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IHosicHUTEALHAA 3alIHCKA

PaGouasi nporpaMmMa cocTaBjieHa HA OCHOBe:

-(erepalibHOTO TOCYIapCTBEHHOI0 00111€00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO OO0IIEero oO0pa3oBaHus ¢
y4€TOM MPOrpamMMbl OCHOBHOTO 0011ero odpa3zoBanus mo xumuu 10-11 kmaccsl

- [IpumepHOIf porpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMs MO XUMHHM U aBTOpckoil [Iporpammel kypca
xumun 17151 10-11 xmaccoB o6meoOpa3oBaTenbHbIX yupexkaeHuit (6a3oBeiii ypoenb) O.C. ['abpuensna —M.:
«poday». Hacrosimmas nporpamma yduThIBaeT pekoMeHaauuu [IpumepHOil mporpammsbl MO XUMUHU IS
00111e00pa30BaTeIHbHON MIKOJIBI.

PaGouas nmporpamma mo XUMHH: KOHKpPETH3UPYeET NoJokeHuss DyHaaMeHTaIbHOTO sipa COAEepP KAHUS
O0y4YeHHS XUMHH C Y4ETOM MEXKIIPEIMETHBIX CBSI3€H Y4eOHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA;
OTIpe/IeIsieT IOCJIE0BATEIbHOCTh U3YUEHHUsl €IUHHUIl COJCpKaHUS OO0ydeHUs XUMUU U (HOPMHUPOBAHUA
(pa3BuTHs) OOMIMX YIEOHBIX U CIEUU(UIECKUX MTPEIMETHBIX YMEHHIA.

OcHoBHbIE eJIn y4eOHOro Kypca:

dopMHpoBaHHE y YYalIMXCS €IMHOW LEJIOCTHOM XUMMYECKOW KapTHHbI MMpa, oOecreueHue

MIPEEMCTBEHHOCTH MEKIY OCHOBHOM M CTapIIeil CTYIEHIMHU O0y4IEeHHUs

OcBoeHne cucTeMbl 3HaHUHM O (QyHIAMEHTAIbHBIX 3aKOHAX, TEOPUSX, (PaKTaX XUMUHU, HEOOXOAUMBIX JUIs

MOHWMAaHWsI HAYYHOH KapTUHBI MHPA.

OmnazeHre yMEHHSIMH NPHUMEHSTH IOJNyYCHHbIE 3HAHUS JUISI OOBSICHEHHS Pa3HOOOPA3HBIX XUMHUYECKUX

SBJICHUM M CBOMCTB BEILECTB, OLEHKU POJIM XUMHUHM B PA3BUTHUM COBPEMEHHBIX TEXHOJOTHH M MOTY4YEHUHU

HOBBIX MaTE€pUaJIOB.

Pa3BuTue no3HaBaTebHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CLIOCOOHOCTEH B IpoIiecce CaMOCTOATEIbHOTO

npuoOpeTeHus 3HAaHUK B COOTBETCTBHH C BOSHUKAIOIMMH KHU3HEHHBIMUA OTPEOHOCTSIMH.

Bocnuranue yOexIEHHOCTH B IO3UTHBHON pPOJIM XHMHUHU COBPEMEHHOro OOIIecTBa, HEOOXOIUMOCTH

XUMHUYECKU IPaMOTHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO U OKPYXKaloIlIel cpesie.

IIpuMeHeHMEe MOyYeHHBIX 3HAaHUM M yMEHUH A7 0€30IaCHOT0 MCIOJb30BaHMs BELIECTB U MAaTepHaioB B

naboparopuu, OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE; PEUICHMS MPaKTUYECKHX 3a7ad B

MIOBCETHEBHOM JKM3HU; TPEAYNPEeKICHHs SBICHUM, HAHOCSIIUX BpPE 3/I0POBBIO YENIOBEKA U OKPY KAOLIEH

cpele; MpOBEeACHNE UCCIIEI0BATENbCKUX PadOT; CO3HATEIBHOIO BbIOOpa Mpoeccuu, CBSI3aHHOM ¢ XUMUEH.

3agauu o0yyeHus:

® yMEHHE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO MO3HABATEIbHYIO AESTEIBHOCTD (OT
MIOCTAHOBKH LIEJIN 10 TOJTyYEHHs U OLIEHKU Pe3ynbTaTa);

®  UCIOJIb30BaHUE HJIEMEHTOB NPUYMHHO-CIEICTBEHHOTO M CTPYKTYPHO-(YHKIMOHAJIBLHOTO AaHAaJIN3a;
HCCIIEJ0BAHUE HECIIOKHBIX PEAIBHBIX CBS3E€M U 3aBUCHMOCTEN;

o OTpeJIeJIEHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOoro 0ObeKTa;

® CaMOCTOSITENIbHBIA BBIOOP KPUTEpUEB MJs CpPaBHEHHsS, COIOCTABJIECHHUS, OLEHKH U KiacCU(UKALUH
00BEKTOB;

® [IOKMCK HY)XHOM MH(OpMAaIMH 10 3aJJaHHOW TeMe B UCTOYHUKAX Pa3IMYHOrO TUIIA; YMEHHE Pa3BEpHYTO
00OCHOBBIBaTh CYKJEHHS, 1aBaTh OINpeAeIeHUs], TPUBOIUTh J0KA3aTeIbCTBA; O0BICHEHUE M3YYEHHBIX
MOJIOKEHUI Ha CAMOCTOATENBHO MOA00PaHHBIX KOHKPETHBIX TPUMEPAX;

e  OIICHMBAaHHE U KOPPEKTHPOBKA CBOETO MOBEJEHUS B OKPYXKAIOIIEH cpeie, BHIIOJHEHNE B IPAKTUYECKOM
NeSITeNIbHOCTH U B TTOBCEITHEBHOM JKU3HU SKOJIOTHUECKUX TPEOOBAHUI;

® UCMOJb30BaHUE MYJIBTUMEAMUHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTUN i 00paboTKH, Mepeaayu,
cucTeMaTu3aluu MH(opMaIuu, co3faHus 0a3 JaHHBIX, NMPE3CHTALMN Pe3y/IbTaTOB MO3HABATENIbHON U
MIPAKTUYECKON IE€ATEIbHOCTH.

MecTto npeamera B 0a3MCHOM y4eOHOM IVIaHe

Oco0eHHOCThIO cofiepKaHUsl Kypca «XUMUS» SBISIOTCS TO, YTO B Oa3UCHOM yueOHOM (00pa30oBaTEIbHOM)

IUTaHE 3TOT MPEAMET MOSBISAETCS MOCIEAHUM B PSAY U3YUYEHUS! €CTECTBEHHOHAYUHBIX TUCHMIUIMH. JlaHHAs

HEOOXOJIUMOCTh ~ OCBOEHHS OOBSCHAETCS TEM, UTO IIKOJIbHUKU JOJDKHBI 00JIagaTh HE TOJIBKO

OTIpEICICHHBIM 3aIlacoM MpPEeBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHHWM, HO M JJOCTATOYHO XOPOIIO

pa3sBUTBHIM A0CTPAKTHBIM MBIIIICHUEM. YUAIIMMUCS YK€ HAKOIUICHBl 3HAHUS MO CMEXHBIM JUCLUIUIMHAM

uKiIa: Ouonoruu, (U3MKM, MaTeMaTHUKH, reorpaduu, cHOpMUPOBAINCH YMEHHS aHAIU3UPOBATh, BECTH

HaOJII0JICHUsI, CPABHUBATHh OOBEKTHI HAOIOICHHUS.

PaGouas paccunrana Ha: 11 kmacc - 51 gac-34 Henenu; 1,5 yaca B HeJeIIO.



®opMbl, METOIbI 00yUEeHH s, TEXHOJTOTHH

B nmanHOM Kjacce BeAyNIMMH METOJaMH OOYYCHHsS TMPEIMETY SBJISIOTCS: YaCTHYHO-TIOMCKOBBIH,
OOBSICHUTENIHO-WIUTIOCTPATUBHBIN M pEeNpONyKTUBHBIN. Ha ypokax MCIONB3YIOTCS 3JIEMEHTHI CIeIYIOIIHNX
TEXHOJIOTUH: JIMYHOCTHO - OPUEHTUPOBAHHOE O00y4eHHUe, 00yUYeHHEe ¢ MPUMEHEHHEM OmopHbIX cxem, KT,
MPOEKTHAs IESITEIIbHOCTbD, 30POBbECOCPEIKCHUE.

