MyHununaabHOe aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEXKICHUE
Crapckas cpeassist o0uieoopazoBarebHas HIKOJIa
JsTeKoBCKOTO paiiona bpsHckoit obnactu

AnHomayus K paboueit npozpamme
y4eOHOTO TIpeaAMETa « XUMUSD)

Pabouas mporpamMmma yueOHOTO Kypca XUMHUHM COCTaBjeHa Ha ocHOBe I[lpumepHoi
IpOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus 1o XuMmuu, [Iporpammel Kypca XUMUU AJis
yuamuxcs 8-11 kimaccoB o61eoopazoBaTenbHbix yupexkaenuit O.C.I"abpuensina,
['ocynapcTBeHHOTO 00111€00pa30BaTENBHOIO CTaHAApTa U paccuuTana Ha: 34 vaca — 11
KJIacc.

TeopeTndeckyro OCHOBY Kypca obmielt xumuu 11 Kjacca cOCTaBIISIOT: COBPEMEHHBIC
MPEJCTABICHHUS] O CTPOCHUU BEIIECTB (IEPUOAMUYECKOM 3aKOHE U CTPOCHUHU aTOMa, TUIIax
XUMUYECKHUX CBS3EH, arperaTHOM COCTOSIHUM BEIIECTBA, MOJUMEpPax U JUCIEPCHBIX
CHUCTEeMaX, KAYECTBEHHOM M KOJIMYECTBEHHOM COCTaBE BEIECTBA) U XUMHUYECKOM IPOIIECCce
(xkaccuuKay XUMUYECKUX PEaKuid, XUMUYECKON KHHETUKE U XUMUYECKOM
PaBHOBECUHU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MIPOLIECCAX. ).

Pabouas nporpamma pazpabotaHa METOAMYECKUM OOBETUHEHUEM yUUTENIeH B
COOTBETCTBHUH C MOJIOKEHUEM O pabOUYuX MPOTrpaMMax M OMpeessieT OpraHu3aluio
00pa3oBaTeNbHOM AEITSIHHOCTH YUUTENS B IIKOJIC TT0 YICOHOMY TIPEAMETY « XHMHUSD.

Pabouas nporpamma yue6HOT0 npenmMera « XuMus» spisercd yacteio OOIT COO
OIPENECIAIOIICH:

- COZIEPKaHUE;

- IUIAaHUPYEMbIE pe3yibTaThl (JIMUHOCTHBIE, METANIPEAMETHBIE U MPEAMETHBIE);

- TEMAaTUYECKOE IUJIAHUPOBAHHME C YYETOM paboyed NporpamMmbl BOCIHUTAHUS U
BO3MOKHOCTEIO ucnonb3oBanus DOP/LIOP.

Pabouast mporpamMmma o0CyxeHa U NPUHSTA PEHIECHUEM METOIUYECKOrO
00bEIMHEHNS U COTJIACOBAHA 3AMECTUTENIEM JUPEKTOPA MO y4eOHO- BOCIIUTATEIbHON
pa6ore MAQOY Crapckoit COII
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Ilnanupyembie pe3yJabTaThl 0CBOCHHA YU4eOHOI0 peaAMeTa B cpeaHei mkoJje (0a3o-
BbIil YPOBEHb)

OO0yueHne XUMHUH B CpeHEH 1IKOJIe Ha 0a30BOM YPOBHE IO JAaHHOMY KYpCY CIIOCOO-CTBYET

JOCTHXKCHUIO O6y‘IaIOHII/IMI/IC${ CICAYIOIIUX
JAUUYHOCHIHbBIX DE3VIbHAN08.

- YyBCTBO T'OPJIOCTH 32 POCCHHCKYIO XUMHUYECKYIO HAYKy U OCO3HAHNE POCCUHCKOUTPasKIaHCKON
UACHTUYHOCTHU — 68 YeHHOCMHO-0PUEHMAYUOHHOU cepe;

- 0CO3HAaHME HEOOXOJMMOCTH CBOEH ITO3HABATEILHOM JICSTEIBHOCTH U YMEHHE YIIPaB- JIATh €10,
TOTOBHOCTb U CITIOCOOHOCTH K CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH KU3HU;TIOHUMAaHUE BKHOCTH
HEMPEPbIBHOTO 00pa3oBaHMs Kak (pakTopa yCHemHou mpogec- CHOHANBHON U 00IIeCTBEHHON
AEATEILHOCTH — 8 NO3HA8amenbHol (KOTHUTUBHOM, H- TEIUICKTYAJILHOM) cepe;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOODY JalibHENIIeH 00pa3oBaTeIbHON TPACKTOPHH HITUCHEpHI
podecCHOHATTLHOM JIEATEIILHOCTH — 8 mpy008oll chepe;

- HENpUsATHE BPEIHBIX MPUBBIUEK HA OCHOBE 3HAHUI O TAKCHYECKOM M HAPKOTHYECKOMICHCTBUH

BEILIECTB — 8 chepe 300posbe chepedcenus u 6e30nacH020 00pa3a HCU3HU.

