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IHosicHuTe IbHAS 3aNIMCKA

3a ocHOBY paboueil mporpamMmebl B3siTa pabodast mporpaMMa Kypca XUMHH, pa3paboTaHHas
H.H.I'apa k yueO6nukam apropoB I'.E. Pym3utuca, ®.I'. ®enpnamana mis 8-9 kimaccoB
o0mieo0pa3oBarenbHBIX opranu3anuidi. CTpyKTypa U coliepkanue paboueit mporpaMmel
COOTBETCTBYET TpeboBanusM DeepaibHOro rocy1apcTBEHHOr0 00pa30BaTEeIbHOTO CTaHIapTa
OCHOBHOT'0 00111eT0 00pa3oBaHMUsl.

Pabouas npocpamma no xumuu cocmaeiena Ha ocHoge:

e DyHIaMEHTAJIBHOTO sJIpa COAEPKAHUS 00IIero o0pa3oBaHuUs;

e TpeOoBaHUU K pe3ybTaTaM OCBOCHUS OCHOBHON 00pa30BaTeIbHON MPOrPaMMBI
OCHOBHOT0 00111eT0 00pa3oBaHus, MpeAcTaBlIeHHBIX B DenepaibHOM
rOCyJapCTBEHHOM 00pa30BaTENIbHOM CTaHJapTe 001iero oopa3oBaHusi BTOPOro
MTOKOJICHUS;

® IPUMEPHOI MPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHUs M0 XUMHUU;

® [POrpaMMBbI Pa3BUTHS YHUBEPCAIBHBIX YUCOHBIX JICHCTBUI;

® [IPOrpPaMMBbI JYXOBHO-HPABCTBEHHOTO PA3BUTHSI U BOCIIUTAHUS JTIHYHOCTH.

OnHoit 13 BaKHEHIITNX 3a71a4 OCHOBHOTO OOIIEro 00pa3oBaHus SBISETCS MOATOTOBKA
o0y4aromuxcsi K 0CO3HaHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U MPO(HeCcCHOHAEHOTO
myta. O0yJarommecs JOJHKHBI HAYIUTHCSI CAMOCTOSATEIHFHO CTAaBUTH IIEITH M OMPEICISATh IYTH UX
JOCTUKEHHUS, UCTIOJIb30BaTh MPHUOOPETEHHBIN B IIKOJIE OMBIT B PEAIbHOM JKU3HH, 32 pAMKaMU
y4eOHOTO mporecca.

XuMUs KaKk y4eOHBIH MMpeIMET BHOCHUT CYIIECTBEHHBIN BKJIa]] B BOCIIUTAHUE U Pa3BUTHUE
o0yJaromuxcsi; OHa MPU3BaHA BOOPYKUTh UX OCHOBAMH XUMHUYECKHUX 3HAHUH, HEOOXOIUMBIX IS
MOBCETHEBHOM JKU3HU, 3aJI0KUThH (DYHIaMEHT JJIs JaJbHEHIIero COBEPIICHCTBOBAHUS 3TUX
3HaHUH, a TaKXKe CIIOCOOCTBOBATH OE30MTACHOMY MOBEJICHUIO B OKPYKAIOIIEH cpesie U OepekKHOMY
OTHOIIICHUIO K HEM.

H3yuenue xumuu 6 0CHOBHOU WKO1€e HANPAGTIEHO:

¢ Ha OCBOEHHE BaKHEHIIMX 3HAHMH OO0 OCHOBHBIX NMOHATHUAX U 3aKOHAX XUMHUH,
XUMHUYECKON CUMBOIIUKE;

e Ha OBJAaJileHHe YMEHUsIMH HAOMIOJaTh XHMHYECKHUE SIBJICHUS, IPOBOJIUTH
XUMHYECKHIA 3KCTICPUMEHT, TIPOU3BOIUTh PACUCTHl HA OCHOBE XMMHUYECKUX (HOPMYIT
BEIIECTB U YPaBHEHUN XUMHUECKUX PEaAKIINN;

e Ha pa3BHTHE ITO3HABATEIILHBIX WHTEPECOB M WHTEIUICKTYAJbHBIX CIOCOOHOCTEH B

mpolecce  MPOBEIEHUS ~ XUMHUYECKOTO  JKCIIEpUMEHTa,  CaMOCTOSITENIbHOTO
NpUOOpEeTEeHUsT 3HAHUW B COOTBETCTBUM C BO3HHUKAIONIMMH  >KU3HEHHBIMH
MOTPEOHOCTSIMU;

® Ha BOCIHMTAHWE OTHOLICHMS K XHMHUM Kak K OJHOMY U3 (yHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U 3JIEMEHTY OOLIeUeI0BEUECKO KyIbTYypHI;

® Ha NpUMEHeHMe MOJYYEeHHBIX 3HAHMI M yMeHMii /U1 0€30acHOro UCIOJIb30BaHUs
BEIIECTB U MAaTepUaloOB B OBITY, CEILCKOM XO3SIMCTBE M Ha MPOM3BOJICTBE, PELICHUS
MIPAaKTUYECKUX 3aJad B IIOBCEJHEBHOM JKU3HH, NPEAYNPEXKICHUS SIBICHUM,
HaHOCAIUX BPEJl 310POBbIO YEJIOBEKA U OKPYXKAIOLIEH Cpelie.

B y4yeOHOM miiaHe Ha M3yueHHE XMMUU B OCHOBHOMW IIKOJIE OTBOJHUTCA 2 Y4eOHBIX Yaca B
HEJIeJI0 B TEYEeHHUE JIBYX JIeT — B 8 M 9 kimaccax; Bcero 134 y4eOHBIX 3aHATHI.

HanHas nporpamma, npeaHasHaueHa aias 7, 8, 9 kiaccoB, Ha U3y4YE€HUE XUMHUU B OCHOBHOMN
IIKOJIE OTBOJUTCS 2 y4eOHBIX Yaca B HEJIENIO B TeUeHHUE TPEX JieT; Bcero 202 yuyeOHbIX 3aHATHH.



H3yuenue xumuu ¢ 7 Knacca no3eonaem:
®  pPasrpy3uTh Kypc XMMHUU OCHOBHOM LIKOJIBI;
e aéT BO3MOXHOCTb yYaIllUMCS IIOCTETIEHHO OCBOUTH [IEPBUYHbIC, Oa30BbIE TOHITUS
XMMHHU, OCBOUTh XUMHUYECKYIO CUMBOJIUKY, BEIpaOOTaTh yMEHUE paboTaTh ¢
NPOCTEHIIMMU XUMUYECKUMHU PUOOPaMU B J1a00paTOpHBIM 000PYJOBaHUEM,
yYMEHUE MPOU3BOJUTH IPOCTENIINE, JIEMEHTApHbIE XUMUYECKUE PACUETHI;
e chopMHupOBaTH YCTOMYUBEIN MO3HABATEIHHBIA HHTEPEC K U3YUCHUIO
CUCTEMATUYECKOI0 Kypca XUMHUHU.
B pabouyro npozpammy enecenvl cnedyroujue usMeHeHUA:
1. M3ydyenue xumui ¢ 7 Kinacca «pasrpykaer» nporpammy 8 kiacca. 13 nporpammer 8
KJ1acca B mporpaMmy 7 kiacca nepesecét 1 pasaen: «OCHOBHBIE IIOHATHS XUMHUHU (YPOBEHb
aTOMHO-MOJIEKYJISIPHBIX IIPEACTABIEHUI ), B CBA3H, C YEM U3MEHEHO KOJIMYECTBO YaCOB HA
U3y4€HHE TeM, BXOJSIIUX B JAHHBIA pa3zien:
- teMa: [Ipenmer xumuu — 7 gacos
- Tema: [lepBoHayaibHBIEe XMMHUYECKHE OHATUS — 16 yacoB
- tema: KonnyecTBeHHBIE OTHOLICHUST — 6 4acoB
- tema: Kucnopoa. I'openne. Okcuabl. — 5 yacos
- tema: Bomopon. Kucnorsr. Comu. — 13 wacos
- tema: Bona. PactBopel. OcHoBanus. — 12 yacoB
- Ttema: O600IIeHNEe 3HAHUI 0 BAKHEHINX KilaccaX HEOPTaHMYECKUX COCMHEHUH. — 8 4acoB.
- pesepB — 3 yaca.
VYBenuueHue KoJMYeCcTBa YacOB HA U3yYEHUE TEM B 7 Kiacce Aa€T BO3MOXHOCTb UCIOJIb30BaTh!
- pacuIMpeHHbIH 1a00paTOPHBIN HKCHEPUMEHT;
- YPOKU — TPEHUHTU.