Hcnone3ytores cinenyromie Gopmbl 00ydeHus: yaeOHbIe 3aHATHS, HAOIIOCHNUS, OIBITHI, SKCIICPUMEHTHI,
paborta ¢ yuyeOHOW W JOMOTHUTEIHHOW JUTEPATypOU, aHAIN3, MOHHUTOPHHT, UCCIIEJOBaTeIbCKas paboTa,
npeseHTaiyst. OnpeeseHHoe MECTO B OBJIAJICHUH JaHHBIM KYypCOM OTBOIMTCSI CAMOCTOSITENILHOM padore:
MOJITOTOBKA TBOPUYECKUX pabOT, COOOIICHMIA, pedepaToB.

TpeGoBanus K YPOBHIO NOATOTOBKH y4AIIUXCS

B pesysnbpTaTe n3ydeHuss XMMUH 00 y4YalOIIHUIACs TODKEH 3HATh/IIOHUMAThH

poJib XMMHUU B €CTECTBO3HAHHUH, €€ CBS3b C JAPYTMMH €CTECTBEHHBIMM HAyKamu, 3HAUYEHUE B KU3HU
COBPEMEHHOTO OOIIECTBA;

Baj)KHeHIIMe XUMHYEeCKHe MOHATHSA . BEIIECTBO, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJA, MAacca aTOMOB U
MOJIEKYJ, MOH, paJuKal, aJUIOTPOIUS, HYKIUAbI M HM30TOIbI, aTOMHBIC S-, P-, O-opOWTanu, XUMHUYECKas
CBA3b, AJICKTPOOTPHUIATEIILHOCTh, BAJIEHTHOCTh, CTEMEHb OKHUCICHHs, TUOpUAM3alus OpOUTaNICH,
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ, MOJIb, MOJSpHas Macca, MOJISPHBIM 00beM, BellecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS, KOMIUIEKCHBIE COEAWHEHHUS, JHUCIEPCHBIE CHCTEMBI,
HWCTUHHBIE PACTBOPBI, AJICKTPOIUTHYECKAsT JUCCOLMAIIMS, KHUCIOTHO-OCHOBHBIE PpEaKIMU B BOJHBIX
pacTBOpax, TUAPOJIN3, OKHUCICHHUE M BOCCTAHOBJICHUE, JJIEKTPOJIMU3, CKOPOCTh XHMHUYECKOW pEaKLUH,
MEXaHU3M PEaKIUHU, KaTajau3, TCIIOBOW 3(PQeKT peakiuu, SHTAIBINS, TEIJI0Ta 00pa3oBaHUs, SHTPOIIHS,
XUMHUYECKOE pABHOBECHE, KOHCTAHTAa PABHOBECHs, YIJIEPOJHBIN CKeleT, (yHKIMOHAIbHAS TpYIINa,
TOMOJIOTHUSA, CTPYKTYpHAasi U1 IPOCTPAHCTBEHHAsI U30MEPHs, OCHOBHBIEC TUIIBI PEAKLUUA B HEOPraHUYECKON U
OpraHN4YeCKOM XUMHH;

OCHOBHbI€ 3aKOHbI XHMMH. 3aKOH COXPaHEHUsS MacChl BEIIECTB, IEPUOJUYECKUN 3aKOH, 3aKOH
MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpO, 3aKOH JIEHCTBYIOIIMX MAacC B KHHETUKE U TEPMOIUHAMHUKE;
OCHOBHbIC TEOPMH XMMHM. CTPOCHHMS aTOMa, XMMHUUYECKOW CBSA3H, D3JIEKTPOJIUTUYECKOW JMCCOLMALINH,
KUCJIOT M OCHOBAHUMW, CTPOCHUS OPraHUYECKUX COCIWHEHUM, XUMUYECKYI0 KHHETUKY U XHUMHYECKYIO
TEPMOIMHAMUKY;

KJIACCH(PUKALMIO U HOMEHKJIATYPY HEOPTAaHUYECKUX U OPraHUYECKUX COCTMHEHNU;

NPHUPOIHbIE HCTOYHUKH YTIIEBOJOPOIOB U CIIOCOOBI UX MEepepadOTKy;

BellleCTBA U MATEPHUAJIbI, IIUPOKO MCNOJIb3yeMble B NPAKTHKE. OCHOBHBIE METAJIJIBI U CIUIABBI, Tpadur,
KBapll, CTEKJIO, IIEMEHT, MUHEpaIbHbIC YAOOpEHHUs, MUHEpaIbHbIE W OPTaHUYECKHE KHUCIOTHI, IIEJIOYH,
aMMUaK, yriaeBOAOPOAbl, (DEHOJ, aHWUIIWH, METAHOJ, ITAHOJ, ATUJICHTJIMKOJb, TIHIEPHUH, (HOpMaTbICTHI,
arieTanpJeru, aleToH, TIII0K03a, caxapo3a, KpaxMai, KiIeTdyaTka, aMUHOKHUCIIOTHI, O€IKU, UCKYCCTBEHHbIE
BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPbI, MbUIa U MOIOILINE CPENICTBA;

yYMeTh:

Ha3bIBATbh HW3YUYCHHBIE BEIIECTBA MO «TPUBUAIBHON» M MEXKIYHAPOAHON HOMEHKJIATypam; OIpeaessiTh:
BAJIGHTHOCTh M CTENEHb OKHUCJIEHUS XHWMHUUYECKHX DJJIEMEHTOB, 3apsiJi MOHA, THUIN XUMHUYECKOH CBS3H,
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, THUI KPUCTAJUIMYECKOW PEIIETKH, XapaKTep CpeAbl B BOJHBIX
pacTBOpax, OKHUCIHUTEIb W BOCCTAHOBHUTENb, HANpPaBICHUE CMEILIECHUS PABHOBECUS TI0J BIUSHUEM
pasnIuuHBIX (PAKTOPOB, H30MEpPHl W TOMOJIOTH, MPUHAJICKHOCTh BEIIECTB K Pa3IUYHBIM Kjaccam
OpraHUYEeCKUX COEAUHEHUM, XapakTep B3aUMHOIO BIIMSHUS aTOMOB B MOJEKyJlaX, THUIbl PEAKIU B
HEOPTraHUYECKOW W OPraHUYECKON XUMHH, XapaKTepu30BaTh: S- , P- U (-3JIEMEHTHI M0 MX TOJIOKEHHUIO B
nepuoanueckoit cucreme JI.M.MenneneeBa; oOmme XWMHUYECKHE CBOWCTBA METAJUIOB, HEMETAIIIOB,
OCHOBHBIX KJIaCCOB HEOPTraHMYECKHWX COCIUHEHUU; CTPOEHHWE M CBOWCTBA OPraHWYECKUX COCTUHEHUH
(YyrneBomopoJoB, CIIUPTOB, ()EHOJIOB, albACTUIOB U KETOHOB, KAPOOHOBBIX KUCIOT, aMHHOB, aMUHOKHCIIOT U
YTJIEBOJIOB);

00BSICHATH. 3aBUCHMOCThH CBOMCTB XUMHUYECKOTO dJIEMEHTa U 00pPa30BaHHBIX UM BEIIECTB OT MOJIOKEHUS B
nepuoanueckoit cucreme JI.M. MenpeneeBa; 3aBUCHMOCTb CBOWCTB HEOPraHMYECKUX BEIIECTB OT HX
cocTaBa M CTPOGHUS; TPUPOLY M CIOCOOBI 0Opa3oBaHHUS XUMHUYECKOW CBSI3U; 3aBHCHUMOCTH CKOPOCTH
XUMHYECKON PEaKIu OT Pa3IUYHbIX (PaKTOPOB, PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCIUHCHHM OT
CTPOECHUS UX MOJIEKYJT;



