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JononuurensbHas o00IIepa3BUBaOIas MporpaMMa e€CTECTBEHHO-HAyYHOW HANpaBICHHOCTH IS
obyuaromuxcs 10-11 kmaccoB «DkcnepuMeHTanbHas xumus» (mamee - Ilporpamma) paspaboraHa Ha
OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0OOpa30BaTeIbHOM MpPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus MOVY «Couropogokckas COI» ¢ yueToM mnporpamm, BKIIOYEHHBIX B €€

CTPYKTYpY.

Conepxanue [IporpamMmbl
Tema 1. Xumuueckuii anemenm (3 uaca)
Crtpoenue u coctaB atoMa. CocTaBlieHUE AJICKTPOHHBIX U AJICKTPOHHO-Tpadudeckux GopMys aTOMOB
XUMHUYECKUX JJIEMEHTOB. BaJICHTHOCTD U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB.

HepI/IOHI/I‘leCKI/Iﬁ 3aKOH. CpaBHI/ITeJ'II)HaH XapaKTEPUCTHUKA XUMHUUYCCKHUX DJIEMCHTOB 110 MX ITOJIOXKCHHUIO
B HOp?II[KOBOﬁ CUCTEME XUMHUYCCKUX 3JICMEHTOB U CTPOCHHUIO aTOMa.

Tema 2. Bewecmeo (9 uacos)

[TocrosinHas ABoraapo. Beluncienne CTpyKTypHBIX €IUHUI] B ONPEAEIEHHOM KOJIMYECTBE, Macce WIn
o0bpéMe BemiecTBa. YpaBHeHHe MenzaeneeBa- Kiaiinepona. CrocoObl BhIpaK€HUS KOHIICHTPALUU
pacTBOpoB  (MaccoBas, MossipHast) IIpaBuino  cmemeHuss pacTBOpOB,  (IIPaBHJIO  KPECTay).
Kpucrannoruaparsl.

Tema 3. Xumuueckue peaxuyuu (11 uacos)

I'enernueckas cBA3b MEXKy KJIaCCAMU HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB. TepMOXUMHUYECKHE
ypaBHeHus peakuuii. TemnoBoil 3¢dext peakumu. 3akoH ['ecca. DHrambnus peakiuii. CkopocTh
XUMHUYECKOH peakuu. XUMHA4YeCKoe paBHOBecue. KoHcTaHTa paBHOBECHSI.

Peakuuu B pacTBOpax 3JeKTpoMTOB. ['uaponus coeid, pH pacTBopos.
Tema 4. Ilo3nanue u npumenenue eeuiecme (10 uacos)
Breruncnenue maccel niau o0bEMa MPOAYKTAa PEaKIUU MO U3BECTHOM Macce WM 00BEMY HCXOJISIIETO
BEIECTBA, COJIEPIKAIIETO IPUMECH.

Boruncnenne Maccel (00bEMa) KOMIIOHEHTOB CMECH BEHIECTB IMOJIHOCTbIO WM  YacCTUYHO
B3aMMOJCHCTBYIOIUE C PEAT€HTOM.

9J'IeKTpOJ'II/I3 paciiaBoB 1 paCTBOPOB CoJIeii. CTepeOMeTpI/ILICCKI/Ie CXCMbI peaKI_II/Iﬁ n paC‘léTH 1O HUM.

