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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mno xummm g 10-11 kmaccoB paspaboTana Ha OCHOBE
(eneparbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa, 00pa30BaTEIHLHOI MPOrPaMMEI
U [IPUMEPHOH IPOrpaMMBI IO XMMHUH, a TaKKe Ha OCHOBE aBTOPCKOM yueOHOU mporpammsl O.C.
["abpuensna.

Ha 06ase mnentpa «Touka pocra» oOecneuumBaeTcs peaau3alus o00pa3oBaTENIbHbBIX
IpOrpaMM €CTECTBEHHO-HAyYHOH M TEXHOJOTHYECKOW HaNpaBJICHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMSAMH 3aKOHOJATeIbcTBA B cdepe oOpa3oBaHus U € y4ETOM
pekomennanuii PenepanpHOro omeparopa ydeOHoOro mpeamera «Xumus». OOpa3oBaTenabHas
nporpaMMa I03BOJISIET HHTEIPUPOBATh pealn3yeMble TOAXOAbl, CTPYKTYPY U COJACpKaHUE TPU
opranuzanuu ooydenuss xumuu B 10-11 kiaccax, BRICTPOCGHHOM Ha 0a3e JII000ro u3 JOCTYIHBIX
yuebHo-MeToauueckux  komiuiekcoB  (YMK). Hcmonb3oBanume oGopynoBanusi «Touka
poctay» npu peanuzanuu 1anHoi Ol mo3BosseT co31aTh yCIOBUSL:

° AJId paCIUpPCHUA COACPKAHNA IIKOJbHOI'O XUMHUYCCKOT'O 06p2130BaHI/I$I;

. JUIS. TIOBBIIICHUSI TIO3HABATEIILHOW aKTUBHOCTH OOYYAIOUIUXCS B €CTECTBEHHO-
Hay4YHOH 00JacTH;

. JUIE  Pa3BUTHS JIMYHOCTH pPEOEHKa B Tmporecce OOYYCHUsT XHUMHUH, €ro

CrocoOHOCTEH, (OPMUPOBAHUS H YAOBICTBOPEHHUS COIHAIBLHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. JUIsE pabOTBl ¢ OAApEHHBIMH IIKOJHLHUKAMHU, OpPraHW3allMd WX pPa3BUTUS B
pa3InYHBIX 00IaCTsIX 00pPa30BaTENLHOM, TBOPUCCKOM JCSITEIBHOCTH.

OO0mas xapakTepucTUKA y4e0HOr0 npeamera « XumMus»

XUMHSL KaK 2JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHUia CBOE BIHMSHHUE Ha
BCE 0O0JacCTH 4YEJIOBEYECKOro CYIIECTBOBaHHUSA, 3ajaja HOBOE BMJIEHME MHpa, cTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOU KYJIbTYphI, HEOOXOIUMBIM YCIOBUEM KU3HU OOIIECTBA:
3HAHME XUMHUHU CIY)KUT OCHOBOM Juisi (OPMHUPOBAaHUS MHUPOBO33PEHHUS 4YEIIOBEKa, €ro
MPEJICTAaBICHUI O MaTePUAIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH
NpeaACTaBJICHHUA O B3aUMOIIPCBpAlICHUAX OSHEPruu H 00 SBOJIIOLIMHA BCHICCTB B IIPHUPOAC,
COBpEMEHHasi XMMHS HampaBleHa Ha pelIeHHe TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS
YEeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, IMHINEBOM W HSKOJOTMYECKOW O€30MacHOCTH,
npobisieM 3apaBooXpaHeHHs. B ycloBusSX BO3pacTaroniero 3HaU€HUs XUMUU B )KU3HHU OOIIECTBa
CYIIECTBEHHO TMOBBICHJIACH POJIb XHUMHUYECKOTO OO0pa3oBaHMs. B ImaHe coruaim3aiy OHO
ABIISIETCS OJHUM W3 YCIOBHM (OPMUPOBAHWS HHTENIEKTa JTUYHOCTH M TapMOHUYHOTO €&
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHUUYCCKHUC 3HAHUA H€O6XOI[I/IMI)I JJIA HpI/IO6p€T€HI/I$I
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBAaTH B MHOTOOOpPa3HOW JKM3HU OOIIECTBA, JUII OCO3HAHWS BAXXHOCTH Pa3yMHOTO
OTHOIICHHSI K CBOEMY 3JI0POBBIO M 3[IOPOBBIO IPYTUX, K OKPYXKAIOIIEH MPUPOTHON cpere, st
TpaMOTHOI'O MMOBEACHH IIPH UCITIOJIB30BAHHUHU PA3JIMYHBIX MAaTCPHUATIOB U XUMHUYCCKHUX BCIUICCTB B
MOBCEIHEBHOM XU3HU XHUMHUYECKOe 00pa3oBaHHE B OCHOBHOMW IIKOJE SBJISETCS 0a30BBIM IO
OTHONICHHUIO K CHUCTEME OOIIEro XMMHYECKoro oOpa3oBaHHs. [103TOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealn3yeT MPUCYIIUE OOIIeMy XUMHUYECKOMY OOpa30BaHHUIO KIIIOUEBHIE
OEHHOCTH, KOTOPBIC OTPAXAIT TOCYJApCTBCHHEBIC, 06HIGCTBCHHI)IG U HWHIAWBUAYAJIbHBIC
NOTPEOHOCTH. DTHUM OIpeAeNseTcsl CYIIHOCTh OOIel cTrpaTerud OOy4deHHs, BOCHUTAHHS U
pa3BUTHS 00YUAIOIIUXCS CPEICTBAMH YUESOHOTO TTPeIMeTa « X UMHUS.

Nzydenne mpenmera: 1) cmocoOCTBYyeT (HhOPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, JAOCTH)KEHHUIO oOmed W (QYHKIHOHAIBHOW TIpPaMOTHOCTH, Ja€T BO3MOXHOCTU JIJIst
CaMOpPa3BUTHS JIMYHOCTU. 2) BHOCUT BKJIaJ B (POPMHUPOBAHHE MBIIUICHUS U TBOPYECKHX
CITOCOOHOCTEH  TOJPOCTKOB, HABBIKOB HX CAMOCTOSITEIBHOM  Y4EOHOW JCSATEIHHOCTH,
SKCIICPUMCHTAJIBHBIX ©W HUCCICAOBATCIBCKUX YMCHPIP'I, HGOGXOI[I/IMBIX KaKk B HOBCGI[HCBHOP'I
KU3HH, TaK U B TPO(EeCcCCHOHATBLHON NEATEeTLHOCTH; 3) 3HAKOMHUT CO CHeHUPUKOW HAydIHOTO
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MBIIIJICHHUA, 3aKIaAbIBACT OCHOBBI ILICJIOCTHOI'O B3IJIIAa Ha €AHUHCTBO HpI/IpOI[I:I Hn 4YCJIOBCKA,
SIBJISICTCS  OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOH TPaMOTHOCTH
MoJIPOCTKOB; 4) crmocoOCTBYyeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE 00pa3oBaHUE
MOJAPOCTKOB

Ha3BanHble HampaBieHHs B OOYYCHHHM XHMHH OOCCHEYHMBAIOTCS  Crenu(ukon
COI[ep)KaHI/ISI npeﬂMeTa, KOTOprfI ABJICTCA II€JarorudycCkKu aIIaHTI/IpOBaHHBIM OTpa)KeHI/IeM
0a30BOM HAyKM XMMHUHU Ha ompeneia&HHOM dTarne e€ pa3BuTHsa. Kypc XMMHUM OCHOBHOM IIKOJIBI
OpUEHTUPOBAH Ha OCBOCHHE OOYYAIONIMMFKCS OCHOB HEOPTraHMYECKOH XUMHH U HEKOTOPBIX
MOHATUN W CBEICHHH 00 OTACIBbHBIX 00BEKTaxX opraHudeckor xuMmuu. CTpyKTypa colepKaHus
npenMera cOpPMHUPOBaHA HA OCHOBE CHUCTEMHOrO moaxoia K ero u3ydeHuto. CojaepkaHue
CKJaJbIBAETCS M3 CHUCTEMBI ITIOHATHH O XMMHYECKOM J3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN
0 xumuueckod peaknuu. OOe 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHbI [0 MPUHIIHAITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUYECKHUX IMPEACTABICHUN pPa3HOTO
ypOBHHI aTOMHO-MOJIeKy.H?[pHOFO y‘IeHI/Iﬂ KaK OCHOBBI BCEIro €CTCCTBO3HAHNI, ypOBHSI
nepuoanydeckoro 3akona J[. V1. MeneneeBa kak OCHOBHOTO 3aKOHA XMUMHUH, YYEHHUS O CTPOCHUU
aToMa nu XHMI/I‘ICCKOﬁ CBA3H, HpeIICTaBJIeHI/Iﬁ 06 BHGKTPOJII/ITI/I‘IGCKOI;'I aucconuanm BCIICCTB B
pactBopax. TeopeTuueckue 3HaHUSI PaCCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH MOTYYCHHBIX U
OCMBICJIICHHBIX q)aKTOB, pa3BI/IBaIOTC$I IIOCJICa0BATCIIBHO OT OIHOTO ypOBHSI K IIpyFOMy,
BBIMONHSAS (YHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/ISI 158 HOJIy‘-IeHI/IFI I/I3y‘~IaeMI)IX BCILICCTB TaKaSI opraHmauH;{
COJIep’KaHUsl Kypca CHOCOOCTBYET IMPEACTABICHUI0 XUMHUYECKOW COCTABIAIOIICH HAy4YHON
KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IpHpoabl. Tem cambiM 00ecreuynBaeTcsi BO3MOKHOCTh
1Utst GOPMUPOBAHUS Y 00yUAIOLIUXCS [IEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHMs B Hayke. BakHO Takke 3aMETHUTh, YTO OCBOCHHUE COJIEPKAHUS Kypca MPOUCXOIUT C
MPUBJICYCHUEM 3HAHHUI M3 paHee M3YUYEHHBIX KypcoB: «OKpyxkaromui Mupy», «buonorus. 5—7
Kiaccel» U «DPu3muka. 7 xmaccy.