BBINOJIHATh XUMHUYECKMH JKCIEPHUMEHT [I0: pAClO3HABAHUIO BAXXHEHIIMX HEOPraHWYECKUX U
OpPraHMYECKUX BEILECTB; IOJIYYEHHIO KOHKPETHBIX BEIIECTB, OTHOCAIIMXCS K HW3YYEHHBIM Kilaccam
COCIMHECHU;
NPOBOJMUTH PACUYETHI 10 XUMHUUECKUM (DOpMYIJIaM U ypaBHEHUSIM PEaKIIHii;
OCYILIECTBJSATH CAMOCTOSITENIbHBIA TOWUCK XWMHUYECKOW WH(GOPMAIUU C HCIOJIB30BAHUEM PA3ITUIHBIX
HMCTOYHUKOB (CHPABOYHBIX, HAYYHBIX M HAYYHO-TIONYJSPHBIX H3JaHHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); WMCHOIB30BATh KOMIIBIOTEPHBIC TEXHOJOTHUU IS OOpabOTKHM U Tepenadyu
nH(pOpMaLIUU U ee MPEACTABICHUS B pa3IUYHbIX (hopMax;
HCMO0JIb30BATH NMPUOOPETEHHbIE 3HAHUSA M YMEHUS B MPAKTHYECKOH 1esiTeIbHOCTH U NMOBCEIHEBHOM
JKU3HM JUIS: TIOHMUMaHMs TJ0OaldbHBIX MPOOJIeM, CTOSIIMX TIEpes YeIOBEYECTBOM: HKOJIOTHMUECKHUX,
SHEPTETHYECKUX U CHIPHEBBIX; OOBSICHCHUS XUMHUYECKHUX SIBICHUH, MPOUCXOAAIIUX B MPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE; HKOJOTMYECKH TPAMOTHOTO TOBEJACHHUS B OKpYXaloUlell cpeie; OLEHKH BIMSHHUS
XUMHUYECKOTO 3arpsi3HEHUsI OKPYXKAIOIIEH cpeibl HA OpPraHU3M 4YeJiOBeKa U JIPYTrue >KUBBIE OPraHU3MBI;
6e3omacHoOl paboThI ¢ BellecTBaMu B J1a00paTOpuu, OBITY U Ha MPOU3BOJACTBE; ONPEAEICHUS BOZMOXHOCTU
MPOTEKAHUs XUMHUYECKUX IMPEBpAIICHU B pPAa3IUYHBIX YCJIOBUSX U OLCHKA HUX TOCIEICTBUK;
pacrno3HaBaHus U UACHTU(UKALMY BAKHEUIINX BEIIECTB U MAaTEPUANIOB; OI[CHKU KaueCTBa MUTHEBOW BOJbI
U OTHCIHHBIX THIIEBBIX IMPOJYKTOB; KPUTHUYECKOW OIICHKH JIOCTOBEPHOCTH XHMHUYECKOW HWH(OpPMAIIHH,
MOCTYHAIOIIeH U3 pa3TUYHBIX HCTOYHUKOB.

I[lnannpyemble pe3ybTaThl OCBOEHUSI YUeOHOI0 MpeMeTa, Kypca

Jluunocmupimu pe3ybraTaMu U3yUeHUs IPeaAMETa « XUMUS» SIBISIOTCS CIEAYIOLUINE YMEHUS:

- OCO3HaBaTh €JMHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIEro MUpa, BO3MOKHOCTH €r0 IO3HABAEMOCTH U
00BSICHIMOCTH Ha OCHOBE JIOCTH)KEHUI HAYKH; - TIOCTETIEHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE
MHUPOBO33PEHHUE: OCO3HABATH OTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITEJILHOM 1€ TEIbHOCTH BHE LIKOJIBI;

- OLICHUBATh KU3HEHHbIC CUTYAIIUH C TOYKH 3peHuUs 0e30macHoro o0pasa »KU3HU U COXPaHEHMS 3/10POBbS;
- OLICHUBATh 3KOJOTUYECKHI PUCK B3aMMOOTHOIIEHUN YEeJIOBEKA U MPUPOIbL;

- (hopMUpPOBATh FIKOJIOTMYECKOE MBIIUICHUE: YMEHHE OLIEHUBATh CBOIO JIEATEIILHOCTD M MOCTYNKH JPYTUX
JIOJIEH ¢ TOUKH 3pEHUsI COXPAHEHHUS OKPY)KAIOIIEH CpeJibl - FrapaHTa KU3HH U 0J1aronoiydus Jroei Ha
3emie.

Memanpeomemnuvimu pe3ylibTaTaMu u3ydeHus Kypea «Xumus» B 10-11 kiaaccax sisercs popMupoBaHue
YHUBEpCaJIbHBIX yueOHbIX aeicTBuil (YVY ).

Pezynamugnvie YY/I:

— CaMOCTOSITENILHO 00HAPYKUBATH 1 (OPMYJIHPOBATH YUeOHYIO POOIeMy, ONPEAEIATh Lesb yu4eOHOM
NESITENIbHOCTH;

— BBIIBUTaTh BEPCUU pEUICHUs TPOOIeMbl, 0CO3HABATH KOHEUHBII pe3ynbTar,

— paboTasi 1o MiIaHy, CBePATh CBOU ACUCTBUS C LENBIO U, IPU HEOOXOAUMOCTH, BBIOMPATH U3
IPEUIOKEHHBIX U HCKATh CAaMOCTOSITEIBHO CPE/ICTBA IOCTUKEHHUS 1IeITH;

— (MHAMBUIyaJIbHO WJIU B TPYIIIE) IJIaH pelIeHUs] MPoOIeMbl; HCIPABIATH OIIMOKN CaMOCTOSITENIBHO;

— B JIMAJIOTE C YUYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTENIEHO BEIPAOOTaHHBIE KPUTEPHH OLICHKH.
Yuenux:

- oOHapy)uBaeT u GopMyIupyeT y4eOHyI0 MpooOieMy MO PYKOBOJACTBOM YUUTEIS;

- CTaBMT LIEJIb JACATEIBHOCTH Ha OCHOBE IOCTABJICHHOM MPOOJIEeMBbI U Mpe iaraeT HeCKOIbKO CIIOCO00B ee
JOCTUKECHHUS;

- CaMOCTOSTEIBHO aHAIN3UPYET YCIOBUS JOCTH)KEHHUS LIENN HA OCHOBE YUYETA BBIJCIEHHBIX YUUTEIEM
OpPUEHTHPOB JACUCTBUS B HOBOM y4eOHOM MaTepuale;

- IUTAHUPYET PECYPCHI ISl JOCTHXKEHUS LIeNIH;

- Ha3bIBa€T TPYAHOCTH, C KOTOPBIMU CTOJIKHYJICS MIPH PEIICHUH 3aJ]aui, U MpeJiaraeT MyTu ux
npeoiosieHust/ u30eranus B HajbHENIIEeN 1eATEIbHOCTH.

Yuawuiica nonyaut Bo3M0OXXHOCTh HAYUUTHCS:

— CaMOCTOSITENIbHO CTABUTH HOBbIC YUEOHBIC 1IEJIN U 3a/1a4H;

- CAaMOCTOATEJIBHO CTPOUTH KU3HEHHBIE IJIAHBI BO BPEMEHHOM NEPCIIEKTUBE;

- [IpY TUTAHUPOBAHHUU JOCTHIKEHHS LIEJIel CaMOCTOSITENIbHO U a/IeKBaTHO YYMTBIBATH YCIOBUS U CPEIICTBA
UX JOCTH)KEHUS,;

- BbIIEJIATH AIbTEPHATHBHBIE CIIOCOOBI TOCTHXKEHUS 1IETIH U BRIOUpaTh Hanbosee 3(pPpeKTUBHBIN croco0;




- aJICKBaTHO OLIEHUBATH CBOM BO3MOXXHOCTHU JOCTHXKCHHUS LM ONPEEIEHHON CIIOKHOCTH B Pa3IMYHBIX
cdepax caMOCTOSITENEHON e TEIbHOCTH.

Ilo3nasamenvuvie YY/I:

— aHAJIM3MPOBAaThb, CPABHUBATH, KJIacCU(ULIUPOBATH U 00001aTh (PaKThI U SIBJICHUS. BBIABIATH NPUYUHBI U
CJIEJICTBUS IPOCTBHIX SIBICHUIA;

- OCYHIECTBJISITH CPAaBHEHUE, KIIACCU(UKAIINIO, CAMOCTOSTEIILHO BBRIOUPAsi OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JIOTHYECKHUX OIepalluii;

- CTPOMTH JIOTHYECKOE PACCYKICHUE, BKIIFOYAIOIIEE YCTAHOBICHUE IPUIMHHOCIICICTBEHHBIX CBS3CH;

- CO31aBATh CXEMATUYECKUE MO/JICIIH C BbIJIEJICHHEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa;

- COCTABJSATH TE3UCHI, PA3IMYHbIC BU]IBI IJIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.);

- NpeoO6pa3oBbIBATH HH()OPMAIMIO U3 OJTHOTO BHUJIA B APYToOi (TaOJIMITy B TEKCT H TIp.);

- YMeTb OIpeIeIsITh BO3MOXHBIC UCTOYHUKN HEOOXOMMBIX CBEICHUH, POU3BOIUTH TIOUCK HH(POpMALIHH,
aHAJIM3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.