I[Inanupyemble pe3yJbTaThl
JIM4HOCTHBIE:
- TOTOBHOCTbH U CIIOCOOHOCTH 00yUaIONINXCA K CaMOPa3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBUU C
00IIeUeTOBEYECKUMH IICHHOCTSIMU M HJICATAMH TPaXTaHCKOTO 00IIECTBa;
- MPUHSTHE U pean3alus [IEHHOCTE! 3I0pOBOT0 U 0€30MacHOr0 00pasa KU3HHU, OEpexKHOE,
OTBETCTBCHHOC 1 KOMIICTCHTHOC OTHOILICHUEC K CO6CTBCHHOMy (1)I/ISI/I‘I€CKOMy " IICUXOJIOTHYCCKOMY
3JI0POBBIO;
- HETIPUSATHE BPEAHBIX MPUBBIUEK: KyPEHUS, YIOTPEOICHUS alKOTr0JIsl, HAPKOTHKOB.
- YBaXXECHHE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH Tiepen PoanHO, ropAocTy 3a CBOM Kpaif, CBOIO
Popuny, npomioe u HacTosIiee MHOTOHAIIMOHATBHOTO Hapoaa Poccuuy;
- IPUHATHE TYMaHUCTUYECKUX [EHHOCTEH, OCO3HAHHOE, YBAXKUTEIHHOE U 100pOKeTaTeIbHOE
OTHOIIICHUE K JPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;
- CIOCOOHOCTH K CONICPEIKMBAHUIO U Q)OpMHpOBaHI/Ie IIO3UTUBHOI'O OTHOIIIECHUA K JIIOJAM, B TOM YHUCJIC K
JMaM € OrpaHM4YC€HHBIMU BO3MOXKHOCTAMU 310POBbS U HHBAJINIAM, 6epe>1<Hoe, OTBECTCTBCHHOC U
KOMITETEHTHOE OTHOIIICHUE K (PU3HUECKOMY U TICHXOJIOTHYSCKOMY 3JIOPOBBIO JPYTHX JIFOJICH, yMEHUE
OKa3bIBaTh MEPBYIO MTOMOIIIb;



- pa3BUTHE KOMIIETECHIIMH COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHMH MIIJIIIIETO BO3PACTa, B3POCIBIMH B
o0Opa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOU, YueOHO-UCCIIeI0BATEILCKON, TPOCKTHOW U IPYTUX BUIAX
JeSTEIHOCTH.

- MUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BIAJICHHE JOCTOBEPHON HHPOPMAITUEH O TIepeaOBhIX
JTOCTUKECHHSIX U OTKPBITUSX MUPOBOH M OTCUECTBEHHOM HAYKH, 3AHHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX
00 ycTpoicTBe MHUpa U OOIIECTBA;

- TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHHUIO, HA IPOTSHDKEHUH BCEH
KM3HH, CO3HATEIPHOE OTHOIICHUE K HENPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBUIO yCIICITHON
poheCCHOHATILHON M 00IIIECTBEHHOM JICATEIIEHOCTH;

- 9KOJIOTHYECKast KyJIbTypa, OEpeKHOE OTHOIICHHSI K POJHOM 3eMIie, TPUPOIHBIM OoraTtcTBam Poccuu u
MUpa; MIOHUMAHUE BIIUSHUS COIMATLHO-KOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MTPUPOITHON U
COLIMATILHOU CPEJIbl, OTBETCTBEHHOCTH 33 COCTOSIHHE MIPUPOIHBIX PECYPCOB; YMEHHSI U HABBIKU Pa3yMHOTO
MIPUPOIONOIB30BaHUS, HETEPITUMOE OTHOIIICHHUE K JECHCTBHUAM, PUHOCSIIUM BpPE]] SKOJIOTHH;
PUOOPETEHUE OTBITA FKOJIOTO-HATIPABICHHOM eI TeIbHOCTH;

- OCO3HAHHBIN BBIOOP OyyIIel Npodeccuu Kak MyTh U CIIOCO0 peain3aiui COOCTBEHHBIX JKU3HEHHBIX
IUTaHOB,

- MOTPEOHOCTh TPYIUTHCS, YBAKCHHUE K TPYY U JIFOJISM TPYJa, TPYAOBBIM JOCTHIKCHHSIM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHUE K Pa3HBIM BHJIAM TPYIOBOM JEATCIIEHOCTH.
MertanpeaMeTHble:

PeryisitTuBHble yHHBepcaJibHbIe y4eOHble AeilicTBUS

- CaMOCTOSATENIbHO ONPEAEIATH 1IN, 3a4aBaTh IapaMETPbl U KPUTEPUH, TI0O KOTOPBIM MOKHO
OIIPEAEIUTD, UTO LIEIb JOCTUTHYTA;

