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INOACHUTEJIbHAS 3AIINCKA

[IporpaMMa mo XMMHHM Ha YpOBHE cpenHero oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit Penepanumny,
TpeOoBaHUIl K pe3yiabTaTaM OCBOeHUs (enepaabHOM 00pa3oBaTeNbHONW MPOrpPaMMbl CPEIHEr0 OOIIETOo
obpazoBanus (POIlI COO), mpexacraBieHHbIx B DenepanibHOM TOCYJApCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, ¢ yuérom Konnemnuu npenogaBaHus y4eOHOTO MpEeaMeTa

«XuMus» B 00pa3oBaTenbHBIX opranm3anusx Poccuiickoit @enepamnun, peaim3yonmx OCHOBHBIE
o0Opa3oBaTelibHbIe IPOTPaMMbl, U OCHOBHBIX MOJ0XKeHHH «CTpaTeruu pa3Butus Bocriutanus B Poccuiickoit
®epepanun Ha iepuoA 110 2026 rona» (Pacnopsbkenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJIXOJOB K pa3paboTKe MporpamMMmbl MO XUMHH, K ONpPEIEICHUI0 OO0Iel CTpaTeruu
00y4YeHHsl, BOCIIUTAHUS M Pa3BUTHs, O0YJAIOIIMUXCs CPEACTBAMHU YY€OHOIO MpenMera

«Xumust» s 11 kmaccoB Ha 0a30BOM ypOBHE COCTaBMJIM KOHIENTyaidbHbIe mosoxeHus OI'OC
COO o B3auM000YyCTIOBICHHOCTH IENIEH, COJICPKAHUA, Pe3yabTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMHUECKOoe 00pa3oBaHME, MOIy4aeMOe BBITYCKHHKAMHU OOIIe00pa3oBaTeIbHON OpraHHW3allny,
SBIISIETCS HEOTHEMIIEMOM YacThi0 UX 00pazoBaHHOCTU. OHO CIYXKUT 3aBEPILIAIOIINM ATAOM peaTu3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUYEBBIX LEHHOCTEH, MPUCYIIMX IIEIOCTHOW CHCTEMeE
XUMHYECKOr0 00pa3oBaHUs. DTHU ILIEHHOCTH KAacaroTCsl MO3HAHUS 3aKOHOB MPUPOAbI, (HOPMUPOBAHUS
MHUPOBO33pEHHUSI U OOLIEH KyJIbTyphl YEJIOBEKA, @ TaKXKE 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 37I0POBbIO U TPUPOHOM cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00ydaronnxcsi Ha ypOBHE
cpenHero o0iero o0pa3oBaHMs CPeACTBAMHU YYEOHOTO mpeaMeTa «XUMHs», COACPKaHUe U MOCTPOSHUE
KOTOPOTO OMpEEICHbl B MpOrpaMMe MO XMUMHH C y4€TOM crenu(UKH HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHUU NPUPOJIbI U B MATEPUATIbHON KU3HU OOLIECTBA, a TAKXKE C yUYETOM OOIIMX 1esIel U IPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI cpeiHero olmiero oOpasoBanus B Poccuiickoii
®denepauuu.

XUMHSI Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT OcCO0Yyl0 pojb B COBPEMEHHOM
IUBUJIM3AIMM, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KyabTypbl. OHa BHOCHUT CBOW BKJIaJa B
(dopMHpOBaHUE palMOHAIBHOIO HAYYHOTO MBILIUIEHHUS, B CO3JaHME IEJIOCTHOrO Mpe/iCTaBlIeHUs 00
OKpY’KaloIlleM MUpE KaK O €IMHCTBE MPHUPOJBI U YEIOBEKa, KOTOpoe POopMUpPYETCS B XMMHHM Ha OCHOBE
MIOHMMAaHHUS BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIET0 MUPA, OCO3HAHUS B3aMMOCBSA3M MEXIY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUSI.

TecHo B3aMMOJEICTBYS € IPYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTaJla HEOTHEMIIEMOM 4aCThIO
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCHEIIHOTO TPyJa M KU3HU KaKJIOTr0 4iIeHa OOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJIaTeNIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTUI HaIlpaBJIEHA HA PEIICHNE
MI00aTBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS YEOBEYECTBA — CBHIPHEBOM, YHEPTETUUECKOU, MUIIEBOM,
9KOJIOTUYECKOI 0€30MacCHOCTH U OXPaHbl 3/J0POBBS.

B cootBerctBMM ¢ O0mMMM IeNSIMH U NPUHIMIIAMU  CpeAHEro olmiero oOpa3oBaHUs
cogepxkanue mpeamera «Xumus» (11 kmacc, 0a30BBIi  ypOBEHb M3YYEHHs) OPHEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOJTOTOBKY OOyYaromuxcs, HEOOXOOUMYI0 WM  JUIS
BBIpaOOTKM  MHPOBO33PEHUYECKHMX OPUEHTHPOB, YCHEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
IPOJODKEHHUsST O0pa3oBaHMsI B Pa3IMUHBIX OOJIACTSX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XHMHEH.
CocraBisromuMu  npeaMeTa  «XHUMHUS»  SABISIIOTCS  0a30Bble Kypchl — «OpraHudeckas XUMHSD» U
«OO0mias u HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30B0il HayKH: cUCTeMa 3HAHUHU 110 HEOPTaHWYECKON XUMHH (C BKIIOUSHUEM 3HAHUHM U3 001Iel XUMUH) U
opraHm4yeckod xuMmuu. @DOpMHpOBAaHME [AHHOM CHUCTEMBl 3HAHMM IpU  U3YYEHUH  IIpeaMeTa
o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOTooOpas3Hs BEIIEeCTB Ha OCHOBE OOIIUX MOHSATHIH,
3aKOHOB ¥ TEOPUHI XHMHH.

CrpykTypa coaepxaHus KypcoB — «Pelenue 3ajau mo XumMumn» chopMupoBaHa B IporpaMMe 1o
XUMHUH Ha OCHOBE CHCTEMHOTI'O MOAX0/1a K U3YyYeHHI0 yueOHOro MaTepuaia U 00yclIoBIeHa HCTOPUUECKH
00OCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpENeNEHHBIX TEOPETHYECKUX YpoBHAX. Tak, B Kypce
OpraHMYECKON XUMHUHU BEIECTBA pACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKON TEOpUU CTPOCHUSA
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OpPraHUYeCKUX COEJMHEHHH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUYECKUX M SJICKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BeriecTB. CBeeHus 00 H3ydaeMbIX B KYPCe BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOIOPOJIOB
JI0 CJIOHBIX OMOJIOTHYECKH aKTHBHBIX COSIMHEHHN. B Kypce opraHm4eckor XMMHH MOJTyYar0T pa3BUTHE
c(OpMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYAILHBIC MPEJICTABICHUS O
XUMHYECKON CBSI3HU, KIACCU(UKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX
CTPOCHUS, O XUMUYECKOM PEaKIIHH.