JlanHast oOpa3zoBaTenbHas MporpaMMa 00eCTieunBaeT YCBOGHUE YUAIIUMUCS BaKHEUIITHX
XUMHYECKHX 3aKOHOB, TEOPUH M MOHATUH; (OpMUPYET NpPEICTaBICHHE O pPOJIM XUMHUU B
OKPY’KalOIlleM MUPE U KU3HU YeloBeka. [Ipym 3ToM OCHOBHOE BHUMaHHUE YAENSIETCS CYIIHOCTU
XUMHUYCCKUX peaKHI/If/'I n MertogaM HX OCYHICCTBJ'ICHI/IH . O)IHI/IM N3 OCHOBHBIX HpI/IHHI/IHOB
MOCTPOEHUS MPOTrpaMMbl SBIISIETCS HPUHLMI JOCTYIMHOCTU . ODKCIIEPUMEHTAJIbHBIE JIaHHBIE,
HOJ'Iy‘-ICHHBIG y‘IaHII/IMI/ICﬂ HpI/I BBITIIOJTHEHUHN KOJMYCCTBCHHBIX OIIBITOB, ITO3BOJIAIOT yLIaHII/IMCSI
CaMOCTOSITENIbHO [I€JaTh BBIBOJABI, BBIABISATH 3aKOHOMEPHOCTH . Iloaxonasbl, 3ajloKEHHBIE B
CoJIepKaHue MPOTrpaMMBI Kypca, CO3/Jal0T HEOOXOIMMBIC YCIOBHUS ISl CUCTEMHOTO YCBOCHUS
yUYalIMMHCS OCHOB HAyKH, NIl 00eCIeueHUs Pa3BUBAIOIIETO U BOCHUTHIBAIOIIETO BO3ACHCTBUS
00y4eHus1 Ha JTUYHOCTH yuaierocs. GopMupyemble 3HaAHUS JODKHBI CTaTh OCHOBOM CHCTEMBI
yOeXACHHI TKOJIbHUKA, IEHTPATBHBIM SPOM €r0 HAYYHOT'O MUPOBO33PEHUS .

ean 1 0cO0EHHOCTH U3YUEHUA Y4eOHOIr0 NpeaMeTa

K nHampaBieHHIO NEpBOCTENIEHHOW 3HAYUMOCTH MpPH pean3alud 00pa30BaTENbHBIX
byHkuii npeamera «XUMHS» TPATUIUOHHO OTHOCIT (opMHpOBaHHE 3HAHUM OCHOB
XUMHUYECKON HAayKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKON JEATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbl. 3ajadya IpeaMeTa COCTOUT B
(OpMHPOBAHNUN CHCTEMBbl XMMHUYECKMX 3HAHMH — BaKHEHIIMX (DaKTOB, MOHATHUH, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUH, JOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, s3bIKa
HAyK{, 3HAHUM O HAyYHBIX METO/aX M3YYEHHUsS BEIIEeCTB M XMMHUYECKHX PEaKIMH, a Takke B
(OpMHPOBAHNYU U PAa3BUTUU YMEHUN U CIIOCOOOB AEATEIBHOCTH, CBA3AHHBIX C INIAHUPOBAHUEM,
HaOJIOZIGHWEM M TIPOBEACHHEM XHMHMYECKOTO OSKCIEPUMEHTa, COONIOJIEHHEM TIpaBHII
Oe3omacHOro oOpalieHHus ¢ BeLIeCTBAaMU B IOBCEJHEBHOM ku3HM. Hapsny ¢ stum nemnum
U3y4eHHs] TpeaMeTra B MpOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI € Y4YETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO o0miero oo6pazoBanus. CerogHs B oOpa3oBaHHH 0CO00
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3HAaYMMOM TNPHU3HAETCS HANPABICHHOCTh OOy4YeHHMsS Ha pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH,
dopMupoBaHue e€ MHTEIUIEKTa U 001Iel KynbTypbl. OOy4eHHe YMEHHIO YUIUTHCS U MIPOIOIDKATH
cBOE 00pa3oBaHHE CAMOCTOSATEIBHO CTAHOBHUTCS OJHOW M3 BaKHEHIINX (QYHKUIUH y4eOHBIX
IpeMETOB.

B cBs3u ¢ 3TUM IIpU M3y4YEHUU MPEIMETa B OCHOBHOM IIKOJIE JOMHUHHUPYIOLIEE 3HAYCHUE
pUOOpeINN TaKue LN, KaK:

* (hopMupoBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JUYHOCTH, TOTOBOK K CaMOOOpPa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY HPUHATHIO PEIICHWH, CHOCOOHOW anamTupoBaThCs K
6BICTpO MCHAKOIINMCS YCIIOBHUAM JKU3HU,

* HANpaBJICHHOCTh OOYyYEHHs Ha CHCTEMaTHYeCKOe NPUOONICHHWE YyYaluxcs K
CaMOCTOSITCIbHOM MMO3HAaBaTCIILHOM ACATCIIbHOCTH, Hay4YHbIM METOJaM IIO3HaHHuA,
(GOpMUPYIONIIM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

+ oOecredeHue YyCIOBUH, CHOCOOCTBYIOUIMX NPHOOPETEHHIO OOYJarOIIMMHUCS OIBITA
Pa3HOOOpa3HOIl AEATENBbHOCTH, NMO3HAHHUSA M CaMOIO3HAHMS, KIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMHGTGHHI/Iﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUEC IJIA PA3JIMUYHBIX BUAOB JACATCIbHOCTH,

* ¢opMupOBaHNE yYMEHHH OOBSCHATH W OIICHUBATH SBJICHUS OKPYXKAIOLIETO MHUpa Ha
OCHOBAHWH 3HAHUH U OIlbITA, MMOJTYYCHHBIX IMTPU U3YUCHUHN XUMHH,

* (hopmHpoBaHKE y 00yUYArOIIUXCSl TYMAaHHUCTHUECKUX OTHOIICHHUH, TOHUMaHUs [IEHHOCTH
XUMHYECKHX 3HAHUH JUIS BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOTO TOBEACHUS B OBITY U
TPYIOBOH NESTENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOTHOM
Cpensl;

* pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO |
CaAMOBOCIIMTAHMIO HA OCHOBE YCBOCHMS OOIIECYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY NPOQHIIS U HAPABICHHOCTH JAIBHEHIIIET0 00yIeHHS.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme obmero oOpa3oBaHus «XHMHS» TpU3HAHA OO0SA3aTENbHBIM Y4E€OHBIM
IpeIMETOM, KOTOpPBIH BXOOUT B COCTaB IpeaMeTHON obnactu «EcrtecTBeHHO-Hay4YHbBIE
OpeaMeThl». YUeOHbIM IUIAHOM Ha e€ M3ydeHue OTBeAeHO 69 yueOHbIX yacoB — 1o 1 4y B
Henemo B 10 i 11 xmaccax cOOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus 0 rogaM 00y4eHUs
(HpaKTI/I‘{eCKaH qaCTb yqe6H0ro COACPIKaHUA MpcAMETa YCUIJIICHA MaTCpHUAIIbHO-
TeXHUYECKOM 0a3oif reHTpa «Touka pocTa» UCIOIB3YEMOTO ISl peaiu3aliu 00pa3oBaTeIbHBIX
IporpaMM B paMKax MpernojaBaHUsl XUMUH).

10 KJ1IACC
Beeoenue (2 u)

Oprannyeckas XMMHsI — XMMHsI COEAMHEHNUHN yriepoaa. OpraHndeckue BEIIECTBA, UX CBOWCTBA U
OTJINYUS OT BELIECTB HEOPraHUYECKUX. ['pymmbl IPUPOAHBIX U CUHTETUYECKUX COEAUHEHUM.
OcHoBnble nonoxenuss teopun A. M. byrneposa. ['omonoru. I'omonoruueckuit psa. I'pynmst
IIPUPOJHBIX, UCKYCCTBEHHBIX U CUHTETUYECKUX COCIUHEHUN.

Yeneeooopoowt u ux npupoonvie ucmounuxu (11 u)

[Tpuponnsrii ra3. YrimeBomoponasl. IlpenensHbie yriaeBogoponabl — anmkanbl. OOrmias ¢opmyna
QJIKaHOB, TIPaBUJIa COCTABIICHUS Ha3BaHUH ankaHOB. MexayHapoaHas HomeHknaTypa MIOITAK.
®uU3nMYeCcKnue CBOMCTBA QJIKAHOB, MX 3aBUCHUMOCTh OT COCTaBa MX CTPOCHUA. XUMHYECKHE
CBOICTBa: TOpeHHe, TaJoreHUpoOBaHUE U JleruapupoBanue. [lomyuenue ankaHoB U3 MPUPOIHOTO
rasza u Hepru. [Ipumenenue.



Hemnpenenbaple yriaeBogopoabl. DTWICH — TOHATHE O 7-cBsi3u. OOmias Qgopmyna ajakeHOB,
XapaKTepuCTHKa ankeHoB. [IpaBuia Ha3BaHUS AJIKEHOB IO MEXAYHApOAHOW HOMEHKIATYpE.
Buapl nzomepun ankeHoB. u3znueckre CBOWCTBA aIKEHOB. XMMUYECKUE CBOMCTBA HA MPUMEPE
ATWJIEHA: PEAKLUM NPUCOECIUHEHUS, KAUECTBEHHbIE pEaKLMHU Ha JBOWHYIO CBs3b. Peakuuu
noauMepusanuu U nonaudTwieH. [lomydyeHue »TwieHa M €ro IpUMEHeHue. AJIKaJUEHBI.
byranuen-1,3. Xumuyeckue CBOWCTBA: peakUUU MNPUCOCAMHEHHUs, mnojJumepuzanuu. Kayuyk
OyraaueHoBblil. [lomyueHue cuHTeTHMUYECKOTO Kaydyka OyraaueHoBoro Merona Jlebenena.
Anxunbl. AuerwneH. OOmast (opMmyna alKMHOB, MpaBHJIa HAa3bIBAHHUS IO MEXAYHAPOIHOU
HOMEHKJIaType. Bunabl m3omepuu, nojiydeHHE aleTWIeHa U €ero npuMeHeHue. duznueckue
CBOICTBa aJKMHOB Ha IpuMepe auneTwieHa. KauecTBEHHbIE peakUuud Ha  AJIKHUHBL
[ToMBUHUIXTIOPUA, €r0 CBOWCTBA U NIPUMEHEHHE. APOMaTUUYECKUE YTIEBOAOPObl HA PUMEPE
6ensomna. CoctaB MOJIEKYJbl, CTpyKTypHBIE popmynbsl Kekyne u coBpemennas. [lomydenue u
cBoiictBa OeH3ona. Ilpumenenue Oen3zona. IlpupojHblE MCTOYHHMKH YIJIEBOAOPOJOB, HX
nepepabotka. Ileperonka u kpekuHr HepTH. beH3uH: OKTaHOBOE YMCIO OEH3MHOB.
OpakIMOHHAs TMEPEeroHKa, WU pPEeKTH(PHUKAIUS. I'eneTnueckass CBsI3b  YIVIEBOJIOPOJOB.
VYcraHoOBIEHHME  NPUYMHHO-CIEACTBEHHOM  CBSA3M  MEXAY CTPOCHHMEM, CBOWCTBAaMU U
npuMeHeHrneM. CXeMbl TeHETHUECKOU CBSI3U YIIIEBOJOPOIOB.