Yuenuk:

- OCYIIECTBIIAET PACIIMPEHHBIN MOUCK HH(OPMALIMHU C UCIIONIb30BaHHEM pecypcoB Oubnuorek u MHTepHera;
- CYUTHIBACT MHPOPMAITUIO, TIPEJCTABICHHYIO C HCIIOJIb30BAaHHEM PAHEE HEM3BECTHBIX 3HAKOB (CHMBOJIORB)
MIPY HAJIMYUY UCTOYHHKA, COACPIKAIIETO UX TOJIKOBAHUE;

- CO3J]aCT MOJICITH Ml CXEMBI JUIS pelIeHus 3a1a4. [IepeBoIUT CIIOKHYIO TI0 COCTaBy HH(GOPMAITHIO U3
rpadUyecKoro Uiu CUMBOJILHOTO MPEACTABICHUS B TEKCT U HA000POT;

- YCTaHABIIMBAET B3aMMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHH, SIBIICHUH, POIIECCOB;

- Y4aCTBYET B MPOEKTHO- UCCIIE0BATEIHCKOM IEATEIbHOCTH;

— IPOBOMT HAOIIIOICHUE B SKCIIEPUMEHT IT0JI PYKOBOJCTBOM yUHUTEIIS;

— OCyIIeCTBIseT BbIOOp Hanbosee 3¢ (HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUI;

— JaeT OTpeCIICHNE TIOHATHSM;

— yCTaHABIUBAET MPUYUHHO-CIICJICTBEHHBIE CBSI3H;

— 00001I1aeT MOHATUS — OCYIIECTBIISIET JJOTHYECKYIO OTNEPaIlMIO MePexXo/1a OT BUIOBBIX MPU3HAKOB K
POJIOBOMY TIOHSATHIO, OT MOHATHSI ¢ MEHBIITM 00BEMOM K TIOHATHIO ¢ OOJIBIINM 00BEMOM;

— OCYIIIECTBIISIET CpaBHEHHUE U KiIacCU(DUKAIINIO, CAMOCTOSTEIHHO BEIOMpask OCHOBAHUS M KPUTEPHUH IS
yKa3aHHBIX JJOTHYECKHUX OTEepallyii;

— CTPOUT KJIacCU(DHUKAIMIO HA OCHOBE JUXOTOMHUYECKOTO JISIICHHS (Ha OCHOBE OTPHIIAHMUS);

— CTPOUT JIOTUYECKOE pacCykIeHHE, BKIIOYAIOIIee YCTAHOBICHUE TPUUNHHO-CIIECACTBEHHBIX CBSI3EH;

— 0OBSCHSIET SIBICHUS, IPOIECCHI, CBSI3U U OTHOIICHUS, BBISIBISIEMbIE B X0/1€ UCCIICIOBAHMUS,

— 3HAeT OCHOBBI 03HAKOMHUTEIIBHOTO YTCHUS;

— YMEEeT CTPYKTYPHUPOBATH TEKCTHI (BBICISET IIIABHOE U BTOPOCTEIIEHHOE, TJIABHYIO HJICI0 TEKCTAa,
BBICTPAUBaET MOCIEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHI);

— CTaBUTH MPOOIIEMyY, apTyMEHTHPOBATh € aKTyalTbHOCT;

— CaMOCTOSITEIILHO IMPOBOJIUTH UCCIICAOBAHNE HA OCHOBE MPUMEHEHUS METO0B HAOJIIOICHUS U
IKCIIEPUMEHTA.

Kommynuxkamugnoie YY/I:

- CaMOCTOSITEIbHO OPTaHNU30BbIBATH YUeOHOE B3aUMOJICHCTBHUE B TPYIIIE (OMpenesaTh O0IIne IeNH,
pactpeeNiATh POJIH, TOTOBAPUBATHCS APYT C APYTOM H T.1.).

Yuenuk:

— co0JIr0AaeT HOPMBI IMyOJIMIHON PEYH M PETJIaMEHT B MOHOJIOTE U JINCKYCCHUH;

— TIOJIB3YETCS aJICKBAaTHBIMU PEUCBBIMHU KITUIIIE B MOHOJIOTE (ITyOJIMIHOM BBICTYIUICHHH), JTHAJIOTE,
TMCKYCCHUU;

— (hopmynupyeT cOOCTBEHHOE MHEHHUE W TTO3UIINI0, ApTYMEHTHPYET HX;

— KOOPJMHHUPYET CBOIO TIO3UITUIO C MO3HUIIHSIMH MTAPTHEPOB B COTPYAHUUYESCTBE IMPH BHIPAOOTKE OOIIETO;

— yCTaHABIUBAET M CPABHUBAET Pa3HbIE TOUKHU 3PEHHUS, TIPEK/E YeM IMPUHUMATH PEUICHHS | JIeNaTh BEIOOD;
— CIIOPUT M OTCTaMBAET CBOIO TIO3UIIMIO HE BPaXACOHBIM IS OTIIIOHEHTOB 00pa3oM;

— OCYIIIECTBIISIET B3aMHBIN KOHTPOJIb ¥ OKa3bIBAET B COTPYIHUYECTBE HEOOXOIMMYIO B3aHMOIIOMOIIIb;

— OPraHM30BBIBAET U INIAHUPYET yUeOHOE COTPYAHUUYECTBO C YUUTENIEM U CBEPCTHUKAMU; OMPEIEINIATH LEIH
U QYHKLIUHU YIaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHUS;




— yMmeeT paboTaTh B IPYyIIE — YCTaHABIMBAET paboune OTHOLIECHHS, 3PPEKTUBHO COTPYIHHYACT U
CIIOCOOCTBYET MPOTYKTUBHOMN KOOTICPALIHH;

— UHTETPUPYETCS B TPYIITY CBEPCTHUKOB U CTPOUT MPOYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMH U
B3pPOCIIBIMU;

— YYUTBIBATh Pa3HbIe MHEHHS U HHTEPECHl U 00OCHOBHIBATH COOCTBEHHYIO O3HIIHIO;

Yuawguiica nonyunt BO3MOXHOCTb HAYYUTHCA:

— MPOAYKTHBHO pa3pemaTh KOH(IMKTH Ha OCHOBE Y4€Ta HHTEPECOB U MO3UIIMI BCEX YYaCTHUKOB, TOMCKA U
OLICHKH JIbTePHATUBHBIX CIIOCOOOB pa3penieHns: KOH(QINKTOB;

— JIOTOBapUBAaTHCS U IPUXOANUTH K OOIIEMY PELICHUIO B COBMECTHOM JIeATEIbHOCTH, B TOM YHCIIC B
CHUTYaI[H CTOJIKHOBEHUS HHTEPECOB;

— Opatb Ha ce0s1 MHUIIMATUBY B OPTaHU3aLMU COBMECTHOTO JCHCTBUS (JEI0BOE JINAECPCTBO);

— BJIaJICTh MOHOJIOTUYECKOHN U AMAJIOrHYecKor (hopMaMu PeYH B COOTBETCTBUU C IPaMMaTUYECKUMU U
CHHTaKCHYECKUMH HOPMaMH POIHOTO SI3bIKA;

— CIJIeI0BAaTh MOPAIbHO-3THYECKUM H IICUXOJIOTUYECKUM MPUHIIMIIAM OOIIEHHS U COTPYIHUYECTBA Ha
OCHOBE YBOKUTEIHFHOT'O OTHOLICHHS K MApTHEPAM, BHUMAHHS K TJMYHOCTH JPYroro, aJIeKBaTHOTO
MEKJINYHOCTHOTO BOCTIPHSITHUS, TOTOBHOCTH a/ICKBaTHO PEarnpoBaTh Ha HYXKJIbI IPYTHX, B YaCTHOCTH
OKa3bIBaTh MIOMOIIb ¥ AIMOIMOHAIBHYIO MOACPKKY MapTHEPAM B IpoIiecce JOCTHKEHHS O0IIe 1en
COBMECTHOH JIESITEITbHOCTH.