2. B cBs3u ¢ Tem, uto 1 pasznen: «OCHOBHBIC IOHATHS XUMHH (YPOBEHb AaTOMHO-
MOJIEKYJISIPHBIX MIPEJICTABICHUI ) IEPEHECEH ISl U3YUEHHUs B 7 Kilacce, MOSBUIACh HEOOXOAUMOCTh
no0aBuTh B porpammy 8 kiacca paszaen: «I[loBropeHne» 1 BO3MOKHOCTb IEPEHECEHUS U3
nporpamMmsl 9 kitacca TeM: «JIEKTPOJIUTHYECKAs Auccounanusy, «OCHOBHbIE 3aKOHOMEPHOCTH
TEUEHMS] XUMUYECKHUX PeaKIuil» - u3 paznena «MHoroodpazue XMMHUECKUX pPEeaKkIUi» U TeM:
«["anorens», «Kucnopon u cepa» - u3 pasznena «MHoroodpasue BeIECTBY»

Pacrnipenenenuie yacoB 1o TemMam:

- tema: IloBropenne — 4 gaca

- Tema: XMMHUYECKHE PEaKIIUM B BOJIHBIX pacTBopax — 17 yacos

- tema: Ilepnonnueckuii 3aKOH U EpUONYECKAsi CHCTEMA XMMHUYECKHUX DJIEMEHTOB
.M. MenneneeBa. CtpoeHnue aroma . — 14 yacon

- Ttema: CTpoeHue BemecTB. XUMu4eckas cBsi3b. — 12 yacos

- Tema: ['anorensl — 5 yacoB

- tema: Kucnopon u cepa — 8 yacos

- Ttema: OCHOBHbIE 3aKOHOMEPHOCTHU TEUEHUSI XMMUYECKUX peaklnii — 7 Jaca.

- peseps — 3 yaca.

3. B 9 xnacce yBenmuuBaeM KOJIMYECTBO YAaCOB Ha PEIISHHE 33/1ad, 3a CYET pe3epBa
BPEMEHM MOSABUBILIETOCS IIPH NIEPEHECEHNN TEM: «DIEKTPOIUTHYECKAs TUCCOLUALINAY,
«Il"anorens», «Kucnopoa u cepa», «OCHOBHbBIE 3aKOHOMEPHOCTH TEUECHHSI XUMUYECKUX PEAKIIAID)
B IIpOrpaMMy & Kjacca.

Pacrnipenenenuie yacoB 1o remMam:

- tema: IloBTopenue — 6 yacos

- Ttema: A3ot u pocdop — 13 gacos

- Tema: Yriaepoa u kpemHuii — 11 yacos



- Ttema: Mertamibl — 21 gacoB
- tema: Kpatkuii 0630p BaKHEHUIIINX OpraHUYIECKUX BelecTB — 15 yacoB
O0mas xapakTepucTHKa y4e0HOro npeaMera

B coneprkanuu JaHHOTO Kypca MpeICTaBIeHbl OCHOBOIIOIAraloL[ie TEOPETUYECKUE CBEICHUS
10 XUMUH, BKITFOYAIOIINE U3YUYEHUE COCTAaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH MX CBOWCTB OT
CTpOEHHSI, UCCIIeI0BaHIE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBpallieHul U myTeiil ynpaBieHus
MU B TEJISX TIOTYYCHHSI BEIIECTB, MATEPUAIOB, YHEPTHH.

Copep:xanue yueOHOTO MpeIMeTa BKIIOYAEeT CBEJICHUSI O HEOPTraHUUECKUX BEIIEeCTBAX, UX
CTPOCHHH U CBOMCTBAX, a TAK)KE XMMHUCCKUX MPOIIECCaX, MPOTEKAOIINX B OKPYKAIOIIEM MUDE.
Haubonee crnoxubie anemMenTsl OyHIaMEHTANIbHOTO SApa CoepKaHusl 0011ero oopazoBaHus 1o
XUMHH, TaKAEe, K&K OCHOBBI OPTaHUYCCKON U TPOMBIIIUICHHON XUMUH, IIEPEHECCHBI B TIPOTpaMMy
cpenHei (1MoTHoM) 00111e00pa3oBaTeIbHON IITKOJIBI.

TeopeTnueckyro OCHOBY M3y4YCHHSI HEOPTaHUYECKOW XHMHH COCTABIISIET aTOMHO-
MOJIEKYJISIpHOE YueHue, nepuoanueckuii 3akon JI.M.MenaeneeBa ¢ KpaTKUMH CBEICHUSIMU O
CTPOCHHH aTOMOB, BUJIaX XUMHYECKOH CBSI3H, 3aKOHOMEPHOCTSIX MTPOTEKAHUS XUMHUECKUX
peaKuuid.

B m3ydyennn Kypca 3HaUATEIbHAS POJIb OTBOJUTCS XUMUYECKOMY 3KCTICPUMEHTY:
MIPOBEICHUIO TPAKTHUECKUX U TAOOPATOPHBIX pabOT U OMHCAHUIO UX PE3YIbTaTOB; COOIIOACHHIO
HOPM U TIPAaBHJI TIOBEJICHUS B XUMHUYECKUX JTA0OPATOPHSIX.

B kauecTBe HEHHOCTHBIX OPHEHTHPOB XUMHYECKOr0 00pa30BaHUs BBICTYMAIOT OOBEKTHI,
M3y4aeMbIe B Kypce XHUMHUHU, K KOTOPBIM y 00yJaronmmxcst (GOpMUPYETCs IICHHOCTHOE OTHOIICHHE.
[Ipu 5TOM BenyIlyIO poJib UTPAIOT MO3HABATEIbHbIC IIEHHOCTH, TAK KaK JaHHBINA y4eOHBIN npeaMeT
BXOJIUT B TPYIIITY MPEAMETOB MTO3HABATEIILHOTO ITUKJIA, TJIABHAS [[EJTh KOTOPHIX 3aKIFOYAETCs B
W3Y4YEHHUH MIPUPOJIBI.

OCHOBY nosnasamenbHbIX yeHHoCmetli COCTABIISAIOT HayYHbIE 3HAHUS, HAYYHbIE METObI
no3nanus. [lo3HaBarenbHbIe IEHHOCTHBIE OPUEHTAINH, (POPMHUpPYEMBIE B IPOIIECCE U3YUCHUS
XUMHUH, TIPOSIBIISIOTCS B IPU3HAHUH:

® [IEHHOCTH HAy4yHOTO 3HAHUS, €0 MPAKTUYECKOW 3HAYMMOCTH, IOCTOBEPHOCTH;

® I[IEHHOCTH XMMHYECKHX METOJIOB UCCIEIOBAHUS )KMUBOW U HEKUBOU MPUPO/IBL.

Pa3BuTHe nmo3HaBaTeNbHBIX IEHHOCTHBIX OPUEHTAIIMM COIEPKaHUS Kypca XUMUH ITO3BOJISET

chopMHUPOBATH:

® YBAXHUTENbHOE OTHOLIEHHE K CO3UATENbHOM, TBOPUECKOM 1eATENHHOCTH;

e TOHUMaHHE HeOOXOIMMOCTHU 3I0POBOTO 00pa3a KU3HU;

e OTpeOHOCTH B O€3yCITOBHOM BBHIMOJHEHHUH MPaBUII 0€30MAaCHOTO UCTIOIL30BAHUS BEIIECTB
B IIOBCEIHEBHOH KHM3HU,

e  CO3HATENbHBIN BEIOOp Oynymiei mpodeccnoHanbHOM 1eATeTbHOCTH.

¢ Kypc xumuu o01aaeT BO3SMOKHOCTIMHU TSI (POPMUPOBAHUS KOMMYHUKATNUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTABIISIOT MPOIIECC OOIICHMSI, TPaMOTHAsI peYb.
KoMMyHHKaTHBHBIC IIEHHOCTHBIC OPUEHTAITMHN Kypca CIIOCOOCTBYIOT:

¢ MPaBUIHLHOMY HCIOJIb30BAHUIO XUMUYECKOW TEPMUHOJIOTHH U CUMBOIIUKH;

® Pa3BUTHUIO MOTPEOHOCTH BECTH TUANIOT, BHICIYIIMBATh MHEHHE OIMIMOHEHTAa, y4aCTBOBAThH B
TMCKYCCHUU;

® Pa3BHUTHIO YMCHHS OTKPBITO BBIPAXKATh, U ApTYMEHTHPOBAHO OTCTAMBATH CBOIO TOUKY
3pEHMSL.