Memangzedmemnbmu pe3vivmamamiu OCBOCHUSA BbIITYCKHUKaAMHA CpCI[HCﬁ IIKOJIBIKYpCa XUMHUH

ABJIAKOTCA:

Perynartusabie YVYJI:

*  CaMOCTOSITEJIBLHO ONPENENATh €U, 3a/1aBaTh apAMETPbI U KPUTEPHH, I10 KOTO-PBIM MOKHO
OTIPENICTUTh, YTO 1EJb TOCTUTHYTA;

* OILICHMBATh BO3MOXHBIE MOCIIEACTBUS JOCTHKEHUSI ITOCTABJIEHHOM TIEJTH B JIesi- TETbHOCTH,
COOCTBEHHOM KHU3HU U KU3HU OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICH HACOOOPAKEHUSAX STUKU U
MOpaly;

* CTaBUTH U (OPMYIMPOBATH COOCTBEHHBIE 3314l B 00pa30BaTeIbHON JEATEIHHO-CTU U
KU3HEHHBIX CUTYalUsIX;

*  OIICHUBATh PECYPCHI, B TOM UUCIIE BpEMs U APYTrHe HEMaTepUaIbHbIE PECypChl,HEOOXOUMBIE TS
JOCTHOKCHHS TIOCTABJICHHOW 1IETIH;

*  BBIOMpATH MyTh JOCTHKEHUS 1I€TTH, JIAHUPOBATH PEIICHUE MTOCTABICHHBIX 33124, 0lITUMU3UPYSI

MaTCpHaJIbHbIC U HEMATCPHUAJIbHBIC 3aTPAThI;



* OpraHu3oBbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX IS JOCTHXKE-HUS
MOCTaBJICHHON I1EJIH;

& COINOCTaBJIATH HOJIY‘-IGHHI:Iﬁ pe3yiabTaT ACATCIBHOCTU C MOCTaBJIEHHOMI 3apaHCCICIIbIO.

Ilo3uaBsarenpunie YV :

* JCKaTh U HAXOJIUTbh 0000LIEHHbIE CLIOCOOBI PELICHHs 3a/1a4, B TOM YHCJIE, OCY- LECTBIATh
pa3BepHYTHIN HHPOPMAIIMOHHBIN MTOUCK M CTABUTH HA €T0 OCHOBE HO-BBIC (YUCOHBIE U
I103HABaTENbHbIE) 3a/1a4H;

* KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO C pa3HBIX MO3ULMHA,PACIIO3HABATD U
(bukcupoBaTh NPOTUBOPEUHS B UH()POPMAILIMOHHBIX UCTOUHUKAX;

- HCIIOJIb30BATh PA3JIMYHBIC MOJCIBHO-CXCMATHYCCKUC CPCACTBA IJId MNPCACTABIIC- HUSA
CYIIECTBEHHBIX CBA3€M U OTHOLIEHWH, a TakKe MPOTUBOPEUMH, BBIABICHHBIX B
MH(POPMALMOHHBIX HCTOUYHUKAX;

* HaxXOoAWTb U NPUBOAUTH KPUTHYCCKHUEC APpTYMCHTBI B OTHOIICHHUU I[CflCTBI/IfI n CY)KIICHI/Iﬁ
JIPYroro; CHOKOMHO U pa3yMHO OTHOCUTBHCA K KPUTUYECKUM 3aMeda-HUSIM B OTHOLIEHUU
COOCTBEHHOTO CYX/ICHUS, PACCMAaTPUBATh MX KaK PECypC COOCTBEHHOTO PAa3BUTHS;

*  BBIXOJUTbH 32 PAMKH Y4€OHOTI0 MpeMeTa U OCYLIECTBIATh LI€JCHAIIPABICHHbIH MOUCK
BO3MOKHOCTEH IS IIUPOKOr0 NEPEHOCA CPENICTB U CIIOCOOOB ACHCTBUS;

* BBICTPAaMBaTh MHIUBUAYAIbHYIO 00Pa30BaTENIbHYIO TPAEKTOPHUIO, YUUTHIBAS

OrpaHHU4CHUs CO CTOPOHLI APYTHUX YUACTHHUKOB U PECYPCHBIC OTPAHUYCHU,

& MCHATH U YACPIKUBATH PA3HBIC ITIO3UITUU B MMO3HaBaTeNIbHOM AEATEIbHOCTH.

Kommynukarusasle YV I

*  OCYIICCTBJIATH ACJTOBYIO KOMMYHUKAIWIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POC-JILIMU (KaK
BHYTpU O6p330BaTeJ'ILHOI71 OopraHu3anuy, TakK U 3a €€ npe,uenaMI/I), l'IOI[6I/IpaTB MapTHECPOB IJIA
JIEII0BOM KOMMYHUKAIIUU UCXOO U3 coo6pa>1<eHH171 PE3YIbTATUBHOCTU B3aHMOHeﬁCTBHH, a HC

JIMYHBIX CUMIIATH;
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* TIPU OCYILIECTBICHUH I'PYIIIOBOM pabOTHI OBITH KaK PYKOBOJIUTENIEM, TaK U Uie- HOM KOMaHIbI
B Pa3HBIX POJISIX (TeHepaTop UAeH, KPUTUK, UCTIOTHUTENb, BBICTY-TAIOLIUH, SKCIEPT U T.11.);

*+ KOOPJIMHUPOBATH U BHIOIHATH pabOTy B YCIOBUSIX peaIbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

* pa3BEpPHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUs C UCIOIb30BaHUEMAIEKBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

* DpAacro3HaBaTh CUTYallUU U MPEIOTBPAINATh KOH(MIMKTHI 10 UX aKTUBHOM (ha3bl, BEICTPAUBAThH
JIEJIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHKAIUIO, N30erast TMYHOCT-HbIX OLIEHOYHBIX

CYXKJICHUU.