Kucnopoo- u azomcooeprcawgue opzanuueckue cOeOUHEHUA U UX NPUPOOHbIE UCHOUYHUKU
(18 u)

@OyHKIMOHANbHAS THUAPOKCUIbHAS Ipynmna. [IpenenbHple 0gHOATOMHBIE CHUPTHL. M30oMepus u
HOMEHKJIaTypa criupToB. [Ipumenenue u nomydenue cnupros. [lonyyenue sTaHoa U3 3TUIIEHA U
IIIOKO3bl.  XUMHWYECKHE CBOMCTBA CIMPTOB: TOPEHHE, B3aUMOJCHCTBHE C HAaTPHUEM,
Jeruaparanus (BHYTPUMOJIEKYJISIpHAs U MEXMOJIEKYJISIpHasi), OKUCICHUE B ajbACTUIbI, PEaKIus
srepupukanuy. OU3NOIOTHYECKOe NEHCTBUE CIIUPTOB HA OpraHU3M desoBeka. MHoroaromHsie
COUpTHl Ha mpuMmepe riuuepuHa. KadecTBeHHas peakuus Ha rinnepuH. lIpuMeHenue
MHOTOaTOMHBIX M OJHOATOMHBIX cnupTOB. CocTaB MOJEKyJbl. B3aumHOe BiusHHE aromMa B
MoJieKyJe (eHona; ero Xumuueckue cpoicTBa. [lomyueHue QeHona W3 KaMEHHOTO YTIJIs.
KoxkcoBanue xamennoro yris. I[Ipumenenne ¢enona. OxpaHa okpyskaromiei cpeisl oT ¢peHoza.
Anpaeruapl U KeToHBI. AnieToH. [lonydeHue anbaeruaoB: OKUciIeHne cnupTtoB. GopMaibaerua.
VkcycHbI  anmpiaerusi. XUMHYECKHME CBOMCTBA  ajbJIETUIOB: KAYECTBEHHBIC  PEAKIIHH,
ruapupoBanue. KapbokcunbHas rpymnmna. KapOboHoBsle kucnothl. IlpenenbHble 0JHOOCHOBHBIE
KapOOHOBBIE KHUCIOTHL. HenpenenbHble KapOOHOBbIE KHCIOTHI: OJIEMHOBAas U JIMHOJIEBAs.
MypaBbrHas U yKcycHas KUCIOThL. DuU3ndeckre CBOMCTBa KapOOHOBBIX KHCIOT. XUMHUYECKUE
CBOMCTBAa KapOOHOBBIX KHUCIJIOT: OOLIEKHCIOTHBIE M crnenuduyeckue. Bricmme kapOOHOBBIE
KHCJIOTHl — CTEApUHOBAasl U MAJIbMUTUHOBAS, UX COJMH — MblIa. Cl10KHbBIE 2QUPBI: HAXOXKIECHUE B
npupozie W npumeHeHue. Peaxnus stepudukanuu. JKupel. XuMHYeckHe CBOWCTBA KHPOB:
THJIPUPOBAHUE PACTUTENBHBIX Macell, THAPOJIN3, OMBUICHHE. YTJIEBOAbI, MX KiacCU(UKaIH.
CoctaB M CTpOEHHME TIIOKO3bl. [JIFOKO3a — ampIEeruaoCIHUpT, €€ XWMHYECKHE CBOMCTBA.
IIpumenenne rmoko3pl. @pykroza. [lucaxapupabl: caxapos3a, JIAKTO3a W MaJIbTO3a.
ITonucaxapuasl: Kpaxmai u nemtronosa. Peaknns nonukonaeHcanuu. KauecTBeHHas peakius Ha
Kpaxmaj. ['eHeTndeckasi CBA3b MEXKIY KilaccaMHd OpraHMYecKuX coeauHeHuid. Wnentuduxamms
OpraHMYECKUX COeAMHEHMH. PacueTsl 1o ypaBHEHMsIM peakuuil. AMUHBIL. CTpOEHHE MOJIEKYIL.
Awmunorpymnmna. Kiaccudukamms amuHoB. Du3nyeckue MW XHMHUYECKHE CBOWCTBA aMHHOB.
AHnnuH. IlonyuyeHne ¥ IHpUMEHEHHME aHWIMHA. AMMHOKHUCIOTHI. XHMHUYECKHE CBOWCTBA

AMHWHOKHUCIIOT! BBaHMOIIefICTBPIQ C KHCJIOTaMU, OCHOBaHHMAMHU, CliupTamu, pCaKknud
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nonukoHaeHcanuu. IlentuaHas cBA3e. [IpuMeHeHne aMUHOKHMCIOT. benku, ux CTpykTypa.
XuMHUecKkue CBOMCTBA  O€NKOB: J€HATypalus, THAPOJIN3, KAYECTBEHHbIE PEaKIIMH.
buonornueckue ¢ynkuun OenkoB. Hyknemnoseie kucnotsl: JHK, PHK, wux d¢ynxmoum.
buorexnonorusa. I'enHass uHxkeHepus. ['eHeTMyeckas CBs3b MEXAY KIACCAMU OPraHUYECKUX
BEIECTB. 3aKpeIuieHUe 3HaHui 10 Teme. Perenue pacyeTHbIX 3a/1a4.

Hckyccmeennvle u cunmemuyeckue noaumepul (2 u)
Cunrerndeckue nmoiauMepsl. CTPyKTypa MaKpOMOJIEKYJ TIOJUMEPOB: JTHUHEHHAS, pa3BeTBICHHAS
u npoctpaHcTBeHHas. [lonudtunen. Ilomunponwien. Cunrermdeckue BosiokHa. CTpykTypa
CUHTETHUYECKUX BOJOKOH. CHHTETHYECKHE KaydyKd: OOIIero M CHEIHAlIbHOTO Ha3HAYEHUS.
TepMopeakTUBHBIC 1 TEPMOILTIACTUUECKUE TTOTUMEPBI.

3axnrouenue (2 u)

[ToBTOpeHre W 3akpervieHWe 3HaHUW 1o TemaMm: «Kitlacchl OpPraHMYEeCKUX COCIMHCHHIN,
«XUMUYECKHE CBOMCTBa OpPTraHUYECKUX COCTMHCHUI». Pemenue ypaBHEHUH,
AKCTIIEPUMEHTAIBHBIX 3a7a4. [I0AroToBKa K HTOrOBOI KOHTPOJILHOM paboTe.

11 KJ1ACC

Cmpoenue eewecmea (11 u).

Pa3Butne mnpexacraBieHuil o cTpoeHMH aToMa. Mopenu CTpoeHHsl aToMa. JJIEMEHTapHbIE
YaCTULIBI: TPOTOH, JJIEKTPOH, HEUTPOH. DHepreTuyeckuil ypoBeHb. OpOuTanb, 31EKTPOHHBIE
o0naka.

OTkppITHE 3aKOHA U CO3[IaHUS IIEPUOANYECKON cucTeMsl. [leproanuecknii 3aK0H B CBETE yUEHUS
O CTpPOEHMH AaTOMOB. 3HAUEHUE IIEPUOJUYECKOW CHUCTEMbl M mepuoisl cucremsl J[.U
Menzneneesa.

KatnoHs! ¥ aHWOHBI, MOHHBIE KPUCTAIUIMUECKHUE PEIIETKH. DIEKTPOOTPULIATEIbHOCTD, MOJIIpHAs
U HemnoJisipHasi KoBaJIeHTHas cBsi3U. OOMEHHBIH U JOHOPHO-OOMEHHBIM MEeXaHU3M 00pa3oBaHUs
KOBaJIEHTHOM CBSI3U. MOJIeKyIsIpHbIE U aTOMHBIE KPHUCTAININYECKUE PEIIETKH.

Oco0OeHHOCTH CTPOEHHS aTOMOB MeTayula. MeTamindyeckass XMMHUECKasl CBsI3b, METaJlIn4yecKas
KpUCTAJIIIMYECKAs pemeTka. MexxMoneKyspHas 1 BHYTPUMOJIEKYIISIpPHAs: BOAOPOJHAs CBSI3H.
[Toumeps! IPUPOAHBIE, UCKYCCTBEHHBIE U CUHTETHUYECKUE. [lnacTMaccel, BOJIOKHA, KaydyKH U
HEOpPraHUYECKUE TIOJUMEDPSI, UX npeacTaBuTenu. [lonyyeHrne n npuMeHeHne NOIMMEPOB.
OcobeHHocTH cTpoeHHs Ta30B. MomsipHblii 00beM ra3zoB. CMecu razoB — BO3JYyX, HPUPOIHBIN
ra3. [IpeacraBureny ra3oo0pa3HbIX BEIIECTB: BOAOPOJ, KHCIOPOA, YITIEKHCIBIA Ta3, U T.A. UX
noJiyueHue, coorpanue, pacriosHaBaHHe.

Bona, ee Owonornueckas ponb. Kpyroopor Boasl B mnpupose. I[IpuMenenwe BOIbI B
IIPOMBIIIJIEHHOCTH, CEILCKOM XO03siiicTBe U B ObITY. JKecTkocTh BoJbl. BpeMenHas u moctosiHHas
KECTKOCTh BOJIbI M CIOCOObI ee ycTpaHeHHs. Kucnble comu. MunepanbHble BOAbl. JKuakue
KPHUCTAJIJIBI, UX UCIIOJIB30BAHUE.

Kpucrannuueckue u  amopduble  BemiectBa.  [IpumeHeHne  aMOp(HBIX  BEIIECTB.
OTHOCHUTEIBHOCTD HEKOTOPBIX XUMUYECKUX IIOHATUH.

Hucnepcusie cuctembl. Kiaccupukanuss AMCIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSHHIO.
OMyJIbCUH, CYCIIEH3HH, a3PO30JIH, T€IH, 30JI1, KOAryJIsLus, CHHEPE3HUC.



3aKOH TOCTOSHCTBAa COCTaBa BelIecTB. MaccoBass W OObEMHasi JIOJISi KOMITOHEHTOB CMECH.
MaccoBasi 10711 PacTBOPEHHOTO BEIIECTBA, IpUMeced, MpOayKTa peakuuu. MomspHas
KOHI[EHTPAIIH.

[ToBTOpeHHE © 3aKpelUieHWE 3HAHUH IO TeMe, pPEIICHHWE OHKCIEePUMEHTAIbHBIX 3a7ad Ha
HAXO0XJICHHE MAacCOBOM ¥ OOBEMHOW [IOJIM BEIIECTBA B KOMIIOHEHTaX cMmecd. PemeHue
YPaBHEHHI pEaKIUil ¢ pa3IMYHBIMUA TUMIAMH XUMHUYECKOH CBsi3u. [1oNroToBKa K KOHTPOJIBHOU
pabore.

Xumuueckue peaxyuu(8u)

XUMUYECKUE PEaKIuU WM XUMHUYECKUE SIBICHUSA. AJUIOTPOINUA. AJUIOTPONHBIE MOAU(PUKALNN
yriaepoaa, cepsl, pochopa, onoBa u kucinopona. Mzomepsl. M3omepus. Peakuuu nzomepuzanuu.
[TprunHbl MHOTOOOpa3usi BEIIECTB: aJUIOTPOIUS U U30MEPHSI.

