. OcHOBaHus. Ponb pacTBOpoB B pupojie
U B )KM3HU YesnoBeka. KpyroBopot Boasl B mpupoe. 3arpsi3HeHUe NpupoaHbIX BoA. OXpaHa M OYHMCTKA IPUPOIHBIX BOJL
Knaccudukanus Heopraunueckux coeauHenuil. Oxeuapl. Kiaccudukarust okcumoB: coneodpasyronue (0OCHOBHbIE, KUCIOTHBIE,
2.6 amdoTtepHble) U HecoseoOpasyrone. Homenknarypa okcunos. dusnueckue U XMMHUYECKUE CBoOMcTBa okcuioB. [lomydenue
OKCUJI0B
97 OcHoBanus. Knaccudukanus ocHoBaHMN: MIENOYM M HEPACTBOpUMBIE OcHOBaHUsA. HoMmeHkIaTypa ocHOBaHMHA. PHU3MUECKUE U
' XUMHUYECKHE CBOKCTBA OCHOBaHMM. [lonyuenne ocHOBaHUI
28 Kucnotsl. Knaccudpukanusa kucinor. Homenknatypa kucinor. @u3ndeckre U XMMUYECKUE CBOMCTBA KHUCIOT. Psij akTUBHOCTH
' MeraiuioB H.H. bekerosa. [lomyuenue kuciaor
2.9 Comu. Homenknarypa coneil. @usnueckne u XuMudeckue cBorctsa cosieil. [lonydenue coneit



2.10

2.11

I'enetnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMUYECKUN JKCHEPUMEHT: KauyeCTBEHHOE OINpeelieHne COJep>KaHus KHCIOpOJa B BO3JAyXe, MOJIydeHUE, COOMpaHue,
pacro3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAONIOACHHME B3aUMOJICHCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHUSA
BO3HUKHOBEHHUS U MPEKpalieHus ropeHus (1oxapa), O3HaKOMJICHUE ¢ 00pa3liaMHu OKCHUIOB U OMTUCAHHE UX CBOMCTB, MOJIyUYEHUE,
coOupaHue, paclio3HaBaHHUE W H3YyuCHHE CBOWCTB BOAOpoAa (ropeHue), B3ammojeicTBue Bogoponaa ¢ okcupom wmeau(ll)
(BOBMOXKHO HCIOJIb30BaHUE BHAEOMATEPUANIOB), HaONIOJEHHE OOpPAa3IOB BEIIECTB KOJMYECTBOM 1 MOJb, HUCCIEIOBaHHE
OCOOCHHOCTEH PAaCTBOPECHHS BEIICCTB C PA3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOU
JoJIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJEWUCTBHUE BOJBI C METaUIaMU (HATPUEM M KajiblFieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), ONpEACICHUE PACTBOPOB KHUCIOT M WIENOYEH C IMOMOIIBI0 HWHAWKATOPOB, HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEIIECTB Pa3UYHBIX KIACCOB, HAOIIOJIEHUE W3MEHEHHUS OKPACKH HHIMKATOPOB B PACTBOpAX KHUCIOT U
miesoyei, u3ydenue B3zaumojercTBus okcuaa menu(ll) ¢ pacTtBopoMm cepHOM KHUCIOTBI, KHUCIOT C METaJJIaMH, DPEaKIUi
HEUTpaIu3aluu, NOoJy4YeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METajlla JAPYTrUM U3 pacTBOpa COJH, PELICHHE

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «BaxHeHIme Ki1accel HCOPTaHNMYCCKUX COGHHHGHHﬁ)}

[Tepuonnueckuii 3akon u [lepuoanueckas cucrtema xumudeckux 3meMeHToB .M. Menneneesa. CtpoeHue aToMoB. XUMUYECKas

cBs13b. OKHCIUTEIbHO-BOCCTAaHOBUTEILHBIC peaknuuu

3.1

IlepBble TOMBITKM KIacCU(PUKALMM XUMHUYECKUX 3JIeMEHTOB. IloHATHE O Trpynmax CXOJHBIX 3JE€MEHTOB (ILEJIOYHBIE U
IIEJIOYHO3EMENbHBIE METaJlIbl, TaJOT€Hbl, MHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHABI U