[To HOBBIM YIIJIOM 3pEHUS B MPEAMETE «XUMHs» 0a30BOr0 YPOBHS paCCMAaTPHBACTCS N3YUCHHBIN
Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHMs TCOPETUUCCKUN MaTepruan U (HaKTOJIOTUICCKUE CBEICHHUS O
BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeopraHudecKas XUMHS»
00ydJaromuMCsl TIPEIOCTABISACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE MEPUOJUYECKOr0 3aKOHA C
00IIETEOPETUYCCKUX M METOI0JIOTUIECKUX MO3UIIHMA, TITy0XKe MOHATh HCTOPUIECKOE U3MEHEHHE (DYHKIIUI
ATOTO 3aKOHA — OT 0000MIAIOIEH 10 OOBICHAIONMIECH U IPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHWE O BaKHEWIIMX BENIECTBAaX, MX COCTaBE, CTPOCHHUH, CBOMCTBAX U
NPUMEHCHHUH, a TaKKe O XHUMHYCCKHX PEaKIUAX, WX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUS
JIOTIONTHSIETC B Kypce 11 KIIacCOB 3JIEMEHTaMHU COJACP)KaHUS, UMEIONIMMHU KYJIbTYPOJIOTUYCCKHA H
NPUKIIAIHOM XapakTep. DTH 3HAHUS CITIOCOOCTBYIOT TOHUMAHHUIO B3aMMOCBSI3U XMMHH C IPYTUMHU HayKaMH,
pacKphIBalOT €€ pOJIb B TIO3HABATEIILHOW M TPAKTUYECKOH JEATEIBHOCTH YENIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 00J1aCTH TEOPUHU M IPAKTUUYCCKHUX MTPUIOKCHUN XUMHH,
MIOMOTAIOT BBITYCKHUKY OPUCHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJieMax,
CBSI3aHHBIX C XUMHEH, KPUTHUYCCKH OCMBICTHBATH HH(POPMAIUIO U IPUMEHSTH €€ JUIS TIOMOJTHCHHS 3HAHHH,
pEILICHHUS UHTEIUICKTYAIbHBIX M SKCIIEPUMEHTAIIBHBIX MCCIICA0BATEIILCKUX 3aad. B 1enoM conepikaHue
y4eOHOro mnpeamera «XHMHS» JAaHHOTO YPOBHS H3YYEHHS OPHUECHTHPOBAHO Ha (GOPMHUPOBAHUE Y
00y4aromuxcsi MHPOBO33PEHYECKON OCHOBBI Ui TIOHUMaHUs (QHIOCOPCKUX HIEH, TaKMX Kak:
MaTepHaIbHOE €AMHCTBO HEOPTaHMUYECKOr0 U OPraHHYECKOro0 MHpa, 00YCIIOBICHHOCTh CBOWCTB BEIIIECTB
UX COCTAaBOM M CTPOCHHEM, MO3HABAEMOCTh IMPHPOJHBIX SIBICHHU MYTEM DKCIEPUMEHTAa W PEIICHUS
POTHBOPEYHI MEX/y HOBBIMU (DAKTaMHU M TEOPETUUCCKUMHU IPEAMOCHUIKAMU, OCO3HAHUE POJIH XUMHH B
PELICHUH KOJOTMYECKHX MPOOJIeM, a TaKkKe Mpo0yieM COSPEKEeHUsI IHEPIETUYECKUX PECYPCOB, ChIPHS,
CO3/IaHUS HOBBIX TEXHOJIOTHH M MAaTEPHAIIOB.

B murane pemieHus 3ajay BOCHHUTAHUWS, PA3BUTUS M COLMAIM3AINU OOYYAIOIIUXCS TPHHSATHIC
OporpaMMOil 1O XHMHH TIOAXOABl K ONPEACICHHIO COACPKAHUS W IMOCTPOCHHS MpeaMeTa
npeycMaTpUBaOT (OPMUPOBAHNE YHUBEPCATBHBIX YICOHBIX JCHCTBHUM, MMEIONIMX 0a30BOE 3HAUCHUE JIJIS
pa3IMYHBIX BHJOB JCATEIBHOCTH: PEIICHHsS MPOoOJieM, MOMCKa, aHalnW3a W 00pabOTKH HWH(OPMAIUH,
HEOOXOMUMBIX JUISI TPHOOPETCHUS OIbITa TPAKTUYECKOM W UCCIENOBATEIbCKOW JICATENBHOCTH,
3aHUMAIOIIeH Ba)KHOE MECTO B MMO3HAHUH XMMHUHU.

B mnpaktuke mpenojaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M Ha
YPOBHE CpeIHEro o0Imero odpa3zoBaHUs, IPH ONMPEICICHUH COACPKATCIHLHON XapaKTEPUCTUKH IIeieh
U3y4eHHsl TpeIMeTa HalpaBJICHHEM TEPBOCTCIICHHON 3HAYMMOCTH TPAJUIMOHHO MpPU3HAETCS
dbopMHpoBaHHE OCHOB XUMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUUYECKOM
JIeSITEJIbHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOHM KYJNbTypbl. C METOIUYECKON TOYKH
3pEHHsI TAKOM MOIXO/ K OMPEIEICHHUIO IIeNICH U3YUeHHUs TPeIMEeTa SIBIISETCS BIIOJIHE ONPaBIaHHBIM.

CoriacHO JJaHHOW TOYKE 3pEHHsI TJIABHBIMH IIEJSIMH M3YYCHHUs MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (11 KI1.) SABISAIOTCS:

e QOpPMUPOBAHHE CUCTEMbl XUMHUECKUX 3HAHUN KaK BaKHEUIIEW COCTaBJISIOIICH €CTECTBEHHO-
HAYYHOM KapTHHBI MHUpPa, B OCHOBE KOTOPOW JI€KAT KIIFOUYEBBIE MOHATHSA, QyHIaMEHTaIbHbIC 3aKOHBI U
TEOPUH XUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHME WM MOHMMAaHHUE CYIIHOCTU JIOCTYITHBIX O00OOIICHMI
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE ¢ UCTOPHUEH MX Pa3BUTHS M CTAHOBJICHUS;

e(hOpMUpOBaHME W PAa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJAaX TIO3HAHUS BEIISCTB U
XUMHYECKHX PEakInii, HEOOXOAUMBIX JIJISl MPHOOPETEHUST YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB U
XUMHUYECKHX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIC, B TPAKTHYECKON U MOBCETHEBHOM JKU3HHU;

ePa3BUTHE yYMEHUH M CIIOCOOOB EATEIBHOCTH, CBSA3aHHBIX C HAOIOJECHHEM W OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTa, COOJII0ICHUEM TIPaBHII O€30MaCHOTO OOPAICHHSI C BEIIECTBAMHU.

Hapsiny ¢ aTiMm, conepkaTenbHast XapaKTepUCTHKA IeIIeH 1 3a/1a4 H3yYeHHS ITPEIMETa B IPOrpaMme
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M0 XMMHUHU YTOUYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMHU NMPUOPUTETAMHU B CUCTEME CPETHETO
obmero obpazoBanusi. CerofHs B MPENOJaBaHUU XUMUU B OOJbBIICH CTEIIEHU OTHAETCS MPEANIOYTCHHE
MIPaKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydYeHHs,, OPUEHTHPOBAHHOW Ha IOJTOTOBKY BBITYCKHHKA
0011e00pa3oBaTeIbHOM  OpraHU3alliK, BIAJCIOIIEI0 HE HA0OpOM 3HAHHWHA, a (YHKIMOHAIHHON
TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHUSIMH aKTHBHOTO IOJIYYCHHS 3HAaHUM M NMPUMEHCHHUS HUX B
peanbHOM KU3HU JJIsI pELICHUs TPAKTUYECKHUX 3a/1ay.

B cBs131 ¢ 3TUM NpU H3ydeHUH TTpeaMeTa « XUMUS» TOMUHUPYIOIIEE 3HAUCHHE TPUOOPETAIOT TaKHE
LICJIM ¥ 3aJa4H, KaK:

ajganTanus OOYy4alolUXCs K YCIOBUSAM JMHAMHYHO Pa3BUBAIOIIETOCS MHpa, (HOPMHPOBAHHE
WHTEIJICKTYaTlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CcaMOOOPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSTEIIbHOMY NMPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KMU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C
BEIIIECTBAMU U UX TPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMIMXCS KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), HMEIONIINX
YHHUBEPCATbHOE 3HAYCHHE IS PA3IMYHBIX BUIOB JACSITEILHOCTH: PEIICHUS MPoOIeM, MOUCKa, aHAIHN3a U
00paboTkn mHDOpMAaIMU, HEOOXOAUMBIX JJII MPUOOPETEHUsI OIbITa JACATEIHLHOCTH, KOTOpas 3aHHMAacT
BO)KHOEC MECTO B NO3HAHMH XHUMHH, a TaKXKe JJI1 OILCHKU C IO3MIUMHA SKOJIOTHMYCCKON 0e30IacHOCTU
XapakTepa BIHUSHUS BEIIECTB M XUMUYECKUX MPOIECCOB HA OPraHU3M UYeIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, HWHTEUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEM
00y4aroIuXxcsi: CIOCOOHOCTH CaMOCTOSITEIBbHO MPUOOPETaTh HOBBIE 3HAHMS MO XUMUU B COOTBETCTBUU C
KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA
U aHaNu3a yueOHOU U HAyYHO-TIOMYJISIPHON MHPOPMAIIMM XUMUYECKOTO COJICPKAHMUS,