- CTaBUTb U (OPMYJIMPOBATh COOCTBEHHBIE 32124l B 00pa30BaTENbHON AEATEIBHOCTH U JKU3HEHHBIX
CUTyalUsX;

- BBIOUPATh MyTh TOCTUKEHUS 1€, IIJIAHUPOBATh peIlleHHe MOCTABICHHBIX 3a/1a4, ONITUMHU3UPYSI
MaTrepHualbHble U HEMATEpUAIbHbIE 3aTPATHI;

- OpraHu30BbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJIs JOCTUKEHUSI TIOCTABJICHHOM L1EJH;
- COITOCTABJIATH MTOJIYYEHHBIN pe3ylbTaT AEATEIBHOCTH C IOCTABICHHON 3apaHee LETbIO.

Ilo3HaBaTeIbHBIE YHMBEPCAJIbHbIC Y4eOHbIe JeHCTBHSA:

- ICKATh U HAXOJUTh 0000IIEHHBIE CITIOCOOBI PEIIEHUs, B TOM YHCIIE, OCYIIECTBISTh Pa3BEPHYTHIH
nH(OPMAaIIMOHHBIN TIOUCK U CTAaBUTh HAa €0 OCHOBE HOBBIE (Y4eOHbIC U TO3HABATENIBLHBIC) 3a/1a4H;

- KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATHh MH(OPMALIHIO C Pa3HBIX MO3UIINNA, PACIIO3HABATH U
¢uKcupoBaTh NPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

- UCTIONIb30BaTh PAa3JIMYHbIE MOJIETbHO-CXEMAaTUUECKUE CPEJICTBA ISl MPEICTABIICHUS CYIIECTBEHHBIX
CBSI3€H M OTHONICHUH, a TaK)K€ IPOTUBOPEUHI, BHISIBJICHHBIX B UH()POPMAIIMOHHBIX UCTOYHHUKAX;

- HAaXOOIUTh N HpI/IBO)II/ITI) KpHTquCKHe apFYMeHTBI B OTHOILICHUHA )I@f/iCTBI/IfI 158 CY)K}IGHI/II\/’I ,ZIperFO;
CIIOKOWHO M Pa3yMHO OTHOCHUTHCSI K KPHTUUYECKUM 3aMEUYaHUSIM B OTHOIIIEHUN COOCTBEHHOTO CYXICHHUSI,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

- BBICTPaMBaTh WHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YIUTHIBASI OTPAHUUYEHUS] CO CTOPOHBI
JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYEHHUSI; MEHATh U yI€PKUBATh Pa3HbIE O3ULINU B
O3HABaTEIbHON AESITEILHOCTH.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC YUeOHbIEC 1eliCTBUA:

- OCYIIECTBIIATH JIEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBbIMU (KaK BHYTpHU
o0Opa3oBaTeNbHON OpraHu3aluy, Tak U 3a ee IpeaesaMu), oAOupaTh MapTHEPOB AJIs AETOBOU
KOMMYHHKAITMH UCXO/1 U3 COOOpaKeHH pe3yIbTaTUBHOCTH B3aMMOACHCTBHS, @ HE JIMYHBIX CUMIIATUH;



- IPH OCYILIECTBICHUH IPYNIIOBOM pabOThI ObITh KaK PYKOBOAUTEIEM, TaK U WICHOM KOMaH/Ibl B Pa3HBIX
poiisix (reHepaTop Uael, KPUTHK, UCIIOIHUTENb, BHICTYNAIOUIHN, SKCIIEPT U T.1.);

- Pa3BEpHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM aJIEKBATHBIX (YCTHBIX U
MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

IIpeameTHbIe:

- BIQJICHAE OCHOBOINOJAralOUMMH XUMHUYECKMMM  IOHATHSAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTAMH; YBEPEHHOE I10JIb30BAHNE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METOJIaMH HayYHOI'O IIO3HAHUS, UCIIOIb3yEMBbIMU B XUMUM: HAOJIOJICHHE,
OIMCaHMe, U3MEPEHHE, FIKCIIEPUMEHT; YMEHHE 00padaThIBaTh, O0BICHATH PE3YJIbTAaThl IPOBEICHHBIX
OIIBITOB U JIEJIaTh BBIBO/IbI; TOTOBHOCTb U CLIOCOOHOCTb MPUMEHATH METO/IbI IO3HAHUS IIPU PELIEHUH
IIPAaKTUYECKUX 3a/1a4;

