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IHosicHuTeJbLHAA 3aIUCKA

Pabouas mporpamma mno xumum it 10-11 xmaccoB pa3paboraHa Ha OCHOBE
(benepanbHOro TOCYJAapCTBEHHOrO oOpaszoBarenbHoro cranpapra OOO, oOpa3oBaTenbHOI
nporpammbl MBOVY Tabapcykckoii cpeaneil o0meo0pa3oBaTeIbHON IIKOJBI W TIPUMEPHOU
MpOrpaMMBbI 10 XUMHH, a TaK e Ha OCHOBE aBTOPCKOH yueOHo nporpammbl O.C. ["abpuensina.

Ha o©0a3ze mnentpa «Touka pocray obecrmeunBaercs peanuzanus o00pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaBlIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMSAMHM 3aKOHOJATENbCTBA B cdepe o0pa3oBaHUs U C Y4ETOM
pexomennauuii denepanbHOro oreparopa ydeOHoro mpenmera «Xumusi». OO6pasoBarenbHas
IIporpaMMa I03BOJISIET UHTETPUPOBATh PEATU3YEMbBIE MOAXO/bI, CTPYKTYPY U COJEp)KaHUE IIPU
opranuzanuu o0ydenus xumuu B 10-11 kiraccax, BBICTpPOGHHOM Ha 0a3e JII0OOro U3 JTOCTYITHBIX
yaeOHo-MeTonudeckux  komiuiekcoB  (YMK). Hcnoms3oBanue oGopymoBanusi  «Touka
poctay npu peanuszanuu nanHoi OIl mo3BosseT co3aaTh yCaoBUS:

. JUTSL PACIIUPEHUS COIEPKaHUS IKOJIBHOTO XUMHYECKOT0 00pa30BaHus;

. JUIS TIOBBIIICHUS ITO3HABATEIbHOW AKTUBHOCTU OOYYAIOIIUXCS B €CTECTBEHHO-
Hay4YyHOU 0051acTH;

. JUIS  pa3BUTUA JUYHOCTH peOEHKa B Tpolecce OOY4YeHHs XUMHUHU, €ro
CIOCOOHOCTEH, (HOPMUPOBAHHMS M  YIOBIECTBOPEHHS COIMAIbHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEN;

. Ui pabOThl ¢ ONApEHHBIMH IIKOJBLHUKAMH, OPraHU3allMd WX pa3BUTHS B
pa3IMYHBIX 00JacTsIX 00pa30BaTEILHOM, TBOPUECKOM JAEITCILHOCTH.

O0mas xapakrepucTuka y4e0HOro npeamMera « XuMHusD)

XuMHs KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HAayK paclpOCTpaHMiIa CBOE BIHMSHHE Ha
Bce O0JacTH 4eJIOBEYECKOrO CYILIECTBOBAHMs, 3ajala HOBOE BHJCHME MHpa, CTaja
HEOTBEMJIEMBIM KOMIIOHEHTOM MHpOBOf/i KYJBbTYPBHI, H€06XO)II/IMI>IM YCJIOBUEM KU3HU O6HI€CTBaI
3HaHUE XUMHHM CIYXXUT OCHOBOH i (OPMHUPOBaHMS MHUPOBO33PEHUS UYEJIOBEKa, €ro
MIpe/ICTaBICHUI 0 MaTepruaibHOM €AMHCTBE MUPA; BAXKHYIO POJIb UTPAOT (OpMUpPYEMbIE XUMHUEN
NPEJCTAaBICHUS O B3aUMOIIPEBPAILECHUSAX HHEPrUU U 00 HBOJIOIUHU BEUIECTB B IPHUPOJIE;
COBpCMCHHAd XHMMHUS HallpaBJICHA Ha PCIICHHUC ri100aJIbHBIX HpO6J’IGM YCTOI\/'I‘II/IBOFO PasBUTUA
YeJI0BEYeCTBA — CBIPbEBOM, HEPreTHMUYECKOW, MUIIEBOM M HKOJOTHYECKOW Oe30macHOCTH,
npobeM 3/1paBooXpaHeHus. B yciIoBUsAX BO3pacTaroniero 3Ha4eHUs XUMHUH B KH3HH 0OIIECTBa
CYIIECTBEHHO TOBBICHJIACh POJIb XMMHUYECKOro o0pa3oBaHMsi. B TmulaHe counmanus3aluyd OHO
SBJIAETCS OJHMM M3 YCIOBUN (HOpPMHUPOBAHMS HMHTEJUIEKTa JIMYHOCTH W TapMOHUYHOIO €€
pa3BuTHs. COBpEMEHHOMY 4YEJIOBEKY XHWMHUYECKHE 3HAHUS HEOOXOAMMBI Jisi NMPHOOpETeHHUs
OOIIEKYJIBTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COIIMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOM »KHM3HM OOIIecTBa, JUISI OCO3HAHUS BAKHOCTH PA3yMHOTO
OTHOIIEHHS K CBOEMY 3JIOPOBBIO M 3[IOPOBBIO JIPYTHX, K OKPYKAIOIIEH MPUPOTHON Cpene, IS
IPaMOTHOTO MOBEIECHUS MIPU UCIIOIB30BAaHUM PA3IMYHBIX MATEPUATIOB U XUMHUYECKUX BEIECTB B
MOBCETHEBHOM JKM3HU XHMHUYECKoe 00pa3oBaHHME B OCHOBHOI IIKOJIE sBiSe€TCS 0a30BBIM IO
OTHOIICHHUIO K CHCTEME OOIIero XuMuueckoro obpasoBanus. I1oaToMy Ha COOTBETCTBYIOLIEM
€My YpOBHE OHO peaTH3yeT MpPHCYIIHE OOIeMy XHMHUYECKOMY OOpa30BaHHIO KITFOUYECBBIE
LEHHOCTH, KOTOpbIE OTPaKAIOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHIUBHIyaJbHBIE
MOTPEOHOCTH. DTUM OMPENEsIeTCs CYIIHOCTh OOIIeH CTparernd OOy4YeHHs, BOCHUTAHHUSI H
pa3BHUTHUS, O0YUYAIOIIUXCSl CpeACTBAMU yueOHOro mpeamera «Xumus». Mzyuenune npeamera: 1)
crocoOcTByeT (OPMHPOBAHUIO €CTECTBEHHOHAYYHON KapTHHBI MHpPA, MOCTHHKCHHIO OOIeHd
(YHKIMOHATBHONM TPAMOTHOCTH, €T BO3MOXKHOCTH JUISI CAMOPA3BUTHS JIMYHOCTH. 2) BHOCUT
BKJIaJ B ()OPMUPOBAHHME MBILIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEW MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITEILHOM yqe6HOﬁ ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX U UCCIICAOBATCIILCKUX YMGHHﬁ,
HEOOXOIMMBIX KaK B IOBCEJIHEBHOM >KM3HHM, TaK U B NPO(ECCHOHATBHOM NEeATENbHOCTH; 3)
3HAaKOMUT CO CHeI_[I/I(I)I/IKOI\/'I HAayYHOI'O MBIIIJICHUS, 3aKJIaABIBACT OCHOBLI IICJIOCTHOI'O B3IJIs[1a HA



€IMHCTBO MPHUPOABI M 4YEJOBEKA, SBIAETCS OTBETCTBEHHBIM JTalloM B (opMupOBaHUU
€CTeCTBEHHO-HAyYHOW IPaMOTHOCTH  HOJPOCTKOB; 4)  crocoOcTByeT  (HhOPMUPOBAHMIO
LIECHHOCTHOTO OTHOLICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOIMUYECKOe 00pa30BaHuUE MOIPOCTKOB

Ha3Bannbie HampaBieHuss B OOy4eHHMM XUMHH OO0€ClEUMBAIOTCS  crenu(uKoi
COIEp)KaHusl IpEeAMETa, KOTOPBIM SBIAETCS MNEAArOTMYECKH aJalTHUPOBAHHBIM OTPAKEHUEM
0a30BOI1 HAyKM XUMHH Ha OnpelenéHHOM dTane e€ pa3BuTus. Kypc XMMHUU OCHOBHOMW IIIKOJIBI
OPUEHTUPOBAH Ha OCBOCHHME OOYYAIOUIMMUCA OCHOB HEOPraHMYECKOM XMMHUHM U HEKOTOPBIX
MOHATUH M CBEICHMI 00 OTIENBHBIX 00BEKTaX OpraHuueckoi Xumuu. CTPyKTypa coaep:KaHUs
npeamera chopMUpOBaHa Ha OCHOBE CHUCTEMHOIO Hoaxoaa kK ero usyudenuro. ConepxaHue
CKJIAJbIBACTCS] U3 CUCTEMBI ITOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUHN
0 XuMu4eckoil peakuuu. OO0e 3TH CHCTEMBl CTPYKTYPHO OPraHM30BaHbl IO MPUHIIMILY
IIOCJIEIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHMYECKUX IIPEACTABICHHM pPA3HOTO
YPOBHS: AaTOMHO-MOJIEKYJISIDHOTO Y4Y€HUS KaK OCHOBBI BCErOo €CTECTBO3HAHHUSA, YpPOBHSA
nepuoanudeckoro 3akona [[. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHUH, YYCHHS O CTPOCHUU
aToMa M XMMHUYECKOH CBA3M, MPEICTABICHUNA 00 3JIEKTPOIUTUYECKON AUCCOLMAIMM BELIECTB B
pacTBopax. TeopeTnueckue 3HaHUs PaCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJYYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIENOBATENbHO OT OJHOIO YPOBHSA K Jpyromy,
BBIMONHSAA (DYHKIMKA OOBSICHEHUS M TMPOTHO3WPOBAHMS CBOKMCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO0 IMPUMEHEHMsT M IOJIY4YEHHMs M3y4aeMbIX BELIECTB Takas OpraHM3alus
coliepKaHUsi Kypca CIOCOOCTBYeT NIPEICTABICHUI0 XHWMHMUYECKOW COCTABIISIIOLICH HayqyHOU
KapTUHbBI MHpa B JIOTHKE €€ CUCTEMHOH MpHUpoJbl. TeM caMbiM 0OecrieunBaeTcsi BO3MOXKHOCTb
st popMupoBaHus y 00y4JaromuXcsi IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHHIO U METO/aM
[IO3HAHMS B HayKe. BaXHO TakKe 3aMETUTh, UTO OCBOEHHUE COJEpKaHUA Kypca IPOUCXOAUT C
MIPUBJICYEHUEM 3HAHUI U3 paHee M3y4eHHBIX KypcoB: «Oxpyxaromuii mupy», «buomnorus. 5—7
Kiaccb» U «dusnka. 7 Kiacey.