dbopMUpOBaHHE W Pa3BUTHE Y OOYYAIOIIMXCS ACCONMATUBHOTO W JIOTMYECKOTO MBIIIICHHS,
HaAOJI0IATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhle 0OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, MPH
MJIAHUPOBAHUM M MPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOydarolUXCs YOSKIEHHOCTH B T'YMaHHCTUYECKOW HAMPABICHHOCTH XHUMUU, €€
BOXHON pOJIM B PEUICHUHU TI00aJbHBIX MPOOJIEM PAIMOHAIBHOTO MPUPOAOIOIH30BAHUS, TOMOIHEHUS
SHEPreTUYEeCKUX PECYpCOB W COXPAHEHHUS TMPHUPOJAHOTO pPABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH
OEpEKHOTO OTHOIIEHUS K MPUPOJIC U CBOEMY 3/I0POBBIO, & TAK)KE MPUOOPETEHUS OIbITAa UCIIOJIb30BAHUS
MOJTyYEHHBIX 3HAHWUN NJIS1 TPUHATHUS TPAMOTHBIX PEIICHUH B CHUTYallMsIX, CBS3aHHBIX C XHUMHUYECKUMU
SIBJICHUSIMU.

B yuebHOM 1u1aHe cpeHero o01iero oopa3oBaHus MpeaMeT «XUMUs» 6a30BOT0 YPOBHS BXOAHT B
COCTaB IpeaMeTHON 00sacTu «EcTecTBeHHO-HAYYHBIE TPEAMEThI». JlOTIOTHUTENbHOE U3YUEHUE TIPeIMEeTa
B BHUJe Kypca «Pemenue 3amau mo xumun» B 11 kiacce — 34 gaca (1 gac B Henento) ¢ 6e301EHOYHOM
JIeITEIbHOCTEIO.



COJEPKAHUE YYEBHOI'O IIPE/IMETA
11 KUIIACC
PEHIEHUE 3AJAY 10 XUMHWU (OBLLIASI U HEOPTAHUYECKASI XUMUS)

TeopeTudyeckue 0CHOBbI XMMUM

XuMHUYECKUH dJIeMeHT. AToM. Sapo aToMa, U30TONbL. DIEKTPOHHAsE 000JI04Ka. DHEPreTHUECKUe
YPOBHH, IIOAYPOBHH. ATOMHBIC OpOUTANIH, S-, P-, 0- amemeHThI. OCOOEHHOCTH pacipeaeeHUs JICKTPOHOB
10 OpOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(PHUTYpaIUsi aTOMOB.

[lepuonuueckuii 3akoH u Ilepuonuueckas cucrema XuMuueckux oaiementoB . .
MenneneeBa. CBsi3b MepuoaMUECKOro 3akona u [lepuoanueckoi cuCTeMbl XUMHUECKUX 351eMeHTOB J]. 1.
MeHnneneeBa C COBPEMEHHON TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB IO TPYMIaM U MEPUOJaM.
3HayYeHue NMePUOIMYECKOTO 3aKOHA B PA3BUTUN HAYKH.

Crpoenue BemiecTBa. XUMHUECKasi CBsA3b. BUabl XUMHUUECKOUM CBSI3U (KOBAJICHTHAsI HEMOJSIpHAs U
MOJISIpHAsi, MOHHAs, MeTauindyeckas). MexaHu3mMbl OOpa30BaHMs KOBAJICHTHOW XHUMHUYECKOW CBS3H
(0OMCHHBI W JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaJleHTHOCTB. DJIEKTPOOTPUIIATEIEHOCTD.
CreneHp okuciieHus. MIoHbI: KATHOHBI U aHHOHBI.

BemectBa MOJIEKYIISIPHOTO X HEMOJIEKYJIIPHOTO CTPOSHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTRA.
Tumbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIMA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucTeMax. MICTUHHBIE M KOJTTIOMAHBIE pacTBOPBI. MaccoBasi 10715 BEMECTBa
B pacTBOpE.

Knaccudpukanusa HeopraHmdeckux coenvHeHuidl. HomeHkiaTypa HEOpraHMYECKHUX BELIECTB.
['eneTnueckas CBsi3b HEOPTraHMYECKUX BEIIECTB, MPUHAICIKAIINUX K PA3JIUYHBIM KJIaCCaM.

Xumnyeckas peakuus. Knaccuduxaius XuMH4eCKUX peakliuii B HEOpraHM4eCKON U OpraHUyecKoi
XHUMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS YHEPTUU MTPU XUMUYECKUX
peaKuusx.

CKopocTh peakinu, €€ 3aBUCUMOCTh OT pa3IUYHbIX (akTopoB. OOpaTUMbIE peakiiuu. XUMUYECKOe
paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSTHUE XUMUYeCKOoro paBHoBecus. [Ipunnmn Jle [larenbe.

DnexTponuTuyeckas aucconuanus. CuiabHbIe U ciadbie 3MeKTpoauThl. Cpena BOJHBIX paCTBOPOB
BEILIECTB: KUCJas, HEUTpaJIbHAs, IIEIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH.

OKCIEPUMEHTATBHBIC METO bl U3YUEHUS BEIIECTB M UX MPEBPAIICHHUN: JEMOHCTPAIUS TaOIHI]
«IIepuognueckas cucrema XuMuueckux 3nemMeHToB /. 1. MenneneeBa», uzyueHue Mojaenen

KPUCTAITUYECKUX PEETOK, Ha0I0/IeHNEe 1
OTHMCaHNE JEeMOHCTPAIIMOHHBIX U TaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIa BOJAOPOIA B
MPUCYTCTBUU KaTaJIM3aTOPa, ONPEACIICHUE CPEAbl PACTBOPOB BEUIECTB C MOMOILBI YHUBEPCATHBHOTO
WHAMKATOpa, PEaKIIMd HOHHOTO OOMEHa), MPOBEACHHE MPAKTUIECKOW paboThI

«BnusiHue pa3nuuHbIX PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaAKIIHI.

Pacu€TtHbie 3a1a4H.

Pacuétel 1m0 ypaBHEHUSM XWMHUYECKHX PEAKIMHA, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TMTOHATHUSL «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuueckasi Xumus

Hewmeramnsl. [lonoxenue nemeraiuioB B [lepuoanueckoit cucreMe XuMHueckux 3dyemeHTos 1. U.
MengeneeBa U 0ocoOe€HHOCTH cTpoeHus aromoB. Dusmueckue CBOWCTBA HEMETAIOB. AJIOTPOMHUS
HEMETAIUIOB (Ha MpUMepe KUCIOpoAa, cephl, (hocdopa u yriepona). XMMUYECKHUE CBONCTBA BAXKHEUIITHUX
HEMETaJUIOB (TaJOTEeHOB, Cepbl, a3oTa, ¢gocdopa, yriepoaa M KpeMHHS) U MX COCIWHEHUU (OKCHJIOB,
KHCIIOPOJCOAEPKAIINX KUCIOT, BOAOPOIHBIX COEAMHEHU).

[IpumeHeHne BaXHEUIINX HEMETAVIOB U X COCUHEHHUMN.

Merauel. [lonoxxenue MeraiuioB B Ilepuogumueckoit cucreme XuMuueckux siemeHToB [[. U
MenneneeBa. OCOOEHHOCTH CTPOCHHS DJEKTPOHHBIX 000JI0OYEK aTOMOB MeTayioB. O0mue usnyeckue
cBoiicTBa MeTauioB. CIu1aBbl METAJJIOB. DJIEKTPOXUMHUUECKUH Psijl HAIIPSHDKEHUH METalIOB.

XWMHYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPWUM, KalHi, KaJdbI[Mi, MarHWi, aJlOMHHHM,
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IIUHK, XpOM, JKEJI€30, MEJIb) U UX COECIUHEHUII.