THUAPOKCHUBI

3.2

[lepuonnueckuit 3akoH. Ilepmonnueckass cucrema xumuueckux »d1aeMeHToB JI.MI. Menneneea. Koporkomepuognas u
nmHHOTIepuoAHas ¢opmbl [lepuoamdeckoit cuctembl xumuueckux saemeHToB .M. Menneneesa. Ilepuoasl u rpymibl.

®du3nuecKuil CMBICI NMOpAAKOBOIO HOMEpPA, HOMCPOB IIEpHUOAa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHHe 3IeKTPOHHBIX 000JI0YeK aTOMOB mepBbix 20

XUMHUYCCKUX JJICMCHTOB Hepnounqecxoﬁ CUCTCMBI I[I/I MeHnpeneena. XapaKTepI/ICTI/IKa XUMHUYCCKOro 3JICMCHTA IIO0O €TI0



nonnoxkeHuto B llepuonuyeckon cucreme .M. Menneneesa

3aKOHOMCpHOCTI/I HN3MCHCHHA paJuyCa aTOMOB XHUMHYECKHUX J3JIEMCHTOB, MCTAUIMYCCKHUX KW HEMCTALTIMYCCKHX CBOMCTB IIO

3.4 rpymnmnam u nepuojam. 3Hayenue llepuoauyeckoro 3akona u Ileproguyeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB JJISI Pa3BUTH
Hayku ¥ npaktuku. .M. MenzaeneeB — yu€HbIi U rpaxJaHUH
35 Xumuyeckasi cBsi3b. KoBaneHTHas (HOJsipHasi U HEMOJISIpHAsl) CBA3b. DJIEKTPOOTPHULATEIHHOCTh XMMHYECKHUX 3JIEMEHTOB.
' HNonnas cBs3b
" Crenenn okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl okucaeHus U BOcCTaHOBICHUSI. OKUCIUTETN U
' BOCCTaHOBUTEIHN
XUMUYECKUH AKCHEPUMEHT: U3Y4YeHHE OOpa3lloB BEIECTB METAIJIOB M HEMETAJUIOB, B3aHUMOJCIHCTBHE TUIPOKCHIA IIMHKA C
3.7 pacTBOpaMHM KHUCIOT M IIEJI0Yel, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakuuii (ropeHue, peakiuy pa3iokKeHUs, COSTUHEHUS)



IMPOBEPSIEMBIE HA OI'D 11O XUMWHM TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoOBaHMS

1

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM 0a30BOro yPOBHS 0CBOEHMSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

Hpe,I[CTaBJ'IeHI/IeI

11

0 MO3HABAEMOCTH SIBIICHUM MPUPOJbI, TOHUMAaHHE OOBEKTHBHON 3HAaYMMOCTH OCHOB XMMHYECKONH HAayKH Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMs, KOMIIOHEHTa OOIIed KyJabTyphl U INPAKTUYECKOH MAESITEIbHOCTU

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6H.[€CTBa; IIOHUMAHHUEC MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IIO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBbHBIX U TCOPECTHYCCKUX MECTOHAX HCCIICAOBAHUS
BCIICCTB U U3YUYCHHA XUMHUYCCKUX pCaKHHﬁ; YMCHHUC UCIIOJIB30BAaTh MOACIIN JJISA 00BSICHEHUS CTPOCHUA aTOMOB