IIpeaMeTHbIe pe3yJibTaThl 0CBOCHHS Kypca «O01as 1 HeOpraHm4eckass XUMHUs» 0TPAXKAIOT:
copmuposannocme npedcmasienuii: 0 XAMAYECKOH COCTaBIISIOIIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPa, POIU XHMUHU
B TI03HAHUM SIBJICHUH NPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS! U KyJIbTYpBI JINYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOANMMOM [UIsl pellleHHs] NPaKTHYeCKUX 3aa4 U JKOJIOTHYECKH O0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JIOPOBBIO H
MIPUPOJHOH cpene;
é1adenue CUCTEMOM XMMHUYECKUX 3HAHMH, KOTOpasi BKIIOYAET: OCHOBOIOJIAraroIye MOHIATUS (XUMHUYIECKUI 3JIEMEHT, aToM,
U30TOM, S-, P-, O-3JIEKTPOHHBIE OpOWTATM AaTrOMOB, HOH, MOJICKYJd, MOJb, MOJSPHBIH 00BEM, BaJICHTHOCTS,
3JEeKTPOOTPUIATEIbHOCTh, CTETICHh OKHCICHUS, XMMUYECKasi CBs3b (KOBAJCHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAs),
KpHCTaITIMYeCKass PeIETKa, THIbl XUMHYECKHX PpEaKIMH, pacTBOp, DJIEKTPOIUTHI, HEAIEKTPOIMTHI, AJIEKTPOIUTHYECKAsS
JUCCOLMAINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOH PEAKIINU, XMMUYECKOE PABHOBECHE; TEOPHUH U 3aKOHBI
(Teopus MEKTPOIUTHIECKON NUCCOIMAIN, eproamdeckuii 3akoH [I. . MenneneeBa, 3aKOH COXPaHEHUSI MacChl BEIIECTB,
3aKOH COXpPaHECHHUS u IpeBpale-
HUS SHEPTUH IPH XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUI SA3bIK XUMUH, MHPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHMMAHUS NPHYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (DaKTOJIOTHYECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, IOJYYCHHH MU OE30MaCHOM WCIOJIb30BAHMK BA)XKHEWIIMX HEOPraHWYECKHX BELIECTB B OBITY U
MPaKTUYECKON AeATETFHOCTH YEJIOBEKa;
chopmuposanHocme ymeHull 6bla615Mb XapaKTepHbIE TPU3HAKY MTOHATHH, YCMAaHa8au6ams NX B3aUMOCBS3b, UCHOIb306ANb
COOTBETCTBYIOIIHE NOHATHUS NIPH ONMMCAHUM HEOPTaHUMYECKUX BEIECTB U UX MPEeBpalleHull;
chopmuposannocms yMeHuil UCNOIb306ambs XUMHUYECKYI0 CHMBOJIMKY JUIsi COCTaBieHHs (OPMYJ BELIECTB M YpaBHEHHI
XUMHUYECKHUX peaknuii; cuctemaruueckyto HoMeHKnIatypy (IUPAC) u TpuBuanbHbIEe Ha3BaHUS OTJICJIBHBIX HEOPTaHHMYECKUX
BeIlecTB (YrapHbIi ra3, yIiIeKnuCIbli ra3, aMMHaK, rali€Has M3BeCTb, HeralmeéHas H3BeCTh, INThEBAs COJa, MUPUT U JP.);
cpopmuposannocmes ymeHuil onpeoeiiams BAICHTHOCTh W CTENEHb OKHCICHHS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHMAX
Pa3IMYHOTO COCTaBa; BHUJ XUMHUYECKOW CBS3HM (KOBAJCHTHAs, MOHHAs, METAJUIMUYECKas, BOJAOPOIHAs) B COCIUHEHHAX; TUI
KPHUCTAJUTMYECKOI penIéTK KOHKPETHOTO BellecTBa (aATOMHAs!, MOJICKYJIsIpHAsl, HOHHAs, METAJUTMYECKas); XapaKTep CPe/Ibl B
BOJIHBIX PACTBOPaX HEOPTaHUUYECKUX COEAHHEHHH;
chopmuposanHocmes  yMeHull  yCmanagiuéams TPHHAIUICKHOCTh HEOPraHMYECKHX BEIIECTB 10 HMX COCTaBy K
OIpe/IeIEHHOMY KJIacCy/TpyIe CoequHeHHH (IPOCThIe BElIeCTBA — METaNIbl M HEMETAJUIbl, OKCHIbI, OCHOBaHWS,
KHCJIOTBI, aM(OTEpHbIE THPOKCHIBI, COJIH);
cpopmuposannocms yMeHull packpuléams CMBICT TepHoandeckoro 3akoHa J[. M. MeHneneeBa U A€MOHCTPHUPOBATH €ro
CHCTEMaTH3HUPYIOIIYI0, O0BICHUTEIBHYIO M TPOTHOCTUYECKYIO (DYHKIINY;
cpopmupogannocms yMeHull Xapakmepu3o6ams 3IEKTPOHHOE CTPOCHHE aTOMOB XMMMYECKHX 3JIEMEHTOB |—4 mepuoaoB
[epuoaudeckoii cucteMsl Xxumuueckux snementoB JI. M. MewpeneeBa, WUCMONB3ys MOHATHS «S-, P-, d-3JEKTpOHHBIC
opOuTanmy», «IHEPreTHIECKUEe ypOBHMY»; 00BACHAMb 3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XMMHYECKHX 3JIEMEHTOB M HX
coelMHeHUH no nepuoaam u rpynnam [lepuoauueckoit cucteMbl XuMudeckux siaemenToB . Y. Menneneesa;
cpopmuposanHocmv ymenutl xapakmepuzosams (onuceiéams) o0IIME XUMHUYSCKHE CBOWCTBA HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; HOOMEepcOamsy CYIIECTBOBAHUE T'CHETHYECKOW CBSI3M MEX/Iy HEOPraHHYECKHMMH BEUIECTBAMHU C
MOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIIU;
chopmuposanHocmes ymeHnus Kiaccuuyupoeams XUMUYECKHE PEaKIMU MO pa3sIMuHbBIM MpU3HaKaM (YHCIy M COCTaBy
pearupyronmx BEIECTB, TEIUIOBOMY A(QEKTy peakIiy, M3MEHEHHIO CTETEeHEH OKHCICHHS 3JEMEHTOB, OOpPaTUMOCTH
peaKmuy, y9acTHIO KaTaan3aTopa);
cpopmuposannocmsb yMeHull cocmasiims YpaBHEHHSI PEaKIHN pPa3IMYHBIX THIIOB; MOJHBIE W COKPAUIEHHBIE ypaBHEHHUS
peaxuii HOHHOTO 0OMEHa, YUUTHIBAs YCIIOBUS, TP KOTOPBIX 3TH PEaKINH UAYT IO KOHIIA;
cpopmuposannocms ymeHul nposooums Peakiiiuy, TOATBEP)KIAIONINEe KaYeCTBEHHBIH COCTAaB Pa3IMYHBIX HEOPTaHMIECKUX
BEIIIECTB; PACNO3HABAMb OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOININE B BOJHBIX PACTBOPAaX HEOPTaHNUECKUX BEIIECTB,;
chopmuposanHocmes  yMeHUll  packpuléams — CYIIHOCTH OKHCIIHMTEILHO-BOCCTAHOBHTENBHBIX PEAKLIUH IOCPEICTBOM
COCTAaBJICHUsI DJICKTPOHHOTO OajlaHca 3THX peaKIHi;
chopmuposanrHocme ymeHuil 00bACHAMb 3aBUCUMOCTh CKOPOCTH XMMUYECKON Peaknny OT pa3InuHbIX (PaKTOPOB; XapakTep
CMELIEeHHs XUMHYECKOT0 PAaBHOBECHS B 3aBUCHMOCTH OT BHELIHEero Bo3aeicTBus (npunnun Jle latense);
chopmuposanHocmes yMeHUll Xapakxmepu3o6ams XUMHYECKHE MIPOLIECCHI, JISKale B OCHOBE ITPOMBIIUICHHOTO ITOTYYCHUS
CEpHOI KHCIIOTBI, aMMHaKa, a TaKkXke C(GOPMUPOBAHHOCTb MPEACTABICHUH 00 OOIMMX HAYYHBIX NPUHLIUIAX U
9KOJIOTMYECKUX MPOOIEMax XUMHIECKOTO IIPOU3BOJICTBA;
copmuposannocms ymeHuti npo6oOUms BBIYUCICHUS C UCIIOIb30BAHUEM MOHSITHS «MaccoBasi 10JIsI BEIIECTBA B PACTBOPE»,
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00BEMHBIX OTHOIICHHH T'a30B MIPH XMMHYESCKUX PEAKIUIX, MACCHI BEIIECTBA MM 00bEMA Ta30B MO H3BECTHOMY KOJIHYECTBY
BEIIIECTBa, Macce WM 00BEMY OJHOTO M3 yYAaCTBYIOIIMX B PEAaKIUU BEUIECTB, TEIIOBOTO 3((ekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHS MAcCHI BEIIECTB, IIPEBPAIICHUS H COXPAHEHHS YHEPTHH;