JlanHas oOpa3oBaresbHas MporpaMMa 00ecreynBaeT YCBOCHUE YYALIUMHUCS BaKHEHIINX
XUMHUYECKUX 3aKOHOB, TEOPUH M NOHATUH; (OpMHpYeT MNpeACTaBIE€HUE O POJIM XUMHUH B
OKpPY’KaloIlleM MHUPE U KU3HU 4esloBeKa. IIpu 3TOM OCHOBHOE BHUMAHME YIEISAETCS CYLIHOCTH
XUMHUECKUX peakuuil M MeTojaM ux ocymectBieHus. OIHMM M3 OCHOBHBIX INPUHIUIIOB
IIOCTPOCHHSI IMPOTPAMMBI SIBIISIETCA NPUHLUI JOCTYIHOCTH. OKCIIEPUMEHTAIBHBIE JaHHBIE,
IIOJIyYEHHBIE YYaIlMMMCS IIPU BBINOJHEHUN KOJMYECTBEHHBIX OIBITOB, ITO3BOJSIOT YYalllUMCS
CaMOCTOATENIBHO JI€JaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH. [loaxonbl, 3ajl0KEHHBIE B
coJiep’KaHue MpOorpaMMbl Kypca, CO3/1al0T HEOOXOAWMBIE YCIOBUS ISl CUCTEMHOTO YCBOECHMS
y4alluMHUCST OCHOB HayKH, JUIsl 00eCleYeHUs] Pa3BUBAIOLIETO M BOCHUTHIBAIOIIETO BO3ACHCTBUSA
oOyueHusi Ha JUYHOCTH ywamierocs. @opMupyemble 3HaHUS JTOJDKHBI CTaThb OCHOBOM CHCTEMBI
yOeXXIeHHH MIKOJIbHUKA, IIEHTPAIBHBIM SIIPOM €r0 HaAyYHOT'O MHUPOBO33PEHUS.

e 1 0cO0CHHOCTH U3YUYeHHS Y4eOHOI0 mpeaMeTa

K HanpaBieHHIO TEPBOCTEIICHHOW 3HAYMMOCTH MpPU peaju3alui 00pa3oBaTENbHBIX
¢byHKui nOpeamera  «XUMHS» TPaJAWLMOHHO OTHOCAT (OpPMUPOBAHHWE 3HAHUNH OCHOB
XUMHUYECKOH HAayKH Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKON JesITeIbHOCTH
YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYNIBTYpbI. 3ajada MpeAMeTa COCTOUT B
(bOpPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUH — BaXKHEUIINX (DAKTOB, MOHSATHH, 3aKOHOB U
TEOPETHUUYECKUX IIOJIOKEHUH, JOCTYNHBIX 000OIIEHHH MHPOBO33PEHUYECKOrO XapaKTepa, s3bIKa
HAayKH, 3HaHUH O HAYYHBIX METOJaX HM3YYEHHs BEIIECTB M XMMHUYECKUX PEaKIHid, a TaKkke B
(OpMUPOBaHUY U Pa3BUTUU YMEHHH M CIIOCOOOB JIESTEIBHOCTH, CBSI3aHHBIX C IUIAHMPOBAaHHEM,
HAOMIOICHNEM H  TPOBEJCHHEM XHUMHYECKOTO OKCIEPHMEHTa, COOIIONCHHEM  IPaBHII
0e30macHOr0 OOpalIeHHsi C BEUIECTBAMH B IMOBCEIHEBHOM XH3HH. Hapsny c >TuM menu
W3ydeHUs MpeAMeTa B MpPOrpaMMe YTOYHEHBI W CKOPPEKTHPOBAHBI C YYETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOro obmiero obOpaszoBanusa. Cerogns B oOpa3oBaHuU 0c000
3HAUUMOH TMPHU3HAETCS HAIPABJICHHOCTh OOYYEHHS Ha Pa3BUTHE M CAMOPa3BUTHE JMYHOCTH,



(dbopMupoBaHHe €€ MHTEIUICKTa U 00IeH KyIbTypbl. OOyUCHHE YMEHUIO YYUTHCS U MPOJI0JDKATH
cBOE 00pa30BaHHME CAMOCTOSTEIBLHO CTAHOBHUTCSA OIHOW M3 BaXKHEHINMX (DYHKIUH yUeOHBIX
MIPEIMETOB.

B cBs3M ¢ 3TUM NPU M3YYCHHH IIPEIMETa B OCHOBHOM IIKOJIC IOMHUHHPYIOIIEE 3HAYCHUE
MPUOOPEIIN TaKKUE LIEIH, KaK:

* opMupoBaHUE MHTEIUICKTYATbHO Pa3BUTOW JTUYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTCIBHOMY TPUHSATHIO PEIICHUH, CIIOCOOHOW aJanTHPOBAThCI K
OBICTPO MEHSIFOIIIMMCS YCIIOBUSIM KHU3HU;

* HAaNpPaBJICHHOCTh OOYYCHHS HAa CHCTEMAaTHYECKOE NPHOOIICHHWE ydYaIluxcsi K
CaMOCTOSITENILHOM ~ IMO3HABATEIIBHOW  JIGATEIBHOCTH, HAy4YHBIM  METOJaM  TIO3HAHWS,
(OPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

» o0ecrmiedueHUEe YCIIOBUH, CHOCOOCTBYIONIMX NPUOOPETCHHIO OOYYaIOMUMUCS OTBITa
pa3HoOOpa3HOW JAEATEeIbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIHOYECBBIX
KOMITETSHITHH ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JJIS PA3IMYHBIX BUIOB JCATCILHOCTH,

* (opMuUpoBaHHE YMEHHH OOBSICHATH M OIICHUBATh SIBJICHHUS OKPYIXKAIOIIErO0 MHpa Ha
OCHOBAHWY 3HAHHU U ONBITA, TOJYYCHHBIX TPU H3YYCHUU XUMUH,

* popMupoBaHue y 00y4arOMIUXCsl TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYCCKUX 3HAHWHA JJI1 BBIPAOOTKM 3KOJOTUYECKH IEIeCOO0Pa3HOr0 MOBEACHUS B OBITY U
TPYAOBOM NIESATEILHOCTH B IENSAX COXPAHECHHUS CBOETO 3JI0POBbSI M OKPYXAKOIIEH MPUPOIHOM
Cpepbl;

* pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIICUCTIOBEUSCKUX IIEHHOCTECH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY HPOQHIIS U HAPABICHHOCTU AaTbHEHUIIIETO 00yUEHHSI.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IIaHe
B cucreme obmero o6pa3oBaHus «XUMHA» TpU3HAHA O0s3aTEIbHBIM y4EOHBIM
MpeIMETOM, KOTOpBIM BXOJWUT B COCTaB HpeaMeTHoW obnactu «EcTecTBEeHHO-HAYYHbIE
IpeaMeTbl». YUeOHbIM IUIaHOM Ha €€ H3y4deHHe OTBeleHO 68 y4eOHBIX 4acoB — 1o 1 4 B
Hezento B 10 m 11 kimaccax cOOTBETCTBEHHO.

Copep:xanue 00pazoBaHusi 110 rogaM 00yUeHUs
(mpakTHuUeckass dYacTh Y4e€OHOro CoJepXKaHMs TpeAMeTa YCUJIeHa MaTepuabHO-
TexHuueckor ©Oa3oii uneHtpa «Touka pocrta» jerckoro TexHomapka —«KBaHTopuym»,
HCIOJIb3yEMOr0 JJIsl pealn3alinu 00pa3oBaTeIbHbIX IPOrPpaMM B PaMKax MPETo1aBaHus XUMUH).