" MOJICKYII

1.3

0 cdepax mnpodeccMOHANBHON MAESITETbHOCTH, CBSI3aHHBIX C XHMHEW W COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMH Ha JIOCTHXKCHHUSIX XUMUYECKON HAYyKH, UYTO MO3BOJUT O0YUYaAIOIIUMCS pacCMaTpUBaTh XUMHUIO KaK
chepy cBoeil Oynymed mpodhecCHOHANBHOM NEeATENbHOCTH U CAeNaTh OCO3HAHHBIM BHIOOP XHUMHH Kak

npo(UIBLHOTO MpeIMeTa MpHU NEPEX0/Ie Ha YPOBEHb CPEeIHEr0 00IIero 00pa3oBaHus

Bianenne cucteMoll XMMWYECKMX 3HAHUKW M yMEHHE INPUMEHSATh CHCTEMY XHMHMUYECKMX 3HAaHHM, KOTOpas

BKJIIOYaAcCT:

2.1

BOXHEHIINE XUMHYECKHE TOHSATHS: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE
BEIIECTBO, OJJHOPO/IHASA U HEOJITHOPO/JHAS CMECh, OTHOCUTEIbHBIE ATOMHAS U MOJIEKYJISIpHAsE MACChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, OKCHI, KHCIIOTa, OCHOBAHHUE, COJb (CPEMIHss), XUMUIECKast

pCakuusd, p€akiuuu COCANHCHUS, pCAKIIUU PA3JIOKCHUA, pCAKIINU 3aMCIICHUS, PCAKITNN O6MeHa, TEILJIOBOM 3(1)(1)CKT




peaxkuuy, 3K30- U dHIOTEPMHUYECKHE PEaKLUU, PACTBOP, MACCOBas JOJs XMMHUYECKOIO DJIEMEHTa B COCIUHEHUU,
MaccoBasi 10JI1 U NPOLICHTHAs KOHLIEHTPALMs BEIIECTBA B PACTBOPE, AP0 aToMa, IEKTPOHHBIA CJIOM aroma,
aToMHasi ~ opOuTalb, paguyc  aToMa, BAJEHTHOCTb, CTENEHb  OKUCIIEHUS, XHUMHU4YECKas  CBA3b,
3JIEKTPOOTPULATEIBLHOCTD, MOJIIPHAs U HEMNOJIApHAs KOBAJICHTHAs CBA3b, MOHHAs CBsA3b, METAJUIMYECKAs CBS3b,
KpUCTa/LIM4ECcKasi peli€Tka (aToMHasl, MOHHAs, METAIIIMUECKAsi, MOJIEKYJIIpHAst), UOH, KATUOH, aHUOH, JIEKTPOJIUT
U HEIEKTPOJMT, 3JCKTPOIMUTHYECKas JUCCOLMAllMs, PpEaKUUd HMOHHOrO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIMM, OKHUCIIUTEIb W BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBIICHUE, JJIEKTPOJIM3,
XMUMUYECKOE PaBHOBECHE, OOpaTUMbIe M HEOOpAaTHMBbIE PEAKIMH, CKOPOCTh XMMHUYECKON PeaKIfH, KaTaianu3aTop,

ITJIK, koppo3usi MeTauioB, CIIJIaBbl

2.2

2.3

3.1

3.2

3.3

3.4

OCHOBOIIOJIAraloIMe 3aKOHBbl XMMHHU: 3aKOH COXpPaHEHUs Macchbl, nepuoanueckui 3akoH .M. Menneneesa,
3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUs, TEOPUS JIEKTPOJUTHUECKON AUCCOLUALIU

Biianenne ocHOBaMU XMMUYECKON TPAMOTHOCTH, BKJIIOYAIOIIEH:

YMEHHE MPaBUIbHO HUCIIOJIb30BAaTh U3yUEHHBIE BELIECTBA U MaTepHasbl (B TOM YMCIIE MUHEpAJIbHbBIE yI00pEeHMs,
METAaJUIbl U CIUIaBbI, MPOAYKTHI epepabOTKH MPUPOIHBIX HCTOUHUKOB YTIEBOJOPOAOB (YIJis, HPUPOAHOTO rasa,
He(TH) B OBITY, CETLCKOM XO031CTBE, HA MPOU3BO/ICTBE U IOHUMAaHNE 3HAYEHUSI )KUPOB, OEJIKOB, YTIEBOJIOB JIJIs
OpraHM3Ma 4YeJIOBEKa; yMEHHME IPOTHO3MPOBATh BJIMSHHUE BEUIECTB U XMMHUYECKHX IIPOLECCOB HA OpPraHU3M
YeJIOBEKA U OKPYXKAIOILYI0 IIPUPOJHYIO CpEy

YMEHHME HHTErpUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMU IPYTUX Y4EOHBIX MPEIMETOB

HaJIMYME OTbITa PA0OTHI ¢ PA3TUYHBIMU UCTOYHUKAMU MH(POPMALIUU M0 XUMHUHU (HayyHast U HayYHO-TIOMyJIsipHas
JauTepaTypa, cJIoBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

yMeHHE O0OBEKTUBHO OIIEHMBATh MH(GOPMAIMIO O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUYECKOM MPUMEHEHUN

U YMCHHC UCIIOJIB30BATh e€ mis peuicHu-d y‘-ICGHO-HO3HaBaTCHBHBIX 3aga4




BJ'IaI[eHI/Ie OCHOBaMHM IIOHSATHUMHOI'O amnrmapara 1 CHUMBOJIMYCCKOI'O A3blKa XUMHU JIs1 COCTAaBJICHHA (I)OpMYH

4 HEOPTraHWYECKHUX BEIIECTB, YPABHEHUN XMMHUYECKUX PEaKIHMi; OCHOBaMU XuMHYeckor HomeHkiatypsl (IUPAC
Y TPUBUAJILHOMN)
YMmeHne o0bACHATH CBSI3b MOJIOKEHUs deMeHTa B [leproandeckoit cucreMe ¢ 4YMCIOBBIMU XapaKTePUCTUKAMU
5 CTPOCHHS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsi sApa, 00Iee YUCIIO MISKTPOHOB), paclpeacieHuEM
3JIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB, KAJIMS U KaJIbIHs
[IpencraBienne O NEPUOAMYECKON 3aBUCUMOCTHM CBOWMCTB XHMMHYECKHX JIIEMEHTOB (paauyc aroma,
6 AJIEKTPOOTPHUIIATEIIFHOCTE), MPOCTHIX W CIIOKHBIX BEHIECTB OT TIOJOXKEHUS 3JeMeHTOB B Ilepmoamdeckoit
cucteme (B MaJIbIX MEPHOJaX U TJIABHBIX MOJATPYIINAX) U SJIEKTPOHHOTO CTPOSHUS aToMa
7 YMenue knaccuuuupoBarh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOPraHWYECKHE BEIEeCTBA
7.3 XUMHUUYECKHE PEAKIUN
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ] XUMUYECKOU CBSI3U M TUTI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpelbl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu3oBarh (pU3NUEeCKHe U XUMUUYECKHUE CBOMCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, aiMas, KpeMHHUi, a30T, (pocdop, cepa, XJIop, HATPUH,
' KaJIWii, MarHu#, KaJabIlui, ATFIOMUHUHN, KEJIe30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHCIIC HX BOJHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOOPOI, CEPOBOIOPOI, OKCHIBI




u ruspokcuasl MmetawioB I-1IA rpynn, amomunus, meau (1), nmunka, xenesza (1l u 11), okcuner yrnepona (11 u
IV), xpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHas,

docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

IIPOrHO3UPOBAThE M XapaKTCPHU30BATh CBOMCTBA BEIISCTB B 3aBHCUMOCTH OT MX COCTaBa M CTpOCHUA,

9.3 MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOHCTB, BOZMOXKHOCTH MPOTEKAHUS XUMHUYECKUX TIPEBPAIICHUIA B
Pa3IMYHBIX YCIOBHIX
10 YMeHue coCTaBIsITh MOJIEKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peaKkIMii HOHHOTO 0OMEHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIU
10.3 WUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB (IPYII) HEOPraHMYECKUX BEIIECTB
104 MOITBEPIKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK/TY HUMH
11 YMeHue BBIYHUCISTE (IPOBOJUTH PACUEThI):
111 OTHOCUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO0 XHMHUYECKOTO JJIEMEHTa B
' COETMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHHUSIM XHUMHUECKHUX PEaKIMil U HAaXOIWTh KOIWYECTBO BEIIECTBA, OOBEM M MacCCy pEareHTOB WIU
' MIPOYKTOB PEAKITUN
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH METOJ[aMH HAYYHOTO IMO3HaHUs (HAOIIOJAeHUE, U3MEPEHUE, IKCIEPUMEHT, MOJICIHPOBAHHUE) MPHU
12.1 W3y4YEHUW BEIIECTB M XUMHUYECKHUX SIBJIEHWUH; yMEeHHE c)OopMymIHpoBaTh NMpoOIeMy U MPEIJIOKUTH MyTH €&

pelieHus




12.2 6e30macHoOi paboThl C XUMUYECKHMH BEIIECTBAMH, XMMUYECKOH MOCY10i 1 1ab0opaTopHbIM 000pyI0BaHUEM
npaBwiiaMu 0e30MacHOro oOpallleHus: ¢ BELIECTBAMH, HCIOIb3YEeMbIMU B IOBCEAHEBHOW XU3HU, IMpPaBUIAMU
123 MOBE/ICHUS B LEJAX COEpEe)EHUS 310pOBbsl U OKPY’KaIOLIEH IPUPOAHON Cpejibl; IOHUMaHNEe Bpeaa (0acHOCTH)
' BO3/ICIICTBUS Ha KUBBIE OPraHU3MbI OMPEEIEHHBIX BEIECTB, CIOCOOOB YMEHBIICHUS U MPEIOTBPAIICHUS UX
BpPEIHOT'O BO3JICUCTBUS
13 Hannumne npakTuyecKux HaBBIKOB IJIJAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOINUX XUMUYECKUX dKCIIEPUMEHTOB:
131 U3y4eHHE W OINUCaHue (U3NYECKUX CBOICTB BEHIECTB; O3HAKOMIICHHWE C (DU3MYECKUMH W XUMHUYECKUMHU
' SBJICHUSIMU; OTBITHI, WIJTIOCTPUPYIOLIKE IPU3HAKY TPOTEKAHUSI XUMUYECKUX PEaKIUi
13.2 U3Yy4eHHEe CIIOCOO0B pa3eNieHus: cMeceit
133 MOJIy4YEHUE KHUCIOPOJa U U3YYEHHE €ro CBOICTB; MOJYyUYEHHUE BOJOPOJIa U U3YYEHHE €ro CBOICTB; MOIYyYEHHUE
' YTJIEKHUCIIOTO Ia3a U U3yYEHUE €ro CBOMCTB; II0Jy4YEHHE aMMHAKA U U3YYEHHUE €T0 CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
135 NpUMEHEHHEe UHIUKATOPOB (JIakMyca, METUJIOpaHXka U (eHondTanenHa) s ONpeeieHus XapakTepa cpesl B
' pacTBOpaxX KUCJIOT U IIEI0YEN
WCCIICZIOBAaHUE U OIMCAaHWE CBOWCTB HEOPTaHMYECKHX BELIECTB PA3JIMYHBIX KIIACCOB; U3YyYEHHE B3aMMOJCHCTBUS
136 KHACJIOT € METaUlaMM, OKCHJAaMH METaJUIOB, PAacTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMH;
' MIOJIy4YeHUE HEPACTBOPHUMBIX OCHOBAHMM; BBITECHEHME OJIHOIO MeTaula JpyrMM H3 pPAacTBOpa COJIH;
UcclieIoBaHNe aM(POTEPHBIX CBOWCTB T'MAPOKCHIOB AIIOMUHUS M LIWHKA
pellIeHNe DSKCIEPUMEHTAIbHBIX 3anad 1o TeMaM: «OCHOBHBIE KJIacChl HEOPraHUYECKHUX COEHUHEHMID;
13.7 «DNEKTPOIUTHYECKAs TUCccCoUHnanussy; «BaxxHele HeMeTaulbl M X COSMHEHUS»; «BakHeue MeTamibl 1
UX COCIUHEHUSD
13.8 XUMHUYECKHE HKCIEPUMEHTHI, WUIIOCTPUPYIOIIME MPHU3HAKK MPOTeKaHWs peakuuidi HMOHHOTO OOMeEHa;