cghopmuposannocmsb ymenuil cooarodams npasuia oJIb30BaHUs XUMHUYECKOH MOCYI0N 1 1ab0paTOpHEIM 000pYIOBaHUEM, &
TaKKe MpaBmiIa OOPAIIeHUs ¢ BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSMH IO BBITIOJIHEHUIO JTA00OPATOPHBIX XUMHUECKUX
OTIBITOB,

chopmuposanHocme yMeHull NIGHUPOBAMb U GbINOIHAMb XUMHYECKUN SKCIIEPUMEHT (pa3jioKeHHe MePOKCHIa BOJIOPOAA B
NPUCYTCTBHH KaTallU3aTopa, OIpeIelICHHE CPe/ibl pACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIFHOIO HHIUKATOPA, BIUSHHIE
pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh XMMUUECKOH peaKlny, peakliui HOHHOTO OOMEeHa, KaueCTBEHHBIE PEaKIUy Ha Cylb(ar-,
KapOOHAT- ¥ XJIOPHI-aHHOHBI, Ha KaTHOH aMMOHHS; PELICHHE SKCIEePHMMEHTAJbHBIX 3a1ad Mo temaMm «MeTauiby U
«Hemeraiuiel») B COOTBETCTBHHU C NPaBUWJIAMH TEXHUKH O€30MaCHOCTH IPH OOpAIleHWH C BEIIECTBAMH M JIaOOpPaTOPHBIM
000pyIOBaHUEM, HpedCcmaesisimy Pe3yNbTaThl XUMUUECKOTO AKCIIEPUMEHTa B (JOpMe 3arncH ypaBHEHUH COOTBETCTBYIOLINX
peaxkuuii u popmyauposams BHIBOIBI HA OCHOBE STUX PE3YJIETATOB;