Peakuuu coenunenus, npucoeIMHEHUs, 3aMelIeHus, peakunu oomena. [Ipasuno beprone. Dk30-
U SHAOTEpMHUUYECKHE peakiuu. TeruoBod 3PpdeKkT XuMudeckux peakuuid. TepMOXHMHYECKue
YpaBHEHHUS.

CxopocTb XxuMudeckoi peakuuu. ['oMoreHHslie u rereporeHHble peakiuu. GakTopsl, BIUSIOLINE
Ha CKOpPOCTh xumHuueckoi peakmuu. IlpaBuno Ban-T'odpda. Depmentsr. WHruOUTOpEHL.
HeoOpatumple u oOpaTtuMble peakiuu. Xumudeckoe paBHoBecue. [Ipunnmm Jle Illarenbe.
YcnoBus cMelieHus paBHoBecHs. BbIOOp ONTUMAalIbHBIX YCIOBHIA.

Ponb Bomel B mpeBpamienun BemiecTB. Kiaccudukaius BEmIeCcTB MO PacTBOPUMOCTH B BOJE:
pacTBOpUMbIEC, MaJIOPAaCTBOPUMbBIE M IMPAKTUYECKH HEPACTBOPUMBIE. DJIEKTPOIUThHL. CTeneHb
AIIEKTPOJIMTUYECKOW nucconnanuu. [wapomus oOpatumbeliii U HeoOpatumbiil. ['maponus
OpPraHWYECKUX BEILIECTB, IIEIIOYHONW TUAPOIU3 KUPOB.

Crenenr oxucieHusi. OnpeneneHre CTENEHM OKHCICHHS 1O (opMmylie CcoeauHEeHHs.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCINUTENb U BOCCTAHOBUTENb. JJIEKTPOJINU3 —
KaK OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIN IIpoOLEcC. DJIEKTPOJIU3 pPacIulaBOB M PACTBOPOB  Ha
npumMepe xjaopuaa Hatpus. [IpakTudyeckoe npUMEHEHNE JIIEKTPOIIN3a.

Pemenne »sKcnepUMEHTaNbHBIX 3aJad 10 TEME: pEakUMH 3aMEUICHMs, IPHUCOEAUHEHHS,
THJIPOJIN3, OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiiu. [loaroToBka k mpoBepoyHoit paboTe.
Pemenne skcnepuMEHTaNbHBIX 3ajad IO TEMe: XHMHYECKOe paBHOBEcHE, OOpaTHUMble U
HeoOpaTUMble peaklMM, JJIEKTpoJMTUYecKass auccouuanus. I[loarotroBka K mpoOBEpOUYHOU
pabore.

Bewecmea u ux ceoiicmea (9 u)

B3auMopeiicTBue MeETaJIOB ¢ HEMETaUIaMH, BOJIOM, pacTBOpaMH KHCIOT U  COJIeH.
DJIEKTPOXUMUYECKUN  psii  HampsbDKEHUW — METauioB.  BzauMopgeicTBue  METauioB €
OpTraHWYECKUMH BEIIECTBAMHU.

Koppo3us metanios, ee Buabl. CiocoObl 3alIUThl OT KOPPO3UH.

®u3ndeckue cBoiicTBa HeMeTauioB. OKHCIUTENBHBIC M BOCCTAHOBUTEIBHBIC CBOMICTBA
HemeTaioB. CpaBHUTENbHAs XapaKTEpUCTUKAa TallOTEHOB Kak HauOoliee  THUIMYHBIX
MpPEICTABUTENECH HEMETAILTIOB.

Knaccudukanus kucnor. Xummudeckue cBoicTBa KucioT. OcoOble CBOICTBA a30THOM U CEpHOM
kucnort. [losydeHue u npuMeHeHrue KUcoT.

OcHoBaHusl, ux Kiaccudukamms. XUMHUYECKHE CBOWCTBA OCHOBaHWM. PelieHne XWMHUUYECKHX
ypaBHEHUI B3aUMOJICCTBUSI OCHOBAHUM C IPYTUMU XUMHUYECKUMHU JIEMEHTAMH.



Knaccudukanmst comeit: cpeaHue, KUCTbIe, OCHOBHBIC. XWUMHUYECKHE CBOWCTBA COJICH.
IIpencraBurenu coseil U ux 3HaueHue. KauecTBEHHbIE PEAKIIMK HA KATUOHBI U aHUOHBI.
[ToHssiTHE O TEHETHMYECKOW CBSI3M M TIEHETUYECKUX pAdax. | eHEeTHYeCcKHil psja MeTajia.
['enernyeckuii psg Hemeramuia. OCOOEHHOCTH TEHETUIECKOTO Psiia B OPraHUIeCKOM XMUMHUH.

3axnrouenue (6 u)
Pemienne sKcnepuMEHTANBHBIX 3a7ad. 3akperyieHue MpoiieHHoro Matepuana. [loaroroBka k
UTOTOBOW KOHTPOJIbHOH padoTe.

Ilnanupyembie pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 NMpeaMeTa

Juunocmnuvie  pesynomamot  Obyyarowguiica  nOJAYUUM  603MONCHOCHb O
gopmuposanusn cnedyrouwux ruunocmuvix YY/I:

. OIlpeIeIeHuEe MOTUBALIUY U3y4eHUsl y4eOHOro MaTepuaia;

. OLICHMBAHHE YCBAaMBAaEMOI'0 Y4eOHOro Marepuasna, UCXOJs M3 COLMAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEH;

. HOBBIIIEHUE CBOErO0 O0OpPa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K
M3YYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITHM, CBA3aHHBIX C PA3BUTUEM XUMUU U OOIIECTBA;

. 3HAaHUE IIPABUJI IIOBEJICHUS B YPE3BBIYANHBIX CUTYaLIUAX;

. OLICHUBAHKE COLMAIBHON 3HAYMMOCTH POQECCHii, CBA3aHHBIX C XUMHEH;

. BJIaJICHUE MpaBWIaMU 0€30MacHOro OOpalleHusl ¢ XMMUYECKUMH BEILECTBAMU U

000pyI0BaHUEM, TIPOSIBIICHUE KOJIOTUIECKON KYJIbTYPHI .

Memanpeomemmnuie pe3yibmamaol

PeryasituBHbIe

Obyyarowuiics noayYuUm 603MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOUSUX Pe2YIAMUBHBIX
YVI:

. HenenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX  Lieled, mpeoOpa3oBaHue
IIPAaKTHUYECKOW 3aJa4d B IIO3HABATEIIBHYIO, CAaMOCTOSITEIbHBIM aHAJIW3 YCIOBHW JIOCTHUKEHUS
eI Ha OCHOBE YY€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHUPOB JEHCTBUS B HOBOM Y4eOHOM
MaTepuane;

° IJIAaHUPOBAHUC ITYTU JOCTHIKCHUSA ueneﬁ;
° YCTAHABJICHHUC MLCJICBBIX IPUOPUTCTOB, BBIJACJICHUC aJIbTCPHATHBHBIX crmoco0oB
JOCTHIXXCHHA LICIIN U BBI60p HanOoee 3(1)(I)CKTI/IBHOFO cnoco6a; ¢ YMCHUC CaMOCTOATCIBHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIPABJIATh UM; * YMEHHUE MPUHUMATh pPelleHus: B MpoOIeMHON
CUTyaluu;

. MOCTAaHOBKAa YYE€OHBIX 3a7ad4, COCTaBJICHUE IUIaHAa U TIOCIEIOBATEIIBHOCTH
JeUCTBUIA;

® opraHmaum{ pa60qero MecTa HpI/I BBIITOJTHCHU N XUMHWYCCKOTI'O 3KCHepI/IMeHTa;

. MIPOTHO3UPOBAHUE PE3YIbTATOB OOyUYEHUS, OIICHUBAHHE YCBOSHHOTO MaTepuaa,

OIICHKA Ka4dyeCTBa U ypOBHSI HOJ'Iy"IeHHI)IX 3H3HI/II>1, KOppeKHI/Iﬂ IJJadHa " cnoco6a JleﬁCTBPIH HpI/I
HeoOxoaumocTtu. [To3HaBaTenbHbie OOyYaOMUNACS MONIYYUT BOZMOXKHOCTE Ui (POPMHUPOBAHUS
CIEAYIOIIMX MO3HaBaTeNbHbIX Y'Y /1:

. TIOWCK ¥ BBIIENIEHNUE HHPOPMAIIHH;

. aHaJ M3 yCIOBUW M TPeOOBaHMI 3a/1auu, BBIOOp, COMOCTaBIEHWE M 0OOCHOBaHHUE
criocoba pelieHus 3a1a4m;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB PEIICHHS 3a7a4dl B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIIOBU;

. BBIJIBMKEHHE U 000CHOBAHWE THIIOTE3bI, BBIOOP criocoda e€ mpOBEepKH;
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. CaMOCTOSITENIFHOE CO3[aHHE AJITOPUTMA JEATEIbHOCTH MPU PELICHHH MpodiemM
TBOPYECKOT0 U IIOMCKOBOI'0 XapaKTepa;

. YMEHMSI XapaKTepU30BaTh BELIECTBA [10 COCTaBY, CTPOECHUIO U CBOMCTBAM;

. OIKCBHIBAHUE CBOUCTB: TBEPABIX, KHUIKHUX, Fa3000pa3HbIX BEILECTB, BbIACICHUE UX
CYILIECTBEHHBIX IPU3HAKOB;

. n300pakeHre cocTaBa MPOCTEHIINX BEIIECTB C IOMOIIBIO XUMHUECKUX (HOopMyT U
CYLIHOCTU XMMHUYECKUX PEAKLUN C IOMOIIbIO XUMUYECKUX YPAaBHEHUI;

. IpoBe/IeHUE HAOII0JeHUH, ONTUCAHNE IPU3HAKOB U YCIOBUM T€UEHUS XUMUYECKUX

peaKIuii, BHITOJIHEHNE XUMUYECKOTO IKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHAJIM3a HAOJIOICHUN
3a SKCIEPUMEHTOM, pelUIeHHE 3ajay, MOJYYeHHEe XUMHUYECKOM HHGPOpMaluu U3 Pa3IUYHBIX
HUCTOYHUKOB;

. YMEHHE OpraHNU30BbIBATh UCCIIEIOBAHHE C LENIbI0 MPOBEPKHU TUIIOTE3;

. YMEHHE JIeJIaTh YMO3AKIIOUEHUs (MHIYKTUBHOE U 110 aHAJIOTHH) W BBIBOJIBI;

. YMEHHE OOBEKTHUBHO OLEHHWBAaTh WH(MOPMALMIO O BELIECTBAX M XHUMHUYECKUX
mporeccax, KpUTHIECKH OTHOCUTRCS K TICEBIOHAYYHON HH(DOpMAIIHH.