IIpeomemnvimu pe3ynbTaTaMy U3y4EeHUS IPEIMETA SIBIISIOTCS CICTYIONINE YMEHHUS:

— 0CO3HAHHE POJIH BEIIECTB: - ONPEIENIATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJE M TEXHUKE; - OOBSICHATH
POJIb BEILIECTB B HX KPYrOBOPOTE;

— paccMOTpeHHre XUMHUYECKUX MPOIIECCOB: - MPUBOANUTE MPUMEPBI XUMUYECKHX MPOLIECCOB B TIPUPOJIE; -
HaXOJHTh YEPTHI, CBUACTEIHCTBYIONIME 00 OOMIMX MPHU3HAKAX XUMHUYECKHUX MTPOIIECCOB M UX PA3IHYHSAIX;

— UCNOJIb30BaAHHE XUMUYECKUX 3HAHUN B OBITY:— OOBSICHATH 3HAUEHUE BEUIECTB B )KU3HH U XO35ICTBE
YEJI0BEKa;

— OOBSACHATH MUD C TOUKHU 3PEHHUS XUMHUH: IEPEUUCIIATH OTIINYUTEIFHBIC CBOWCTBA XUMUUECKHX BEIIECTB;
pa3nuyaTb OCHOBHBIE XUMHUYECKHUE MPOIECCHI; ONPEACIIATH OCHOBHBIC KJIaCChl HEOPTAaHUYECKHUX H
OpPraHUYECKUX BELIECTB; HOHUMATh CMBIC XMMUYECKUX TEPMHHOB.

— OBJIaJIeHHe OCHOBAaMH METOJIOB MTO3HAHUS, XapaKTEPHBIX JIJISl €CTECTBEHHBIX HAYK:— XapaKTepU30BaTh
METOBI XUMUYECKON HayKH (HaOJt0IeHe, CpaBHEHHE, YKCIIEPUMEHT, H3MEPEHNE) U UX POJIb B TO3HAHUHT
IPUPOJIBL; TPOBOJUTH XMMUYECKHE OIBITHI U AKCIIEPUMEHTHI U OOBSCHATH UX PE3yIbTATHI.

— YMeHHe OLleHUBATH MTOBEJICHHUE YeJI0BEKA C TOUKH 3PEHHsI XUMHUYECKON 0€30MacCHOCTH MO0 OTHOIICHHIO K
YeJIOBEKY M MPHUPO/Ie: UCIIOIB30BaTh 3HAHUS XUMHHU MIPU COOJIIOICHUH IPABUJI HCIOIb30BAHUS OBITOBBIX
XUMHAYECKHX TPENapaToB; pa3inyaTh OMacHbIE U O€30IacHbIC BEIIECTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

- BBIJIBUTATh U TMIPOBEPSATH SKCIIEPUMEHTAIBHO TUTIOTE3bI O XUMHUYECKIX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, UX CIOCOOHOCTHU BCTYMAaTh B XMMUYECKHE PEAKIIUHU, O XapaKTepe U MPOTyKTax
Pa3IMYHBIX XUMUYECKUX PEaKIIHIA;

- XapaKTepu30BaTh BELIECTBA 10 COCTaBY, CTPOSHHUIO U CBOMCTBAM, YCTaHABIMBATh IPUUYUHHO-
CIICZICTBEHHBIE CBSI3U MEX/Ty TAaHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;

- COCTaBJIATh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPaBHEHHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

- POTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIFHBIC ITH BOCCTAHOBUTEIIHLHBIE CBOMCTBA C
YUYETOM CTENEHEW OKUCICHHS SJIEMEHTOB, BXOJIAIINX B €r0 COCTaB,;

- COCTaBJIATh YPaBHEHUS PEAKIIN, COOTBETCTBYIOIINX ITOCIIEI0BATEILHOCTH MTPEBPAIICHU I
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

- BBIJIBUTATh U TIPOBEPSATH SKCIIEPUMEHTAIBHO TUTIOTE3BI O Pe3yIbTaTaX BO3ACHCTBUS pa3IHIHBIX (DaKTOPOB
Ha U3MEHEHHUE CKOPOCTH XMMUYECKOH peaKInu;

- UCTIOJIK30BATh MPHUOOPETEHHBIE 3HAHMUS JIJISI SKOJIOTHIECKH TPAaMOTHOTO TIOBEJICHHSI B OKPYIKaIOIIEH cperie;
- HCTOJIB30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUU TPU BHITIOJHEHNUHU MPOEKTOB M y4eOHO-
HCCIIe0BAaTEIbCKHX 3a/1a4 110 U3YYSHHIO CBOMCTB, CITIOCOOOB MOTYYEHHS U pacIiO3HABAHHS BEILECTB;

- 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEIIECTBAX U XUMHUUECKUX MPOLIECCaX;

- KPUTUYECKH OTHOCUTHCS K TICEBAOHAYYHOH MH(POPMAIIH, HEJJOOPOCOBECTHOM peKlaMe B CPEACTBAX
MaccoBOM MH(pOpMAIIHH;

- 0CO3HABAaTh 3HAYECHNE TCOPETHUECCKNX 3HAHUN 110 XUMUU JUTS IPAKTHYECKOH JeATEIbHOCTH YEI0BEKa;



- CO371aBaTh MOJICJIA U CXEMBI JIJIsl pEHICHHs YIeOHBIX U TTO3HABATENbHBIX 3aa4; TOHUMATh HE0OX0IUMOCTh
COOITIOICHHS TTPEIITMCAHUH, TTPEUIaraeéMbIX B HHCTPYKIIHSIX TI0 UCITOJIb30BAaHHIO JIEKAPCTB, CPEIICTB
OBITOBOW XMMHH U JIP.

TeMaTnuyeckoe MJIAHNPOBaAHUE

HanmeHnoBanne TemMbl KomngectBo KonTposibHbie [IpakTnueckue
4acoB paboThI paboThI
1 Crpoenue BemecTna. 11 Nel
2 XWMHYECKUE PEAKIIHH. 19 Ne2 Nel
3 BemecrBa u ux cBoiicTsa 17 Ne3 Ne2
4  Xwumus B )KU3HHU 00IIIECTBA 2
5 PesepBHOe BpeMms 2 Pabota
IIPOMEKYTOYHOU
aTTEeCTALMHU.
Hroro 4 2
Hroro | 51 yac




Coaepxxanue Kypca

Tema 1. Ctpoenue Bemectna (11 )
AtoM. Xumuueckuii anemenT. M3oronsl. [IpocThie U ClOXKHBIE BEIIECTBA.

3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBPALIEHUS SHEPruu Mpu
XMMHUYECKMX peakLusAX, 3aKOH IIOCTOSHCTBAa cocTaBa. BeljecTBa MOJEKYISPHOTO H
HEMOJIEKYJIIPHOIO CTPOEHHUS.

ATtomHBIe opOuTany, s-, P-, d- u f-anexTponsl. OCOOEHHOCTH pa3MEIICHHUs IICKTPOHOB 110
opOuTaIsIM B aToOMax MaybIX M OonpmMx nepuoaoB. CBs3b NEPUOAMUYECKOTO 3aKOHA U
NEPUOJIMYECKON CUCTEMBbl XMMUYECKHX 3JIEMEHTOB C TEOpHEH CTpoeHus aromoB. KopoTkuit u
JUIMHHBIA BapHaHThl TAOIUIBI XUMUYECKUX 3JIEMEHTOB. [lookeHne B mepuoandeckoi cucteme
xumuyeckux saemeHTtoB JI. M. MenzaeneeBa Bomopona, JaHTAHOWIOB, AaKTHHOMIOB H
HCKYCCTBEHHO IIOJy4YEHHBIX 3JIEMEHTOB.

BanentHOCTh M BaJICHTHEIC BO3MOYKHOCTH aTOMOB.

Xumunueckasi cBsi3b. MoHHas cBsa3b. Karnonsl u aHnoHbl. KoBaneHTHas HEMoNsipHas CBSA3b.
KoBanentHass  mojsipHas ~ CBS3b. DJIEKTPOOTPULIATETBLHOCTb. CrenieHb  OKHCJICHMA.
Meramumnueckas cBsi3b. BopopomHas cBsa3b.  [IpoCTpaHCTBEHHOE CTPOCHUE  MOJIEKYH
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB.

THUIIBI KPUCTAINIMYECKHUX PELIETOK U CBOKCTBA BEILECTB.
[TprunHbBl MHOrOOOpa3us BEIIECTB: U30MEPHS], TOMOJIOTHS, aJUIOTPONUS, U30TOIUS.