cpopmupogaHHoCmb  YMeHUll Kpumuyecku aHAIu3uposams XUMHUYECKYI0 WH(POPMANHUIO, MOIyYaeMyl0 H3 pPasHBIX
ncrounukos (CMU, UnTepHeT u np.);

cpopmuposarnnocms  ymeHuill coO00amy Npasuia SKOIOTUIECKH IEJIecO00pa3HOro MOBEIACHUS B OBITY M TPYHOBOU
JIESATETPHOCTH B IIENIAX COXPAHEHHUS CBOETO 3/I0POBBS M OKPYXKAIOIIEH NPHUPOIHON Cpeapl; OCO3HABaTh OMACHOCTH
BO3ACUCTBHS HA JKUBBIC OPTaHM3MBI ONpPEeNEHHBIX BEIIECTB, MOHNMas cMbIch mokaszarens [11K, noscuams Ha mpumepax
CIOCOOBI yMEHBLICHUSI U MPEJOTBPAILEHUS UX BPEJHOTO BO3/ICHCTBISI HA OPraHU3M YEJIOBEKa;

JUIst 00YYarOIINXCsl C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE IPUMEHSTH 3HAHHUS 00 OCHOBHBIX JJOCTYITHBIX
METOoJIaX MO3HAaHUs BEIECTB M XUMHYECKUX SIBIICHHI;

JUISL CIIETIBIX M CNA0OBH/AIIMX OOyYaroUIMXCs: YMEHHE HCIIONIb30BaTh peibe(HO TOueuHylo cucrtemy obOo3naueHuid JI.
Bpaiins [ist 3anucu XUMHYSCKUX (POPMYIL.



Conep:kanue kypca xumuu B 1l kiacce (o0miasi Xumus)

Ne TemblI Ha3Banue pa3gesna, TeMbl Kos-Bo | Kourp. | IlpakTnu.
4acoB padora padora
I'maBal | TeopeTnueckue OCHOBBI XUMUHU 124.
I'maBa 2 | Heopranmdeckas XuMus 16u. 1 1
I'maBa 3 | Xumus 1 :KU3Hb 4y, 1 1
Pe3epB BpemeHuU 24,
Hroro 34 2 2

TeopeTnueckre OCHOBBI XUMUH

Xumudgeckuit ameMeHT. ATtoMm. fapo aroma, M30TOmBI. DIEKTPOHHAS 000J0YKa. DHEPreTHYeCKHe YPOBHHU, MOAYPOBHHU.
ATtomHuble opOuTany, S-, p-, d-anemeHTsl. OCOOCHHOCTH pPaCHpeIeNiCHUs SICKTPOHOB 10 OPOUTAIISIM B aTOMAaX AJIEMEHTOB MEPBIX
Y4eTHIPEX EPUOJIOB. DIEKTPOHHASI KOH(PUTYpAIHs aTOMOB.

[lepnoguueckuii 3akoH u Ilepuoanyeckas cuctema xumudeckux siaemeHToB 1. M. MengeneeBa. CBsi3b NEpHOIUYECKOIO
3akoHa U [lepuoauueckoi cucrembl XxumMuueckux snemMeHToB JI. M. MeHzaeneeBa ¢ COBpEMEHHON TEOpUENH CTPOEHMSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXHBIX BEIIECTB MO TPYIIaM U
nepuojaM. 3HaueHre TIePUONYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenne BemiecTBa. XHMHUYECKas CBSI3b. BUABl XUMHUYECKOW CBS3U (KOBaJleHTHAsl HEMOJSpHAS W TOJIApHAsi, WOHHAS,
MeTaJuin4yeckas). MexaHu3Mbl OOpa30BaHUS KOBAJICHTHOW XHMHYECKONH CBS3M (OOMEHHBIH UM JTOHOPHO-AKIICTITOPHBIH).
Bonopoanas cBs3b. BaneHTHOCT. DekTpooTpuliatenbHOCTh. CTeneHb OKUcIeHus. VIOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAIITMUECKHUX
peméToK. 3aBUCHMOCTD CBOMCTBA BEIIECTB OT THUITA KPHCTALIMYECKON PEIIETKH.

[NonsATHE 0 MUCTIEPCHBIX crcTeMax. VICTHHHBIC U KOJUTOMIHBIC pacTBOpEL. MaccoBast oIl BEIIecTBa B pacTBOpE.

Knaccupukamus Heopranmdeckux coeanHeHWA. HoMeHKiaTypa HEOpraHMYeCKMX BEIISCTB. [ eHeTHdeckas CBS3b
HEOPTaHMYECKUX BEIIECTB, MIPUHAIICKAIINX K PA3IMIHBIM KIIaCCaM.

Xumudeckass peaknus. Kiaccmduranus XUMHUYECKHX pEakIuid B HEOPTaHMYSCKOW W OPraHWYECKOW XWMHHU. 3aKOH
COXpaHCHHS MacChl BENIECTB; 3aKOH COXPAaHEH U TIPEBPANICHHUS YHEPTUH MPH XUMHICCKUX PEAKIIHSX.

CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT pa3indyHbiX (hakTopoB. OOpaTuMbIe peakiini. XUMHUECKoe paBHOBecue. DaKkToOphI,
BIUSIIONIUE HA COCTOSIHUE XUMudeckoro paBHoBecus. [Ipuniumn Jle [llarense.