10 KJ14CC
Beeoenue (2 u)

Oprannyeckast XUMHUs — XMMHsI COEAMHEHUH yraepoaa. OpraHnyeckue BELECTBA, UX CBOMCTBA U
OTJINYUS OT BEUIECTB HEOPraHWMYECKUX. ['pymnmbl MPUPOAHBIX M CHUHTETUYECKUX COCIUHEHHM.
OcHoBHble nonoxeHuss treopun A. M. byrneposa. ['omonoru. I'omonornueckuii pan. I'pynmst
IIPUPOJHBIX, UCKYCCTBEHHBIX U CUHTETUYECKUX COCIUHEHUN.

Yeneeooopoowt u ux npupoonsvie ucmounuxu (11 u)

[Ipupoansiit Ta3. Yriesogoponsl. [IpenenvHbie yriaeBogopoasl — ankaHbl. Obmas dopmyna
aJIKaHOB, MPaBUJIa COCTABJICHUS Ha3BaHUH ankaHOB. MexayHaponHas HoMeHknaTypa MIOITAK.
@uU3NYECKUE CBOMCTBA QJIKAHOB, MX 3aBUCHUMOCTb OT COCTaBa HX CTPOCHUS. XHUMHUYECKHUE
CBOMCTBa: TOpEHUE, raJlOreHUpOBaHuE U JAeruapupoBanue. [lonydyeHue ankaHOB U3 MPUPOIHOTO
ra3a u Hepru. [I[pumenenue.



HenpenenbHble YrieBOoAOpPOAbl. DTWIEH — MOHATHE O 7-cBsizu. OOmas ¢opmyna amKkeHOB,
XapakTepUCTUKa ajikeHoB. [IpaBuia Ha3BaHUs aJKEHOB IO MEXAYHAPOJAHOW HOMEHKIATYpeE.
Bunel nzomepun ankeHoB. @uznueckre CBOKMCTBA alKEHOB. XMMHUUYECKHE CBOKWCTBA HA IIpUMEpE
STUJIEHA: PEaKUMH NPUCOCAUHEHUs, KAaueCTBEHHBbIE pEaKIUMU Ha JIBOMHYIO CBs3b. Peakuuun
nonuMmepusauuu M nonudtuieH. llomydeHwe sTuieHa W ero NpuMEHeHue. AJIKaJIueHBI.
byraauen-1,3. XumMuueckue CBOICTBA: peaklMU MPUCOCTUHEHMS, MoauMepuszanun. Kaydyk
OyraaueHoBblif. [lomyueHme cuHTeTHUECKOro Kkaydyka OyraaueHoBoro wmeroaa JleGenesa.
Anxunbl. AuerwieH. OOmas ¢gopmyrna anKkWHOB, MpaBWiIa Ha3bIBaHUS 10 MEXKIYHAPOIHOMN
HOMEHKJIaType. Buasl u3omepuu, noiaydyeHue amneTuieHa M ero mnpumeHeHue. Pusznueckue
CBOICTBa QJIKWMHOB Ha TmpuMmepe aneruieHa. KauecTBeHHbIe peakuuW Ha  AJIKUHBIL
[TonuMBUHUIXIIOPHI, €r0 CBOMCTBA U NMPUMEHEHHE. ApOMaTUUECKHUE YIIIEBOJIOPO/IbI HA IPUMEPE
oensoma. CoctaB MOJIEKYJBI, CTPYKTYpHBIE (Gopmynbl Kekyne u coBpemenHas. [lomydenue u
cBoiictBa Oen3ona. [lpumenenue Oenszona. IlpuponHble HCTOYHHMKH YTJIEBOJOPONIOB, UX
nepepabotka. Ileperonka u KpekuHr He(dTH. beH3MH: OKTaHOBOE YHUCIO OEH3MHOB.
OpakiuuoHHas TeperoHka, Wi pekTudukanus. [eHeTHueckas CBSI3b  YIJIEBOJOPOJIOB.
VYcraHoBIeHUE  NPUYMHHO-CIEACTBEHHOM  CBA3M  MEXKIYy CTPOCHUEM, CBOWCTBAMH U
npuMeHeHneM. CXeMbl TeHETHYECKOU CBSI3H YTJIEBOIOPOIOB.

Kucnopoo- u azomcooeprcawgue opecanuueckue coeOUHeHus, U uxX nPUpooOHsvle UCMOYHUKU
(17 u)

@OyHKIMOHANbHAS TUAPOKCUIbHAS rpynmna. [IpenenpHele ogHOaTOMHBIE cnUpThl. M3omepus u
HOMEHKJIaTypa cnupToB. [IpuMmenenne u nomyuenue cnuptos. [lomydenue staHona u3 sTuiIeHa u
[IIOKO3bl.  XMMHYECKHE CBOWMCTBAa CIHPTOB: TOPEHUE, B3aWUMOJICMCTBHE C HATPHUEM,
neruaparanus (BHyTPUMOJIEKYJISIpHAs U MEXMOJIEKYJIIpHAasi), OKHCIEHUE B aJIbJICTU/]Ibl, peaKIIUsI
stepuduxanyy. PU3NONOrUYECKOe IEUCTBUE CIUPTOB HA OPraHMU3M 4ejaoBeka. MHOroaTOMHbIE
COUpPTHl Ha mnpuMmepe riuuepuHa. KauecTBeHHas peakuusi Ha riMuepud. [Ipumenenue
MHOTOaTOMHBIX M OJHOATOMHBIX cnupToB. CocTaB MoJieKynlbl. B3anMHOe BIMsSIHME aToMma B
MoJieKyJe (¢eHona; ero Xumuueckue coiictBa. Ilomyuenue ¢QeHona u3 KaMEHHOro YrJs.
KoxkcoBanne kamenHoro yris. [Ipumenenue ¢enona. Oxpana okpyxaromieil cpensl oT (eHona.
Anppneruasl U keToHbl. AuetoH. [lomyuenue anpaerunos: okuciaeHue cnupros. opmanpaernm.
VKcycHBII ~ anblerua. XUMHUYECKHE CBOWCTBA  QJIBJETMJIOB: KAYECTBEHHBIE PEAKIIHH,
ruapupoBanue. KapbokcunbHas rpynmna. Kap6onoBbie kucnotsl. [IpenenbHble 0JHOOCHOBHBIE
KapOOHOBBIE KHUCIOTHI. HempenenbHble KapOOHOBBIE KHCIIOTBHI: OJIEMHOBAs M JIMHOJIEBAs.
MypaBbuHasg U yKCycHasi KUCIOThl. Du3ndeckre CBOCTBa KApOOHOBBIX KUCIOT. XHUMUYECKHE
CBOMCTBa KapOOHOBBIX KHCIIOT: OOIIEKUCIOTHbIE U crenuduyeckue. Boicmme kapOOHOBBIE
KHUCJIOTHI — CT€ApUHOBAs M MAJIbBMUTHHOBAS, UX COJIM — MbUTa. ClI0KHBIE 3(DUPBI: HAX0XKIECHHE B
npupoje U npuMmeHeHue. Peakuums stepuduranmu. Kupbl. XuMHUECKHE CBOICTBa KHMPOB:
THJIPUPOBAHUE PACTUTENIBHBIX Macell, TUAPOIN3, OMBUICHHE. YTJIEeBOJIbl, MX KJacCHU(UKaIHSL.
CoctaB u cTpoeHue TIUIOKO3bl. [JIIOKO3a — albIEruJOCIHUpT, €€ XMMHUYECKHE CBOMCTBA.
[Ipumenenne rmroko3bl. Dpykrosza. [ucaxapunpl: caxaposa, JIaKTo3a MW MajibTo3a.
[Tonucaxapuapl: Kpaxmail U LeiuIoa03a. Peaknus nonukonaeHcanun. KauecTBeHHas peakius Ha
Kpaxmail. ['eHeTnyeckas CBA3b MEXAY KJlaccaMH OpraHMYecKux coenuHeHui. Mnentuduxamms
OpraHMYeCKUX COEIUHEHUH. PacueTbl Mo ypaBHEHUSIM peakiui. AMuHBI. CTpoeHUE MOJIEKYI.
AwmuHorpynmna. Krnaccudpukanuss amMuHOB. (DH3MUECKHE M XUMHUYECKHE CBOICTBa aMHUHOB.
AnnnuH. [lonmydyeHne W mHpuUMEHEHHE aHWIMHA. AMHUHOKHUCIOTHL. XHMHUYECKHE CBOICTBa
AMUHOKHCIIOT: B3aMMOJEHCTBHE C KHUCIOTaMH, OCHOBAaHUSIMH, CIHMPTAaMH, PpPEaKLHs



nonvkonacHcanuu. IlentunHas cBase. IIpumenenne aMHHOKHMCIOT. benku, HX CTpyKTypa.
XUMHUYECKHE CBOMCTBa O€NKOB: JeHATypalus, TUIAPOJIM3, KAUYeCTBEHHBIE pPEaKLUU.
buonornueckue ¢ynkunu OenkoB. Hyknemnoeie kucinotsl: JHK, PHK, ux ¢ynkuun.
buorexnonorus. I'enHas uH)XeHepus. ['eHeTHdeckas CBsI3b MEXKIY KJIacCaMU OpPraHUYECKHX
BELIECTB. 3aKpEIUIEHUE 3HaHUH 110 TeMme. Pemenne pacueTHBIX 3aad.