MecTto Kypca XuMHH B y4eOHOM IJIaHe
Oco0eHHOCTh Kypca XUMHH COCTOUT B TOM, UTO JIJIsl €70 OCBOCHHMSI IIKOJIbHUKH JIOJKHBI

06J'IaIIaTL HC TOJIBKO OHpe,Z[CJ'IéHHBIM 3aracoM MnpeaABapuUTCIIbHbIX €CTCCTBCHHO-HAYYHBIX 3HaHPIfI,
HO U JOCTAaTOYHO XOPOMIO pa3BHUTHIM a6CTpaKTHHM MBIIIICHHEM. JTO SBIISICTCS TIIaBHOM



MPUYKUHON TOTO, YTO B YUEOHOM IIIAHE ATOT MPEIMET MOSBISETCS MOCICIHUM B PSITY
€CTECTBEHHO-HAYYHbIX JUCLHUILINH.

Ha n3ydenue XxumMuu B OCHOBHOM IIIKOJIE OTBOAUTCS 2 Y4eOHBIX Yaca B HEIETIO B TEUCHUHU
Tpéx et — B 7, 8 1 9 kymaccax (B KaXa0M Kiiacce 1mo 68 yaeOHbIX yaca B 1oj1); Bcero 202 yueOHbIX
3aHATHI.

Pe3yabTaThl 0CBOCHUS KypPca XUMHMH

W3yuenne XMMHUK B OCHOBHOM 1IKOJIE TaET BO3MOKHOCTh I0CTUYb CIIEIYIOIIUX PE3YIbTaTOB B
HaIpaBJICHUHU JUYHOCTHOIQ PA3BUTHUS:

1) BocniuTaHue pOCCUNHCKOM IpakJTaHCKON UAEHTUYHOCTH: MATPUOTU3MA, JIFOOBU M YBa)KEHUS K
OteuecTBY, 4yBCTBA TOPAOCTH 3a CBOIO PoamHy, 32 pOCCUHCKYIO XUMHUECKYIO HAYKY;

2) bopMHUpOBaHKE 1IETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTHUKH, a TAKXKE COLMATBHOMY, KyJIbTYPHOMY, SI3BIKOBOMY H
JTYXOBHOMY MHOT000Opa3ni0 COBPEMEHHOTO MUPA;

3) bopMupOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YICHUIO, TOTOBHOCTU U CIIOCOOHOCTH K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBALMK K 00yYEHMIO U TIO3HAHUIO, BBIOOPY
poMIBHOTO0 00pa30BaHUs HA OCHOBE HH(OPMAIMH O CYHIECTBYIOIINX MPO(ECCHSIX M IMIHBIX
poeCCHOHATIBHBIX MTPEAIOYTEHUI, 0CO3HAHHOMY OCTPOSHUIO HHANBHTYaIbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX TTO3HABATEILHBIX HHTEPECOB;

4) popmupoBaHIEe KOMMYHUKATHBHOI KOMIIETEHTHOCTH B 00pa30BaTelIbHOM, 0OLIECTBEHHO
MOJIE3HOU, Y4eOHO-HMCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BHIAX JACATEIbHOCTH;

5) popmupoBaHUE MOHUMAHUS LIEHHOCTH 3/10pPOBOT0 M 0€30MacHOro o0pasa )KU3HH; YCBOCHHE
MIPAaBUJI HHIMBHUIYaIHHOTO M KOJUIEKTUBHOTO O€30IaCHOTO MOBEICHUS B UPE3BBIYAHBIX
CUTYalLlUsAX, YTPOXKAIOLIMX KU3HU U 3710POBBIO JIIOJICH;

6) popMupoBaHuE MO3HABATEIHHON M HH(OPMAIIMOHHOHN KYJIBTYpBI, B TOM YHCIIE Pa3BUTHE
HaBBIKOB CAMOCTOSITENIbHON pabOThI C y4eOHBIMH TOCOOUSIMU, KHUTAMH, JOCTYITHBIMU
WHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTHH;

7) GopMHpOBaHUE OCHOB HKOJIOTMYECKOr0 CO3HAHUS HAa OCHOBE MPU3HAHMSI LIEHHOCTH KHU3HHU BO
BceX e€ MPOSBICHUSX H HEOOXOAUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K OKPYKaIOIIEeH
cpene;

8) pa3BuTHE TOTOBHOCTH K PEUICHUIO TBOPYECKUX 3aJ]1a4, YMEHHS HAXOAUTh a/IeKBaTHBIC
CrocoObl IOBEJICHNS U B3aUMOACHUCTBUS ¢ MapTHEPAMH BO BpeMs yueOHOW U BHEY4eOHOM
JeSITeTbHOCTH, CTIOCOOHOCTH OIICHWBATh MPOOJIEMHBIE CUTYaIlMU M OTIEPATUBHO MIPHUHUMATH
OTBETCTBEHHBIE PELICHUS B PA3JIMUHBIX MPOIYKTUBHBIX BUAX JEATEIbHOCTH (YueOHast TOMCKOBO-
HCCIIeIOBATENbCKas, KITyOHAas!, MPOEKTHAs, KPYKKOBAst U T.11.).

MeTtanpeaMeTHBIMH pe3yJIbTaTaMU OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHUsI SIBISIOTCS:

1) oBnazieHNe HaBBIKAMH CaMOCTOSITENIbHOTO TPUOOPETEHUS HOBBIX 3HAHUH, OpraHU3aluu
yueOHOH e TEeNNFHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHNUS;

2) yMeHUe IJIaHUPOBaTh MYTH JOCTHXKEHHSI LieJIel Ha OCHOBE CaMOCTOSITEIbHOIO aHaIM3a
YCIIOBHIA U CPEJICTB MX JIOCTHIKECHUS, BBIICIISTH aJIbTEPHATUBHBIC CIIOCOOBI JTOCTHIKEHHS 1SN
BbIOMpaTh Hanbosee F3PEeKTUBHBIN CIIOCO0, OCYIIECTBIATh MO3HABATEIbHYIO PE(ISKCHIO B
OTHOIIICHHUHN JACUCTBUIH MO PEIICHUIO YU€OHBIX U MIO3HABATEIbHBIX 33134,

3) yMeHHe NOHUMATh MPOoOIeMyY, CTaBUTh BOIIPOCHI, BBIIBUTaTh TMIIOTE3Y, 1aBaTh ONpEACICHUS
MOHATHUSIM, KIIAaCCH(PUIINPOBATh, CTPYKTYPUPOBATh MaTEPHaI, IPOBOIUTH SKCIIEPUMEHTEI,
apryMEHTHPOBaTh COOCTBEHHYIO MO3UIINIO, OPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS;

4) yMeHHUE COOTHECTH CBOM JICHCTBHSI C TUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISITH KOHTPOJIb
CBOEH JIeATENIbHOCTH B MpOLIecCce JOCTHKEHHSI pe3ysbTara, ONpeAessaTh CIOCOObl IeiCTBUI B
paMKax IpeIoKEHHBIX YCIOBUN M TPeOOBaHNH, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHH
C U3MEHSIOLIEHNCS CUTYyaluen;




5) popmupoBaHuE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BAHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEACTB MH(POPMAILIMOHHBIX TEXHOJIOTUHN (KOMITBIOTEPOB U MPOTrPAMMHOTO
o0ecrieyeHns1) Kak MHCTPYMEHTAIbHON OCHOBBI Pa3BUTHS KOMMYHUKATHBHBIX U TO3HABATEIBHBIX
YHUBEPCAIbHBIX YU€OHBIX ICHCTBH;

6) yMEeHHE CO3/1aBaTh, IPUMEHSATH U TPE0OPa30BHIBATh 3HAKH U CUMBOJIBI, MOJIEIIA M CXEMBbI JUIS
pelieHrs yueOHbIX U [M03HABATENbHbBIX 3a/1a4;

7) yMeHHE U3BIIEKaTh HH()OPMAIINIO U3 PA3TUYHBIX UCTOYHUKOB (BKJIIOYAsi CPEICTBA MACCOBOM
nH(pOpMaILIUY, KOMIIAKT-IMCKH yueOHOro Ha3HaueHus, pecypchl HTepHeTa), cBOOOIHO
MOJIb30BaThCsl CIIPABOYHOH JINTEPATYPOH, B TOM YHCJIE U Ha 3JIEKTPOHHBIX HOCUTENSX, COONIIOIATh
HOPMbI HH(QOPMAIIMOHHOM N30UPaTEeNbHOCTH, ITUKH;