DnekTponuTtnueckas aucconuanus. CunpHble W cialdble 3JeKT-posuThl. Cpefa BOAHBIX PAacTBOPOB BEIECTB: Kucias,
HeWTpanbHast, wwenouHas. [lowamue o 6o0opoonom nokazamene (PH) pacmeopa. Peaxium woHHOTO 0OMEHA. [ UOpOAU3
Heop2aHu4ecKUx u OpeaHuieckKux 6eujecms.

OKHCITUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [lonsamue 00 21ekmponuze pacniago8 u pacmeopos coieil. llpumenenue
2NEeKMPONU3A.

DKCIIepHMEHTAIBHEIC METO/IBI M3YVUCHHS BEIISCTB W WX MpPeBpamIeHHd: neMoHcTpanus Tabmun «[lepnommdeckas cucrema
xuMudeckux sieMeHToB JI.M. MeHzaeneeBa»; m3y4eHHE MOJENEH KPUCTAJUIMYECKAX PEIIETOK; HAOMIOJACHHE W OIUCAHUE
JIEMOHCTPAIIMOHHBIX W TA0OPATOPHBIX OIBITOB (Pa3lIOKEHHE IMEPOKCUIA BOAOPOIa B MPUCYTCTBUU KAaTAIN3aTOPa, OIpEIcIICHIEe
CpeIBl pacTBOPOB BEIECTB € IMOMOIIBI0 YHUBEPCATHHOTO WHAMKATOPA, PEAKIIMH HOHHOTO 0OMEHA); IPOBECHHE MPAKTHIECKOM
paboThl «BiusHUE pa3THIHBIX (AKTOPOB HA CKOPOCTH XUMUYECKOH PEaKIIAN.

Pacuémnoie 3a0auu

Pacuérpl mo ypaBHEHHUAM XHUMHUYECKHUX PEAKIM, B TOM YUCIE TEPMOXMMHYECKHE PaCU€Thl, Pacu€Thl C HCIOJIb30BaHUEM
MOHSITHUS «MacCOBast T0JIs BEIECTBAY.

Paznen 2. Heoprannueckass Xumus

Hewmerams. [Tonoxxenue Hemeramios B [lepronndeckoi cucreme xummaeckux >ementoB [|.M1. MenzaeneeBa n ocoOeHHOCTH
cTpoeHust aroMoB. DU3MUECKHe CBOWCTBA HEMETAIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpPE KUCIOpoia, cephl, dpochopa u
yrieposa).

XuMudeckue cBONCTBA BAXKHEHIIIMX HEMETAJUIOB (TaJIOTCHOB, CEPHI, a30Ta, pocdopa, yriaepoaa U KPeMHHUS) U UX COSIHMHCHUMA
(OKCHIOB, KHCIOPOACOACPIKAIINX KHUCIOT, BOJOPOTHBIX COCTMHCHUI).

[IpumeHeHre BaKHEHIINX HEMETAJUIOB U UX COETMHEHUH.

Mertamner. [Tonoxxenne merainioB B Ilepuoamueckoil cucteme xummdeckux 3ieMeHToB JI. Y. MenneneeBa. OcoOeHHOCTH
CTPOCHHUS DJCKTPOHHBIX O0O0JOYEeK aroMoB MeTaiwioB. OOmme ¢usnveckne CBOWCTBa MeTauioB. CIUIaBBI METAJUIOB.
ONEeKTPOXUMHUUYECKHUH Psil HATIPSDKEHUM METAILIOB.

XVAMUYECKUE CBOMCTBA BAXKHEHUIITUX METAJUIOB (HATPUM, KaJTWH, KaJbIMii, MAaTHUH, aTIOMUHUHI, IIMHK, XPOM, JKEJIe30, MEb) U
HUX COEIMHEHUI.

O6mme crmocoObI MONyIeHUS MEeTauIoB. Memannypeus. Kopposus memannos. Cnocobwl 3auumst om koppo3uu. [IpuMeHeHnne
METaJIOB B OBITY U TEXHUKE.



OKCIIEPUMEHTATRHEIC METOJBI W3VUCHHS BEIIECTB W WX TPEBPAIICHHUH: H3yYeHHE KOJUIEKIMH «MeEeTalisl M CIUIaBBI»,
00pa3IoB HEMETAIIOB; PEUICHUE HKCIIEPHIMEHTAIBHBIX 3a/1a4; HAOMIOACHNE M OMICAaHUE JIEMOHCTPAIIMOHHBIX U JIAOOPAaTOPHBIX

OMBITOB (B3aMMOJICHCTBIE THIPOKCHAA ATIOMUHHS C PACTBOPAMH KHCIIOT W ILEJOYeH, Ka4eCTBEHHbIC PEaKLUUH HAa KaTHOHBI
METaJlJIOB).

Pacuémnoie 3a0auu

Pacuétel Macchl BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wid O0BEMY OJHOTO U3
YYacTBYIOIINX B PEaKIHWU BEIIECTB; PacueThl Macchl (00BEMa, KOJMMYECTBAa BEIIECTBA) MPOTYKTOB PEAKIMH, €CIH OJHO W3
BEIIIECTB MIMEET IIPIMECH.

XHUMHA U )KU3HDb

Pomp xumun B 00ecTieueHUN 3KOIOTUIECKOH, SHEPTETHUECKON W MHIICBOH 0€30TMacHOCTH, pa3BUTHH MEIUIMHEL. [loHsATHE O
HAYYHBIX METO/IaX ITO3HAHUS BEIIECTB U XUMUICCKUAX PEAKIIHH.