Hckyccmeennvie u cunmemuyeckue noaumepst (2 u)
Cunretnueckue noiaumepsl. CTpyKTypa MakKpOMOJIEKYJI ITOJIMMEPOB: JIMHEHHAs, Pa3BETBICHHAS
n npoctpaHcrBeHHas. llommatunen. Ilomunponunen. Cunternueckue BojokHAa. CTpyKTypa
CUHTETUYECKUX BOJOKOH. CHHTETHUYECKHE KaydyKu: OOIIero M CHEIHAlIbHOTO Ha3HAYEHUS.
TepMopeakTUBHBIE U TEPMOIUIACTUYECKHUE MTOJTUMEPBL.

3aknrouenue (2 u)

[ToBTOpeHne wu 3akpervieHue 3HaHUUW 1o TeMam: «Kiaccel OpraHMYecKuX COEAMHEHUN»,
«XHMHUYECKHE CBOMCTBa OpraHuYeCcKuX COCIMHEHUIN. Pemenune YPaBHEHHUH,
AKCIIEPUMEHTANBHBIX 3a7a4. [loAroToBKa K HTOTOBOW KOHTPOJIBHOM padoTe.

11 Kl1ACC

Cmpoenue sewgecmea (11 u)

Pa3Butue mnpeacraBieHuil O CTpoeHMM aroMa. Monenu CTpOeHHsI aroMa. DJIeMEHTapHbIE
YacTULIBI: TPOTOH, DJIEKTPOH, HEHUTPOH. DHepreTuuecKuid ypoBeHb. OpOHTanb, dIEKTPOHHBIC
o0aka.

OTKpbITHE 3aKOHA U CO3/IaHUS MEPUOJNUECKOM cucTeMsl. [leproauyecknii 3aK0H B CBETE YUECHHS
O CTPOCHHMU AaTOMOB. 3HAYCHHE TEPUOJUYECKON CHUCTEMBI u Tmepuoasl cuctembl J[.U
Menpeneesa.

KaTtnonsl 1 aHMOHBI, HOHHBIE KPUCTAJUIMYECKUE PEIIETKU. DIEKTPOOTPHULATENIbHOCTD, MOJSpHAs
U HEMoIspHas KoBaJeHTHas cBsi3u. OOMEHHBIN U JOHOPHO-OOMEHHBIH MeXaHU3M 00pa3oBaHUS
KOBAQJICHTHOM CBSI3U. MOJIEKYJISIpHBIE U @aTOMHBIE KPUCTAINIMYECKUE PEIIETKH.

Oco0eHHOCTH CTPOEHUSI aTOMOB MeTajlia. MeTaminueckass XUMUYECKas CBs3b, METaIMUecKast
KpUCTAJUTMYECKas perieTka. MexXMOoIeKysipHast 1 BHYTPUMOJIEKYIISIpHAs] BOJOPO/IHAS CBSI3U.
[Tonumeps! pupoIHBIE, UCKYCCTBEHHBIC M CUHTeTHYecKue. [lmacTMacchl, BOJIOKHA, KAY9yKH U
HEOPTraHUYECKHE MOJTUMEPHI, UX MpeacTaBuTenu. [lonydeHne u mpuMeHeHHe MOITUMEPOB.
OcoOeHHOCTH CTpOEHHS Ta30B. MoJspHBI 00beM razoB. CMecH ra3oB — BO3AYX, MPUPOIHBIMA
ra3. [IpencraBurenu ra3000pa3HBIX BEIIECTB: BOJOPO, KHUCIOPOJ, YIVIEKUCIBIA Ta3, U T.J. UX
MoJIy4eHue, coonpanue, pacrio3HaBaHHeE.

Boma, ee Owomornueckas poib. KpyroBopor Boasl B mnpupone. I[IpuMenenwe BOABI B
MIPOMBIIIIIICHHOCTH, CEIbCKOM XO3SICTBE U B OBITY. JKecTkocTh Bo/ibl. BpeMeHHast 1 TOCTOSTHHAS
KECTKOCTh BOJBI M CIOCOOBI ee ycTpaHeHus. Kuciwle conu. MuHepanbHbie BOABI. Kumgkue
KPUCTAJUIbI, UX UCIIOJIb30BaHUE.

Kpucrannuueckne u  amopdHble  BemecTtBa.  I[IpuMeHeHne  amMOpHBIX  BEIIECTB.
OTHOCUTENBHOCTh HEKOTOPBIX XUMUYECKUX MOHSITHIA.

JHucnepcHsie cucteMbl. Knaccudukanus IUCHEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHIO.
OMybCUH, CYCIIEH3UH, a3PO30JIH, T'€I, 30JI1, KOAryJIslus, CHHEPE3UC.

3aKOH MOCTOSIHCTBAa COCTaBa BemlecTB. MaccoBasgs M oObeMHasl J0Jii KOMIIOHEHTOB CMECH.
MaccoBass 10711 pacTBOPEHHOI'O BEIIECTBA, MNPUMECEH, NPOJAYKTa peakiuu. MomsgpHas
KOHLIEHTPALIHS.



IloBTOpeHHEe M 3aKpeIUICHHE 3HAHUW II0 TEME, PEIICHUE HKCIEPUMEHTAIbHBIX 3a7ad4 Ha
HaXO0XJECHUE MAacCOBOM M OOBEMHOM J0J1M BEIIeCTBA B KOMIIOHEHTax cMecu. Pemienue
YPaBHEHUHN pEaKUUN C Pa3IM4YHBIMA THUIIAMU XMUMHYECKOW CBA3U. [I0AroTOBKa K KOHTPOJIBHOM
pabore.

Xumuueckue peaxkyuu(8u)

XUMHUYECKUE PEAKIMU WM XUMHUYECKUE SBICHHA. AJUIOTPONUSA. AJIOTPONHBIE MOIU(DUKAIIIH
yriaepoaa, cepsl, pocdopa, onoBa u kucinopoga. Mzomepsr. Uzomepus. Peakiiuu nsomepusanuu.
[TpuurHbl MHOrO0Opa3us BEIIECTB: aJUIOTPOIHS U U30MEPHSI.

Peakuuu coenuHeHus, TPUCOEAMHEHHUs, 3aMmelleHus, peakuuu obmena. [IpaBuno beprose.
DK30- H® DHAOTEPMUYECKHE peakiuu. TemioBod dPheKT XUMUYSCKUX  pEeaKIluil.
TepMoxuMuueckre ypaBHEHHUS.

CkopocTh XuMU4eCcKOW peaklivu. ['oMOreHHble U reTeporeHHble peakiuu. OakTopsl, BIUSIOIINE
Ha CKOpOCTh XuMuueckoil peakuuu. IIpasuno Ban-I'opda. Depmentsi. HMHruObuUTopsI.
HeoOpatumeie n oOpatumble peakiuu. Xumuueckoe paBHoBecue. [lpuaimm Jle [latemnbe.
VYcnoBust cMemeHus paBHOBeCHS. BEIOOP ONTHMAIIBHBIX YCIIOBHA.

Ponb Bonbl B mpeBpaienuu BemlectB. Kiaccuduxaius BemiecTB Mo pacTBOPUMOCTH B BOJIE:
pacTBOpPUMBIEC, MaJOPAaCTBOPUMBIE U IMPAKTUYECKH HEPACTBOPUMBIE. DIEKTPONUTHL. CTEneHb
ANEKTPONIUTUYECKON aucconanuu. [uaponu3 obOpaTumblii u  HeoOpatumsblil. [uaposnus
OpPraHUYECKUX BEUIECTB, IIETOYHON TUAPOIU3 KUPOB.

Crenenp oxucieHus. OrmpeneneHUe CTEEHH OKHUCIEHUs 10 (Gopmylie COeAMHEHUS.
OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKUCIUTENh U BOCCTAHOBUTENb. DJIEKTPOIU3 —
KaK OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIN Mpolecc. DJIEKTPOIU3 paclljiaBOB M pPacTBOPOB Ha
npumepe xjopuaa Hatpus. [IpakTuueckoe npUMeHEHUE 3JIEKTPOIIU3a.

Pemenune »skcrepUMEHTaIbHBIX 3aJad [0 TEME: peaklIMM 3aMEeLICHUs, MPUCOEAUHEHMUS,
THJIPOJIN3, OKHCIUTEIBHO-BOCCTAHOBUTEbHBIE peakiiy. IloaroroBka k mpoBepoyHoii padboTe.
Pemienne »KCIepUMEHTAIBHBIX 3a7ad MO TeMe: XHMHYECKOe paBHOBECHE, OOpaTHMble H
HeoOpaTHMble peaklMM, JJIEKTpoJuTHYecKas aucconuanus. I[loarotoBka K MpOBEPOYHOU
pabore.

Bewecmea u ux ceoitcmea (9 u)

B3aumopneiicTBue MeETaJJIOB C HEMETAUIaMM, BOJOM, pacTBOpaMU KHCIOT M  COJEH.
ONEeKTPOXUMHYECKUH  psii  HaNpsDKEHUM  MeTauloB.  B3aummopneilcTBHE  METAIOB €
OpPraHMYECKUMU BEIIECTBAMH.

Koppo3sus metannos, ee Buabl. CrIOcOoOBI 3aIIUTHI OT KOPPO3HH.