8) yMeHue Ha paKTUKE [10JIb30BAThCsSl OCHOBHBIMU JIOTHUECKUMU TPUEMaMU, METOAMU
HaOJII0/IeHUs1, MOJICIUPOBAaHUSI, 00BICHEHUS, pELICHUS TPOOJIeM, TPOrHO3ZUPOBAHUS U JP.;

9) yMeHHUe OpraHM30BaTh CBOIO )KHU3Hb B COOTBETCTBHU C MPEACTABICHUIMHE O 3I0POBOM 00pa3ze
KHU3HU, MPaBax 1 00s13aHHOCTAX IPakJaHNHA, IEHHOCTAX OBITUS, KyJIbTYPhl U COLIMATILHOTO
B3aHMMOJCHCTBUS;

10) yMmeHue BBINOIHATH [TO3HABATENbHBIE U MPAKTUYECKHUE 33/1aHUS, B TOM YHCIIE IPOEKTHBIE;

11) ymeHue caMoCTOATENbHO U apTyMEHTUPOBAHO OLIEHUBATh CBOM JICHCTBUS U IEHCTBUS
OJTHOKJIACCHUKOB, COJIEPKaTeIbHO 00OCHOBBIBAS IPABUILHOCTD UJIM OIMIMOOYHOCTH pe3yNibTaTa u
croco0a IeicTBuUs, aJIeKBaTHO OLIEHUBATh OOBEKTHBHYIO TPYIHOCTh KaK Mepy (DaKTHUIECKOTO HITH
MIPEINoJIaraeMoro pacxo/ia PeCypcoB Ha pelIeHHe 3a/1a4H, a TAK)Ke CBOM BO3MOKHOCTH B
JOCTUKEHHUH LIETH ONPEIEIEHHOMN CII0)KHOCTH;

12) ymenue pabotats B rpymie — 3¢ (HEeKTUBHO COTPYIHUYATH U B3aUMO/ICHCTBOBATH HA OCHOBE
KOOpJMHAIIMK Pa3IMYHbIX MO3ULUHI NPU BbIpaOOTKE OOLIET0 pelIeHNs B COBMECTHOM
NeSTeNbHOCTH; CIylIaTh MapTHEPa, GOpMyITUPOBATh U ApTyMEHTUPOBATH CBOE MHEHUE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UILIMIO U KOOPIAUHUPOBATH €€ ¢ MO3ULUEH MapTHEPOB, B TOM UHCIIE B
CUTYaIlUU CTOJIKHOBEHHSI HHTEPECOB; MIPOYKTUBHO pa3peuiaTh KOHPIUKTH HA OCHOBE yuéTa
MHTEPECOB U MO3ULIUN BCEX €r0 YUaCTHUKOB, IIOMCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB
paspeliieHus KOH(MINKTOB.

IIpeaMeTHBIMHU pe3yabTaTaMu OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI
OCHOBHOT0 00111eT0 00pa30BaHus SBISIOTCS:

1) dbopmupoBaHue epBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHNUN O BEILIECTBAX, UX
MPEBPALICHUAX U MPAKTUUYECKOM IMPUMEHEHHH; OBJIaJICHUE MTOHATUUHBIM aIlapaToM U
CUMBOJINYECKUM SI3bIKOM XUMUMU;

2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUECKOW HAyKH Kak 001acTH COBPEMEHHOT O
€CTECTBO3HAHHUS, XMMUUYECKUX MPEBPAIlleHNH HEOPraHNYECKUX U OPraHMYECKUX BEILECTB Kak
OCHOBBI MHOTHUX SIBIICHH ’KMBOH M HEXKUBOM MPHUPO/IbI; YIIIyOJIeHUE NPEACTaBICHUH O
MaTepUaIbHOM E€IUHCTBE MUPA;

3) oBnaJcHUE OCHOBAMHU XMMHUUECKOM I'PAMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATh U
O00OBEKTUBHO OLIEHUBATh KU3HEHHbIE CUTYAIlUH, CBSI3aHHbIE C XUMHUEH, HABbIKAMU O€3011acCHOT0
oOpallleHus C BeIeCTBaMH, UCIIOJIb3YEMbIMU B IOBCEAHEBHOM KU3HU; YMEHHEM aHAJIU3UPOBATh U
IJIAaHUPOBATh 3KOJOTMYECKH 0€30IacHOe MIOBE/ICHUE B LIEIIAX cOepeKeHuUs 310pOBbs U
OKPY>KaIOILEN Cpebl;

4) popMupoBaHUE YMEHUHN yCTAHABIUBATH CBS3U MEXIY PeaIbHO HAOII0aeMbIMU
XUMUYECKMMH SIBJICHUSAMH U MIPOLIECCAMH, TPOUCXOIAIIMMU B MUKPOMHPE, OOBSACHITH IPUUHHBI
MHOT000pa3us BEIIEeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCHMOCTb
IIPUMEHEHHUS BELLIECTB OT UX CBOMCTB;

5) nprobpeTeHue OnbITa UCIOIb30BAaHUS PA3IMYHBIX METO/I0B U3YUEHUS BEIIECTB; HAOIIOICHUS
3a UX MPEBpAILEHUIMU IPU TPOBEJIEHUH HECIOKHBIX XUMUUYECKUX IKCIIEPUMEHTOB C
HCIOJIb30BaHNEM JIa0OpaTOPHOTO 0O0PYIOBaHUS U TPHUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIEHUSX, 0XKOTaX U APYrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a00OpaTOPHBIM 000PYAOBAHUEM;
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7) oBnaneHue npuéMamu paboThl ¢ HHPOpMaLUell XUMHUECKOTO COJCPKAHUS, IIPEACTaBICHHON
B paszHou popme (B Buae TekcTa, hopmyd, rpaduKoB, TAOTUIHBIX JaHHBIX, cXeM, (pororpadwuii u
ap.);

8) cozanue OCHOBBI Ui POPMHUPOBAHUS MHTEpPECA K PACIIMPEHUIO U YIITYOJICHUI0 XUMHUECKUX
3HaHUH U BRIOOpa XUMHH KaK MPO(QMIBHOTO MPEeaIMETa P Mepexo/ie Ha CTYNEHb CPETHETO
(mosHOTO) O0IIIEr0 00pa30BaHMs, a B TAJIbHEHUIIIEM U B KaueCcTBe cephl CBOSH MPodheCCHOHATBHON
NeSTEeTbHOCTH;

9) bopMupoBaHue MpeICTaBICHUM 0 3HAUEHUH XUMHUYECKON HAYKU B PEILIEHUU COBPEMEHHBIX
HKOJIOTUYECKUX MPOOIIEM, B TOM YHCIIE B IPEAOTBPALICHUN TEXHOTCHHBIX M HKOJIOTHYECKUX
KatacTpod.

Conep:kanue y4eOHOr0 npeamera
9 knacc
Paznen 1. Muoroo0pa3ue BemecTs

Aot u pocdop. [Tomoxkenue azora u pocdopa B IepuOINIECKON CUCTEME XUMUIECKUX
3JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (pU3NUeCKHe U XUMUUYECKHE CBOMCTBA, MOyUYEeHUE U
npuMmenenue. KpyroBopor azora B npupoze. AMMuak. @u3ndyeckue 1 XMuMUYECKHE CBONCTBA
aMMUaka, nojaydeHue, npumeHenue. Coian aMmmMoHus. A30THasi KMCIIOTa U €€ CBOMCTBA.
OxuCIUTENbHBIC CBOMCTBA a30THOM KUCIIOTHL. [loydeHne a30THOM KUCIIOTHI B JIA0OpaTOPHUH.
XHUMHYECKHUE PEAKIUH, JIEKALIUE B OCHOBE MOJYUYEHUS A30THOW KUCJIOThHI B TPOMBIIUIEHHOCTH.
[Ipumenenue a30THOM KUCIOTHL. COMM a30THOM KUCIOTHI M UX MPUMEHEHUE. A30THBIE YI0OpEHUs.

®ochop. Annorponus Gochopa. Puzndeckue u xumuueckue cBoiictsa gochopa. Oxeun
dochopa (V). Pochophas kuciora u ee coun. PochopHbie YI0OpEHHS.

VYrnepoa u kpemuuil. [lonoxxenue yriiepoga U KpeMHHUs B IEPUOJUUYECKOM CUCTEME
XUMHUYECKUX AJIEMEHTOB, CTPOCHHE X aTOMOB. YTJepoa. AioTponus yriaepoaa. dusnyeckue u
XMMHUYECKHE CBOICTBaA yriepoaa. AacopOuus. YrapHslii ra3, cBoiicTBa U GU3NOIOTHYECKOE
JEHCTBHAE HA OpPraHn3M. Y TJIEKHUCIIbIN ra3. YToJIbHAsI KUCIO0TA U ee coyd. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHbl. KpyroBopoT yriepoaa B mpupoze.