- c(OpPMHPOBAHHOCTH YMEHHS J1aBaTh KOJIMYECTBEHHBIE OLIEHKU U MPOBOAUTH PACUETHI IO XUMUYECKUM
dbopMyniaM U ypaBHEHUSIM;

- ¢()OpMHUPOBAHHOCTh COOCTBEHHOM MMO3UIMK IO OTHOLICHHIO K XMMUYECKON MH(OPMaIUK, NOTydaeMoi
U3 pa3HbIX UCTOYHHUKOB.

TpebGoBanus K yPOBHIO NOATOTOBKH BBIYCKHUKOB

B pe3ysabTare u3yueHus 3J1eKTHBHOTO MPeIMeTa YYeHUK T0JIKEH

3HaTL/MOHUMATH

Basxcnennmue xumuueckue nOHAmMUA: BEIECTBO, XUMHUSCKUAN JIEMEHT, aTOM, MOJICKYJIa, Macca aTOMOB
Y MOJIEKYJI, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIN 00bEM, DJICKTPOJIMTHICCKAS TUCCOIMAIIHS, THIPOIIU3,
AJIEKTPOJIN3, TEIIOBOM 3(PPEKT peakiuu, SHTAIBINSA, TEIJI0Ta 00pa30BaHuUs, XHMHUYECKOE PaBHOBECHE,
KOHCTaHTa PaBHOBECHSI, YTIIEPOIHBIN CKelleT, PyHKIIMOHAIbHAs TPYIIa, TOMOJIOTHS, CTPYKTYpHAas U
MIPOCTPAHCTBEHHAS N30MEPHS;

OcHo6Hble 3aKOHBL XUMUN:3AKOH COXPAHEHUS MACcChl BEIIECTB, IEPHOINICCKUNA 3aKOH, 3aKOH
MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrapo, 3aKoH ['ecca, 3aKOH AEMCTBYIONINX MacC B KWHETUKE U
tepMoauHamuke; Knaccugpuxkayuro u HomenKiamypy:HeOpraHNIECKUX U OPraHUICCKUX COCTMHEHUN;
Ymerhb

Has3zvigams: N3y4eHHBIE BEIIECTBA 110 KTPUBHAIBHON» M MEXKTYHAPOJHON HOMEHKJIIATYypE;

Onpeodenamsp: BaJCHTHOCTh U CTETICHh OKUCIICHUS] XUMUUYECKHUX JIEMEHTOB, XapaKTep CPelbl B BOJAHBIX
pacTBOpax, OKUCIUTENb U BOCCTAHOBUTENb, HAIPABICHUE CMEILICHUSI PABHOBECHS 1O]1 BIUSIHUEM
pa3IUYHBIX (HAKTOPOB, U30MEPHI U TOMOJIOTH, IPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM Kaccam
OPraHNYeCKUX COCTUHECHUI;

IIposodumps pacyeTsl 10 XUMUYECKUM (OopMyiaM U YPaBHEHHSIM PEaKIIUii;

Ocywecmenams CaMOCTOSITENBHBIM TMOUCK XUMUYECKOW MH(POPMAIMHM C UCHOJIB30BAaHUEM Pa3TMYHBIX
HMCTOYHUKOB (CMPaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISPHBIX W3/IaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa

TemaTnuyeckoe NJIAaHNPOBaHUE

HazBauue teMbl Bcero B ToMm uucie

4acoB IIp./3. K./p.

Tema 1. XUMHUYECKUI 3JIEMEHT 34q
Tema 2. BemecTBo 9yq 1
Tewma 3. XUMHYECKUE PEAKITUN 1249 2 1

Tema 4. [To3HaHue u NpUMEHEHNE BEIIECTB 1094