@dusnyeckue CcBOHCTBA HeMeTauloB. OKHUCIHUTENbHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA
HemetaiioB. CpaBHMTENbHAas XapaKTepUCTHKAa TaJOreHOB Kak HauOojiee  TUIHYHBIX
MIPEACTABUTENEN HEMETAIIOB.

Knaccudukanusa kucnor. Xumudeckue cBoiictBa kuciaor. Ocobble CBOICTBa a30THOM U cepHOM
kucnot. [lomyuenue u npuMeHeHne KUCIOT.

OcHoBanus, ux kiaccudukanus. XUMHUYECKHE CBOWCTBA OCHOBaHMH. PelieHne XWMHUUYECKHX
YPaBHEHUH B3aUMOJCUCTBUS OCHOBAHUH C IPYTUMH XUMUYECKUMHU 3JIEMEHTAMH.
Knaccudukanuss coneil: cpeaHue, KHUCIbIE, OCHOBHbIE. XHWMHYECKHE CBOMCTBA COJEH.
[IpencraButenu cosell U ux 3HaueHue. KauecTBeHHbIE PEaKkIIMM HA KATHOHBI U AHUOHBI.

IloHATHE O TEHETUYECKOM CBSA3M M TIEHETUYECKUX paAnax. [eHermdyeckud psjg  Meraiia.
I'enetnueckuit psag Hemetasia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHMYECKOM XUMUH.



3akniouenue (6 u)
Pemienne skcriepuMeHTaIbHBIX 3a]ad. 3aKpeIJICHUE MPOHIeHHOro Martepuaia. [loAroToBka k
UTOTOBOM KOHTPOJIBHOHU padoTe.

[Inanupyembie pe3y/bTaThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa

Juunocmuvie  pezynomamor  Obyuarowguiica  nROAYUUM  GOIMONCHOCHL O
dopmuposanun crnedyrwuwux auunocmuvix YY/I:

® OonpeaAcICHNE MOTUBAINU U3YUYCHHA yqe6H0ro MaTte€puaia,

° OLICHUBAHHUC YCBaAWMBacMOIo y‘{e6HOF0 mMarcpuajia, uCxXo4d U3 COLUAJIbHBIX U
JIMYHOCTHBIX I.[CHHOCTGI;'I;

° IOBBINICHHUEC CBOCTO 06p330BaTeJII>HOFO YPOBHA W YpPOBHA TOTOBHOCTU K
HN3YUYCHUIO OCHOBHBIX UCTOPHUYCCKUX CO6I:ITPIﬁ, CBA3aHHBIX C Pa3BUTUCM XHUMHHU U O6HI€CTBa;

M 3HAHUC ITPAaBUJI ITIOBCACHHUA B T-Ip6'33BI)I‘IH.I\/JIHI)IX CUTyalluAX;

® OLICHUBAaHHUC COHH&HLHOﬁ 3HAaYMMOCTHU HpO(I)CCCI/Iﬁ, CBA3aHHBIX C XHMHeﬁ;

® BJIAICHUC IIPpAaBHIIAMU 0€e301acHOTO O6p8.IJ_I€HI/I${ C XUMHUYCCKHUMHU BCIICCTBAMHU H

O60py,Z[OBaHI/ICM, IIPOABJIICHUC 9KOJIOTHYECKON KYJIbTYPBI.

Memanpeomemmnoie pezynvmantol

PeryasitTuBHbIC

Obyuarowuiicss NOIYYUM 803MOHCHOCIb OISl POPMUPOBAHUS CLEOYIOWUX PeYIAMUGHBIX
YVII:

. LeNiernosiaraiie, — BKJIIOYas — TOCTAaHOBKY HOBBIX  Iieliel, mpeoOpa3oBaHue
MIPAaKTUYECKOW 3a7a4¥ B ITO3HABATENIBHYIO, CAMOCTOSTEIbHBIM aHAIW3 YCIOBHM JIOCTHUKEHUS
L[EJI Ha OCHOBE Yy4€Ta BBIJCJICHHBIX YYUTEIEM OPHEHTUPOB JEHCTBHA B HOBOM Y4eOHOM
MaTepualle;

. TUTAHUPOBAHKE MTYTH JOCTHKCHHUSI TEIICH;

. YCTaHOBJICHHUE IICJIEBBIX MPUOPUTETOB, BBIJCICHUE AIBTEPHATHBHBIX CIIOCOOOB
JOCTHKEHHMS 11eJIU U BBIOOp Hambosee 3¢ PeKTUBHOTO criocoba;

. YMEHHE CAMOCTOSITEIIBHO KOHTPOJIUPOBATH CBOE BPEMS M YIIPABIISTEH UM;

. YMEHHE TPUHUMATDH PEIICHUS B POOJIEMHON CUTYAIIHN;

. MMOCTAHOBKA YYEOHBIX 3a]ad, COCTABJICHHWE IUTAHA W TIOCJICIOBATEIIBHOCTH
JICVCTBUIA,

. opraHm3arys pado4ero MecTa MpH BBHITIOJTHEHUH XUMHYECKOTO IKCIICPUMEHTA;

. MIPOTHO3UPOBAHUE PE3yIbTATOB 00yUEHHs, OIEHUBAHUE YCBOCHHOTO MaTrepHaa,

OICHKa Ka4yecCcTBa U ypOBHSI HOJ'Iy‘I@HHBIX 3HaHI/II71, Koppexum{ IIJIaHa U cnoco6a HQfICTBI/ISI l'[pI/I
HeoOxonumoctu. [To3naBatenbHpie OOyJarOMIMICS MOTYYUT BO3MOXKHOCTD ISl (DOPMUPOBAHUS
CIEAYIOUIMX MO3HaBaTeIbHbIX Y'Y JI:

. MIOMCK U BbIIETICHHE HH(POpMAIINY;

. aHaJM3 yCcIOBUU M TpeOOBaHMU 3a/1a4M, BHIOOp, COMOCTABICHHE M OOOCHOBAHUE
criocoba pelieHus 3a1a4uu;

. BbIOOp Hanbosee 3((PEKTUBHBIX CIIOCOOOB pEIICHUs 3a7aydl B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBHI;

. BBIJIBUKEHHE M 000CHOBAHUE TUIOTE3bI, BEIOOP criocoba e€ mpoBepKy;

. CaMOCTOSITENIbHOE CO3J]aHHE alrOpUTMa JESATEIBbHOCTH MpPU PEHIeHUH MpolseM
TBOPYECKOTO U MOUCKOBOT'O XapaKTepa;

. YMEHUS XapaKTepHU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO U CBOICTBaM;

. OITMCHIBAHNE CBOMCTB: TBEPABIX, )KUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACICHNE UX

CYIICCTBCHHBIX ITPU3HAKOB,



. n300pakeHNe cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (PopMyIT U
CYIIHOCTH XMMHUYECKHX PEAKIMI ¢ TOMOIIBI0 XUMHUUECKUX YPaBHEHHIA;

. MpOBE/ICHUE HAOIOICHHI, ONTMCAHNE TPU3HAKOB M YCIOBUI TEUCHHSI XUMHUYECKUX
peaxiuii, BHIMOJIHEHNE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIM3a HAaOMIOJACHUN
3a SKCIIEPUMEHTOM, DPELICHHE 3a/ad, IMOJIyYeHHE XUMHYECKOW HH(OpManuu M3 pasiIndHbIX
HCTOYHUKOB;

. YMEHHUE OPTaHU30BbIBAThH HCCIIEIOBAHUE C IIETBIO IPOBEPKH TUIIOTE3;

. YMEHHeE JieJIaTh YMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOADI;

. yMeHHE OOBEKTUBHO OLIEHHWBATh HMH(OpPMALMIO O BEUIECTBAX U XUMHYECKHX
npoleccax, KpUTHYECKH OTHOCUTHCS K IICEBAOHAYUHON HH(DOpMAIIIH.

Kommynuxkamuenoie

Obyuarowgutics ~ NOAY4YUM  B03MOJICHOCMb Ol (QOPMUPOBAHUSL  CLEOYIOWUX
KoMMmyHukamueHvlx Y'Y/{:

° IIOJIHOC W TOYHOC BBIPAXKCHHUC CBOHUX MBICIICH B COOTBETCTBHH C 3agadaMHu M
YCIIOBUAMH KOMMYHHKAIIUU,;
° AACKBATHOC MCIIOJIB30BAHHUEC PCYCBBIX CPCACTB IJId Y4YaCTHSA B IOUCKYCCHUU H

apryMeHTallMu CBOEH MO3UIIMHU, YMEHHUE MPECTABIATh KOHKPETHOE COJIepKaHUe ¢ COOOIIEHUEM
€ro B MMCbMEHHOM U YCTHOU opme, orpeiesieHne CrocoO00B B3aMMOICUCTBHS, COTPYAHUYECTBO
B ITIOMCKE B cOOpe MHPOPMAIIHH,

. olpejieJieHUue Croco0OB B3aMMOJEHUCTBUSA, COTPYJHUYECTBO B IOUCKE U cOope
uHpOpMANNY, YY4acTHEe B [UAJIOTe, IUIAHUPOBAHWE OOIIMX CIMOCOOOB paboOTHI, MPOSIBICHHE
YBKUTEIHLHOTO OTHOLICHHS K IPYTUM YUaIIUMCS;