Kpemuuii. Oxcun kpemuusa(1V). Kpemnuenast kuciora u €€ comu.

Cmexno. L{emenm.

Mertamnsl. [lonoxxeHue METaIOB B MIEPUOIMYECKON CUCTEME XUMUUYECKHUX JIEMEHTOB,
CTpPOEHHUE UX aTOMOB. MeTtayuinueckas cBs3b. Ou3nyeckue cBOKWCTBA METAIIIOB. Psii akTHBHOCTH
METaJUIOB (JIEKTPOXUMHUUYECKHM PSJT HAMIPSHKEHUH METANIOB). XUMHUYECKHUE CBOMCTBA METAJIJIOB.
O6mue crocoOb! moxydeHus: MeTauioB. CIijlaBbl METAILIOB.

[Ilemounpie MeTasuibl. [lomoKeHNE MIETOYHBIX METAJIJIOB B IEPHOINYECKON CUCTEME,
cTpoeHue ux atoMoB. Haxoxnenue B npuponae. Pu3nueckue 1 XMuMUYECKHE CBOMCTBA.
[IpuMeHeHne MEeT0YHbIX METAINIOB U UX COCIMHEHUN.

[llenouyno3zemenbHble MeTaLIbl. [loNoKeHNe 1EeI0YHO3EMENbHBIX METAILIIOB B
MEPUOINYECKOIN CUCTEME, CTPOCHHE UX aTOMOB. HaxoxneHnue B npupoae. Maruuii v KajabLHii, UX
BakHeiIMe coequHeHus. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHSI.

Amromunnii. [lonoxeHne aTfOMUHUS B IEPUOIUYECKON CUCTEME, CTPOCHHUE €ro aToMa.
Haxoxnenue B npupone. Puznueckue 1 XMuMUUYECKHE CBOMCTBa atoMuHus. [IpuMenenue
ATIOMUHUS. AMGPOTEPHOCTh OKCHIA ¥ TUIPOKCHUIA ATTFOMUHUSI.

Kenezo. [TonoxeHue xene3a B IEpUOJUIECKON CUCTEME, CTpoeHUE ero aroma. Haxoxaenue
B npupojie. Puznueckre u XUMUIECKUE CBOMCTBA kele3a. BaxxHelme coeTMHeHHs JKere3a:
okcubl, TuApokcu sl U con xxere3a(ll) u xenesza(lll). KauectBeHHble peakiuy Ha HOHBI Fe?' u
Fe®".

Pa3znen 2. Kparkuii 0030p BaskHeHIIMX OPraHU4eCKUX BellecTB

[Ipeamer oprannueckoit xumun. Heoprannueckue 1 OpraHM4eckue COeTMHEHUS. Y TIepos —

OCHOBa ku3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa YTIepoAa B OPraHUYeCKUX COeTNHEHUSX.



VYrneBonopozsl. IIpenenbHble (HachILIEHHBIE) YTIIEBOAOPOAbl. MeTaH, 3TaH, NponaH —
MPOCTEHIINE MPEICTaBUTENN MIPEEIbHBIX YTIeBOA0POA0B. CTPYKTypHBIE (hOPMYIIBI
YIJIEBOAOPOAOB. | OMOJIOTUYECKHM Psii MPEAEIIbHBIX YIII€BOAOPOAOB. ['oMonoru. dusznueckue u
XUMHUYecKHe cBoiicTBa. Peakiuu ropenus u 3amenienus. Haxoxaenue B mpupo/ie npeaesbHbIX
yriaeBojopoaoB. [IpuMenenne merana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIEBOJOPOAbl. DTUICHOBBIN Psii HEMPEAEIbHbBIX
yIIeBOAOPOAOB. DTHiIeH. PU3NUecKue U XUMHUECKUE CBOMCTBA ATHiIeHa. Peakuus
npucoeauHenus. KauectBeHHble peakuu Ha aTuiieH. Peakius noaumepusanuu. [lomuatunen.
[IpuMeHeHue sTuneHa.

ALICTUIICHOBBIN Pl HEMIPEIEIbHBIX YIIeBOI0poA0B. AleTuiieH. CBOMCTBA alleTUJICHA.
IIpuMeHeHue aneTuieHa.

[IpousBoaubie yriaeBoaopoaos. KpaTkuii 0030p opraHM4ecKuX COeIUHEHHI: OJHOATOMHbBIE
CHUPTHI (METaHOJ, 3TAHOJ ), MHOTOATOMHBIE CITUPTHI (ITUIICHIIINKOIIb, TTUIICPHH ), KAPOOHOBKIC
KHCIIOTHI (MypaBbHHAsl, YKCYCHas ), CIIOKHBIE 3(PUPBI, AKUPbI, YTIEBOABI (IJIFOK03a, Caxapo3a,
Kpaxmall, [eJUTI0I03a), aMHHOKHUCIIOTHI, Oeku. Poib O0eIKoB B opraHusme.

[ToHsITHE O BRICOKOMOJIEKYJIAPHBIX BeliecTBax. CTPyKTypa MOJIUMEPOB: MOHOMED, TOIUMED,
CTPYKTYPHOE 3BE€HO, CTETICHb ToJIuMepu3aiuu. [lomusTuieH, noaunponusieH, MOJTUBUHIIXJIOPHUIL.

I[Inanupyemble pe3y/bTaThbl 00y4eHHS
OcHoOBHbIE MOHATHSI XUMUH (YPOBEHb AaTOMHO-MOJIEKYJISAPHBIX NPeICTABIEHNI)
Boinycknuk nayuumesn:

® OINKCHIBATH CBOMCTBA TBEPBIX, )KUJIKHUX, TA3000pa3HBIX BEIIECTB, BHIICIASN UX
CYILIECTBEHHBIC MTPU3HAKY;

® XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTAaHABJIHUBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKY TaHHBIMU XapaKTePUCTHKAMH BEIlleCTBA;

®  PACKPBITH CMBICJI OCHOBHBIX XUMUYECKHUX MOHSATHI: aTOM, MOJIEKYJla, XUMUUECKHUI
3JIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, BAJICHTHOCTb, UCIIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMUU;

e M300pakaTh COCTaB MPOCTCHINNX BEIIESCTB C IIOMOIIBI0 XUMUYECKUX (OPMYJT U
CYIIHOCTh XMMUYECKUX PEAKIIUH C TTOMOIIBI0O XUMUUYECKHX YPaBHCHUH ;

®  BBIYHCIATH OTHOCUTENBHYIO MOJICKYISPHYIO U MOJISPHYIO MacChl BEILIECTB, a TAKXKE
MacCOBYIO JIOJIF0 XUMHYECKOTO 2JIEMEHTA B COSMHEHUSX ;

® CpaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHHUSI, KUCJIOTHI, COJIH;

e iaccu(UIUPOBATH OKCUIBI 1 OCHOBAHHUS 110 CBOWMCTBAM, KUCIIOTHI U COITU — IO
COCTaBYy;

® OIKCHIBATh COCTaB, CBOMCTBA U 3HAYCHHE (B MPUPOJIC U TPAKTUUECKON JIEATEITHHOCTH
YEJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOa U BOJIOPO/IA;

® J[aBaTh CPABHUTEIHHYIO XapaKTEPUCTUKY XUMUUECKHUX DJIIEMEHTOB M BaKHEHIIINX
COE/IMHEHMI €CTECTBEHHBIX CEMENCTB IIEI0YHBIX METAJIJIIOB U TaJIOT€HOB;

® TI0JIb30BAThCS JTAOOPATOPHBIM O0OPYAOBAHHEM M XMMHYECKOM MOCYI0H;

® TIPOBOJUTH HECIIOKHBIE XUMHUECKHUE OTBITHI U HAOTIOIEHUS 32 U3MEHEHHUSIMU CBOMCTB
BEIIECTB B MPOILIECCE UX MPEBPAIICHUIT; COOMI0aTh MpaBUiia TEXHUKU 0€30MacHOCTH
MIPU IPOBEICHUH HAOJIOJICHUMN U OTIBITOB;

®  Ppa3IMyaTh SKCHEPUMEHTAIBHO KUCIIOTHI U LIEI0YH, MOJIb3YyACh UHIUKATOPAMU;
0CO3HaBaTh HEOOXOIUMOCTh COONIOACHUSI Mep 0€30IaCHOCTH MPHU OOpaIIEHUH ¢
KHCJIOTaMH U TIEI0YaMH.