Jucnepcubie cuctemsl. lcrtunnble pacTtBopbl. CrocoObl BbIpaXEHHUS KOHILIEHTpalUU
pacTBOPOB: MaccoBas JOJsl PACTBOPEHHOTO BELIECTBa, MOJSpHas KoHIEeHTpanus. KomnouaHsie
pacTBOphI. 307U, TEIH.

JemoHcTpanuu. Mojenn HMOHHBIX, AaTOMHBIX, MOJEKYJISPHBIX M  METaNIMYECKUX
KPUCTAJIMYECKUX pemeTok. DPdext Tunnans. Moaenan MOiIeKya H30MEPOB, TOMOJIOTOB.

JlaGopaTtopHbie onbIThI. [IpUroToBIIeHNE PACTBOPOB 3aJaHHOW MOJISIPHOM KOHIICHTPAIIUH.

Pacuernble 3amaun. BelumciieHne wmaccbl (KOJIMYECTBAa BeEIIECTBA, O0OBbEMa) MPOAYKTa
peaKkuuy, eciy AJIs €ro MOJIydYeHUs JaH pacTBOP C ONpPEAEIEHHOW MacCOBOW JOJIEH MCXOAHOIO
BEILIECTBA.

Tema 3. Xumuueckue peakiuu (19 )
Knaccudukanus XuMHYECKUX peakluii B HEOPTAaHUYECKOW U OPraHNYeCKON XUMUHU.

CKOpOCTh peakIiiy, ee 3aBUCUMOCTb OT pa3iNuHbIX (hakTopoB. KaTanms M Karaau3aTOphI.
OGparumocTh peaknuii. XuMuueckoe paBHoBecue. CMelieHue paBHOBECHS MO JCHCTBHEM
pa3nuunbix (aktopoB. [lpunnun Jle [llarense. [Ipou3BOACTBO CEpHOM KHUCIOTHI KOHTAKTHBIM
CIocoo0oM.

OnexTponuTtnueckass auccouuanus. CuiipHble U cialble AMeKTpodauThl. Cpena BOIHBIX
pacTBOPOB: KHUcIas, HelTpanbHasl, mienodnas. Bogopoausiii mokasarens (pH) pactBopa.

JemoHcTpanuu. 3aBUCHUMOCTh CKOPOCTH pEaKLIMU OT KOHLEHTPAlMU U TEeMIEepaTyphl.
PasnoxxeHne nepokcua BOJIOpOAa B IPUCYTCTBUY KaTanu3aropa. OnpeneneHue cpelibl pacTBopa
C TIOMOIIIbIO YHUBEPCAILHOTO UHIUKATOPA.

JlaGopatopubie ombIThl. [IpoBeneHne peakiii MOHHOTO OOMEHa Uil XapaKTepUCTUKU
CBOMCTB AJIEKTPOJIUTOB.



Tema 4. BemectBa u ux cpoiictea (17 4)

[lonoxxeHne MeTauIOB B INEPUOAUYECKOM CHCTEME XHMHMUYecKuX dinemeHtoB J[. H.
MenneneeBa. O0mme CBOMCTBA META/UIOB. DJIEKTPOXUMHUYCCKHI DPsii HANPSOKCHUH METaJUIOB.
OO6mue crnocoObl MOJYyYEHUs METAJUIOB. ODIJIEKTPOJIM3 PacTBOPOB U paciuiaBoB. IlonsaTue o
Koppo3uu MeTaioB. CriocoObl 3alUThl OT KOPPO3UH.

O0630p MeTayuioB TIaBHBIX MOArpynn (A-Tpymnm) HEpUOAMYECKON CHUCTEMbl XHMHUYECKUX
AJIEMEHTOB.

00630p MeTauIoB MOOOYHBIX moarpymnn (b-rpymnm) nmeproaudeckol CHCTEMbl XMMHYECKUX
AJIEMEHTOB (MEJb, ITMHK, JKEJI€30).

OKcuabl U THAPOKCUIBI METAILIOB.

Hemonctpanuu. O3HakoMIIeHHE ¢ 00pa3iaMy METaJUIOB M MX coequHeHni. B3aumopeiicTeue
HIEJIOYHBIX U IIEI0YHO3EMENbHBIX METAJUIOB ¢ BOJOM. B3aumoneiicTBue Meu ¢ KUCIOPOJIOM U
cepoit. DnekTponu3 pactBopa xyopuaa meau(ll). OnpITel MO KOPPO3UM METAIIIOB U 3aIIUTE OT
Hee.

JlaboparopHble onbIThl. B3aumoeiicTBUE IIMHKA U JK€JI€3a C paCTBOPAMU KUCIIOT U IIEI0YEH.
3HaKOMCTBO ¢ 00pa3ljaMM METAJUIOB U UX pyAaMu (paboTa ¢ KOJUIEKIIUAMN).

Pacuernbie 3a7auyn. PacueTsl o0 XMMHUYECKUM YpaBHCHUAM, CBA3aHHBIC C MacCcoOBOM ,Z[OJ'IGIZ
BbIXOJa IMPOAYKTaA pCaKIUN OT TCOPCTUICCKHU BO3MOKHOIO.

O630p cBolicTB HeMeTauioB. OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOWCTBA THUITMYHBIX
HemeTauioB.  OKCHABI HEMETAIOB U KHCIOPOJACOJAEpKallue KHCIOTH. BomopoaHbie
COCMHEHUS] HEMETAJLIOB.

Jemonctpanuu. O3HaKOMIICHHE ¢ 00pa3iaMu HeMeTauioB. O0pasiibl OKCHIOB HEMETAIIIOB U
KHCIIOPOJICOIEpKAIIMX KHCIOT. ['opeHune cepbl, pocdopa, jxene3a, MarHusi B KHCIOPOJIC.

JlaGoparopHble ONBITHI. 3HAKOMCTBO C 00pa3llaMd HEMETAIJIOB M MX IPHUPOJHBIMU
coeIMHEHUsIMU (paboTa ¢ KOJIeKIUsIMH). PacriosHaBanue XJ10pua0B, Cyib(aToB, KapOOHATOB.

HpaKTI/I‘-ICCKaSI pa60Ta. Penienne kaueCTBEHHBIX U PpaCUYCTHBIX 3a1a4.
I'eneTmueckas CBI3b HCOPTaHUYCCKUX U OPTraHNYCCKUX BCUICCTB.
I'enermueckas cBsI3b HEOPTaHUYCCKUX U OPTraHNYCCKUX BEIICCTB.

[IpakTukym: penieHue >KCHEPUMEHTANBHBIX 3a7a4 10 HEOPTaHMYECKOW XUMHH; pPEIICHUE
HKCIEPUMEHTANIBHBIX 33J1au [0 OPraHMYECKOW XUMHHU; MOJIyuyeHHe, COOMpaHue U pacro3HaBaHue
ra3os.

Tema 5. Xumus B )u3HU o01iecTBa (2uaca)

Peseps (2 yaca)

Tpe6oBaHNsi K YPOBHIO NOATOTOBKH Y4AaIUXCS

PGSyJIbTaTbI 06yquH51 XHUMHHU JOJIDKHBI COOTBETCTBOBATDH 06H_[I/IM 3aaavaM MpeamMeTa u
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

PesynbpTarhl 00y4eHus OLEHUBAIOTCS MO NATHOAIIBHOM cucTeMe. [Ipu oLieHKe yUUTHIBAIOTCS
CIIEYIOIINE KaYECTBEHHBIC IIOKA3aTEIH OTBETOB:



1 rny6una (COOTBETCTBHE N3YUYEHHBIM TEOPETHUECKUM O00O0OIICHHSIM);

2 OCO3HaHHOCTH (COOTBETCTBHE TPEOYEMBIM B IpOrpaMMe YMEHHUSM ITPUMEHSATh
MOJYYEHHYIO0 HH(OPMAIIHIO);

3 mosiHOTa (COOTBETCTBHE 00BEMY MPOTPAMMBI M HH(MOPMAITUK yUeOHUKA).

[Tpu orieHKe YYUTHIBAIOTCS YUCIIO U XapaKTep OIUOOK (CYIECTBEHHbIEC WM HECYILIECTBEHHbBIE).

Cy1ecTBeHHbIE OIIMOKH CBSA3aHbl ¢ HEJOCTATOYHOM 1yOMHON M OCO3HAHHOCTBIO OTBETA
(HarpuMmep, yYEHUK HENPAaBUIIBHO YKa3aJl OCHOBHBIE IIPU3HAKU MOHSTUMN, SIBJICHUM, XapaKTepHbIE
CBOWCTBA BELECTB, HEMPABWIBHO (POPMYIUPOBAIT 3aKOH, IIPABUIIO U T. 1. WJIM YYEHUK HE CMOT
IPUMEHHUTh TEOPETUUECKUE 3HAHUS Il OOBSICHEHUS U TIPEJCKa3aHMs ABJICHUN, YCTAHOBJICHUS
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l, CPABHEHUS U KJIacCU(UKALMK SBICHUH U T. I1.).