. ONMCAaHUE COJACPAHUS BBIIOJHAEMBIX JIEHCTBUH C LEIbI0 OPUEHTUPOBKH B
MIPEIMETHO NMPAKTUYECKON JeSTEIbHOCTH;

. YMEHHS YUUTHIBATh Pa3HbIe MHEHHS U CTPEMUTHCS K KOOPAMHALMM Pa3IMYHBIX
MTO3UIIMH B COTPYIHUYECTBE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHE ¢ IO3MIMIO, apryMEHTHPOBAaTh |
KOOpAMHUPOBaTh €€ C MO3UIUSAMHM NapTHEPOB B COTPYAHHUYECTBE INPHU BHIPAOOTKE OOIIEro
pelIeHNs B COBMECTHOM JEATEIbHOCTH;

. OCYILECTBIATh B3aUMMHBIA KOHTPOJIb M  OKa3blBaTb B  COTPYJHUYECTBE
HE00XO0AMMYIO B3aMMOIIOMOIIIb;

. MJIAHUPOBATh OOIIME CIOCOOBI padOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIUIO,
OLICHKY JIeUCTBUI NapTHEPA, YMETh YOSK1aTh;

. UCIOJIb30BaTh aJICKBATHBIE S3BIKOBBIE CPEJICTBA Il OTOOPaXKEHUs CBOUX UYBCTB,
MBICJIE, MOTHBOB M MOTPEOHOCTEH; 0TOOpaXkaTh B peyH (ONMHUCaHHe, OOBSICHEHNE) CONIepKaHNE
COBEpIIaeMbIX JIEHCTBUH, Kak B (pOpME TPOMKOW COLMATM3MPOBAHHOW peuu, Tak U B (opme
BHYTPEHHEHN peuu;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, HCIIOJIb3Ysl CPEACTBA YCTHOM M
NUCHbMEHHOW KOMMYHHUKAIMM TIpH paboTe ¢ TeKCTaMu Yy4yeOHUMKAa U JIOTIOJHUTEIbHOU
JUTEPaTypoOi, CIIPaBOUYHBIMHU TaOIMIIAMH, MPOSBIATH TOTOBHOCTh K YBA)KEHHIO HHOM TOYKH
3peHHst IPU 00CYNIEHUH PE3yIbTATOB BHIIOJHEHHOM paboThI.

IlIpeomemnvimu pesynomamamu uszyuenus npeomema «Xumusa»n 6 10 knacce
AenAIOMCA Cledyroujue YMeHus:

1. B nmo3HaBarenbHOU cdepe:

e JIaBaTh ONPEIEIICHUS H3YyYEHHBIX MOHSITHNA: «XUMHUYECKHH 3JIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IPOCTHIE U CIIOKHBIE BELIECTBA», «BEILIECTBOY, «XUMHUECKas GopMmynay,
«OTHOCHUTENbHAs aTOMHAas  Macca», «OTHOCUTENIbHas  MOJEKYJIspHas  Maccay,
OpraHMYecKHe BEIECTBa, UX Kiaccu(UKalus ¥ HOMEHKJIATypa, CBOMCTBA, NMOJIYYCHUE H
NPUMEHEHUE; HM30MEpHUsSl, TOMOJIOTHS, TMOJIMMEPHI, TUIBI XMUMHUYECKHUX OPTaHHMYECKUX
peakuuii u zip.

e OmucaThb JEMOHCTPALlMOHHBIE M  CaMOCTOSITEIbHO  IPOBEJIEHHBIE  XHMUYECKUE
JKCHEPUMEHTHI,



ONUCHIBaTh U PA3JIM4aTh M3YUYEHHBIEC KIJIACCHI OPraHUYECKUX COCIWHEHHMM, XUMHUUYECKHE
peaxiuy;

KJIACCU(UIIUPOBATH U3yUYCHHBIC OOBEKTHI U SBJICHUS;

JIeNlaTh BBIBOABI M YMO3aKIIOUEHUS W3 HAOMIOJCHWA, H3yYECHHBIX XHUMHYECKHUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEUIECTB IO AHAJIOTHM CO
CBOMCTBAMM M3YyYCHHBIX;

CTPYKTYpUPOBATh M3YYEHHBII MaTepHal U XUMMHUECKYI0 HHGOPMAIUIO, TOJIYYECHHYIO U3
JIPYTrUX UCTOYHUKOB;

MOJEJIMPOBATh CTPOCHHUE OPTraHMYECKUX BEILIECTB.

2. B IGHHOCTHO — OpUEHTAIIMOHHOM cdepe:

AQHAIM3UPOBATh U OILIGHUBATH IIOCIEJICTBUS [UIS OKpYKarolled cpeapl OBITOBOM U
MIPOM3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa, CBA3aHHOI € MepepadoTKOMN BEIIECTB;

3. B tpynoBoii cdepe:

MIPOBOJIUTH XUMUYECKUM IKCIIEPUMEHT;

4. B cdepe 06e30MMacHOCTH )KU3HEACITCIbHOCTH:

OKa3bIBaTh NEPBYIO MTOMOIIb IIPU OTPABJICHUSX, 0XKOTaX U JAPYrUX TPaBMax, CBA3aHHBIX C
BEIIECTBAaMHU U J1a00paTOPHBIM 000PYIOBAHUEM.

YdeHuk HAYyUMTCS:

o Ha3vleamb U3yYEHHBIE BEIIECTBA 10 «TPUBUAIBHON UM MEXIYHAPOIHOU
HOMEHKJIATYPE;

o onpedenamy. BATICHTHOCTb U CTEIIEHb OKUCIECHUSA XUMUYECKUX 3JIEMEHTOB, THIL
XUMUYECKON CBSI3U B COCAMHEHUSX, 3apsil MOHA, XapaKTep CPEIbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COEAMHEHUH, OKUCIUTEIb U BOCCTAHOBUTEb,
MPUHAJIEKHOCTh BEIIECTB K PA3IMUYHBIM KJIACCaM OPTraHUYECKUX COCIUHEHUN;

o Xapakmepu30eams: SIEMEHTbI MAJIbIX MIEPUOOB M0 UX MOJOKEHHIO B
nepuoanydeckoit cucreme JI.M1.Menaeneesa; o0mire XuMU4IeCKe CBOMCTBA
METaJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKHUX
COCIMHEHUH; CTPOCHNUE U XUMUYECKHE CBOMCTBA NU3yUYEHHBIX OPTaHHMYECKUX
COEeTMHEHHH;

o 00bACHAMb: 32aBUCUMOCTb CBOWMCTB BEILIECTB OT UX COCTABA U CTPOCHMS; IPUPOIY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJIEHTHOM, METAJIITUYECKOI ), 3aBUCUMOCTh
CKOPOCTH XUMHUUYECKOU PEAKIIMH U TTOJO0KEHUS XUMHUYECKOTO PAaBHOBECHUS OT
pa3INYHbIX (PaKTOPOB;

O  BbINOJIHAMb XUMUYECKUIl IKCHEPUMEHM TIO PACTIO3HABAHUIO BAKHEUIIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

o Hp0o8OOUNL CAMOCTOATEIHHBIA MOUCK XUMUYECKOW HH(OPMALIUU C
MCIIOJIb30BaHUEM Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3aHHH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCTI0Ib30BaTh
KOMITHIOTEPHBIE TEXHOJIOTHH i1 00paOOTKH M Mepejadll XUMHIECKOM
uH(pOpPMAIIUU U €€ TIPEICTABICHHSI B PA3TUYHBIX (hopMax;

Y4YeHHuK MoJIyYuT BO3MOKHOCTh HAYYHThCH:

BBIIBUTaTh U MPOBEPATh HKCIEPUMEHTAIbHO THUIOTE3bl O XHMHUYECKUX CBOMCTBAX
BEIIIECTB Ha OCHOBE HMX COCTaBa M CTPOCHMSI, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHUE
peaxiuu, 0 XapakTepe U NpoAYKTax pa3InyHbIX XUMHUUYECKUX PEaKIIHii;

XapaKkTepU30BaTh BEUIECTBA [0 COCTaBY, CTPOCHHUIO W CBOMCTBaM, YCTAHABIWBATH
IIPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXYy JAHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;
COCTaBJIAITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPaBHEHHS IO COKpPALICHHBIM HMOHHBIM
YPaBHEHHUSM;

IPOTHO3UPOBATh  CHOCOOHOCTh  BEIIECTBA  MHPOSBIATH  OKUCIUTEIbHBIC  WIIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEH OKHCIEHUS 3JEMEHTOB, BXOIAIINX B
€ro COCTaB;



COCTaBISITh  YPaBHEHMsI  pEaKIuii, COOTBETCTBYIOIIUX  IOCIEA0BATEIbHOCTH
MpEBpAIllCHUI HEOPraHUYECKUX BEIIECTB PA3IMUHbBIX KJIACCOB;

BBIJIBUTaTh M TMPOBEPATH IKCICPUMEHTAJIBHO THUIOTE3bl O pe3yibTaTax BO3JIEUCTBUS
pa3au4YHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUYECKON pEaKInu;

UCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHWS IS JKOJOTMYECKH TPAMOTHOTO TOBEIACHHS B
OKpYXKarolleH Cpele;

UCIIOJIb30BaTh MPUOOPETEHHBIC KITFOUYEBBIE KOMIETCHIIMH TPU BBITIOJHEHUH TPOEKTOB U
yueOHO-UCCIEeIOBATENIbCKUX 3a/lad MO0 HM3YyYEHHUIO CBOMCTB, CHOCOOOB MOJYYEHHS U
pacro3HaBaHUsI BEILIECTB;

O00OBEKTUBHO OIIEHUBATh MH()OPMALIHIO O BELIECTBAX U XUMUYECKUX MPOIIeccax;
KPUTHYECKH OTHOCHUTHCS K IICEBJOHAYYHON MH(OpMaLMU, HeJOOPOCOBECTHON peKiIaMe B
CpelCTBaX MaccoBOM nHpopmanuy;

OCO3HaBaTh 3HAYCHHE TEOPETHMYECKUX 3HAHUM MO0 XUMHH J[UIS HPaKTHYECKOM
JESITEIbHOCTH YEIOBEKa,

CO3/1aBaTh MOJIENIM U CXEMBbI JJIs PEIIeHUs YUeOHBIX U TO3HABATENbHBIX 33/1a4; IOHUMATh
HEOOXOAMMOCTh COOJIIOICHUSI TPEANHCAHUM, MpeajiaraéMblX B HHCTPYKIHUAX IO
MCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.