KAueCTBCHHBIC PEAKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBL: XJIOpUI-, OpOMHI-, WOIU-,
cynbdart-, docdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUIPOKCHA-HOHBI, KAaTHOHBl aMMOHHS, MarHus, KaJbIIHs,

aTIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA

14 YMmenue:

141 MPEJICTABIISTh PE3YJbTAaThl SKCIIEPUMEHTA B (hOpME BBIBOJIOB, JIOKA3aTEIbCTB, IPAPUKOB M TAOJIHUI U BBISIBIIATH
' IMIUPUYECKUE 3aKOHOMEPHOCTH

14 2 YCTaHaBJ'II/IBaTI) CBsI3H MG)KI[y peaJH)HO Ha6J'IIOI[aCMI)IMI/I XUMNUYCCKUMU SABJIICHUJAMU U HpOHGCC&MI/I,

MMPOUCXOIAINNMHA B MAKPO- 1 MUKPOMHUPE, OOBSACHSITH IMPUYNHBI MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYJIAPCTBEHHOM

9K3AMEHE 110 XUMHUU
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 IIepBOHaYaIbHBIE XUMUYECKHUE TOHATHS
1.1 YucTeie BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTBI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpOCThIE U CII0KHBIE BELLIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTb aTOMOB XUMHUECKUX J1eMEHTOB. CTeneHb OKUCICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aroMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBasi 101
' XUMHYECKOI0 JIEMEHTA B COEMHEHUH
L5 KonnyectBo BemectBa. Mosb. MonsipHas Macca. MomsipHblif 00bEM ra3oB. B3aumocBs3b KOJMYeCTBa, MAacChl M 4HCIA
' CTPYKTYPHBIX €JUHUI] BEIIECTBA
16 duznyeckue U XUMUYECKUE SBJIEHUS. XUMHUECKas peakuus U €€ MpU3HaKU. 3aKOH COXPAHEHHs MAacChl BEIIECTB. XMMUYECKUE
' YPaBHEHHUS
2 ITepuoanueckuii 3akoH u Ilepunoanueckas cuctema xumudeckux aeMeHToB J[.1. Menneneesa. CtpoeHne aToMOB
91 Ilepunonnueckuil 3akoH. I[lepuoanueckas cucrema xumuuyeckux sseMeHToB .M. Menzeneesa. Ilepuons! u rpynmnsl. Pusndeckuit
' CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIBI AJIEMEHTA
95 Crpoenue aromoB. CocraB aToMmHbIX siaep. M3ortombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI04€K aTOMOB NepBbIx 20
' XuMuueckux aeMmeHToB [lepuoguueckoit cucremsl [I.1. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMMUYECKHX 3JIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kajus, Kanbliug (paguyca aTOMOB,
2.3 AIIEKTPOOTPHULIATEILHOCTH, METAUTMYECKUX M HEMETAJUIMYECKHX CBOMCTB) M MX COCIUHEHHUH B COOTBETCTBUU C IMOJOKECHHEM