HecymiecTBeHHbIe OMINOKK ONPEEIAIOTCS HEMOJIHOTON OTBETA (HalpuMep, yIyIleHue U3 BUaa
KaKoro-im0o HexapakTepHoro (hakTa IpH OIMCAHUU BELIeCTBa, mnpoiecca). K HuM MOKHO
OTHCCTH OI'OBOPKH, OITMCKHU, JOIMYIICHHBIC 10 HCBHUMATCIbHOCTH (HaHpI/IMep, Ha ABa 1 OoJtee
YpaBHEHHSI PEAKIIMU B TIOJTHOM HOHHOM BHJIE JIOIYIIIEHA OIMOKA OHa OMMOKa B 0003HAYCHUU
3apsijia MoHa).

PesynbTarsl 00yueHus IpoBepsIFOTCS B IPOLIECCE YCTHBIX U MUCbMEHHBIX OTBETOB yYalUXcs, a
TAK)K€ IIPU BBIIIOJIHEHUY UMH XUMHUUYECKOT'0 SKCIIEPUMEHTA.

OueHka TeopeTH4eCKHX 3HAHUH
Ommemxa «5»:

1 oTBeT MONHBIN U NPaBUIbHBINA HA OCHOBAHUU U3YYEHHBIX TEOPHUI;

2 Marepuall U3JI0KEH B ONPEICICHHON JIOTHYECKOH MOCIeI0BATSIILHOCTH, JTUTEPATYPHBIM
SI3BIKOM;

3 OTBET CaMOCTOSITEJIBLHBIMH.

Ommemxa «4d»:

1 oTBeT nonHbBIN U NPaBUIbHBINA HA OCHOBAHUU U3YYEHHBIX TEOPUH;

2 Marepual U3JI0KEH B ONpeIeTICHHON JTOTHUeCKOH MOCIeI0BaTeIbHOCTH, IIPH STOM
JIOTTYIIEHBI IBE-TPU HECYIIECTBEHHBIE OITMOKHU, UCTTPABICHHBIE 110 TPEOOBAHUIO
YUUTEIA.

Ommemxa «3»:

1 oTBeT MONHBIN, HO MPU ATOM JIOMYIIEHA CYIIECTBEHHAs OMNUOKA UM OTBET HETIOJIHBIH,

HECBSI3HBIMN.
Ommemka «2»:

1 1npu oTBeTe 0OHAPYKEHO HETIOHUMAHUE YYAITUMCS OCHOBHOTO COJIEpKaHUs y4eOHOTO
MaTepuana Uil JOMYIIeHbI CYIECTBEHHBIC OITUOKH, KOTOPHIE YUAIIUHCS HE MOXKET
WCIIPABUTH MPU HABOSIIMX BOIIPOCAX YUUTETIS.

Ommemka «I»:

OtcyTcTBUE OTBETA.

OueHnka 3KCNePUMEHTATIbLHBIX YMEHUi

OreHka CTaBUTCS HA OCHOBAHUU HAOIIOIEHUS 32 yJalllUMCS U TUCBMEHHOTO OTUYeTa 3a padoTy.
Ommemka «5»:

1 pabota BBITIOIIHEHA TTOTHOCTHIO U TIPABHIIBLHO, CICNIaHbI IPaBUIIbHBIC HAOTIOACHMS 1
BBIBO/IBI;

2 OSKCIEpUMEHT MPOBEJCH MO MJIaHy C YYEeTOM TEXHUKH 0€30MaCHOCTH U MPaBUI paboThI C
BEIIIECTBAMH M 00OPYI0BaHUEM;

3 TpOSBICHBI OPTaHU3AIMOHHO-TPYIOBBIE YMEHUs (TIOACPKUBAIOTCS YHCTOTa pabovero
MeCTa ¥ TOPSAJIOK Ha CTOJIC, SKOHOMHO HCTIOJB3YIOTCS PEaKTHUBHI).



Ommemka «4»: paboTa BBINOJIHEHA TPABUIBHO, CJICNIaHbI IPABUIIbHbIE HAOIIOACHUS U BHIBOJIBI,
HO IIPU TOM 3KCIIEPUMEHT MIPOBEEH HE MOJHOCTHIO WU JIOMYILEHbl HECYILIECTBEHHbIE OIINOKH
B paboTe ¢ BeecTBaMu U 000pyJOBAHUEM.
Ommemka «3»: paboTa BbIIOJIHEHA [TPABUIIBHO HE MEHEE YEM Ha I1OJIOBHHY MJIU JIOMYyIEeHa
CylIeCTBEHHasl OIMOKa B X0JI€ SKCIIEPUMEHTA, B 00bSICHEHNH, B 0(hOpMIIEHNHU pabOTHI, B
coOJII0IeHNH ITPpaBUi O€30MaCHOCTH MU padoTe ¢ BeleCTBaMU M 000py1I0BaHUEM, KOTOpast
UCTIPABIIAETCS 10 TPEOOBAHUIO YUUTEIIS.
Ommemka «2»: nonyuieHsl aAse (1 6ojee) CylecTBEHHbIE OIIMOKN B X0/1€ IKCIIEPUMEHTA, B
00BsicHEHUH, B 0()OpMIICHIH PaOOThI, B COOTIOACHUH MTPABIII TEXHUKH 0€30TIaCHOCTH TPH
paborte ¢ BeliecTBaMu 1 000py10BaHUEM, KOTOPBIE yUalUIiCsl HE MOXKET UCIIPaBUTh JJake 110
TpeOOBAHUIO YUUTEIIS.
Ommemxka «1»: paboTa HE BBIIOJIHEHA, Y YYalIerocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHbIE
YMEHHUSI.
Ouenka yMeHHH peliaTh IKCIePUMEHTATbHbIE 321241
OtmeTtka «5»:

1 1ulaH pemieHust COCTaBIICH NPABUIILHO;

2 TpPaBUIBHO OCYHIECTBIICH MOJ00P XMMHUYECKUX PEAKTUBOB U 00OPYIOBaHUS;

3 J1aHO MOJHOE OOBSCHEHUE U CJIeNIaHbl BBIBOJIBI.
OtmeTKa «4»:

1 1uiaH pemieHust COCTaBICH NMPABUIIBHO;

2 TPaBUIBHO OCYHIECTBIICH MMOJ00P XUMHUYECKUX PEAKTUBOB U 000PYIOBAHUS, IPH STOM

JIOIYILIEHO He 0oJjiee ABYX HECYIIECTBEHHBIX OIINOOK B OOBSICHEHUSAX U BBIBOJIAX.

OtmeTtka «3»:

1 1ulaH pemieHust COCTaBIIECH NPABUIILHO;

2 TpPaBUIBHO OCYLIECTBIICH MTOJ00P XUMHUECKUX PEAKTUBOB M 000PYIOBAHUS, HO

JIOMYIIEHA CYIIeCTBEHHAas! OIINOKa B 0ObSCHEHUN U BBIBOJIAX.