OO6mre cnocoOb! MOTy4YeHUs: MeTauIoB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJILHBIE METOAbI M3YYECHHs BEIIECTB W WX MNPEBPAICHUN: H3YyYCHHE KOJUICKLUU
«MeTauibl U CIUIaBb», 00Pa3lOB HEMETAIJIOB, PEUICHHWE SKCIEPUMEHTANbHBIX 3aay, HaOIOJCHUE U
ONHCaHUE JIEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OMNBITOB (B3aMMOJAEHCTBHE TMAPOKCHIA ATIOMHUHUS C
pacTBOpaMu KUCIJIOT U LIEI04YeH, KaUECTBEHHbIE PEAKIIMHM HAa KAaTHOHBI METAJLIOB).

Pacuérnble 3a1aun.

Pacuérel macchl BemiecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WUIIU
00BbEMY OJTHOTO U3 YYaCTBYIOIIMX B pEaKIMM BELIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTOB PEAKIUH, ECIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumun B obOecneueHHHM 53KOJOTMYECKOH, SHEPreTHYeCKON M MHIIeBOH OE30MacHOCTH,
pa3BuTUU MeIULIUHEL. [IoHATHE 0 HAYYHBIX METONAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnenns 00 oOmMX HAYYHBIX MPHHLIMNAX MPOMBIIUICHHOTO MOJTYYEHUS BaKHEHUIIMX
BELIECTB.

YenoBek B MHpE BEUIECTB M MaT€pUAIIOB: BA)KHEHIIME CTPOUTEIbHBIE MaTepHUAJIbl,
KOHCTPYKLIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJO, KepaMmMHMKa, MaTepuaiabl M  3JIEKTPOHUKH,
HaHOMaTepHallbl, OpPraHM4eCKUe U MUHEpPaIbHbIE y10OpEHHUS.

XuMUsL U 30pOBbE YEJIOBEKA: MpaBUja MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, NpaBUia
0e30MacHOTO HCIOJIb30BAHMS TIPENapaToB OBITOBOM XMMHH B TOBCEAHEBHOM >KH3HHU.

Me:XnpeaMeTHbIE CBS3H.

Peanu3zanus MexxnpeIMeTHBIX CBsI3€l TPU U3Y4YEeHUHU 0011l 1 HeopraHuueckoil xumuu B 11 kiacce
OCYILECTBIISICTCS. Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk U MOHSITHH,
ABJIAIOLUXCSI CHCTEMHBIMHU JUISL OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTr'0 1IUKJIA.

OO111e ecTeCTBEHHO-HayYHbIE TOHTUSA: Hay4HbIN (DaKT, rUNOTe3a, 3aKOH, TEOPUS, aHAJIU3, CUHTE3,
KJaccu(uKaIus, epuoANIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICIHPOBAHUE, U3MEPEHNUE, SBIICHHE.

@dusuka: MaTepus, OHHEpPIrHs, Macca, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKHI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE
BEIECTBA, (PU3MUYECKHE BETUUUHBI M €JMHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHu3M, SKOcUCTeMa, Omocdepa, MaKpo- U MHUKPOIJIEMEHTbI, BUTAMHUHBI,
0OMEH BElIECTB B OpraHu3Me.

I'eorpadus: MuHepasbl, TOpHbIE OPO/IbL, TOJIE3HBIE HCKOIIAEMBbIE, TOTIIIUBO, PECYPCHI.

TexHonOrMA: XMMHYECKas IPOMBIIUIEHHOCTb, METAJULYprus, IPOU3BOJICTBO CTPOUTENIBHBIX
MaTepUasoB, CEIbCKOXO3SHCTBEHHOE IMPOU3BOJCTBO, MUIIEBAsl MPOMBIIUIEHHOCTh, (apMalleBTHUYeCKas
IIPOMBIIIIEHHOCTh, MPOM3BOACTBO KOCMETHYECKMX IPENAapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepUasoB, AIEKTPOHHAs IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.




INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOTPAMMBI 110 XHWUMHUM HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUAA

JIMMHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3ysbTaTaM OCBOCHHUs OOYYaIOIUMUCS TPOTPaMM
cpeaHero oOmero oOpa3oBaHHs (JMYHOCTHBIM, METalmpeIMETHBIM M TNpeaMeTHbIM). HaydHo-
METOAMYECKOH OCHOBOH I pa3pabOTKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOSHHS IMPOrPAaMM CPEIHEro
o0r1ero o0pa3oBaHus SBISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO.

B cooTBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TpeaMera «XUMHS» Ha YpPOBHE CpeJHEero oOIIero oOpa3oBaHUS BBIICICHBI CIEIYIONIUE
COCTAaBIISOLIHE:

OCO3HAHHME OOYYAIONIMMHUCSA POCCHICKONW TPAKIAHCKOW WICHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYHE MOTUBAIIMU K O0YYCHHIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TIMYHOCTH HA OCHOBE KJITFOUEBBIX [IEHHOCTEH
U HCTOPUYCCKUX TPAIUIHiA 0a30BOI HAYKH XHUMHU;

TOTOBHOCTB M CIIOCOOHOCTH 00yJarOIIUXCsS PyKOBOICTBOBATHCS B CBOCH JESITEIHHOCTH IIECHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH LETOCTHON CUCTEME XMMUYECKOTO 00pa3oBaHus,

HAJIMYUEC TIPABOCO3HAHUA JKOJIOTHYECKOH KYJIBbTYPBI U CHOCO6HOCTI/I CTaBUTb LCIU U CTPOUTH
YKU3HCHHBIC TITAHBI.

JInuaoCTHBIC PE3YyIbTAaTbl OCBOCHUA IMPEAMCTA «XTMHAST JOCTUI'alOTCA B €AUHCTBEC yqe6H01‘/’I n
BOCIIUTATEIILHON JESITEIbHOCTH B COOTBETCTBUU C T'YyMAaHUCTUYECKHMHU, COIIMOKYJIbTYPHBIMH, TyXOBHO-
HPAaBCTBCHHBIMHW LCHHOCTAMHU U HJACaJIaMU pOCCHﬁCKOFO IrpaXXxa1aHCKOT'O O6HICCTB21, IIPpUHATBEIMU B
oOmiecTBe HOpMaMH M TpPaBUIAMU TIOBEICHHUS, CIIOCOOCTBYIOIIMMH IPOILIECCAM CaMOIIO3HAHUS,
CaMOpa3BUTUA U HPABCTBECHHOI'O CTAHOBJICHUS JIMYHOCTHU O6y‘~IaIOHII/IXC$I.

JIMuHOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPAXKAIT CHOPMHUPOBAHHOCTD OITBITA
MMO3HABATCIILHON U HpaKTHqGCKOﬁ JACATCIIBHOCTHU 06yqa}01111/1xcs[ o peajinu3aliu IpPHUHATBIX B O6HICCTB€
LIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpakmaHCcKOro BOCIHMTAHMSI:

0CO3HaHMsI 0OYUYAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, YBAKEHHS K 3aKOHY
U MIPABOIOPAIKY;

NpPEJCTaBICHUS O COLMAIBHBIX HOpMaxX M MPaBUIAX MEXINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITEILHOCTH MPHU CO3JaHUH YIEOHBIX POEKTOB, PELICHUH
y4eOHBIX U M03HABaTEIbHbIX 33J]ay, BHIIOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaThb W TNPUHUMATb MOTHBBI, HAMEPEHMs, JIOTHMKY W apryMEHTBI IpYrHX
IpY aHAJIN3€ pa3IMYHbIX BUJOB yUYEOHOM eI TeIbHOCTH;

2) MATPHOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HaclleINI0 OTEYECTBEHHONW XHMUHY;

YBAXXCHHUA K IMPOLECCY TBOPYECTBA B o0JacTu TCOpPHUU W HNPAKTUYCCKOTO IMPUMCHCHUA XHUMHU,
OCO3HaHMs TOTO, YTO JOCTHKEHHS HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAONIOJIEHUH, KPOMOTIMBBIX
OKCIICPUMCHTAJIIBHBIX ITOMCKOB, ITIOCTOSHHOI'O Tpyda y‘—IéHBIX H IMTPAKTUKOB;