Ilpeomemuvimu pezynomamamu u3zydyeHus npeomema «Xumusa»y 6 11 Knacce

A6AI0OmcAa Cﬂedylomue ymenun:

1.

10.

11.

dopMUpOBaHUE 3HAHMH OCHOB XMMMYECKONW HAyKH: BaKHEHIIUX (PAKTOPOB, MOHATHM,
XUMHYECKMX 3aKOHOB U  TEOpUM, s3blKa HAyKH, JOCTYNHBIX 00001eHui
MHUPOBO33PEHYECKOr0 XapaKkTepa.
VYcBoeHMe ydaluMucs BaKHEHIINX 3HaHUN 00 OCHOBHBIX MOHSTHSAX U 3aKOHAX XUMMHHU,
XUMHYECKON CUMBOJIUKE.
Pa3Butne ymeHuil HaOmoAaTh U OOBICHATH XUMHYECKHE SIBJICHHUS, NMPOUCXOJAIINE B
pUpoJie, 1abopaTOPUH, B TOBCEAHEBHOM )KU3HHU.
OBnazneHre ydaluUMHUCS YMEHMSIMM TPOM3BOAMTH pacyeThl Ha OCHOBE XMMHMUYECKHUX
(dbopMyJ1 BELIECTB U YPaBHEHUN XUMUUYECKUX pEaKLUii;
@®opmMupoBaHuE CIEUMATIBHBIX YMEHHUH: O00pamarbcsi € BELIECTBAMH, BBIIOJIHSATH
HECJIOKHBIE HKCIEPUMEHTHI, COOJro/as IMpaBUia TEXHUKH O€30IacHOCTH; TI'PaMOTHO
NPUMEHSTh XUMHUYECKHE 3HAHNS B OOLLEHUH C IPUPOIOH U B TOBCEAHEBHON KU3HU.
PackpelTe TyMaHMCTHYECKOM HAIPAaBIEHHOCTH XHMHH, €€ BO3pacTalolledl poyid B
pelIeHNH TJABHBIX NpPOOJieM, CTOSIIMX IMepes YeOBEYeCTBOM, M BKJIaJa B Hay4HYIO
KapTUHY MHpa.
PazButHe nUYHOCTM OOy4aromMXcsA: WX HUHTEIUIEKTyadbHOE W HPaBCTBEHHOE
COBEpILIEHCTBOBAaHHE, (OPMHPOBAHHWE Yy HUX TYMAHUCTHUUYECKUX OTHOLICHUH M
9KOJIOTHYECKH 1I€JIeCO00pa3HOro TMoBeAeHHS B OBITY W B TIpolecce TPYAOBOU
JESITEIbHOCTH.
pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB U MHTEIIEKTYaIbHBIX CIIOCOOHOCTEHN ydaluxcs B
rporecce MIPOBEACHUS XUMHUYECKOTO JKCIIEPUMEHTA CaMOCTOATEIBHOIO
npuoOpeTeHus 3HaHMH B COOTBETCTBMM C  BO3HUKAIOUIMMHU  JKM3HEHHBIMHU
MOTPEOHOCTSAMU;
Bocnuranue oTHOIIEHMS K XMMHMU Kak K OJHOMY M3 (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIe4YeTIOBEYECKON KYIbTYpPHI;
[lpumeHeHHne ydamMMUCS TOJYYEHHBIX 3HAaHMH W yMEHUH Juig 0e30macHOro
UCMOJIb30BAaHUSI BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SMCTBE U Ha
IPOU3BOJCTBE,  PEIIEHUS  INPAKTUYECKMX  3ah4ady B  IIOBCEJHEBHOM  JKU3HHU,
IIPENYNPEXACHUS ABICHUN, HAHOCALIUX BPeJ 3J0POBbIO YEIIOBEKA U OKPYKAIOILEH cpenie
(pa3BUTHE PKOJIOTMUECKOM KYJIbTYPBI yUaIIUXCs).
Y4yeHUK HAYUHTCH:

1. Ha3bléamp N3y4YCHHBIE BEIIECTBA [0 «TPUBUAIIBHON» WM MEKIYHAPOIHOU

HOMEHKJIATypE;



2. onpedenamp’. BAICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, THUII
XUMUYECKOMN CBSI3U B COCAMHEHUSX, 3apsil MOHA, XapaKTep CPe/Ibl B BOJHBIX
pacTBOpaxX HEOPraHWUYECKUX COCAMHEHUH, OKUCIUTEIb U BOCCTAHOBUTED,
MPUHAJICKHOCTh BEIIECTB K PA3IMYHBIM KJIACCAaM OPTraHUYECKUX COCTMHEHUN;

3. Xxapakmepu3oeams: >IEMEHTHI MAJIBIX TIEPUOJIOB MO UX MOJOKECHUIO B
nepuoanueckoi cucreme JI.1.MenaeneeBa; o0nue XMMUIECKHE CBOHCTBA
METaJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX
COCJIMHEHUI; CTPOCHUE U XUMUYECKHUE CBOMCTBA M3YYEHHBIX OPraHUYECKUX
COCIMHCHU;

4. 00vACHAmMDB: 32aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOECHUS; IPUPOTY
XUMHYECKON CBS3HM (MOHHOM, KOBAJICHTHOM, METAJUIMYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIMHU U MOJ0KEHU XUMHUYECKOTO PaBHOBECHS OT
pa3IUYHBIX (PaKTOPOB;

5. 6bINOJHAMb XUMUYECKUIL IKCREPUMEHN TIO PACTIO3HABAHUIO BAKHENIIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB;

6. npoeoOumMdb CaMOCTOSITEIIBHBINA IMOUCK XUMHUYECKON MH(OpPMAITUH C
WCIIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3AaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCIIOIb30BaTh
KOMITBIOTEPHBIC TEXHOJIOTUH 1T 00pabOTKU U TIepeiadn XUMHUIECKOM
nH(OpMaIUY 1 ee IPEICTABICHUS B Pa3JIMUHbBIX (popMmax;

Y4yenuk MMOJYYIMT BO3SMOKHOCTD HAYYHUTLCH:

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BBIIBUTATh U MPOBEPATh HKCIEPUMEHTAIbHO THIOTE3bl O XHUMHUYECKHUX CBOWCTBAX
BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE
PEeaKIuy, O XapaKTepe U MPOAYKTaX PAIMYHBIX XUMHUYECKUX PEAKIIH;

XapaKTepu30BaTh BELIECTBA IO COCTAaBY, CTPOEHUIO W CBOWCTBaM, YCTaHaBIUBAaTh
MPUIUHHO-CIICACTBCHHBIC CBA3W MCKAY JaHHBIMU XapaKTCPHUCTUKAMHK BCUICCTBA,
COCTaBJIATE MOJICKYJIAPHBIC W IOJHBIC MOHHBIC YPABHCHUA IO COKpPAIICHHBIM HOHHBIM
YpaBHEHUSM;

IMPOTrHO3UPOBATH CIIOCOOHOCTD BEUICCTBA IMPOABJIATH OKUCJIHUTCIIbHBIC 501041
BOCCTAaHOBUTENIBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHMCIEHHS DJIEMEHTOB, BXOASIIUX B
€ro COCTaB;

COCTaBIATh  YPAaBHEHMsSI  DPEAKLUH,  COOTBETCTBYIOIIMX  IOCIEA0BATEIBHOCTH
IIPEBPALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KIJIACCOB;

BBIIBUTaTh W IPOBEPATh SKCIEPUMEHTAIBHO THUIIOTE3bl O pPE3yJbTaTax BO3JAECHCTBUS
pa3InYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peaKInu;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHMUSA JUIS SKOJOTMYECKH TI'PAaMOTHOIO MOBEICHHS B
OKpYXKarollleH cpee;

UCIIOJIb30BaTh MPUOOpETEHHbIE KII0UEBbIEe KOMIETEHIIMU MPU BBIMOJIHEHUH MPOEKTOB U
yueOHO-UCCIEeIOBATENIbCKUX 3a/lad 10 HM3YyYEHHUIO CBOMCTB, CHOCOOOB TMONY4YEHUS] M
pacro3HaBaHMsI BEILIECTB;

00BEKTHBHO OIIEHWBATh HH(OPMAIIHIO O BEIIECTBaX U XMMUYECKHX MPOLIeccax;
KPUTUYECKH OTHOCUTHCS K TICEBIOHAYYHOW MH(OpMAINK, HeA0OPOCOBECTHOM peKaMe B
CpelCTBaX MaccoBOM nHpopManuy;

OCO3HAaBaTb 3HAYCHUC TCOPETHUYCCKUX 3HAHUA 10 XUMHH I npaKanecxoﬁ
JeSITEIbHOCTH YEeJI0BEKa,

CO3/1aBaTh MOJIEJIM U CXEMBbI JJIs PellleHUs yUeOHBIX U I03HABaTeNbHBIX 3a/1a4; IOHUMAaTh
HEOOXOUMOCTh COONIIOJCHHSI TPEANUCAHUN, TpEeAaraeMbplX B HHCTPYKIHSIX IO
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U AP.