Kommynuxamuenwie

Obyuarowuiics  noyuum  803MOJNCHOCMb Ol QOPMUPOBAHUSL  CLeOYIOUUX
KoMMyHuxamusenvix YVY/{:

° IMOJIHOC W TOYHOC BBIPA)KCHHUEC CBOUX MBICIICH B COOTBETCTBHHU C 3agadaMu M
YCJI0BUSAMU KOMMYHUKAIIUHN;
° AZICKBATHOC HCIIOJIB30BAHNEC PCYCBLIX CPCACTB IJId Y4YaCTUsad B OUCKYCCHH H

apryMEeHTaluu CBOEH MO3UILUH, YMEHHE MPEJICTABIIATE KOHKPETHOE COAEP)KaHUE C COOOLICHUEM
€ro B MUCbMEHHOMU U YCTHOU (hopMe, OTpeIeIIeHHE CIIOCOO0B B3aMMOICUCTBHS, COTPYIHHUYECTBO
B ITIOMCKE U cOope HH(OpMaIIUH;

. ornpezeneHue crnoco0OB B3aWMOJAEWUCTBUSA, COTPYIHHYECTBO B IMOUCKE U cOope
uHpOpMalLlMK, yJacTHe B Juajiore, IUIAHHPOBaHME OOLIMX CIIOCOOOB palOThI, MpPOSBIECHUE
YBa)XUTEILHOTO OTHOLLIEHUS K APYTUM y4allluMcs;

. ONMCAHNUE COACPKAHMS BBINOIHAEMBIX ICHCTBUI C LENbI0 OPUEHTUPOBKH B
IIPEAMETHONIPAKTHYECKON IEATEIbHOCTH;

. YMEHMsI YUUTHIBAaTh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3INYHbIX
MO3ULIUNA B COTPYJHUYECTBE;

. dopmynupoBaTh COOCTBEHHOE MHEHME M TO3MILHUIO, apryMEHTHpPOBaTh M
KOOPJMHHUPOBATh €€ C MO3ULHUSMU NapTHEPOB B COTPYAHHYECTBE IMPU BBIPAOOTKE OOLIETOo
pELICHUS B COBMECTHOM JEATEIBHOCTH;

. OCYHIECTBIIATh ~ B3aMMHBIM  KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HE00X0/IMMYIO B3aMMOIOMOIIIb;

. IUTAaHUPOBATh OOIIME CIIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OLIEHKY JeicTBUI mapTHEPA, yMETh yOeKIaTh;

. HCIIOJIb30BATh aJIEKBATHBIE S3BIKOBHIE CPE/ICTBA /JIsi OTOOpaKEeHUsI CBOUX YYBCTB,
MBICJIEH, MOTHBOB U MOTpeOHOCTEN; 0TOOpaXkaTh B peuH (onucaHue, oObSICHEHUE) COJepKaHHUe
CoBeplIaeMbIX JEUCTBUN, Kak B (popmMe IpOMKOH COIMATM3MPOBAHHON peuu, Tak U B ¢opme
BHYTpPEHHEN peuH;

. pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETCHIIMIO, HCIIONB3YSl CPEACTBA YCTHOM H
NUCbMEHHOW KOMMYHHMKAllMM TIpu paboTe ¢ TeKcTaMu Y4yeOHMKAa M JIOTIOJIHUTENbHOM
JUTEPATypOil, CIPaBOYHBIMU TaOIMIIAMU, MPOSBIATH FOTOBHOCTh K YBA)KEHUIO HWHOM TOYKHU
3peHHst IpHU 00CYXIEHUU PE3yIbTATOB BHIIIOJHEHHOM padOoTHI.

Ilpeomemnvimu pezyromamamu uzyuenus npeomema «Xumua» 6 10 Kknacce
AGNAIOMCA CNledyloujue YMeHU:
1. B no3naBarensHO# cdepe:



JlaBaTh OMNpENETCHUs U3YUYCHHBIX MOHITHH: «XUMUYECKUU AJIEMEHT», «aTOM», «HOH,
«MOJIEKYJIa», «IPOCTbIC U CIOXKHBIE BEIIECTBA», «BEIIECTBOY», «XUMHUUECKas (popMyay,
«OTHOCHUTENbHAsE aTOMHAas  Macca», «OTHOCUTEIbHAsi  MOJEKYJsIpHAas  Maccay,
OpraHMYecKHe BEIIeCTBa, UX Kiaccu(UKaIs 1 HOMEHKJIATypa, CBOMCTBA, MOMyuYEeHUE U
MPUMEHEHHUE; H30MEpHUs, TOMOJOTHUS,IOIUMEDPBI, THUIBl XUMHUYECKUX OPraHUYECKUX
peakuuii u zip.

onucaTh  JIEMOHCTPAllMOHHBIE W  CaMOCTOSATENIbHO  IPOBEICHHBIE XMMHYECKHUE
SKCHEPUMEHTBHI;

ONUCHIBATh M PA3IMYaTh U3yYEHHBIC KJIACChl OPTaHMYECKUX COCIUHEHUU, XMMUYECKUE
peakuuy;

KIJIACCU(UITUPOBATH U3YUECHHBIC OOBEKTHI U SIBIICHUS;

JieNaTh BBIBOABI U YMO3AKIIOUEHHUS W3 HAOJMIOJACHHM, H3yYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, MTPOTHO3MPOBATh CBOMCTBA HEU3YUYEHHBIX BEILECTB MO aHAJIOTHHU CO
CBOMCTBAMM M3YYEHHBIX;

CTPYKTYpHUPOBATh W3YYCHHBIN MaTepHal ¥ XUMHUYECKYIO0 HHPOPMAIUIO, TIOTYICHHYIO U3
JIPYTrUX UCTOYHUKOB;

MOJICJIUPOBATH CTPOCHUE OPTaHUYECKHUX BEIIECTB.

2. B IeHHOCTHO — OpHUEHTAIIMOHHOM cdepe:

aHAJIM3UPOBATh M OLICHUBATh TIOCJEACTBHUS JUIsI OKPYXKAIOIIEW cpeabl OBITOBOM U
MIPOU3BOJICTBEHHON JESATENLHOCTH YEJIOBEKA, CBA3aHHOM C MepepabOTKON BEIIECTB;

3. B TpynoBotii cdepe:

MIPOBOJIUTh XUMUYECKHUM SKCIIEPUMEHT;

4. B chepe Oe3omacHOCTH KU3HEACITCITLHOCTH:

OKa3bIBaTh NEPBYIO MOMOIb IIPU OTPABIICHUSIX, 0KOTaX U JPYIMX TpaBMaXx, CBS3aHHBIX C
BEIIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.

Y4eHuK HAy4YuTCH:

o Ha3zvléamb N3YUYCHHBIC BEIIECTBA M0 «TPUBHAIILHON) WM MEKTyHAPOTHOM
HOMEHKJIATYypE;

o ompedensams. BAICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX IJIEMEHTOB, THII
XUMUYECKOHU CBSI3U B COCAMHEHUSX, 3apsil MOHA, XapAKTep CPeIbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COEMHEHUMN, OKUCITUTENb U BOCCTAHOBUTEID,
MPUHAJIEKHOCTh BEUIECTB K PA3JINYHBIM KJIacCcaM OPraHUYEeCKUX COECTMHEHUI;

o Xapakmepu30eams. SIEMEHTHI MAJIBIX MIEPUOIOB IO UX TOJOKEHHIO B
nepuoanydeckoit cucreme /.M. Menzaeneesa; o0mre XuMUIeCKIe CBOHCTBA
METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUUECKUX
COEIMHEHMI; CTPOEHUE U XMMUYECKHE CBOMCTBA N3YyUYEHHBIX OPTraHUYECKUX
COCIMHEHMH;

o 00bACHAmMb:. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHUS; TPUPOTY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJICHTHOM, METAITHYECKOH ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEaKLIUU U MOJO0KEHUS XUMUYECKOTO PaBHOBECHUS OT
pa3INyYHbIX (PaKTOPOB;

O  GbLINOJIHAMb XUMUYECKUI IKCREPUMEHN TIO PACTIO3HABAHUIO BAKHEUILINX
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB;

o HpPOB8OOUMb CAaMOCTOSTENBHBIN MOUCK XUMUYECKOH HH(POPMAITUH C
WCITOJIh30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUHN,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa); HCTIONB30BaTh
KOMITHIOTEPHBIC TEXHOJIOTHH 711 00paOOTKH M Mepeaurl XUMHIECKOM
nH(OpMaIUU 1 ee PEICTaBICHUS B Pa3IMUHbBIX (popmax;
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Y4YeHuK moJIy4YuT BO3MOKHOCTD HAYUYHThCH:

BBIIBUTaTh W MPOBEPATh HKCIHEPUMEHTAIbHO THIOTE3bl O XUMHUYECKHMX CBOMCTBaX
BELIECTB HAa OCHOBE UX COCTaBa U CTPOEHUS, UX CHOCOOHOCTH BCTYIIATh B XUMHUYECKUE
peaxiuu, 0 XapakTepe U NPOAYKTax pa3InyHbIX XUMHUUYECKUX PEaKIIHii;

XapaKTepu30BaTh BEUIECTBA [0 COCTAaBY, CTPOEHUIO U CBOMCTBaM, YCTaHaBJIMBATb
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTePUCTHUKaMH BEIlIECTBA;
COCTaBJISITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPABHEHMS 110 COKpPALICHHBIM HOHHBIM
YpaBHEHUSIM;

IPOTHO3UPOBATh  CIHOCOOHOCTh  BEIIECTBA  HPOSBIATH  OKHUCIHUTEIbHBIE WM
BOCCTAaHOBUTEJIbHBIEC CBOMCTBA C YUETOM CTEIEHEW OKHUCICHHS DJIEMEHTOB, BXOJAIIUX B
€ro COCTaB;

COCTaBISITh  YPaBHEHMsI  DPEAKIHil,  COOTBETCTBYIOLUIMX  IOCJIEI0BATEIBHOCTH
IIPEBpALCHUI HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

BBIIBUTAaTh M IPOBEPATh SKCIEPUMEHTAIBHO TUIOTE3bl O pe3yibTaTax BO3ACUCTBUS
pa3nuyHbIX (PaKTOPOB HAa M3MEHEHNE CKOPOCTH XUMUYECKON peaKIni;

UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS A AKOJOTMYECKH TPaMOTHOTO IOBEACHUS B
OKpYKaroIleH cpee;

UCIIOJIb30BaTh MPHOOPETEHHBIEC KIIIOUEBbIE KOMIETEHIIUU MPH BBIMOJIHEHUU MPOEKTOB U
y4eOHO-UCCIIEIOBATENbCKUX 3a/lad II0 M3YyYEHUIO CBOWCTB, CHOCOOOB MOJYYEHUS U
pacro3HaBaHUsI BEIIECTB;

00BEKTHUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMUUYECKUX MPOLIECCaX;
KPUTHYECKH OTHOCHUTHCA K MICEBJOHAYYHON MHPOpMAIUH, HET0OPOCOBECTHOM pekiiaMme B
CpeACTBax MaccoBOi MH(OpMAINH;

OCO3HAaBaTh 3HA4YCHHE TEOPETHUECKUX 3HAHWM MO0 XUMHHU s TMPAKTUYECKOU
JeSITEIbBHOCTH YEeJIOBEKa,

CO3/1aBaTh MOJEIH U CXEMBbI JUIs pellieHHs] y4eOHbIX U MO3HABATENbHBIX 33/1a4; TOHUMATh
HEOOXOJUMOCTh COOJIIOJIEHUSI TpPENNMCaHul, Mpe/ylaraéMblX B HHCTPYKLUHUAX IO
UCIIOJIb30BAaHUIO JIEKAPCTB, CPE/ICTB OBITOBOM XMUMHUU U JP.