JJICMCHTOB B HepnozmquKoﬁ CUCTEMEC U CTPOCHUEM UX aTOMOB




Crpoenue BelecTna

Xumuaeckas cBiI3b. KoBaneHTHas (HOHﬂpHaﬂ u HGHOJ’IHpHaH) CBA3b. :‘)JIGKTPOOTpI/II_IaTeHBHOCTB XHMHYECKHX dJIeMeHTOB. MloHHas

3 cBA3b. MeTauinueckas CBs3b

3 Tunel KpUCTAIUIMUECKUX pEmETOK (aroMHasi, HOHHAs, MeETaJsIM4yecKas), 3aBUCHMOCTb CBONCTB BEIIECTBA OT THUIA
' KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOM CBSA3U
4 BaxxHeiilve npeAacTaBuTeNN HEOPraHM4ecKux BemecTB. HemeTtambsl 1 ux coeiuHeHus. MeTamibl U UX COeAUHEHUS

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX COEIUHEHHI: OKCHAOB (coneoOpa3yrolire: OCHOBHBIE, KHCIIOTHBIC,
4.1 am(pOoTepHBIC) U HecoJeoOpa3yroIKe; OCHOBaHMM (IIENI0OYM W HEPaCTBOPUMBIC OCHOBAHWS); KHCIOT (KHCIOPOJCOACpKAIINE U
0OeCKUCIOPOAHBIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJICH (CPEIHUX U KHCIIBIX)

45 Ouznyeckue U XMMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOJOPOJA, XJIOpa, KUCIOpOIa, cepbl, a3oTa, ¢ocdopa,
' yriaepojaa, KpeMHUs

43 ®u3nyecKkue U XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAUIOB: JIMTUS, HATpHsl, Kajus, MarHus W KaJbLUs, alIOMUHUSA,
' xKenesza. DIEeKTPOXUMUUECKUH psijl HallpsSHKEHUH METalIoB

4.4 duznyeckue 1 XUMUYECKHE CBONCTBA BOJJOPOIHBIX COEIMHEHUN HEMETAIUIOB: XJIOPOBOAOPOa, CEPOBOAOPOIA, aMMHUAKA

A dusnyeckre U XUMUYECKHE cBoicTBa okcuaoB HemeTamwioB: cepbl (1V, V1), azora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V),
' kpemuus(1V). ITonyueHne OKCHIOB HEMETAILIOB

4.6 Xumuueckre cBoicTBa okcuaoB: MeTawioB |A-IA rpymm, ruaka, mequ(ll) u sxemesa(ll, 11). TTonydeHne oKCHIO0B METAIIIOB

47 XUMHUECKUE CBOMCTBA OCHOBAaHMM M aMQOTEPHBIX TMIPOKCHAOB (Ha MHpUMeEpe THAPOKCUIOB AJIOMHHMS, >Kejle3a, LUHKA).
' [Tonryuenue ocHoBaHUI 1 aM(OTEPHBIX THIPOKCHIOB

48 OO0mme XUMHUYECKHE CBOMCTBAa KHCIOT: XJOPOBOJOPOJIHOM, CEPOBOIOPOIHOMN, CEPHUCTOM, CEpPHOU, a30THOM, (HochOpHOH,
' KPEMHHUEBOM, yroipHOi. Oco0ble XUMUYECKHEe CBOMCTBA KOHIIEHTPHUPOBAHHOM CEpHOM U a30THON KucioT. [Tomydenne kucnor

4.9 OO0me XuMHYECKUe CBOMCTBA cpenHux coseit. [lomyuenue coneit




4.10 [onmyuyenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHaKa, YIIIEKUCIOro raza B JIabopaTopuu

411 [Tonryuenue amMmmuaka, CepHOM U a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. OO0IIHe CrIOCOOBI MOTyYeHUSI METALIIOB

412 ['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPTraHUUECKUX COCTUHEHHM
5 XUMUYECKUE PEeaKINU