[IpencraBnenns 06 0OIMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MOTYICHNS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB U MATEPHAIOB: Ba)KHEHIINE CTPOUTENFHBIE MaTepHaibl, KOHCTPYKIIMOHHBIC MaTepHabl, KPACKH,
CTEKJIO, KePaMHUKa, MaTCPUANBI IS QICKTPOHHUKH, HAHOMATEPHAJIbl, OPraHUICCKHE U MUHEPAIBHBIC YIOOPCHUSL.

XuMHS U 310pOBbE UEJIOBEKA: MpaBUiia UCIOIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB; MpaBuiia 6€30MacHOTO UCIOIb30BaHUS
MpenapaToB OBITOBOM XMMUU B MOBCETHCBHOM JKU3HU.

Mescnpeomemmuuwie ceasu

Peanuzanus MexXnpeIMETHBIX CBsI3eH MpH U3ydeHHUU OOIIEH U HeOpraHWIecKoi xuMuu B 11 KiIacce OCYIIECTBIISCTCS Yepes
HCTIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK W TMOHITHH, SBISIOIIMUXCS CUCTEMHBIMHU JI1 OTAEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TOHATHS: HAy4IHBIH (DakT, TUOOTE3a, 3aKOH, TCOPHs, aHAJIN3, CHHTE3, KIaCCH(pUKAIIHS,
MIEPUOTNIHOCTE, HAOIOICHNE, SKCIICPUMEHT, MOJICITUPOBaHNE, H3MEPCHNUE, SBIICHHC.

Odm3uka: Marepus, JHEPrus, Macca, aToOM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HW30TOIN, PaJIHOaKTUBHOCTH, MOJICKYIIA,
SHEPTreTHYECKUH YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (PH3MUCCKHE BENMYWHBI M CIWHUIIBI FX
HU3MEPEHHs], CKOPOCTb.

Buonorus: kiieTka, OpraHu3M, 3KOCHcTeMa, Orocdepa, MaKpo- ¥ MUKPOIJICMEHThI, BUTAMUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

I'eorpadus: MUHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TeXHOJ'IOI‘I/IHI XUMHUYCCKas HpOMI:-IIHJ'ICHHOCTL, MeTaJ'IJ'IprI/ISI, HpOI/ISBOZ[CTBO CTpOI/ITeJ'H)HbIX MaTepI/IaJ'IOB,
CCHLCKOXO3ﬂﬁCTBeHHOC HpOI/ISBOI[CTBO, ImUuIeBast HpOMI)IIlIJ'IeHHOCTL, (I)apMaHeBTI/ILIeCKaH HpOMI)IIHJ'IeHHOCTI), HpOI/I3BOJICTBO
KOCMCTHUYCCKHUX HpenapaTOB, HpOI/I3BO[[CTBO KOHCprKHHOHHLIX MaTepI/IaHOB, 3J'IeKTpOHHaSI HpOMbIH_IJ'IeHHOCTb,
HAHOTCXHOJIOTHUHU.






KanennapHo-remaTuueckoe mianupopanue 11 knace ( 6a30Bblif ypoBeHb, 1 4/ Hex)- o01masi XuMmust

N(_) TeMa KOJI' I[aTa ﬂeHTeHLHOCTL yauteida
C ydeToM paboueit
ypO- BO 4a- H.]IaH. (I)aKT. MPOrpamMMBbl
Ka COB BOCITUTAHHS
I'naBa 1. Teopernueckune ocHOBbI XxumMuu (12 4.)
1 OCHOBHBIE CBEJICHUS O CTPOCHHUM aTOMa 1 (Cospiapath B yaeGHEX
rpymnmnax (kjaaccax)
[Pa3HOBO3PAaCTHBIC AETCKO-
B3pOCIIbIe OOIIHOCTH
oOyJaronxcs
(Opranu3oBEIBaThH PadoOTy
lyqaiuxcs ¢ CouruajabHO
BHaYMMON MH(OpMaIuei mo
MOBOY HOJ'Iy'-IaeMOﬁ Ha YpOKC€|
COLIMAJIPHO 3HAYNMOK
MHpOpMAIH- 00CYXKIaTh,
IBBICKA3bIBATH MHCHHEC
2 [Tepuoauueckuii 3akon u [ICXD J[.1. Menaeneena 1
CTpOI/ITB BOCIIUTATE/IbHYIO
3 CranoBnenue u pazsutue 13 1 Teopun XMMUIECKOTO JIeATENBHOCT C YUeToM
KYJIbTYPHBIX pa3iIuunii 1eTei,
HOHOBOSpaCTHLIX )51
I/IH,III/IBI/IHyaHLHBIX
0COOEHHOCTEHA.
CTPOCHUS 1
4 HNonnas xumMuueckasi CBsI3b U MOHHBIE KpUCTaJINYE- 1
CKHUE PEUICTKH
5 KoBanenTHasg xumuyeckas CBsizb. ATOMHBIE U MOJIE- 1
KYJISIPHBIE KPUCTAJUIMYECKUE PELIETKH.
6 | Metajuimueckas XMUMHYECKAs CBS3b. 1




10

Bonoponnas cBs3b

[TonmMmepsl

JlucnepcHbIE CUCTEMBI

KontponbHas padora Nel o reme «CTpoeHue Bele-
CTBa»

[HaxoauTh HEHHOCTHBII
ACTIeKT y4eOHOTO 3HAHUS U
MHpOpMaIHK, 00ecreYnBaTh
ero MoHUMaHue 1
MepeXUBaHue
00yJarOIIMUCS

OpFaHI/IBOBI)IBaTI; OKCKYypcuu ,
MOXOAbI, SKCIICIUIIUN




I'naBa 2. Heoprannueckasi xumus (16 4.)