MHTEpeca M MO3HABaTENIbHBIX MOTHUBOB B MOJIYYEHHH M TOCIEIYIOIEM aHaln3e MH(OpMaIuu o
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHON XHUMHU,

3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHMSI:

HPABCTBCHHOI'O CO3HAHHA, OTUYCCKOT'O ITOBECACHUA,;

CHOCOOHOCTH OIICHMBATh CHUTYallud, CBSI3aHHBIE C XUMHMYECKHUMM SBJICHHMSMHU, U IPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIBHO-HPABCTBECHHBIC HOPMBI 1 IEHHOCTU

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHE U MOCTYIIKU CBOMX TOBAPHILEH ¢ MO3UIIMN HPAaBCTBEHHBIX
W MMPaBOBBIX HOPM U OCO3HAHUE HOCJ'IG)]CTBI/II\/’I OTUX IMOCTYIIKOB;

4) ¢opMHUpPOBaHHS KYJbTYPHI 310POBb:

NOHMMAaHUA LEHHOCTEH 30poBOro M 0Oe3omacHoro oOpas3a JKHW3HHM, HEOOXOJUMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
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coONroficHHsI MpaBuJI 0€30MacHOr0 OOpalleHus: C BEIIeCTBAMHU B OBITY, TOBCETHEBHOW KU3HU U
B TPYAOBOM AEATEIBLHOCTH;

NOHMMAaHMS LEHHOCTH MPaBWJ WHAWBUAYAJILHOTO M KOJUJICKTHBHOIO O€30IaCHOTO TOBEACHUS
B CUTYyalUsX, YIPOXKAIOLIUX 3J0POBbIO U )KU3HU JIOCH;

OCO3HAHUS IMOCJIEACTBUM M HENPUATHUS BpPEAHBIX IPUBbIUEK (YNOTPEOIEHUs aJIKOIOJIs,
HapKOTUKOB, KYpEHHUS);

5) TpyaoBOro BOCIHTAHHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIIEA0BATEIbCKON A€ATEIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUECKOH U IPYIMX BUJAX JESITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacCTHE B PELICHUU MPAKTUYECKUX 3a7a4 COLMAIIbHOW HAaNpaBIE€HHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHUIO Mpodeccuil pa3iIuyHOro poja, B TOM YHCIIe Ha OCHOBE
IPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXKEHUS K TPYLY, JIIOASIM TpyZAa U pe3ybTaTaM TPYJOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBHUIYAIbHOH TpaeKTOpuHM OOpa3oBaHUs, Oymymien
npodeccun U peajau3aluud COOCTBEHHBIX J>KU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I1IeCTBa;

6) IKOJIOrHYeCKOro BOCIIMTAHMSI:

HKOJIOTHYECKH I1E€JI€CO00Pa3HOT0 OTHOIIEHHS K MPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

NOHMMAHUA TIJI00aJbHOrO XapakTepa HKOJOIMUYECKUX MpoOJeM, BIUSHUS SKOHOMMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLMATIBHOU Cpebl;

OCO3HAHMSI HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTIDKEHHA XWUMHUH ISl PEUICHHS BOIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTHUBHOTO HENPUATUSA ACUCTBUM, MPHUHOCAIIUX BPEI OKPYKAIOIIEW NMPUPOJHOU Cpene, yMEHUs
MPOTHO3UPOBATh HEOIATONMPUSITHBIE JKOJIOTUYECKUE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUNH U
IpeloTBpallaTh UX;

HaJIM4YMs Pa3BUTOI0 3KOJOTMYECKOr0 MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpPBI, ONIbITA ACSITEIbHOCTH
9KOJIOTMUECKOM  HalpaBJIECHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS HMMH B  IIO3HaBaTENbHOM,
KOMMYHHKATUBHOH U COLIMAIBbHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO IPOTUBOCTOATH UIECOIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOrO MO3HAHMSI:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU ¥ 00ILIIeCTBEHHOW NMPAKTUKU;

NOHMMAaHHUS CcrielU(DUKN XUMUHU KaK HayKH, OCO3HAHUS €€ poju B HOpPMHUPOBAHUH PALlMOHAIIBHOTO
HAY4YHOTO MBIIUICHUS, CO3JaHUHU LIEJIOCTHOIO MPE/CTaBIEHUS 00 OKPY)KaloIlleM MUpE KaK O €JUHCTBE
IPUPOJIBI U YEJIOBEKa, B MO3HAHUM MHPUPOJIHBIX 3aKOHOMEPHOCTEM M pelleHuU MpoOJIeM COXpaHEHUs
IIPUPOHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XHMHHM JJs COBPEMEHHOW LMBHMIM3alUu: B €€
I'YMaHHCTUYECKOIN HaIpaBJIEHHOCTH M BaXKHOM POJIM B CO3/JaHUU HOBOW 0a3bl MaTepUaIbHOW KYJIBTYpHI,
pelIeHUH TI00abHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOM, dHEPreTHUECKOMH,
MUILEBOM M 3KOJIOTHYECKON Oe30MacHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIIEUeHNH YCIOBUHN YCIEIIHOTO
TpyZJa U SKOJIOTHYeCKH KOM(OPTHOH JKHU3HH KaXKJIOTO YieHa O0IecTBa;

€CTECTBEHHO-HAYYHO! T'PaMOTHOCTH: IOHUMAaHMsI CYILIHOCTH METOJI0B I03HAHUS, UCIIOIb3YEMBIX B
€CTECTBEHHbIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh INOJy4yaeMble 3HaHHS AJIs aHaiu3a U OOBSCHEHUs
SBIICHUHM OKPYKAIOIIEro MHUpa M MPOUCXOMAUIMX B HEM M3MEHEHUH, yMEHHs JAelaTb 00OCHOBAHHBIE
3aKJIIOYEHHS Ha OCHOBE HAayYHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbI0 MOJYUYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS Ul pelieHusl mpobiieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM e TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O00Pa30BaHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY
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MOJIYYCHHIO HOBBIX 3HAHUHU 10 XUMHUH B COOTBETCTBUHU C ’KU3HCHHBIMU HOTpe6HOCTHMI/I;
HWHTEpeca K 0COOEHHOCTSIM TPyJa B Pa3IudHbIX chepax mpodhecCHOHATBHOU NeITEeTHbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOTO TpeaMera «XUMHsS» Ha YPOBHE CPETHETO
o01mero oOpa3oBaHus BKIFOYAIOT:

3HauUMMBbIe JUII  (OPMUPOBAHUS  MHUPOBO33PCHUS  OOYYAOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIC IMOHATHSA, OTPAKAIOUIUE IEJOCTHOCTh HAyYHOM KapTHHBI MHpa H
cnenuuKy METOI0B MO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUS,
SIBJICHUE, TPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIIMII, TMIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOICHUE, M3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHHBEpCaJIbHbIC yUeOHBbIC ICHCTBHS (ITO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, pPETryJISATHBHBIC),
obecnieunBaromue GopMUpPOBaHHE (YHKIIMOHATBHOW TPAMOTHOCTH W COLUUAIBHOW KOMIICTCHIIUU
00ydJaromuxcs;

CIIOCOOHOCTH oOyJaronmxcs HCIIOJIb30BATh OCBOEHHEIE MEXIUCIUIUTNHAPHEIE,
MHUPOBO33PECHYECCKHE 3HAHUS M YHUBEPCAIbHBIC YUeOHbBIC JICHCTBHS B IO3HABATCILHOW M COLMAIBHOM
MIPAKTHKE.