£ 1 Knaccudukanus XuMHUUECKUX peakUuil MO pa3IuyHbIM MPU3HAKaM: IO YHCIY U COCTaBY Y4YacTBYIOIIMX B PEaKLMU BEIIECTB, IO
' TEII0BOMY 3G (EKTy, 0 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMHUYECKHIX JJIEMEHTOB

52 TermnoBoit  >PQexT XUMUYECKOH peakunu, TEPMOXHMMHYECKHE YpaBHEHHUS. OK30- U OHAOTCPMHUECKHE DPEaKLUH.
' TepMoxuMuyecKkue ypaBHEHUS

53 OKHUCIUTEIFHOBOCCTAHOBUTEILHBIE pCaKkuru. OKUCIATENIM W BOCCTAHOBUTEIIH. Hpoueccm OKHCJICHUS W BOCCTAHOBJICHUS.
' DNEKTPOHHBIN 0anaHC OKUCIUTEILHOBOCCTAHOBUTEIHHOM PEaKIIuU

= Teopust SIEKTPOIUTUYECKON Aucconuanui. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI M HENEKTpoiauThl. CHilbHBIE U cradble
' IeKTPOSIUTHI. CTENeHb AUCCOIUAIIH

c5 Peakuyuu nonHoro oOMmeHa. YcioBHA NMPOTEKaHUS peakUMi MOHHOTO OOMEHa, MOJIHBIE M COKpAIlEHHbIE WOHHBIE ypaBHEHMUS
' peaxkuuii
6 XuMHUS U OKpYKarolas cpena

61 BemecTBa 1 mMatepuanbl B MOBCEIHEBHOM KH3HU 4YeJoBeKa. be3omacHoe MCHOIb30BaHUE BEIIECTB M XUMHUYECKHX PEaKIuil B
' nabopaTopuu u ObITy. [lepBasi MOMOIIb MPU XUMUYECKUX 0’KOTAaX U OTPABIICHUAX

XHAMHYECKOE 3arps3HCHUE OKPYXKAIOMEH cpelbl (KUCIOTHBIC JTOKIH, 3arPsS3HCHHUE MOYBBI, BO3JIyXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npenorBpatienus [IpegensHas gomyctumas koueHTpanus Bemiects ([1JK). Pors xuMuu B pelieHH# SKOJIOTHYECKUX MpodiIem.
VYcunenne napHUKoBoro 3 pexra, pazpyiieHne 030HOBOTO CIIOS
63 [Ipumenenwne cepsl, azora, hocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN B OBITY, MEAHIIMHE, TPOMBIIUICHHOCTH M CETTLCKOM

xo3siiicTBe. [IpuMeHeHHe MeTaloB M CIUIaBOB (CTalb, YYTyH, JIOPAJIOMHHMNA, OpOH3a) B OBITY M MPOMBILIUIEHHOCTH HX




6.4

6.5

v
7.1
7.2
7.3

COGHHHCHHﬁ. Ilonsarue o KOppO31uHu MCTAJIJIOB, OCHOBHBIC CIIOCOOBI 3alIUTBhI UX OT KOPPO3UU

[TpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB (YrOJib, IPUPOIHBINA ra3, HePTh), MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY H

IMPOMBIIIJICHHOCTH

[lepBoHaUaNbHBIC TIOHITHS 00 OPraHMYECKHUX BEIECTBAX KaK O COSMUHEHUSX yriepona (MeTaH, TaH, STHJICH, alleTUJICH, dTaHOI,
TJIMIEPUH, YKCycHas kuciota). [loHsaTre o OMONIOTHMYeCKH BaKHBIX BEIIECTBAX: JKUPax, OelKaxX, YrJeBOJIaX — W MX POJH B JKU3HU

YyeJ0BeKa

Pacuérnr:

1o opmMyIaM XUMUYIECKIX COCTUHEHUI

Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE

10 XUMHUYCCKUM YPAaBHCHUAM

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET: bubnuorexa [JOK
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