OtmeTKa «2»: JomnyleHsl 1Be (1 0oJiee) CyIeCTBEHHbIE OLIMOKH B IJIaHE PEIICHHUs, B I0J100pe
XUMHUYECKHX PEAKTUBOB U 00OPYAOBaHUs, B O0BSICHEHUH U BBIBOJAX.
OtMmetka «1»: 3amava He perieHa.
OuneHka yMeHHIi peliaTh pacueTHbIE 321241
OtmeTKa «5»: B JOTHYECKOM pacCyK/I€HUU U PELIeHUH HET OLIMOO0K, 3ajjaua peleHa
palMOHATIBHBIM CITIOCOOOM.
OtMmeTKa «4»: B JOTHYECKOM PacCyX/I€HUU U PELIeHUH HET CYIIECTBEHHbIX OIIMOOK, HO 3a]a4a
peleHa HepalMoHAIbHBIM CLIOCOOOM WIIM JIONYLIEHO He OoJiee ABYX HECYIIECTBEHHBIX OINOOK.
OtmeTKa «3»: B JOTHYECKOM PacCyKJI€HUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHa
CylIeCTBEHHasl OIIMOKa B MaTeMaTHUYECKUX pacueTax.
OtMmeTKa «2»: UMEIOTCS CYIIECTBEHHbIE OLIMOKHU B JIOTMUECKOM PACCyKICHUH U PEILICHUU.
OtmeTka «1»: 3a1a4a He peleHa.
OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Orenka «5»: OTBET NOJHBII U PAaBUJIbHBIHN, BO3MOXHA HECYIIECTBEHHAs OIIMOKA.
OtmeTKa «4»: OTBET HEMOJHBIN WK JONYIIEHO He 00Jiee IBYX HECYHIECTBEHHBIX OUIHOOK.
Otmetka «3»: paboTa BBIIIOJHEHA HE MEHEe YeM HaIlOJIOBUHY, JOMYIIEHA CYIeCTBEHHAs
omnOKa U IBe-TPHU HECYIIECTBEHHBIE.
OtmeTka «2»: paboTa BBIIIOJHEHA MEHEE YeM HAlOJIOBUHY HIIM COAECPKUT HECKOIBKO
CYIIIECTBEHHBIX OIIMOOK.
Otmetka «1»: paboTa He BBINOJIHEHA.
[Tpu orieHKe BBHIMTOTHEHHSI MTUCHMEHHON KOHTPOJIBHOM paboThl HEOOXOIMMO YIHTHIBATH
TpeGoBaHuUs eMHOro oporpahuIeckoro pexxuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa00Ty KOPPEKTUPYET MPEIIECTBYIONINE OTMETKH 32
YeTBEPTh, NOIYrOAME, TOI.



Kanenoapno-memamuueckoe naanuposanue no xumuu 11 knacc

Ne Tema pa3zgena, ypoka Koun-Bo [Hara no ara o

1/ 4acoB IaHy bakrty

i

I'nasa Ne 1 «Cmpoenue eewgecmey - 11 uacoes

1 | Atom - cnokHas yactua. CocTosiHUE 3JIEKTPOHOB B 1
aToMe. THCTpyKTax M0 TEXHUKE OE30MMaCHOCTH MIPH
paboTe B KaOMHETE XUMHUH

2 | DneKTpoHHBIE KOH(PUTYpaLUU B aTOMaX XUMHUECKUX 1
AJIEMEHTOB

3 | BaneHTHBIC BO3MOKHOCTH aTOMOB XUMHYECKHX 1
AJIEMEHTOB.

4 | KoutponwsHas padota Ne 1 o teme: "Ctpoenue 1
aToma"

5 | MonHas xumMuueckas CBsI3b U HOHHbBIC 1
KPUCTATTNYECKHE PEIICTKH.

6 | KoBaneHTHas MoyisipHasi M HETIOJISIPHAS XUMHUYECKUE 1
CBSI3H

7 | Metammyeckasi XUMUYECKast CBSI3b 1

8 | BogopoaHasi XumMuuecKast CBSI3b. 1

9 | Ilomumepsr 1

10 | AucnepcHbIe CUCTEMBI. 1

11 | O6obmaronwmii ypok nno reme: "CtpoeHue Bemects” 1

I'nasa Ne 2 «Xumuueckue peaxkyuuy - 19 waco

12 | Knaccuduxammss XuMUYeCKUX peaKkiuit 1
OpPraHN4eCKON U HEOPraHUYECKON XUMHUH

13 | Peakiuu, uayiue ¢ ©3MEHEHHEM COCTaBa BEIECTB: 1
10 YUCITY ¥ XapaKTepy pearupyrommux u
00pa3yroINXCs BEIIECTB.

14 | CxopocTh XxuMu4eckux peakuii. akTopsl, 1
BIUSIIOIIME HA CKOPOCTh XUMUYECKUX PeaKIuit

15 | OOpaTuMOCTh XUMHYECKUX peakunil. XUMHUECKOe 1
paBHOBECHE U CIIOCOOBI €T0 CMEIEHUS

16 | Pemenue 3amad mo teme: "XuMHUYECKOE paBHOBECHE 1
U CIIOCO0BI ero cMeneHus "

17 |Ponb BOABI B XUMHUUYECKHUX PEAKIIASIX 1
PactBopsl. PacTBOpUMOCTS.

18 | DnekTponmtndeckas aucconuanus ([ToBToperue 1
Mmatepuaina 8-9 kiaccos k EI'D)

19 | Xumuueckue cBOMCcTBa BOJbl. BomopoaHbIit 1
mokasaresb. Ph pacTBopoB.

20 | CgoiicTBa pacTBOpOB 3eKkTponuToB ([IoBTOpeHHE 1
Matepuaia 8-9 kimacco k EI'D)

21 | I'maponu3 OpraHuYecKuX BEIIECTB. 1

22 | I'mnponus HeOPraHWYECKUX BEIIECTB. 1

23 | OKHUCANTENHEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH. 1

24 | Ypoxk-yrpakHeHHE B COCTaBJIeHUH ypaBHeHHd OBP 1

25 | DIeKTpoau3 pacIiuiaBoOB M paCTBOPOB. 1

26 | [IpakTHueckoe NPUMEHEHUE IEKTPOIIN3a. 1

27 | Ipaktrueckas padborta No 1 «Pemenue 1




AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «XUMHYeCcKast
PCAKITHSI»

28 | Pemenue 3a1a4 1 ynmpaKHEHHUH 110 TEME: 1
«TepMOXUMUYECKIE YPABHCHHUSD)

29 | Ypok noBTOpeHHUs 10 TeMe: «XUMHUYCCKHE 1
peakuumny. Pemenue 3a1a4 u ynpaxHEHU M.

30 | KonTpoasHas padora Ne 2 o teme: «XHUMHUYECKHE 1
peaKIum

I'nasa Ne 3 «Bewecmea u ux ceoiicmea» - 17 uacoe

31 | Knaccuduxanus HEOpraHMUECKuX BEIIECTB. 1

32 | Knaccudukaiys OpraHmueCcKuX BEIIecTB (110 1
CTPOCHHIO YTIIEPOTHOM LIeTn).

33 | Metamnsl. Pacnionoxxenue B Tabnuie [1.1. 1
MenneneeBa. Pu3nyecKue CBOKMCTBA METAILIIOB.

34 | XumMudeckue CBOHCTBA METAJUIOB. 1

35 | Kopposus metamioB. O61mmue crnocodbl NOTyYeHHs 1
METaJIJIOB

36 | Ypoxk 0600mieHus mo teme: «Metamibl». Pemenue 1
3a51a4 1o Teme: «MeTayuibl. DIIeKTPOIIN3)

37 | Hemeramnsl. Pacnonoxenwne B Tadauue .M. 1
MenpeneeBa. du3nyeckue CBOMCTBA HEMETAJIOB.

38 | Xumuueckue cBOMCTBAa HEMETAJLIOB. 1

39 | Heopranuieckue U OpraHUuYECKUE KUCIOTHI. 1

40 | Heopranndeckue U OpraHMuECKHUEe OCHOBAHMSL. 1

41 | Heopranudeckue u opraHudeckrue aMdoTepHbIe 1
COCJTMHEHMUSI.

42 | Conm. 1

43 | T'eHeTnyeckas CBSI3b MEXy KJaccaMu 1
HEOPTaHWYECKUX COSAUHEHUN.

44 | 'eneTnyeckas CBSI3b MEXAY KJaccaMu 1
OpPraHMYECKUX COCAMHEHUN.

45 | IIpaktuueckas padota Ne 2 «Pemenue 1
IKCIIEPUMEHTAIBHBIX 337124 10 TeMe: «BemecTsa u
UX CBOWCTBa»»

46 | Ypok 0600menus o teme: «Hemeramsry. Pemenne 1
3a/1a4 U ynpaxHeHui 1o reme: «Hemeramib

47 | KontpoasHas pabota Ne 3 o reme: «BemecTBa u ux 1
CBOWCTBa»

I'naea Ne 4 «Xumusa u coepemennoe oouecmeo» - 2 uaca

48 | Xumudeckas TexHonorus. [Ipou3BoacTBO aMMuaka u 1
MeTaHoJIA.

49 | XumMudeckas rpaMOTHOCTh KaK KOMIIOHEHT OOIIei 1
KYJIBTYPBI YeJIOBEKa

Pezepenoe gpemsa — 2 uaca
50 | PaboTra mpoMeKyTOYHOH aTTecTalum. 1
51 | O6o6marommii ypok 3a Kypc xumun 11 kmacca 1