Boinycknuk nonyuyum 603M0HCHOCHIL HAVHUMbCA:

®  2PAMOMHO 0OPAWAMBC C BEUIECMBAMU 8 NOBCEOHEBHOU HCUSHU,

®  0co3HaBamv HeOOXOOUMOCMb COONIOOEHUS NPABUL IKOI02UYECKU OE30NACHO20
nogeodeHUst 8 OKpyHcaroujell npupooHol cpeoe;




NOHUMAMb CMBICIL U HEOOXOOUMOCTb CODNI00EHUs NPeONUCAHUL, NPediacdeMblX 6
UHCMPYKYUSX NO UCNONb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;
UCNOIb308aMb NPUOOPEeMEHHbBIE KNI0Uesble KOMNEeMeHmMHOCMU NPU GbINOTHEHUU
UCcne008amenbCKUx NPOeKmos no U3y4eHuro C8oUCms, cnocobo8 Noy4eHus u
PACNO3HABANUSL 8eUjeCE;

PA38UAMbd KOMMYHUKAMUBHYI0O KOMNEMEHMHOCMb, UCNOIb3YS CPe0Cmea YCmMHO20 U
NUCbMEHHO20 00WeHUs, NPOABIAMb 20MOBHOCIb K YB8ANCEHUIO UHOU MOYKU 3PEHUS
npu 00CyrHcOeHUU Pe3yIbmamos 8blNOJIHEHHOU pabombi;

00bEeKMUBHO OYEeHUBAMb UHGOPpMAYUIO O 8eujecmeax U XUMU4eCcKUx npoyeccax,
KpUMu4ecKyu OMHOCUMbCS K NCE80OHAYYHOU UHGOopMayuu, HedoOpoco8eCmHol
pekiame, Kacaouelucs UCno1b308aHUSA PA3IUYHBIX GeUeCm8.

Ilepuoauyecknii 3aK0H U MEPUOANYECKAS] CHCTEMAa XUMHYECKUX IJIEMEHTOB
JA.U.MenneneeBa. CTpoeHue BelecTBa
Buinycknuk nayuumcsa:

KJ1accu(uUUpoBaTh XUMHUYECKUE 3JIEMEHThI Ha METAJIJIbl, HEMETAJUIbI, JJIEMEHTHI,
OKCH/[Ibl U TUAPOKCHU/IBI KOTOPBIX aM(pOTEPHBI, U UHEPTHBIE JIEMEHTHI (Ia3bl) 1Jis
OCO3HAHUS BAJKHOCTH YIOPSAJOYEHHOCTH HAyYHbIX 3HAHUM;

pacKpbIBaTh CMBICI Iepuoanyeckoro 3akona /[.1.Menneneena;

OIUCBIBATh U XapaKTepU30BaTh TAOIUUHYIO (POPMY MEPUOANYECKON CUCTEMbI
XUMHMUYECKUX JIEMEHTOB;

XapaKTepU30BaTh COCTaB aTOMHBIX SIJEP U PACHPEAEICHUE YUCIIA JJIEKTPOHOB 110
JJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX JIEMEHTOB MAJIBIX IIEPUOOB
NIEPUOJNYECKON CUCTEMBI, a TAKKE KaIMsl U KaJIbLIUs;

pasinyaTh BUJIbI XUMAYECKON CBSI3U: HOHHYIO, KOBAJIECHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HENIOJISPHYIO U METAININYECKYIO;

n300pakaTh 3JIEKTPOHHBIE (POPMYIIbI BEIIECTB, 00Pa30BaHHBIX XUMHUUECKUMHU CBA3SIMU
pa3HOrO BUAA;

BBISIBJIATH 3aBUCUMOCTD CBOMCTB BEILIECTBA OT CTPOEHUS €r0 KPUCTAIUIMUECKON
peléTKy (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAJUINYECKOH );

XapaKTEePU30BaTh XUMUYECKNE AIEMEHTHI U UX COCITMHEHMS Ha OCHOBE ITOJIOKEHUS
3JIEMEHTOB B IEPHOAMUYECKON CHCTEME U OCOOEHHOCTEN CTPOEHHUS UX aTOMOB;
ONMCBIBATH OCHOBHBIE IIPEANIOCHUIKH OTKpbITUA [I.JI.MenneneeBsIM epuoaudecKkoro
3aKOHa U NePUOIUYECKON CUCTEMbl XUMUYECKHX 3JIEMEHTOB U MHOT000Pa3HYIO
HAaY4YHYIO J€ATEIbHOCTb YUEHOIO;

XapaKTEePU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYEHUE NIEPUOINYECKOTO 3aKOHA
U NIEPUOUYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB;

OCO3HABaTh HAyYHBIE OTKPHITHS KaK Pe3yJabTaT JUIUTEIbHBIX HA0I0IEHUI, OIIBITOB,
Hay4HOU ITOJIEMHUKH, ITPEOIOJICHHS TPYAHOCTEH U COMHEHHUH.

Boinycknuk noayuum 803M0HCHOCHb HAYUUMBCA:

0CO3HAB8AMb 3HAYEHUe MeoPemUYecKUX 3HAHUl 0Jis1 NPAKMUYeCcKoU 0esimenbHOCmu
yenoseKa,

ONUCHIBAMNDb U3YUEHHbLEe 00BEeKMbl KAK CUCEMbl, NPUMEHSSL T02UK)Y CUCEMHO20
amanusa;

NPUMEHAMb 3HAHUSA O 3aKOHOMEPHOCAX NEPUOOUUECKOU CUCTEMbl XUMUYECKUX
9/1eMenmos 05l 00bACHEeHUs U NPeOSUOeHUs] CBOUCME KOHKPEMHbIX 8eUjeCms;
Pa3susamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM Yy OleHUs 3HAHUL
06 ucmopuu CMmaHoBIeHUsL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuUooOUYecKo20 3aKOHA KaK 00HO20 U3 BAACHEUUUX 3AKOHO8 NPUPOObL, 4 AKIHCE O
COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

MHoroo0pa3ue XuMH4YeCKMX peaKkuunii
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Boinycknuk nayuumces:

OOBSCHATH CYyTh XUMUYECKUX MPOLIECCOB;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIUM;

YCTaHABIIMBAThH MIPUHAJICKHOCTh XUMUYECKOW PEAKIUH K ONpeAeIEHHOMY TUITY 110
OJTHOMY U3 KJIACCU(UKALMOHHBIX TPU3HAKOB:

1) mo uKcily ¥ COCTaBy MCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIINH (peaKIuu
COEIMHEHMUS, PA3JIOKEHUs, 3aMEeIlIeHUs] U OOMEHa);

2) 10 BBIACIICHUIO WJIH MOTJIOHICHUIO TEIJIOTHI (PEaKIUU SK30TEPMUUYECKHUE U
SHAOTEPMHUUYECKUE);

3) 110 UBMEHEHHIO CTENEeHEN OKUCICHUSI XUMUYECKUX JIEMEHTOB (OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIIH);

4) mo oOpaTUMOCTH Tporiecca (peakuu 00paTuMbIe U HEOOpaTHMEIE),

Ha3bIBaTh ()aKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKUX PEAKIIU;

Ha3bIBaTh ()aKTOPHI, BIUSIONIUE HA CMEIICHHE XMMHUECKOTO PABHOBECHS;
COCTABJISITh YPABHEHHUSI DJIEKTPOIUTHUECKON IUCCOIMALIMU KUCIIOT, IIEeI0Ue, COJIeiH;
TMIOJIHBIE U COKPAIIEHHBIC MOHHBIC YPABHCHUS PEAKIIUii OOMEHA; YpaBHCHHUS
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUi;

MIPOTHO3UPOBATH MPOJAYKTHI XUMUYECKHIX PEAKITHH 110 opMyiaM/Ha3BaHUSIM
HCXOJHBIX BEIIECTB; OMPEACIISATh UCXOIHBIC BelIecTBa 1o Gopmysiam/Ha3BaHUIM
MIPOJYKTOB PEAKIUY;

COCTaBJISITh YPABHEHHMSI PEAKIUH, COOTBETCTBYIOIIUX MOCIEI0BATEIIHHOCTH
(«ueroykey) mpeBpaleHuii HEOPraHUYECKUX BEIIECTB Pa3JIMYHbIX KJIACCOB;
BBISIBJISITH B MPOIIECcCe HKCIIEPUMEHTa MPU3HAKU, CBUIETEIbCTBYIOIIUE O TPOTEKAHUN
XUMHYECKON peaKilny;

TOTOBHUTH PACTBOPBI C ONPEIEIEHHON MAaCCOBOM OJIEW PACTBOPEHHOIO BEIIECTBA;
OTIpEETISATH XapaKTep CPe/ibl BOJHBIX PACTBOPOB KUCJIOT U IIEI0YEH 10 H3MEHEHUIO
OKPACKH UHIUKATOPOB;

MIPOBOJIUTH KAUECTBEHHBIE PEAKIINH, IIOITBEPIKIAIOIINE HAIMYKE B BOJHBIX PACTBOPAX
BEILIECTB OT/ACJIbHBIX KATHOHOB U aHMOHOB.