MertanpeaqMeTHble  pe3yibTaThl ~ OTPAXKAIOT  OBJAJCHUE  YHHBEPCAIBHBIMU  y4COHBIMHU
MO03HABATCIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

Orjaagenue YHuBEpcCajJdbHBIMU y'leﬁHLIM]/I NO03HABATEJIbLHBIMHU AeHCTBUAMM:

1) 0a3oBble JIOrHYECKHE JIeHCTBHS:

CaMOCTOATENILHO (POPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpHBATh;

OTIPENeNATh LENH JeSTeIbHOCTH, 33aJaBasi MapaMeTpbl U KPUTEPUU UX TOCTH)KEHUS, COOTHOCUTh
PE3YJIBTAThI ACATEILHOCTH C ITOCTaBICHHBIMU 1IEJISIMHU;

UCTIOJIB30BATh MPU OCBOCHUHU 3HAHHUH MPUEMBI JJOTHUECKOTO MBIIUICHHUS — BBICISITH XapaKTEepHBIC
NpU3HAKK TIOHSATUH W YCTaHABIMBAaTh MX B3aHMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHS LIS
00BsICHEHUS OTJENbHBIX (PAaKTOB U SIBJICHMUI;

BBIOMpATh OCHOBAHMS ¥ KPUTEPUH LTS KITaCCH(PUKAIIMK BEIIECTB M XMMUYECKUX DPEaKIuii;

yCTaHABJIMBATh TMPUYHHHO-CJICJICTBEHHBIE CBSI3M MEXKIY HW3Y4aeMbIMHU SIBJICHUSMH; CTPOHTH
JIOTUYECKUE PACCYXICHUS (MHIYKTHBHBIC, NEITyKTUBHBIC, TI0 aHAJOTHH),

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B pacCMaTPUBAaEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIBI M 3aKITIOUCHHS;

NPUMEHSTH B MPOIECCe MO3HAHMS, HCIIOB3YeMbIe B XMMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBhIBATE MOJICIBHBIE MPEICTABICHUS — XUMHYECKUH 3HAK (CHMBOJ) JJIEMEHTa, XMMHYECKas
dopmyna, ypaBHEHHE XMMHYECKOW PEAKIHWU — TPU PEHICHUH y4eOHBIX

TIO3HABATENIbHBIX M MPAKTUYECKUX 3a7a4, TPUMEHATh Ha3BaHHBIE MOJICIbHBIC MTPEACTaBICHHS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB HU3Y9aEeMBIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) ©a3oBbIe HCCIIEN0BATENLCKUE AeHCTBHSI:

BJIAJIETh OCHOBAaMH METOJIOB HAyYyHOTO TIO3HAHWS BEIIECTB W XUMHUYECKUX PEaKINi;
(GopMynupoBaTh LENW M 3aJaudl KCCIECIOBAHUS, WCIOJIB30BaTh IOCTABICHHBIE M CaMOCTOSITEIHHO
chOpMyYITHpPOBaHHBIE BOMPOCH B KadecTBE WHCTPYMEHTA MO3HAHWS W OCHOBBI Ui (DOPMHUPOBAHHS
THITOTE3bI IO TIPOBEPKE NPABHILHOCTH BBICKA3bIBAEMBIX CY)KICHUI;

BJIAJICTh HABBIKAMHA  CAMOCTOSITEIFHOTO TUIAHHUPOBAHWS W TPOBEACHUS  YYCHHYECKHX
SKCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HaOJI0JaTh 3a XOJOM IpOLEecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATH €ro pe3ynabTar, (OpMYIHpPOBaTh 000OIIEHNST M BHIBOJIBI OTHOCHTEIHHO TIOCTOBEPHOCTH
pe3yIbTaTOB UCCIIEAOBAHUS, COCTABIATh 000OCHOBAHHBIN OTUET O MPOJEIaHHON paboTe;

nproOpeTaTh OMBIT YYEHUYECKOH HMCCIeNOBATEIBCKOW W MPOEKTHOW AESTEIbHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIIEeHUs] MPAaKTUYEeCKUX 3a7ad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB TIO3HAHWSL.

3) pa6orta c nadopmanmeii:



OpPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHPOpPMALUU (HAYYHO-TIONMYJSIpHAs JHUTEparypa
XMMHUYECKOTO COJEpKAHUA, CIPaBOYHbIE NOCOOUs, pecypehl MHTepHeTa), aHaIu3upoBaTh UH(OPMALIHIO
pa3MyHBIX BUAOB M (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ OCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(dopMyHpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METOBI IIPH TOUCKE U 0TOOpe MH(pOpMaIHH,
HE00XO0MMOM JIs BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT  HCIOJB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX ~TEXHOJIOTUH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAJIbHYIO (hopMy nipeacTaBieHns nHGopMaIiu (CXxembl, rpaduk,
JarpaMMsl, TaOJIULbl, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJACTBA MpPU PabOTe ¢ XUMHUYECKOW MH(pOpManuei:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue U MaTeMaTH4eCKuWe) 3HAKW M CHMBOJIBL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY,

UCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISAHOCTH.

OBiaieHHe YHUBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eliCTBUSIMU:

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TeMBbI B XOJC JHUAJOra W/WIIU JTUCKYCCHH,
BBICKA3bIBaTh UJEH, (GOPMYIUPOBATH CBOU MPEIJIOKEHHS OTHOCUTEIHLHO BBHITOTHEHHS MPENIOoKEHHOU
3a/1a4u;

BBICTYNIAaTh C MPE3CHTAlMEed pe3yJbTaTOB I[103HABATEIbHOM JIESITEILHOCTH, IOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPU BBIIOJIHEHUH XUMHYECKOTO 3KCIIEPHUMEHTA,
MPAKTUYECKON pabOThI 110 UCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIM3allii Y41eOHOTr0 POeKTa U
(dbopMyIIMpOBaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN MyTEM COTJIACOBAHUS MO3UIUN B
X0J1e 00CYKAeHHs] U 0OMEeHa MHEHUSIMHU.

Osgi1aieHHe YHUBEPCAJIbHBIMH PEryJIITUBHBIMH ACHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYHIECTBIIATH CBOIO I03HABATEIbHYIO IEATEIILHOCTD, OIPEACIssl
e€ 11eNU U 3a]1a4i, KOHTPOJIMPOBATh U 10 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH IpeJiaraeMblii alrOpUTM
JEHCTBUI NMpU BBINOJIHEHUH YU4E€OHBIX M MCCIIEI0BAaTENbCKUX 3a/1ad, BbIOMpaTh Haubosee 3(hPeKTUBHBIN
CHoco0 MX pelIeHus ¢ yu€TOM MOITY4YEeHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKIIUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATbBI 11 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Pelienne 3a1ad o XuMUM» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O XMMHYECKOW COCTABISIONIEH €CTECTBEHHO- HAYYHOM
KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUN MPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
TUYHOCTH, €€ (YHKIMOHATBHOM TPaMOTHOCTH, HEOOXOJMMOW [Jisi pEeHIeHUs MPAKTHYECKUX 3aaad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOIM cpejie;

BIIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE TMOHSTHUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JeKTpOHHBIC OPOUTATIH aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BaJIGHTHOCTH, JJEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas CBS3h
(koBaJleHTHAs, MOHHAs, METAJUTMUECKasi, BOJAOPOIHAS), KpUCTAIIMYECKass PEIETKa, THITbl XUMHUYECKUX
peaKkIuii, pacTBOp, JJICKTPOIUTHI, HEIICKTPOIUTHI, JICKTPOIUTHYECCKAST JUCCOLMAIUS, OKHCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOM peaklui, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
ANIEKTPOJIUTUYECKON Jucconnaluu, nepuoanueckuit 3akon . M. MenneneeBa, 3aK0OH COXpaHEHHS] MaCChI
BEIIECTB, 3aKOH COXPAHEHUS W TMPEBPAICHHS SHEPTUU MPU XUMUYECKUX PEAKIIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, MUPOBO33PEHUYECKHE 3HAHNUS, JIKAIME B OCHOBE TOHUMAHU S TPUYNHHOCTH
U CHUCTEMHOCTH XMMHUYECKHX SIBICHUMN, (PAKTOIOTUYECKHE CBEACHHS O CBOMCTBAX, COCTABE, MOTYICHUH U
0e30macHOM HCIOJIb30BAaHUM BAKHEUIUX HEOPTaHWYECKUX BEIIECTB B OBITY W TPAKTUUYECKOU
JIeSITeIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUHN BBISIBJIATh XapaKTepPHBbIC TMPU3HAKK TIOHATHH, yCTaHABJIMBATh HX
B3aUMOCBSI3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATHS MPU ONMUCAHUHM HEOPTaHWYECKUX BELIECTB U UX
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IIPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHHUH HCIIOIH30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (HopMyI
BELIECTB U YPABHEHUN XUMUYECKUX PeaKIuii, cucreMarndeckyto HomeHkinarypy (IUPAC) u tpuBnanbHbie
HA3BaHUS OTAENIbHBIX HEOPTraHMYECKUX BeUIeCTB (YrapHbI ras, YrJeKUCIbId ra3, aMMHUak, raméHas
U3BECTb, HETalIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U JAPYTUE);