11-12

13

14

15

16-17

18-19

20

21

Kiaccudukanust XaMUUEeCKUX peakIiui

CKOpOCTB XUMHYECKOMN PCaKInn

OOpaTUMOCTh XUMHUYECKUX peakuuil. XUMUYECKOEe

paBHOBECHE

IM'upponus

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pe€aKuuun

DIeKTpoJIn3

[Ipaktuueckas padbora Nel Pemienue skcriepumeH-
TaJIbHBIX 33724 M0 TeME « XMMUYECKHUE PEAKIIUI

[ToBTOpeHne u 0600IIeHNE TeMbl «XUMUYECKUE pe-
AKIIID)

2

IHaxoauTh [EHHOCTHEIH
ACTIeKT y4eOHOT0 3HAHUS U
nH}opMarmy, odecreunBaTh
ero MOHUMaHUe 1
MepexuBaHue
00yJaroUMUCs

Co3naBaTh B y4eOHBIX
rpymmnax (kKjaaccax)
[PA3HOBO3PACTHBIE JAETCKO-
B3pOCIIbIe OOIIHOCTH
00yJarOIIIXCS

[Moanep>KuBaTh B JETCKOM
KOJUIEKTHBE JICJIOBYIO,
ImpyKeMo0HyI0 aTMOChepy

IAHAITM3UPOBATE peaTbHOE
COCTOSTHUE A€ B Y9eOHOM
Kiacce

IHaxoauTh LIEHHOCTHBIN
ACTIEKT y4eOHOTO 3HAHUS U
H(bOpMaInK, 00ecTeunBaTh
lero MoHUMaHue u
MepexUBaHue
0Oy4aroUMucs




22

KontposbHas padota Ne2 o teme «XuMHUECKUe pe-
AKLIAD)

23

24

MeTtamisl

HemeTtamsl

(OpraHu30BEIBaTh SKCKYPCHUH ,
[TOXOJIBI, SKCIIETHIIIH
IAHATM3UPOBATE peabHOE
COCTOSIHUE A€ B y4eOHOM
Kiacce




25

26

27

28

29

30

31

HCOpFaHI/IIIGCKI/Ie N OPraHN4YCCKHUEC KU CJIOTBI

HCOpI‘aHHIIGCKI/Ie H OPTaHUYCCKHUC OCHOBAHUA

HGOpFaHquCKHG U OPraHu4CCKHC aM(bOTepHBIG CoO-
CANHCHUA

Comu

[Ipaktuueckas pabota No2 Pemienue skcriepuMeH-

TaJIBHBIX 3a7a4 110 TeMe «BelecTBa 1 ux CBOMCTBAY
IToBTOpeHue u 06001IeHNE

Kontponbsnas padora Ne2 no teme «BemectBa u ux
CBOWCTBa»

CTpouTh BOCIUTATENBHYIO
INesATEIBHOCTD C Yy4ETOM
KyJIbTYPHBIX pa3Iuuuil nereii,
[TOI0BO3PACTHBIX U

MH MBIy aTEHBIX

l0COOCHHOCTEHA.

CoTpyIHHYATh C APYTUMHU
[earorn4ecCKUuMHU
[paOOTHUKAMU B APYTHM
CrIenMaINCTaMy B PEILICHHN
BOCIIMTATENBHBIX 3a/1a4.

'YTIpaBisTh y4eOHBIMH
FPYIIaMH C LEbI0
BOBJIEUEHHMS 00y4aIOIINXCS B
mporecc 00y4eHus 1
BOCIIUTAHUSI , MOTUBHPYS UX
[yaeOHO MO3HABATEIBHYIO

e TeNbHOCTD

Munnmunposath
00yUarOIIIXCS K
00CYXICHHIO ,
BEICKAa3bIBAHUIO CBOETO
MHEHHS , BBIPA0OTKE CBOETO
OTHOIIICHUS TI0 TTOBOJTY
MOJTy4aeMoi Ha ypoKe
COLIMAJIbHO 3HAYUMOM
MH(GOPMAIIUHL.




I'naBa 4. Xumus u sku3nb (3 4.)

32

33

34

XHUMHMYECKHUE TEXHOJIOTUH

Xumuyeckasi TpaMOTHOCTh KaK KOMIIOHEHT oOIei 1

KYJIbTYPBI YEJIOBEKa

Hroroseiit ypok. O600611€eHNE KYypCa.

1

OpraHu3oBEIBaThH PaboTy
[YJaILMXCS C COLMAIIBHO
BHAYMMOU MH(pOpMaILHei Mo
[MOBOy OJy4aeMOl Ha ypoKe
COLMaIbHO 3HAYMMOM
MHpOpMaIK- 00CyXKIaTh,
BBICKa3bIBATH MHEHHE

Haxooutsb LIEHHOCTHBIN
acriekT y4eOHOTro 3HaHHA U]
MHpOpPMAIK, 00eCIeYHBaTh)
ero MOHIMAaHUe ol
MepeXUBaHue
00yJarOIIMUCS

[MpuBnexkaTs BHUMaHUE
oOyJarommxcs K
[IEHHOCTHOMY acIeKTy
M3y4aeMbIX Ha YpOKe

SIBJICHUIA, IOHATUH, IPHEMOB
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