Ilpeomemuvimu pezynromamamu uszyyenus npeomema «Xumua» 6 11 Knacce

ABNAIOMCA CeOYIOUiUe YMEHUA:

1.

®opmMupoBaHuEe 3HAHMW OCHOB XMMMUYECKON HAyKH: BaXHEHIIMX (HaKTOPOB, MOHATHH,
XUMHUYECKMX 3aKOHOB M  TEOpUHM, A3bIKa HAayKd, JOCTYHHBIX OO0OOILEHMI
MHUPOBO33PEHUYECKOI0 XapaKTepa.

VYcBoeHue ydanMucs BaXHEHIIMX 3HAHUHA 00 OCHOBHBIX MOHATHUSAX M 3aKOHAX XMMMHU,
XUMHYECKON CUMBOJIUKE.

Pa3zButne ymeHuit HaOmogaTb U OOBACHATH XMMHUYECKHE SIBJICHUS, MPOUCXOASIINE B
pHUpojie, 1abopaTOpPUH, B TOBCEAHEBHON KU3HU.

OBnaneHne ydalnuMHUCs yYMEHHUSMM INPOM3BOAWUTH pacueTbl HAa OCHOBE XMMMUYECKUX
(dhopMyJ1 BEIIECTB U YPABHECHUN XUMHUYECKUX PEaAKIIHH;

dopMHpOBaHUE CHENMATbHBIX YMEHMH: OOpamarbCsi € BELIECTBAMH, BBIIOIHATh
HECJIO)KHBIE AKCIIEPUMEHTHI, COONIo/as MpaBuUjia TEXHUKH O€30MaCHOCTH; TPaMOTHO
NPUMEHATh XUMUYECKHE 3HaHUS B OOLIIEHUHU C IPUPOJION U B IIOBCETHEBHON YKU3HU.
PackpblTie T'yMaHHCTHYECKOW HAIIPaBICHHOCTH XUMHH, €€ BO3pACTalolled poin B
pELICHUH TJIaBHBIX MPOOJIEeM, CTOSIIUX Mepesa 4eIOBEYeCTBOM, M BKJIAJa B HAYyYHYIO
KapTHUHY MHUDA.

PazButue nuYHOCTH OOyYalOIMXCA: MX  HMHTEUIEKTyalbHOE W HPABCTBEHHOE
COBEpUICHCTBOBAaHUE, (OPMUPOBAHHWE Yy HHUX TYMAHUCTHUECKUX OTHOIICHUH U
HKOJIOTHYECKH  L1e1ecO00pa3HOro TOBEACHHUS B OBITY M B IpoOLECCe TPYIOBOU
JESATEIIBHOCTH.

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH yJaluxcs B
npolecce MPOBEAECHUS XUMHUECKOTO 3KCIIEPUMEHTa CaMOCTOSTENILHOIO MPUOOPETEHHS
3HaHUH B COOTBETCTBUU C BO3HUKAIOUIMMU )KU3HEHHBIMU MOTPEOHOCTIMU;
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9.

10.

Bocrniutanue OTHOIICHHS K XMMUU KaK K OJHOMY U3 (YHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS M DJIEMEHTY OOIIEUEIOBEYECKON KYIbTYPHI;

[lpuMeHeHne ydamMMUCS TOJYYCHHBIX 3HAHMH W yMEHUH Jns  0e30macHoro
WCIIOJIb30BAaHUS BEIIECTB M MaTepUajoB B OBITY, CEIbLCKOM XO3SHCTBE M Ha
MPOU3BOACTBE,  PEUICHUS  NPAKTHYECKUX  3aJa4 B  IIOBCEIHEBHOW  KU3HHU,
NpEayNpeXACHUS SIBJICHUM, HAHOCSAIIMX BPeJl 3J0POBbIO UEJIOBEKA U OKPYXKAIOIIEH cpesie
(pa3BUTHE PKOJOTUYECKON KYJIbTYPhI YHaIIUXCH).

Y4yeHUK HAYYUTCS:

1. Ha3bléamb N3yYEHHBIC BEMIECTBA 10 «TPUBHAIIBHONY» HIIM MEXIYHAPOIHOU
HOMEHKJIATYpE;

2. ompedenams. BAICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, TUII
XUMHYECKOM CBSI3U B COCUHEHMSX, 3aps]l MOHA, XapaKTep CPebl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIMHEHN, OKUCIUTEND U BOCCTAHOBUTEIb,
MPUHAJIC)KHOCTD BEIIECTB K Pa3JIMUHbIM KJIacCaM OPTaHUYECKUX COCIMHEHHUI;

3. Xxapaxkmepu306ams: SIEMEHTHI MaJIbIX MIEPUOJIOB 10 UX MOJOKEHUIO B
nepuoanueckoi cucreme J1.1.MenaeneeBa; o0nue XMMUYECKHE CBOHCTBA
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB HEOPIraHUYECKUX U OPTaHUYECKUX
COEIMHEHUI; CTPOCHUE U XMMUYECKHE CBOMCTBA N3YyUYEHHBIX OPTraHUYECKUX
COCIMHEHU;

4. 00BACHAmMY 3aBUCUMOCTbH CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJIEHTHOM, METAJITHYECKOI ), 3aBUCUMOCTh
CKOPOCTU XMMHYECKOW PEAKIMU U MOJ0KEHU XUMHUYECKOTO PAaBHOBECHS OT
pa3nuyHbIX (PaKTOPOB;

5. 6bINOIHAMbB XUMUUECKUI IKCREPUMEHM TI0 PACTIO3HABAHUIO BaXKHEUIIINX
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB;

6. mpPo8OOUMB CAMOCTOATEIHHBINA MOUCK XUMUYECKOW HH(OPMALIUU C
WCIIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HCTIOIB30BaTh
KOMITHIOTEPHBIE TEXHOJIOTUH 71 00paOOTKH U Mepejaull XUMHIECKOM
MH(pOpMaLlUU U €€ MPEICTaBICHHs B pa3IN4HbIX (hopMax;

Y4yeHuk MOJYYIUT BO3MOKHOCTDb HAYIUTHCH:

1.

BbIIBUT'aTb W TIPOBEPATH OKCICPUMCHTAJIIBHO THUIIOTE3BI O XHMHUUCCKHUX CBOMCTBaX
BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOCHUS, UX CHOCOOHOCTH BCTYIATh B XUMUYECKUE
PEeaKIy, O XapaKTepe U MPOIYKTaX PA3IMYHBIX XUMHUYECKUX PEAKIIN;

XapaKkTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO W CBOWCTBaM, yCTaHABIMBATH
MPUYUHHO-CIIEACTBEHHBIE CBS3H MEX]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA,
COCTAaBJIATE MOJICKYJIAPHBIC W IOJHBIC MOHHBIC YPAaBHCHHUA IO COKpalllCHHBIM HOHHBIM
YpaBHEHUSIM;

IMPOTrHO3UPOBATH CIIOCOOHOCTD BEIIIECTBA IMPOABJIATH OKHUCJIUTCIIbHBIC 500051
BOCCTAHOBUTEJIbHBIE CBOICTBA C YUETOM CTEIEHEH OKUCIEHUS 3J€MEHTOB, BXOJAIIUX B
€ro COCTaB;

COCTaBJISITh  YpPaBHEHHUS  peaKIui, COOTBETCTBYIOIIMX  MOCJIEI0BATEIbHOCTH
npeBpameHHﬁ HCOPTaHNYCCKUX BEIICCTB pPa3JINYHBIX KJIaCCOB;

BBIJIBUTaTh M MPOBEPSATH HKCIEPUMEHTAIbHO TUIIOTE3bl O pe3yibTaTax BO3ACHCTBUS
pa3INyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOM peakuuu;

UCIIONIb30BaTh MPHOOPETEHHBIE 3HAHUS s OKOJOTMYECKH TPaMOTHOTO TOBEACHHS B
OKpYKalollleil cpese;

HUCIIOJIB30BAaTh HpHOGpeTeHHBIC KJIIFOYCBBIC KOMIICTCHI WU IIPU BBIMIOJIHCHUU ITPOCKTOB U
yueOHO-UCCIIEeIOBATENIbCKUX 3a/lad 0 HM3YyYEHHUIO CBOWCTB, CHOCOOOB TMOJY4YEHHS U
pacno3HaBaHUs BEUIECTB;
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9. 00BEKTHBHO OLIEHUBATH HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MpOIleccax;
10. KxpuTHYECKH OTHOCUTHCS K IICEBIOHAYYHON MH(POPMAINH, HETOOPOCOBECTHOM peKiIame B
CpeACTBax MaccoBOi MH(pOpMaINH;

11. oco3HaBarh

ACATCIIBHOCTH YCJIOBCKA,
12. COo3aaBaTb MOJCIIN U CXEMBI IJId pCUHICHUA y‘le6HI:>IX 1 IIO3HABAaTCIbHBIX 3aJa4, IIOHUMAaThb

HEOOXOMMOCTh  COOJIFOJICHHS TMPEITUCAHUH,

3HAQYCHHUE TCOPETUIYCCKUX

HCII0JIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHH U Ap.