c(OpPMHUPOBAHHOCTh YMEHUH OIpeNesTh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XHUMHUYECKHUX
JJIEMEHTOB B COEAMHEHMSX paA3JIM4YHOIO COCTaBa, BHUJ XHMHUYECKOM CBS3M (KOBAJIEHTHas, WOHHAsi,
MeTaJlJIN4ecKasi, BOJOPO/IHAsI) B COCIMHEHUSAX, TUIl KPUCTAITMYECKONW PEIIETKH KOHKPETHOTO BEIIeCTBa
(aTromMHasi, MOJEKyJspHas, WOHHas, METAJUIMYECKas), XapakTep cpeAabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAMHEHUN;

c(OpPMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMUYECKUX BEIIECTB IO HMX
COCTaBY K OINpeAeNEHHOMY KJIAcCy/TpyIle COeAMHEHUN (ITPOCThIE BEIIECTBA — METAJUIbl U HEMETallbl,
OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIE TUPOKCH/IBI, COIIH);

c(OpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMbICH HNepuoauueckoro 3axoHa JI. M. Menpaeneesa
U JIEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (QYHKIINY;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX
anemeHToB 1—4 mepuonoB Ilepmoanueckoit cucrembl xumuueckux sineMmeHtoB J[. M. Menpaeneena,
UCIIONIB3Ysl TOHATHS «S-, P-, O-37€KTpOHHBIE OpPOUTAIIN», «IHEPreTHYECKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XMMHUYECKHX 3JIEMEHTOB M WX COEAUHEHMH 110 MepuojaM Hu
rpynnam [lepuogudeckoii cuctembl xumuueckux snemeHToB J[. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHWMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB Pa3MYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHWE I'€HETUYECKOW CBS3H
MEX/1y HEOPIraHUYECKUMU BELLIECTBAMU C TIOMOULIbIO YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIacCU(DUIIUPOBATh XUMHUUECKHUE PEAKIIUH 10 PA3IMYHBIM IIPHU3HAKAM
(Jucily ¥ COCTaBy pearupyroIlIux BeHIeCTB, TEIUIOBOMY J((EKTy peakiuu, U3MEHEHUIO CTereHei
OKHCJICHHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATH YpPaBHEHHUS PpEaKUUN pa3IM4HbIX THUIOB, IOJHBIE U
COKpAIllEHHbIE YPAaBHEHUSI peaKIMii HOHHOTO OOMEHa, yUUThIBas YCIOBUS, IPH KOTOPBIX 3TH PEaKLIUU UAYT
JI0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOATBEp)KJAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHOB, MPHUCYTCTBYIOIIKE B
BOJIHBIX PacCTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUHN PACKPHIBATh CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUN
HOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITUX peaKIuii;

c(OpMUPOBAHHOCTh YMEHHMM OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW peakluH OT
pa3INYHbIX (PAKTOPOB; XapaKTep CMELICHUS XHMHUYECKOTO PABHOBECHS B 3aBHUCHUMOCTH OT BHEIIHEro
BozaeiicTeus (nmpuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeXKallde B OCHOBE
IPOMBIIIIIEHHOTO MOJIYYEeHUs CEpHON KUCIIOThI, aMMHUaKa, a Takke chopMHpPOBAaHHOCTh MPEACTABIECHUIN 00
OOIIMX HAayYHBIX MPUHLUIAX M SKOJIOTHYECKUX MPodieMax XUMUYECKOTO IPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C HCIOJB30BAaHUEM IOHATHUS «MaccoBas
JI0J1s BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOILIEHHUH ra30B NMPH XMMHUYECKUX PEAKIIMAX, MACChI BEIIECTBA
WM 00bE€Ma ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WIH 00bEMY OJJTHOTO U3 yYaCTBYIOIIUX B
peaKIMK BELIECTB, TEIJIOBOTO 3(deKkTa peakiru Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MpEBpALIeHHs] U COXPAHEHUsI SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COONMIOJAaTh TMpaBHia TOJb30BAHUS XHMHYECKOH MOCyIoH U
1ab0paTOpHBIM 000PY/IOBAaHMEM, a TaKXe IpaBUiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBHHU C
UHCTPYKILHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH MJIAHUPOBATH U BBIMNOJIHATH XUMUUYECKUM SKCIIEPUMEHT (pa3ioKeHHe
NEPOKCH/Ia BOJOPO/Ia B IPUCYTCTBUY KaTallM3aToOpPa, ONPEIEICHUE CPEbl PACTBOPOB BEILIECTB C TOMOLIBIO
YHHUBEPCAIbHOIO WHIUKATOpa, BIMSHHUE pPa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW peakluHu,
peaKkIMy MOHHOTO 0OMEeHa, KaueCTBEHHbIE PEaKLIMHU Ha Cyab(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH
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AMMOHU, PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a1a4 110 TCMaM «MeTaniasl» 1 «HeMeTaHHLI») B COOTBETCTBUU
C MpaBWJIAMHU TEXHUKHU O€30MaCHOCTH MPH OOpaIEHUH ¢ BEIIECTBAMU M JIA0OPaTOPHBIM 000PYIOBAHHUEM,
MNPpEACTaBJIATh PC3YJIbTATbl XUMHUUYCCKOTO SKCIICPUMCHTA B Q)opMe 3aliucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX
peaxuii ¥ GOpMyYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AHAJIM3UPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCOBOI KOMMYHUKalUU, THTepHeT u Apyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOIIOAATH MpaBUIIa YKOJOTHUECKHU 1IeTIECO00Pa3HOTO MOBEACHUS B
OBITY W TPYIOBOM NEATEIHHOCTU B LIEISX COXPAHEHHUS CBOETO 3JJ0POBBbS U OKpPYKAIOIIEH MPUPOIHON
Cpcabl, OCO3HAaBaTh OIIACHOCTb BO3I[CI>’ICTBH$I Ha XUBBIC OPraHU3MbI OHpelle.HéHHBIX BCIICCTB, ITIOHUMAs
cmbich nokasarens [1JIK, nosicHsTh Ha mpuMepax crocoO0bl yMEHbIIEHUS U TPEIOTBPALIICHHS UX BPEIHOTO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUIsE O0y4aIoUINXCs C OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS: YMEHUE MIPUMEHSTH 3HAHUS 00
OCHOBHBIX OOCTYIIHBIX METOJAAX IMO3HAHUS BCIICCTB U XUMHWYCCKUX HBJ’IGHHﬁ;

JUISL CJETbIX W CIA0OBUIALIMX OOYYaIOUIUXCS: YMEHHME HCIOJB30BaTh peabeHO- TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XuMudeckux (GopMyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Her/

HanmenoBanne pasaciioB U TEM IIPOrpaMMBbl

KonmuectBo yacoB

DneKkTpoHHBIC (IUPPOBHIC)

Bcero KonTtponbsHbie [IpakTuueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
Paznen 1. [lepuoguyecknii 3aK0H U CTPOEHHE aTOMA.
1.1 | Crpoenue aromos. Ilepuoanueckuii 3aKoH U 2
[Tepuonnueckas cucrema XuMU4ecKux 3jemeHToB /1. 1.
Meupeneena
1.2 | Ctpoenue BemecTBa. MHOrooOpasue BEIIeCTB.
1.3 | Xumudeckue peakiuu
Hroro mo paznemy 9
Pa3znen 2. Heopranuyeckasi XumMust
2.1 | Meramisl 7
2.2 | HemeTamasl 9
2.3 | CBsI3bp HEOPTAaHUYECKUX U OPTaHMYCCKHUX BEIICCTB 4
Wroro no pazneny 20 1 1
Paznen 3. Xumus u Ku3Hb
3.1 ‘ XUMHSA U )KU3HDb 2
Utoro no pazneny 2 1 2
Pa3znen 4. Utorosasi padora
4.1 O00011eHNEe U CUCTEMATU3UIINAS 3HAHUHA 1
4.2 | Urorosas pabora 1
4.3 | AHanu3 UTOTOBOM pabOTHI 1
Wroro no pazaeny 3 2 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 8