Boinycknuk noayuum 803.M0HCHOCHb HAYUUMBCA:

COCMAaBNAMb MOJIEKYIAPHbIE U NOTHbIE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHbBIM
YPA6HEHUAM,

npUBOOUMb NPUMEPLI Pearyuil, NOOMBEEPHCOAIOUWUX CYUYECBOBAHUE B3AUMOCEAZU
MeAHCOY OCHOBHBIMU KILACCAMU HEOP2AHUUECKUX 8elyecms;

NPOCHO3UPOBAMb PE3VIbMANmbl 6030€UCMEUsL PA3IUYHBIX YAKMOPOE HA CKOPOCHb
XUMUYECKOU peakyuu,

NPOCHO3UPOBAMb Pe3VIbMAamvl 6030€liCMEUsL PA3TUYHBIX hamopos Ha cmeujerue
XUMUYECKO20 PABHOBECUI.

MHuoroo0pa3ue BenecTn
Boinycknuk nayuumces:

ONPEIEIATh NPUHANICKHOCTh HEOPraHUYECKNX BEUIECTB K OAHOMY U3 U3YYEHHBIX
KJIaCCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIH;
COCTaBJISATh (POPMYJIbI BELLIECTB M0 UX HAa3BaHUIM;

ONPEIENATh BAJIECHTHOCTh W CTEIIEHb OKUCIICHHSI DJIEMEHTOB B BEIIECTBAX;
COCTaBJIATh (OPMYJIbI HEOPraHMYECKUX COCTUHEHHH 110 BAJIEGHTHOCTSM U CTEIEHIM
OKHCJIEHHUS AJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, yKa3aHHBIM B Ta0JnLe
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS (PU3HUECKUX U XUMUYECKUX CBOMICTB
MIPOCTHIX BEIIECTB (METAJIJIOB U HEMETAIIJIOB) M MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOr'0 U TPETHETO NIEPUOJIOB;
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® Ha3bIBaTh OOIIME XUMUUECKUE CBOICTBA, XapaKTepHBIE TSl TPYIII OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

® Ha3bIBaTh OOIIME XMMHUYECKUE CBOICTBA, XapaKTEPHbIE I KaX/10T0 U3 KJIaCCOB
HEOPraHMYECKUX BEUIECTB (KUCIOT, OCHOBAHUH, COJIei);

® [IPUBOJUTH IPUMEPHI PEAKLU, TOATBEPAKAAIOIINX XUMUUECKHE CBONCTBA
HEOPraHWYECKUX BEIIECTB: OKCUA0B, OCHOBAHHUI, KUCIIOT, U COJIEH;

®  OIpPEIENATH BEIECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEIb B OKMCIUTEIIBHO-
BOCCTAaHOBUTENIbHBIX PEaKIUsX;

®  COCTaBJIATH JIEKTPOHHBIHN OasiaHC (IJ11 U3yYEHHBIX PEAKLUi) [0 MPEI0KEHHBIM
CXEMaM pEeaKIIHii;

® TIPOBOJIUTH JaOOPATOPHBIEC OMBITHI, TOATBEPKIAAIOIINE XUMHUECKUE CBOICTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

® [IPOBOJUTH JAOOPATOPHBIE OMBITHI 110 MOTYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BELIECTB: BOJOPOJA, KUCIOPOa, YIIIEKHCIIOrO ra3a, aMMHaKa; COCTaBIISITh YPABHEHHUS
COOTBETCTBYIOIIMX PEAKIIUM.

BhINyCKHUK HOJYYUT BO3MOKHOCTD HAVYHUTHCH:

® [IPOrHO3UPOBATh XUMHUYECKHE CBOMCTBA BELIECTB HA OCHOBE MX COCTaBa U CTPOECHUS;

® [IPOTHO3UPOBATH CLIOCOOHOCTH BEILIECTBA MPOSIBISATH OKUCIUTEIbHbIE UITU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHMS 3JIEMEHTOB, BXOIAIINX
B €0 COCTaB;

® BBIABJIATH CYIIECTBOBAHUE T€HETHUUECKON CBS3M MEXKy BEIIECTBAMU B PSILY: IIPOCTOE
BEIIECTBO — OKCHUJI — KMCIIOTa/TUIPOKCHU]T — COJIb;

®  XapaKTepU30BaTh OCOObIE CBOKWCTBA KOHIIECHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

® [IPUBOJAUTH IPUMEPHI YPABHEHUN PEAKIIMM, JI€XKALUX B OCHOBE TPOMBIIIIJICHHBIX
CIIOCOOOB MOyYSHHUS aMMHaKa, CEpHON KUCIIOTHI, YyT'yHa U CTaJIH;

® ONUCHIBAaTh GU3NUECKHUE U XUMUUYECKHE MTPOLIECCHI, SIBIISIOIIMECS YaCThiO KPYrOBOPOTa
BELIECTB B IPUPO/IE;

® OpraHu30BBIBATH U OCYLIECTBIATH IIPOEKTHI I10 UCCIIETOBAHUIO CBOMCTB BEILIECTB,
MMEIOIINX BAJKHOE IPAKTUYECKOE 3HAYCHUE.

TemaTn4yeckoe NJIAaHUPOBaHHE
9 kjaacc

(2 4 B Hexemo, Bcero 68 4, U3 HUX 2 4 — pe3epBHOE BpeMs)

No Paspemnsl/ Tema KomuuectBo O0s3aTenbHbIE Kontpo

/Tl | KOJ-BO 4acoB 4acoB MPaKTUYECKHE JbHas
& 5 % = KOJI-BO 4acoB pabora/

<

= = z £ KOJI-BO
o Qe 2 4acoB
= £ E

1 IToBTOpeHune 1. Ileproanueckuii 3aKOH U 6 1 yac

0/6 gaca NepHONYECcKas CUCTEMA

XAMHYECKHX AJICMEHTOB
J.N.MeHnneneena.
Crpoenue aToma.

2. XUMHUYeCKas CBS3b.
3. OCHOBHBIE KJIACChI
HEOPraHUYECKUX
COCIMHEHHH.




12

4. Muoroo6pasue
XUMUYECKUX PEAKLUN.
OKuCINTEIIHFHO-
BOCCTaHOBUTCIILHBIC
peakuuu. Peakiumn
HOHHOr0 OOM€EHa.

Mmuoroo6pasue
XUMHAYECKUX
peakuuii
43/459acoB

2. Azot 1 _docdhop

Hemeramisr

(oO1mas xapakTepuCcTHKa
HEMETAJJIOB 110 UX
IIOJIOXKCHUIO B
MEPUOIMYECKON CUCTEME
XHMUYECKHUX DJICMEHTOB.
3aKOHOMEPHOCTH
W3MEHEHUS B MepUOaax U
rpynnax (GU3HYecKux u
XUMHYECKHX CBOMCTB
MPOCTHIX BEIIECTB, BHICIIUX
OKCHJIOB B
KHCJIOPOJICOACPIKAIITUX
KHUCJIOT, 00pa30BaHHbBIX
HeMeTaJIaMH 2 1 3
IIEPHOJIOB)

13

1. [Tonyuyenue
aMMUaKa u
M3y4YEHUE ero
CBOMCTB.

3. ¥YrJjiepoa M KpeMHHUIA.
Hewmeramisl

(oOmras xapakTeprucTrUKa
HEMETAaJJIOB 10 UX
TMIOJIOKEHHUIO B
IIEPUOIUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB.
3aKOHOMEPHOCTH
W3MEHEHHUS B IEpUOAaxX U
rpynnax (GU3HYecKux
XUMHYECKHUX CBOMCTB
MIPOCTHIX BEIIECTB, BHICIIIUX
OKCHJIOB U
KHCIIOPO/ICOACpIKAIINX
KHCIIOT, 00pa30BaHHBIX
HeMeTaiamMu 2 u 3
MIEPHOIOB)

11

2. Ilonyuenue
oKCcHUAa
yraepoaa(IV) u
U3Y4YEHHUE ero
CBOMCTB.
Pacnio3naBanue
KapOOHATOB.

1 gac

4. Metajuibl (001mias
XapaKTEePHCTHKA).
IllenoynbIe METAIIIBI.
[Hl€noyno-3eMeIbHEIE
METAJIIbI.
AJTIOMUHHUH.

Kemeso.