TEMATHUYECKOE IINTAHUPOBAHHME

3HAaHUM 10 XHMHH JJIA HpaKTHqCCKOﬁ

IpeJIaraéMbIX B HMHCTPYKLMIX IIO

10 KVIACC (35 YACOB)
Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Hcenonv3os
pazoena ooyuarwwuxcsa anue
o0bopyooea
HUA
uemmpa
«Touka
Pocmay
Beeoenue 1. [Ipenmer | Cirymanue oObSICHEHUH YIUTEIIS.
2u) OpraHU4eCcKOn CamocTosTenbHas paboTa ¢ y4eOHUKOM.
XUMHUH.
2. Teopus
Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
CTpOCHHS C .
JyIIaHue 0ObICHEHUN YUUTEIS.
OpTaHUYECKUX C
. amocTosTelIbHas paboTa ¢ yueOHUKOM.
COEIMHEHUII.
Yeneeooopoo | 1. llpuponnsiii ra3. | Cioymanue oObSICHEHUN YUUTEs.
bl u ux | AlKaHsbl. CamocrodrenbHas paboTa ¢ yueOHUKOM.
npupoonvie OTbop W cpaBHEHHE Marepuaiga Io
UCMOYHUKU HECKOJIbKUM MCTOYHHKAM.
(11u)
2. Ousnueckue | Ciymanue o0bICHEHUN YIUTEI. JaTuuk
cBoiicTBa aynkaHOB. | CamocTOsTeNIbHAS paboTa ¢ yYeOHUKOM. | BBICOKOM
[Tonyuenue u | Pabora ¢ Tabnuneit Menneneesa. TEeMIeparyp
IIPUMEHEHHE. Pabota ¢ kapToukamu. bl, JlaTumk
TeMIeparyp
BI
TJTATUHOBBIN
3. Ankensl. | Ciiymanue oObsICHEHUH yUnTes.
OTuseH. Pabota B mapax.
Pabora B rpymnmnax.
4. @usunyeckue u Jatuuk
Pabota ¢ pa3maTOYHBIM MaTepUaIOM. .
XUMHUYECKHE . BBICOKOM
. Caymanue oObsCHEHUN YUUTEIS.
CBOWCTBA AJIKCHOB. TeMIeparyp
CamocrosiTensHast paboTa ¢ yUeOHUKOM.
[Tonyuenue 51 bl, Jlarumk
MIpUMEHEHHE. TeMIeparyp
BI
IIJIATUHOBBIN
S. Anxanuensl. | Cinymanue oObSICHEHUN YUUTEIS.
Kayuyxwu. CamocrosiTenpHast paboTa ¢ yUeOHUKOM.

Pabota ¢ kapToukamu.
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Pabota B mapax.
Pabora B rpynmax.

6. Ankusbl. | CiymaHue oObSICHCHUH YIUTEIA.
AueTnieH. Pemienue nmocraBneHHbIX 3a1a4.
Pabota ¢ yueOHMKOM.
Pabora B mapax.
Pabota B rpynmax.
7. Cso | Cinymanue oObsICHEHUH yUnTEIs.
ictB | Pemrenue 3amay.
a Pabora B mapax.
ank | Pabora y mockwu.
WHO
B.
[Ton
UBU
HUIT
XJI0
puIL.
8. benson —
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
MPECTaBUTEINb .
Caymranue oObsSCHEHUN YUUTEIS.
apoMaTHYECKHUX
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
YTJI€BOIOPOJOB.
9. Hedtn u
PaGora ¢ pa3naTouHbIM MaTEepPHATIOM.
CTIOCOOBI ee .
Craymianue oObsCHEHUN YUUTEIIS.
nepepadoTKH.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
10. Pa6ora B mapax.
Cuctemaruzanus u | PaGora B rpynnax.
00oO011IeHne Pemenue 3anau.
3HaHUHN 1o | IIpoBepka mosrydeHHbIX 3HAHUMN.
YTJIEBOJIOPOJAM. [loaroroBka K KOHTPOJIBHOU paboTe.
11. KoutponbHas | Pemenue 3ajannii KOHTPOIbHOM paboTHI.
pabora  Nel
«YTIeBOJOPOIBIY.
Kucnopoo- u | 1. EnuncTtBo JaTtuuk
. Pabota ¢ pa31aTOYHBIM MaTepUaJIOM. .
azomcooepica | XUMUIECKON . BBICOKOM
Crnymanue oObSICHEHUN yUUTEs.
wue OpraHu3aIu TeMIeparyp
CamocTosTenbHas pabota ¢ y4eOHUKOM.
opeanuuecKkue | XUBBIX bI, JlaTamk
Amnanu3z omuooK.
coeOuHeHusn u | OPraHu3MOB Ha . TeMIeparyp
AHanu3 KOHTPOJIbHOM pabOTHI.
ux 3emue. COUpPTHL. bl
Pabota Hag omrmOKaMH. .
npupoouvie TJTATUHOBBIN
ucmoynuxu(1 — H3MEepeHue
8u) TEMIIepaTyp
Bl T1EPEX0JIOB
AITOTPOTTHBI
X
MoauuKaIm
71 CepHI;
U3MepeHue
TeMIeparyp
bl TJIABJICHUS
BELIECTB.
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2. XUMHYECKHE H
¢buznyeckue
CBOMCTBaA
OJHOATOMHEIX
CIIUPTOB.

AHnanu3 GopMyL.

Pemienne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Caymanue oObCHEHUN YUUTEIIS.

3. T'inuuepun —

Ananu3 ¢popmyi.

MpeACTaBUTED
MHOT'0ATOMHBIX PelnreHne TEKCTOBBIX KOJIMYECTBEHHBIX U
CIIUPTOB. KadCCTBCHHBIX 3a1a4.

Crnynranue 0ObsICHEHUN yUUTEIIS.
4. ®enou.

Ananu3 dpopmyi.

PerieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue 0ObsCHEHUH YUUTEIsL.

5. Aupnerunsl u
KETOHBI.

AHanu3 GpopMyuL.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aj1au.
Caymanue 0ObsCHEHUH YUUTEIIsL.

6. Kap6oHoBsie
KHCJIOTHI.

Pabora B mapax.

PaGora B rpynmax.

Pewenne 3anmau.

[IpoBepka nony4yeHHBIX 3HAHUN.

7. @usmyeckue Hu AHarmus GopMyJL. Hatuuk pH
XUMHYECKHE
CBOMCTBA Pemenne TEKCTOBBIX KOIMUYECTBEHHBIX U
Kap6OHOBBIX Ka4yeCTBEHHBIX 3aJ1a4.
KUCJIIOT. BBICHII/IG CJ'IYI_HaHI/Ie O6’[>5[CH€HI/II71 y‘II/ITeJ'I}I.
KapOOHOBBIE
KMCJIOTBL. MBLIa.
8. Crnoxuble | Ciymanue oObsICHEHUH yUnuTes.
a¢upsl. Kupsl. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.

Pa6ora ¢ Tabnuueit Menzeneesa.

Pabota c kapToukamu.
9. YrneBoasl. P

aboTa ¢ pa3aTOYHbBIM MaTePUATIOM.
Monocaxapusl. Cn 6 .
yIIaHUE OOBSICHEHUH YUUTEIS.

CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

10. Incaxapunsl u Hatuuk pH

MO CaxXapu/Ibl.

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

11. O0o0Omenne u
CHCTEeMaTH3aIus
3HAaHUH 1o
KHUCJIOPOJICOAepAKA
UM
OpraHUYECKUM
BEIIIECTBaM.

PaboTa ¢ pa3marouHbiM MaTepuagIoMm.
Pemenue 3amau.

3akperieHue 3HaHu| 110 TEME.
[ToaroToBka Kk KOHTPOJIBHOM paboTe.

12.  KoHTponbHas
paborta No2:
«Kucnopoaconepx

Pemienue 3a1anuii KOHTPOIBLHON PAOOTHI.
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amue

OpraHNYecKue
BEIIECTBAY.
13. IIpaktuueckas
HabGmiogenne 32 JI@MOHCTpAIUSMH
paborta Nel
- o YUUTES.
«Mnentudukanus .
A H OOBpsicHeHNE HAOTIOIAEMBIX SBIICHHIA.
OpPraHUYECKUX
. [TocraHoBKa OMBITOB I JAEMOHCTpaLUU
COCAMHEHUI.
KJIaccy.
BrinoHenue npakTudeckoi paboThl.
14. Awmunsbl. | Cnymanue oObsSICHEHUN YUUTEIIS. Hartuuk pH
AHUIMH. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHEHHME Marepuana Io
HECKOJIbKUM HMCTOYHHKAM.
15. Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
AMUHOKHUCIIOTHI. Pemenue 3anay.
3akperieHue 3HaHUi 110 TEME.
16. benku. | Pabota ¢ pa3naTouyHbIM MaTepHaIOM.
Hyxnennosbie Pemenne 3anau.
KHUCJIOTBI. 3akpernieHre 3HaHuil 110 TeMe.
17. O606menune u | Pabora ¢ pa3gaTouHbIM MaTEpHAIIOM.
CUCTEeMaTH3alUs Pemenue 3anay.
3HAHUW 10 TeMe | 3aKperuleHue 3HaHU| 10 TeEME.
«A30TOCOaEepIKAIIH
€  OpraHMyecKue
BEIIECTBA.
18. IlIpaktuueckas
HaoOmronenne 3a JIEMOHCTPALUSIMU
pabota Ne2
YUUTETIS.
«Pemenue .
OObscHeHne HaOII0JaeMbIX SIBJICHUH.
IKCIEPUMEHTAIbH
ITocTaHOBKA OMBITOB ISt IEMOHCTPALMH
BIX 33/1a4 10 Kypcy
. KJIaccy.
OpraHUYecKoil .
BrinonHenue npakTuueckon paboThl.
XUMHAN.
Hckycemeenn | 1. UckycctBennsle | Ciymanue oObsSICHEHUHN yuuTes.
bie u | IOJUMEpBHI. CamocrodrenbHas paboTa ¢ yueOHUKOM.
CUHmMemuYecK OT6op W cpaBHEHHWE MaTepHayia Io

ue noaumepslt

(24

HECKOJBbKHUM UCTOYHHKAM.

2. CHUHTETHYECKUE
OpraHUYECKUE
COEINHEHHUS.

Caymanue oObsCHEHUN YUUTEIS.
CamocTosTenbHast paboTa ¢ y4eOHUKOM.
OT1bop u cpaBHEHME Marepuana I0
HECKOJBbKHUM UCTOYHHKAM.

3aknrouenue

(2w

1. 3akperuieHue u
CUCTEeMaTU3alus
3HaHUU 10 Kypcy
xumun 10 kiacca.

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Pemmenue 3agau.

3akperieHue 3HaHHH 10 TeMe.
IToaroroBka Kk KOHTPOJILHOM padoTE.