IHOYPOYHOE IIVNTAHUPOBAHHUE

11 KIIACC
Ne Bcero Hara
Tema ypoka IIpumeyanue
/T 4acoB ITnanosast daxTuueckast
1 DNEeKTPOHHBIC KOHPUTYPALIUHA ATOMOB XUMHUECKUX 1
2JIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX
2 | coeMHEHMH 110 TPYIINAM U IEPUOiaM. 3HaYEHHE TIEPUOMIECKOrO 3aKOHA 1
cuctembl XxumMudeckux daeMeHToB JI. M. MeneneeBa B pa3BUTUU HAYKH
3 Banentnocts. DnekrpoorpuniarensHocTh. CTenenb okucienus. Bemecrsa 1
MOJIEKYJIIPHOT'O ¥ HEMOJICKYJISIPHOTO CTPOCHHSI.
4 Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX COeTUHEHUH. 1
['eneTnyeckas CBsI3b HEOPTAHMYECKUX BEHIECTB, PA3JIMYHBIX KJIACCOB
5 3aKOH COXpaHEHMS MacChl BEIIECTB: 3aKOH COXPAHEHUS U MPEBPAILICHUE 1
SHEPTUH MPU XUMUYECKUX PEAKIUIX
6 Pemenue 3amau mo reme «CKOpOCTh XUMUYECKOM peakiuu. OOpaTuMOCTh 1
peakuu XuMHUYECKOE PaBHOBECHUE»
7 Dnektponutnueckas auccounanus. [lonaTue o BOIOpOIHOM MOKa3aTele 1
(pH).Peakiiu noHHOro ooMeHa
8 | Pemenue 3amau mo reme « mapomus» 1
9 Pemenue 3apau no reme «OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
[TonsiTue 006 IEKTPOJIN3E PACIIIIABOB U PACTBOPOBY
Meramnsl, 1 X nonoxenue B [lepuoanueckoil cucreMe XUMHUECKUX
10| snementoB JI. . MenneneeBa u 0coOEHHOCTH uX cTpoeHus. OO1rue 1
(u3nyecKre CBOMCTBa METANIOB
11| OcHoBHBIE CTTOCOOBI TTOTYISHUST METAJIIOB 1
12 Pemenne 3amau mo reMe « XMMHYECKHE CBOMCTBA BAXKHEHUIITHNX METAJIJIOB: 1
HATpUsl, Kalusl, ATFOMAHUAS U MarHUsD)
13 Pemenne 3amau mo reMe « XMMHYECKHE CBOMCTBA BAXKHEHUIITNX METAJIJIOB: 1
XPOM»
14 Pemenue 3a1ad no reme « XMMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJIJIOB: 1
Me€JIb»




15

Pemtenue 3agad mo reMe «XMMHYECKUE CBOMCTBA BAXKHEUIITNX METAJIOB: [IUHK
U KEJIe30»

16

KonTponbnas padota Ne 2 o teme: «MeTauib»

17

dusnyeckue CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAJUIOB Ha IPUMEpe:
KHCIIOpoJ1a, cephl, hocdopa u yriepoaa

18

Pemenne 3aaa4 110 TEMC «XUMHYECKHE CBOMCTBA: TaJIOTCHOB)

19

Pemenue 3agad no reme «XMMHUUYECKHE CBOMCTBA: KUCIOPOAA

20

Pemenue 3amau mo reMe « XMMUYECKHUE CBOJCTBA: CEpbID»

21

Pemenue 3amau mo reMe « XMMHUYECKHUE CBOMCTBA: a30Tay

22

Pemenwue 3amaq mo Teme « XuMu4eckue cBorcTna: hocdopar

23

Pemenue 3amau mo reMe « XMMHUYECKHUE CBOICTBA: yriiepoa 1 KpEMHUA»

24

Pemenue 3amau mo teme «Hemeramnbi»

25

KonTponbnas padota Ne3 mo teme: «Hemetanib

26

Pemenue 3amgau no reme «Heopranndeckrne U OpraHuYeCKUe KUCIOThD)

27

Pemenue 3agau no reme «Heopranndeckre U OpraHuyeCKUEe OCHOBAHMS»

28

Pemienue 3agad mo teme ((AM(I)OTepHLIC HCOPTaHNYCCKUC U OPTaHNUYCCKUC
BCIICCTBA»

29

Pemenue 3ana4 no teme «l'eHeTHUecKast CBSI3b MEXK/1y HEOPraHUYECKUMHU U
OpPraHMYECKHMU BEIIECTBA»

30

Hpe,Z[CTaBJICHI/Iﬂ 00 O6IJ_II/IX HAaYYHBIX IPpUHOUIIAX MTPOMBIIIJIICHHOT'O ITOJYUCHUA
Ba)KHEUIIIHX BEIIECTB

31

XUMHUA U 3J0pPOBLEC YCIIOBCKA

32

O6o0uieHne 1 cucTeMaTu3ays 3HaHu# 3a kype 11 kiacca




33| Urorosas KOHTpoJjbHas padora 3a Kype 11 xmacca 1
34| Ananu3s UTOrOBOM KOHTPOJILHOM paboThl 3a Kype 11 kmacca 1
OO111ee KOJIMYECTBO 9acOB T10 POrpaMme 34







YYEBHO-METOJIUYECKOE OBECNEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
METOJNYECKHUE MATEPHUAJIBI VIS VUUTEJS

1. O.C. I'abpuensn, I'.I". JIpicoBa «Xumus» 11 knacc; npodribHbiii ypoBeHb. M. IIpoda 2013 rog.

2. O.C. I'abpuensn, I1.B. Pemeros, U.I'. Octpoymos «I'otoBumcst k EI'D» M. IIpoda 2022 rog.

3. A.C. EropoB «Xumus»; HoBoe yuebHOe mocobue i MocTynaumx B By3bl PocToB - Ha - Jlony @eHukc
2012 rop.

4.B.H.loponbkun «Xumud. Temarudeckue TecThl 11l noarotoBku k EI'Dy». Jlernon PoctoB-nHa-/lony 2022
roJI.

5. B.H. Hopoubkun «XumuslO-11 kmacc. IloaroroBka k EI'D. Temaruueckue tecThl». ba3zoBbiit u
NOBBIIEHHBIN ypoBHHU. Jlernon. Pocros-na-Jlony 2021r.

6. B.H. lopoubkun «Heoprannueckas xumus. [lonroroeka k EI'D 10—-11 knacc» TpenupoBouHas TeTpaib.
Jlernon PocroB-Ha-Jlony 2021 ron.

7. B.H. Joponbkun «O6mas xumus. [lonroroka k EI'D 10—11 knacce». TpenupoBounas tetpaab. Jlernon
PocroB-na-Jlony 2021 ron.

8. I0.H. Measenes P.A. JIugun «Xumus. [lonroroska k EI'O» Ox3amen M. 2019r.

9. B. H. loponbkun «Xumus. Coopauk onumnuannbix 3aaad 10—11 kmace» Jlernon Pocros-Ha-Jony 2013
roJ.

10. KUM no xumuu 2023-2024 r. (aBTOpBI pa3inyuHBbIE).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Poccuiickast anekTponHas mkodia. - https://resh.edu.ru/
Mamxumuk" - http:/alhimik.ru

. Kypnan «xumus u xxusab»io - https://hij.ru/

. IlTonGopHa mutepatypsl o xumunio - http://c-books.narod.ru/
. Kypuan " 1 cenrsops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

IS NV O N VO I

C60pHI/IK cTaTel 0 XHMHYECKHX QJICMCHTAX, I/IJ'IJ'II-OCTpI/IpOBaHHLII\/’I OIMMMCAHUCM JKCIICPUMCHTOB. -

http://www.periodictable.ru
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