13

21

3. Pemrenne
AKCIIEPUMEHTAIIbH
BIX 3aJ1a4 I10 TEME
«Metamsl 1-3 A
TPYIII U UX
COCIMHECHUS.

4. Pemenne
AKCIIEPUMEHTAIIbH
BIX 3aJ1a4 I10 TEME
«Metaniabsl U uxX

1 gac
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COEUHEHUS.
Kparkwuii 0030p | 5. KpaTkuii 0630p 9 15 1 yac
BayKHEHIITNX BAKHENIIHNX
OpPraHUYECKUX OPraHMYeCKHX BElIeCTB.
BEIIIECTB.
9/16 gacos
Hroro 39 66 4 4

Ilepeyennb 00s13aTEILHLIX BUIOB PA0OT.

9 kiacce
Tema 1: A30m u ¢pocghop.
JdeMoHcTpanum.
[Tonyyenune ammMuaka u €ro pacTBOpeHUE B BOJIE.
OO0pa3ipl MPUPOHBIX HUTPATOB, GOChaToB.
JlaGopaTopHble ONBITHI.
BzaumoneiicTBue cojieil aMMOHUSI CO TIET0YaMH.
IIpakTnyeckune padoTsbl.
[Tonydyenue ammuaka 1 U3y4yeHHE €ro CBONCTB.
PacuerHble 3a1a4u

Brruucnenus mo XuMu4ecKum YpaBHCHUAM peaKHI/Iﬁ, CBA3aHHBIC C UCITIOJIB30BaAHUECM A0JH BbIXOJA

MIPOYKTOB PEAKIIMH.

Tema 2: Yenepoo u kpemuuii.

JdeMoncTpanum.

Kpucranmnieckne penieTku aimMasa u rpadura.

OO0pa3supl NMPUPOIHBIX KAPOOHATOB M CUITUKATOB.

JlaGopaTopHble ONBITHI.

KauecTBeHHBIE peaKIM Ha YTICKUCIBIH ra3.

KagecTBeHHBIE peakiiui Ha KapOOHAT -HOH.

IIpakTnyeckas padora.

[Tonyuenune okcuna yriepona(IV) u uzyuenue ero cpoiicts. Pacnio3HaBanue kapOOHATOB.
PacuerHble 3aga4un.

Brrauciienue mo XMMHYECKUM YPaBHEHHSIM PEAKIIMKA MacChl, 00beMa WIIH KOJIWYECTBA BEIIECTBA
OJTHOTO M3 MPOAYKTOB PEaKIMH M0 Macce UCXOAHOTO BElIecTBa, 00bEMY MU KOJTUYECTBY
BELIECTBA, COJIEPIKALLETO ONPEAEIECHHYIO OO TPUMECEH.

Tema 3: Obuwue ceoiicmea memainnos.

JdemoHcTpanmu.

OOpa3upl BaXHEHIINX COCTUHEHUN HATPHsI, Kallusl, IPUPOJHBIX COSAMHEHU MarHusl, KalbIus,
ATIOMUHUS, Py Kele3a.

B3aumopeiicTBue MENOYHBIX, MIEIIOYHO3EMETbHBIX METANIOB M aTIOMUHUS C BOJIOM.
JlabGopaTopHbie ONBITHI.

N3yuenune oOpas31ioB METALIOB.

B3anmopeiicTBrEe METAIIOB C paCTBOPaMHU COJIEH.

O3HakOMJICHHE CO CBOMCTBAMU U MPEBpAIIEHUIMU KapOOHATOB U THIPOKAPOOHATOB.
[Tomy4yenne THAPOKCHIA ATIOMUHIS U B3aUMOJICHCTBHE €T0 C KUCIIOTaMH | IISIIOYaMH.
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KauecTBenHbIe peakiiii Ha HOHbI Fe** u Fe®.
IpakTuyeckue padoThl.
Pemenue skcriepuMeHTaNbHBIX 3a1a4 110 TeMe «neMeHThl [A-1IIA rpynn nepuoanueckoit
Ta0JIULIBI XUMUYECKHUX AJIEMEHTOB.
Pemenue skcriepuMEHTANBHBIX 3a7a4 110 TeMe «MeTaibl U UX COEAUHEHUS».
Pacuernrle 3agaun.
Brruuciienue nmo XuMHYECKUM YPaBHEHHUSIM PEAKIIMKA Macchl, 00beMa WIH KOJIMYECTBA BEIIECTBA
OJTHOTO U3 MPOAYKTOB PEaKIIMH [0 MAacCe UCXOAHOTO BEIIECTBA, 00BEMY UITU KOJIMYECTBY

BEILIECTBA, COJIEPIKAIICTO OMPEACICHHYIO IOJI0 IPHUMECEH.

PacuyetrHble 3ana4u.
Bbruuciienus o XuMHYECKUM YpPaBHEHUSM PEAKIIMM, CBS3aHHBIE C HCIIOIb30BAHUEM JIOJIH BBIXO/1A
IIPOJYKTOB PEAKIUH.

Tema 4: Ilepeonauanvhsie npedcmagieHus 00 Op2aHUUECKUX 6EULECBaX.
JdemoncTpanmu.

Mopenu MOJEKyJI OPraHMuYEeCKUX COSTUHEHUH.

['openue yriaeBo1opoa0B U 00HAPYKEHHE MTPOTYKTOB UX TOPEHUSI.
[Tonydenue stunena. KayecTBeHHbIE peaklIMM HA STUJIEH.

PacTBOpeHue 3TUII0OBOTO CIUPTA B BOJE.

PactBopenue riumiieprHa B BOJIE.

[Tonyuenue u cBOWCTBA YKCYCHOM KUCIIOTHI.

UccnenoBanue CBOMCTB KUPOB: paCTBOPUMOCTH B BOJIE U OPTaHUUECKUX PACTBOPUTEIISX.
KauecTBeHHas peakius Ha IIIOKO3Y M KpaxMall.

OOpa3upl U3AeTUi U3 TOTMAITHIICHA, TTOJIUITPOITHIICHA.

YyedoHo-MeToau4YecKkoe odoecrneyene Kypca XuMun
OCHOBHOM 00111€00PA30BaATEJLHON IKOJbI.

9 knace

1. Pymsutuc I'.E. Xumus: 9 xi1.: yue6. mist o6ieoOpasosar. yupexaenuit / I'.E. Pymzutuc,
@.I".@enpaman. — M.: [Ipocsemienune, 2009.

2. l'apa H.H. Xumus. Paboune nporpammsl. [Ipeaqmernas nunus yueOnukoB I'.E. Pyn3uruca,
O.I".Denpamana. 8 — 9 knacesl / H.H.I'apa. — M.: IIpocsemmenne, 2013.

3. bpeiirep JI.M. Xumus: 8 - 11 xi1.: pazBépHyTO€ TeMaTUYECKOE TUTAHUPOBAHKE 110 yUeOHUKAM
I'.E. Pynzutuca, ®@.I".®enbamana (6a3oBelii yposens) / JI.M. bpeiirep, A.E.baxenosa. —
Bonrorpaa: Yuurens, 2010.

4. Kuszesa M.B. Xumus. 9 knacc: nmoypoussle miansl mo yueonuky I'.E. Pyasutuca,

O.I". ®enpamana / M.B. KusizeBa. — Bonrorpaa: Yuurens, 2013.

5. KaBepuna A.A. Xumus. [Inanupyemsle peaynbtarsl. Cuctema 3aganuid. 8 — 9 kiacchl: mocodue
JUTs yauTenen oomeoopazosar. yupexaennii / A.A. Kasepuna, P.I".Banosa, [1.}O.[o6poTun; —
M.: IIpocsemenue, 2013. (Cepus «Pabotaem 1o HOBBIM CTaHAApTaM»)

6. 'apa H.H. Xumust: 3agaunmuk ¢ «momontaukom»: 8 — 9 k1. / H.H.I'apa, H.U.I'abpyceBa. — M.:
[Tpoceemienue, 2009.

7. 'apa H.H. Xumust. 9 xnacc: mocodue mist yautens / H.H. T'apa. — M.: [Ipocsemenne, 2009.
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