2. HroroBas
KOHTPOJIbHASI
pa0ora.

Pemienue 3a1anuii KOHTPOJIBLHON PAOOTHI.
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11 KJTACC (34 HACA)

Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Henonv3os
pazoena oOyuarwwuxcsa anue
o0bopyoosa
HUA
uemmpa
«Touka
Pocmay
Cmpoenue 1. OcHoBHBIE Caymanue oObCHEHUN YUUTEIS.
eéeuwecmea(l2 | ceeneHus o CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
u), CTPOEHUHU aTOMa
2. Ilepuognueckuit
Pabota ¢ pa31aTOYHbIM MaTepUaJIOM.
3aKOH U CTpPOEHHE .
Cnymanue 0ObSICHEHUH yUuTeNs.
aToma.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
3. Wonnas | Caymanue oObsCHEHUH YUUTEISL.
XuMu4eckas cBs3b. | CamocTosATenbHas padoTa ¢ yueOHUKOM.
KoBanenrnas OTtbop ™ cpaBHEHHME Marepuana I0
XUMUYECKas CBA3b. | HECKOJIBKUM HCTOYHHUKAM.
4. Merannuueckas | Cinymanue oObACHEHUN YUUTEISL.
XxuMu4eckas cBs3b. | CamocTosATenbHas padoTa ¢ yueOHUKOM.
Bonoponnas Pabora ¢ Tabiuieit Menueneesa.
XUMHueckas cBa3b. | PaboTa ¢ kapToukamu.
5. Ilonumepsl. Caymanue 0ObsCHEHUN YUUTEs.
Pabota B mapax.
Pabora B rpymnmnax.
6. Ta3zoo0pa3Hbic Jatuuk
Pabota ¢ pa3garouHbiM MaTepuagoMm. .
BeniecTsa. JKuuakue . BBICOKOM
Caymanue oObsCHEHUN YUUTEs.
BELIECTBA. TEeMIEepaTyp
CamocrosiTenbHast paboTa ¢ yUeOHUKOM.
b, JlaTumk
TEeMIEepaTyp
Bl
TIJIATUHOBBIN
7.  Ilpaxtuueckas JaTunk
HabGmtogenne 32 JI@MOHCTpalUsIMH .
paborta Nel BBICOKOM
YUUTEIIS.
«[Tomyuenue, . TeMIeparyp
OOBbsicHeHNEe HAOTI01aeMbIX SBJICHHH.
coOupanue u bI, JlaTauk
[TocTaHoBKa OMBITOB I JAEMOHCTpALUU
pacrno3HaBaHHe TemIeparyp
KJIaccy.
ra3oB». . BI
BrinonHenue npaktuyeckoil paboThl. .
TJTATUHOBBIN
8. TBepapie | Caymanue 0ObSICHEHUH YIUTEISI. JaTtuuk
BelIECTBA u | Pemenue nocraBieHHbIX 3a1a4. BBICOKOM
JICIIEPCHBIE Pa6ora ¢ yueOHUKOM. TEeMIIepaTyp
CUCTEMBI. Pabora B mapax. bl, Jlarumk
Pa6ora B rpynmnax. TEMIIEpaTyp
Bl
IIJIATUHOBBIN
9. CocraB | Cnynianue oObSCHEHUH yuuTes.

Benrectsa. CMecu.

Pemrenue 3agau.
Pabora B mapax.
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Pabota y nockwu.

10. Pewienue
AKCIIEPUMEHTAIbH
bIX 3aJla4 M0 TjaBe
1 «CTtpoeHue
BEILIECTBAY.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Pemrenue 3agau.

3akperieHue 3HaHUil 110 TeMe.
[ToaroroBka K KOHTPOJILHOM paboTe.

1. Pemenue
9KCIIEPUMEHTAIbH
BIX 3aJay I0 IJlaBe
1 «Ctpoenue
BEIIECTBA.

PaGora ¢ pa3naTouHbIM MaTEepHAIOM.
Pewenue 3anau.

3akperieHUe 3HaHUM 110 TEME.
[ToaroToBKa K KOHTPOJIBHOMU paboTe.

12.  KonrtponbHas
pabora mo riase 1
«Ctpoenue
BEIIECTBAY.

Pemienue 3a1anuii KOHTPOIBHON PAOOTHI

Xumuueckue
peaxyuu(8u)

1. IlomsitMe O
XUMHYECKOM
peakuuu. Peakuuu,
Uaynme oe3
H3MCHCHHS COCTaBa
BCILIECTB.

Jaruuk
BBICOKOH
TeMneparyp
b, JlaTumk
TeMneparyp
Bl
IUTATHHOBBII
— H3MEpEeHHUe
TeMneparyp
bl [IEPEXO0B
AJUIOTPOITHBI
X
MoauduKaIm
51 CepBl;
W3MEpEHHE
TeMIlepaTyp
Bl IIJIaBJICHUS
BEIILIECTB.

2. Kinaccudukanus
XUMHUYECKUX
peakuuii,
NpOTEeKAIoIUX  C
M3MEHEHHEM
COCTaBa BEILIECTB.

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTEs.
CamocTosTenbHast paboTa ¢ y4eOHUKOM.
Amnanu3z omuooK.

AHanu3 KOHTPOJIbHOM pabOTHI.

PaGora Hag ommbOkamu.

Jatuuk
BBICOKOH
TeMneparyp
b, JlaTumk
TeMneparyp
BI
IUIATHHOBBIN
— U3MEpEeHHe
TeMneparyp
bl [IEPEXO0B
AJUIOTPOITHBI
X
MoauuKaIm
71 CepHI;
HU3MEpEHHE
TeMneparyp
Bl TIJIaBJICHUS
BEILIECTB.
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3. leopocn, AHarus GopMyIL. HaT‘II/IKU
XUMHYECKON BBICOKOM
peakuuu. Pemienyre TEKCTOBBIX KOJMYECTBEHHBIX U TeMmeparyp
OGpﬁTHMOCTB Ka4C€CTBCHHBbIX 3aJa4. BbI, I[aT‘-II/IK
XUMUYECKOM Crnymanue 0ObSICHeHUI YUUTEIS. TeMIeparyp
peaxkuuu. bl
XHUMHUECKOE IIJIATUHOBBIN
paBHOBECHE U — HU3MEpEeHue
CHOCOObI ero TeMIIepaTyp
CMEILEHUS. bl TIEPEX0/I0B
AJUTOTPOITHBI
X
MoauuKaIm
51 CepBhl;
HU3MEPEHUE
TEeMIEpaTyp
bl TUIABJICHUS
BELIECTB.
4. Ponp BOABI B AHanus hopMy.
XUMUYECKUX
peaKIMsX. Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Tuaponus. KaueCTBEHHBIX 3a]1a4.
Craymanue oObsSCHeHUN YUUTEIS.
5. OxucnuTenbHo-
BOCCTaHOBHTEIIbHBI Auaius gopmyt
e peaxiuy. | PelIeHHEe TEKCTOBBIX KOIMYCCTBEHHBIX H
DNeKTpOIH3. KaueCTBEHHBIX 3a]1a4.
Crnymanue 0ObsICHEHUN yUUTEs.
6. 3akperuienue u | PabGora B mapax.
CHUCTEMaTU3alIUs Pa6ora B rpynmnax.
3HaHUW 10 Teme | Pemenue 3anau.
«XUMUYECKHE [IpoBepka nosry4eHHBIX 3HAHUIA.
peaKIm
7. 3akperuienne u | Pabota ¢ pa3gaTroyHbIM MaTepuagoMm.
CHUCTEMAaTU3ALIHS Pemenue 3anay.
3HAHUW 10 TeMme | 3aKperuieHue 3HaHU| 1o TeMeE.
«XUMHYECKHE [ToaroTroBka Kk KOHTPOJIBHOM paboTe.
peaxkum»
8.  KoutponwHas | Pemenue 3aganuii KoHTposibHOM paboThl. | JlaTunk pH
paborta No2
«XUMHYECKHE
peaxKum.
Bewecmea u | 1. Metasisbl. Caymanue oObsCHEHUN YUUTEIS.

ux ceoilicmea

(R

CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
Pabora c Tabnuieit Meneneena.
Pabota c kapToukamu.

2. Merauibl.

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymranve oObsICHEHUN yUUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. Hemerasuibl.

Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
Crnynranue 0ObsICHEHUN yUUTETIS.
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CamocrosiTenpHas paboTa ¢ yUeOHUKOM.

4. KucioTrsl.

Craymanue oObsSCHEHUN YIUTEIS.
CamocrositenbHas pabora ¢ y4eOHHKOM.
Ot6op u cpaBHEHHE Marepuaiga IO
HECKOJIBKMM HCTOYHUKAM.

Hartuuk pH

5. OcHOBaHUS.

Crnymranue oObsICHEHUN yUUTEIIS.
CamocrosrenbHas paboTa ¢ yueOHUKOM.
OTbop u© cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.

Hatuuk pH

6. Comnnu.

Caymanue oObCHEHUN YUUTEIS.
CamocrostenbHas pabora ¢ y4eOHHKOM.
Ot6op u cpaBHEHHE Marepuaiga IO
HECKOJIBKMM HCTOYHUKAM.

Hatuuk pH

7. I'eneTnueckas

Pemenue TEKCTOBBIX KOJMYECTBEHHBIX H

CBSA3b MEXTY
KauyeCTBEHHBIX 3a1a4.
KJlacCaMH .
Cnymanue oObSICHEHUN yUUTEINS.
HEOPraHWYeCKUX |
OpraHUYECKUX
BEILIECTB.
8. Ilpaktuueckas
HaoOmronenune 3a JEMOHCTPALUSAMU
pabora Ne2
YUUTEIIS.
«Pentenune o
O0bsAcHeHHE HAOIIOHAEMBIX SIBIIEHUI.
AKCIIEPUMEHTAIIbH
[TocTaHOBKa OMBITOB AJIA JEMOHCTpALIUU
BIX 3amaq Ha
KJ1accy.
UJIEHTU(DUKAINIO o
BrinonHenue npaktudeckoi paboThI.
OpraHWYEeCKUX U
HEOPTraHUYECKUX
COCIMHEHU .
9.  KontponbHas | Pemenue 3aganuii KOHTPOJIbHON pabOTHI.
pabota Ne3
«BemecTtBa m wux
CBOMCTBaY.
3axknwuenue | 1. 3axkperienue u | Pabora ¢ pa3gaTouyHbIM MaTEpHAIOM.
54 cUCTeMaTHu3ausl Pemrenue 3agauq.

3HaHUU 10 Kypcy
xumuu 11 kiacca.

3akperieHue 3HaHu| 110 TEME.

2. 3akperuieHue M
CUCTEeMaTU3alus
3HaHUU 10 Kypcy
xumun 11 kiacca.

Habmonenue 3a
VAUTEIS.
OObsicHeEHNE HAOTIOHAEMBIX SIBJICHUIA.
[TocTaHOBKA OMBITOB IS JEMOHCTPAIIUN
KJIaccy.

BrinonHenue npaktuyeckoil paboThlI.

ACMOHCTpalusIMU

3. 3akperuieHue M
CUCTEeMaTH3alus
3HaHUU 10 Kypcy
xumui 11 kiacca.

Pabota ¢ pa3aTOYHBIM MaTepUAJIOM.
Pemrenne 3anau.

3akperieHue 3HaHUil 110 TeEMe.
[ToaroroBka Kk KOHTPOJILHOM padoTe.

4. 3akperuieHUEe HU
cucTeMaTu3anus

Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
Pemrenue 3agau.
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3HAHUM MO KypCy | 3aKperieHrue 3HaHUM Mo TeMeE.
xumun 11 knacca. | [loaroroBka Kk KOHTPOJIBHOH pabore.

5. Hrorosas | Pemenue 3a1annii KOHTPOJIBHOU PaOOTHI.
KOHTPOJIbHAS
pabora.

How
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