TEMATHUYECKOE INTAHMPOBAHUE

10 KJIIACC (34 UACA)

Ha3zeanue Tema ypoka OcHogHble 6U0blL OesasmenbHoCmu Hcnonvzosa
pazoena ooyuarowuxcs Hue
obopyoosan
usa yenmpa
«Touka
Pocmay
Beeoenue 1. Ilpeamer Cnymanue oObsICHEHUH yunuTeNsl.
(2u) OpraHUYeCcKOM CamocrosiTenpHas paboTa ¢ y4eOHHUKOM.
XMMUH.
2. Teopus Pabora ¢ pa3aTouyHbIM MaTepUAIOM.
CTPOCHHA Cnymanue oObsICHEHUH yuuTes..
OpTaHHHCCKIX CamocTosTenpHas paboTa ¢ yueOHHKOM.
COEJIMHEHUII.
Yenesooopoo | 1.1lpuponusiiiras. | CiaymaHnue 0ObICHEHUN yUUTEN.
bl u ux | AJKaHBI. CamocrosiTenpHas paboTa ¢ yueOHUKOM.
npupoouvie Ot6op ¥ cpaBHeHHWE Marepuana 1o
UCMOYHUKU HECKOJIbKUM MCTOYHUKAM.
(11 u)
2. ®uznueckue Cnymianue oObACHEHUN yUUTEs. Jaruuk
cBoiicTBa anikaHoB. | CamocTosTenbHast paboTa ¢ yY4eOHUKOM. | BBICOKOU
ITonyuyenue u Pabota ¢ Tabnuueit Menzaeneesa. TEMIIEPATYP
IIPUMEHEHHE. Pabora ¢ kaproukamu. pl, Jlarumk
TEMIeparyp
BI
TIJIATUHOBBIN
3. AJIKEHBI. Crnymanue oObsICHEHUHN yUUTEs.
OTuiieH. Pab6ota B mapax.
Pabota B rpymnmnax.
4. Quzseckue B Pabota ¢ pa3gaTouHbIM MaTepUaIoM. I[aTqHKV
XAMIHICCKUC Cnymianue oObsCHEHUN yUUTes. BbICOKOH
CBOMCTBA AIKCHOB. | CavocrosTenbHas pabota ¢ yaeOuukom. | Lo MHePaTyp
[Tonyuenne u b, Jlatumk
IIPUMEHEHHE. TEMIIepaTyp
BI
TIJIATUHOBBIN
5. Ankaguensl. | Ciymanue oObsICHEHUH YUUTeIs.
Kayuayxu. CamocTosTenbHast paboTa ¢ y4eOHUKOM.
Pabota ¢ kapToukamu.
Pa6ota B mapax.
Pabota B rpynmnax.
6. AJKUHBI. Cnymianue oObsICHEHUH yIUTEIs.
AneruneH. Pemenuie nmoctaBieHHBIX 3a/a4.

Pabota ¢ yueOHUKOM.
Pab6ota B mapax.
Pabota B rpynmnax.

7. CBoiicTBa
QJIKUHOB.
[TonuBrHUIXIIOPU

Crnymanue o0bsCHEHUHN YIUTEIIS.
Pemenue 3amau.
Pab6ota B mapax.
Pa6oTa y nockwu.




8. Benzon -

Pabota ¢ pa3gaTo4HBIM MaTE€pPUAIOM.

TIpCACTaBUTCIb Cnymanue o0bsICHEHUN YUUTETIS.
apOMATHHICCKHX CamocTtosTenpHas paboTa ¢ yueOHHKOM.
YTJIEBOAOPO/IOB.
9. Hedrs ¥ | PaGora ¢ pas3aTouHBIM MaTEPHATIOM.
cnocodk! ce Cnymanue OObsICHEHUH yunuTeNsl.
mepepaboTKy. CamocrosiTensHas padoTa ¢ y4COHHKOM.
10. Pa6oTa B mapax.
Cucremaruzanus u | Pabota B rpymmax.
o0o0rieHne Pemenue 3anau.
3HAHUU 1o | [IpoBepka noay4eHHbIX 3HAHUI.
YTJIEBOAOPOAAM. [TonroroBka K KOHTPOJIbHOI paboTe.
11. KourponbHas | Pemenwue 3a1anuii KOHTPOJIBHOU PabOTEHI.
pabora  Nel
«YTeBogopoabh».
Kucnopoo- u | 1. EELHHCTB © | PaGoTa ¢ pa3IaTOYHBIM MATEPUATIOM. 'HaTqHKU
azomcooepica | XUMAICCKOU O —— BBICOKOM
ue OpraHH3atii CamocTosiTenbHas paoTa ¢ yaeOHnkom. | o ePatyp
opzanuuecKkue | KUBBIX AHAIL3 OLIGOK. b, Jlarumk
coeOuHeHusn u | OPraHu3MoB HA | A o KOHT i a6 TEMITEpaTyp
POIBHOM pabOTHI.
wx 3eme. CrmpTer Pabora Hax ommbkaMu. b .
npupoouvle TUTaTUHOBBIH
UCMOYHUKU — W3MepeHue
(17 u) TEMIIEPATYP
BI TIEPEXO0/I0B
AIJIOTPOTTHBI
X
Mo TUDUKAIH
171 Cepsl;
U3MepeHne
TeMITEpaTyp
BI TUTABJICHUS
BEIIECTB.

2. XAMHUYECKHUE U

Amnanusz ¢popmyi.

busnueckue
CBOICTBA PerieHre TEKCTOBBIX KOJTMYECTBEHHBIX U
OJTHOATOMHBIX Ka4eCTBEHHBIX 33J1a4.
CIIUPTOB. Crnymanue 0ObsICHEHUH yunuTeIs.
3. Tmauepnn - Ananu3s dpopmyi.
MPENICTaBUTEITh
MHOTOATOMHBIX PerieHne TEKCTOBBIX KOJTMYECTBEHHBIX U
CIIUPTOB. Ka4eCTBEHHBIX 3a/1aY.
Crnymanue oObSICHEHUN YUUTENSL.
4. ®eHom.

Amnanusz dpopmyi.

PelieHre TEKCTOBBIX KOJIMUYECTBEHHBIX U
KaueCTBEHHBIX 3aj1ay.
Crnymraaue oObsICHEHUN YUUTEIIs.

5. Ampnerunmel u
KETOHBL.

Amnanusz dpopmyi.

Pemenne TEKCTOBBIX KOJMWUYECTBEHHBIX U




KaueCTBEHHBIX 3a/1a4.
Cnymranue oObsICHEHUN YUUTEIIS.

6. Kap6oHoBsie
KHCJIOTBHI.

Pa6oTa B mapax.

Pabota B rpymnmax.

Penrenue 3agau.

[IpoBepka mosy4eHHbBIX 3HAHUH.

7. duzuueckue " AHATH3 GOPMYIL. Hatuuk pH
XUMHYECKHE
CBOICTBA Pemenrie TEKCTOBBIX KOJIMYECTBEHHBIX U
KapOOHOBBIX KaueCTBEHHBIX 3a/1a4.
kucior. Bsicmme | Caymanue oObICHEHHHN yauTeIIs.
KapOOHOBBIE
KUCIOThL. MbL1a.
8. Cnoxusble | Ciymanue oObsICHEHUH YUUTEIS.
a¢upsl. Kupsl. CamocTosTenpHas padoTa ¢ y4eOHUKOM.
Pabora c Tabauueit Mennueneesa.
Pabora ¢ kapToukamu.
9. YIIeBOTEL PaGoTa ¢ paznaTouHbIM MaTepuaIoMm.
Monocaxapus. Crnymanue oObsICHEHUH yunuTes..
CamocrosiTenpHas padoTa ¢ y4eOHHKOM.
10. Tucaxapunes u Pabora ¢ pa3naTouyHbIM MaTEpUAIIOM. Haraux pH
TOCAXAPHDL. Cnymianue oObACHEHUN yUUTEs.
CamocTrosaTrenbHas paboTa ¢ yueOHUKOM.
11. O606menue u | Pabota ¢ pa3maToyHBIM MaTEpPUAIIOM.
CHCTeMaTH3aIus Pemenue 3anau.
3HaHUN 1o | 3akperuieHue 3HaHUH| 1o TeMe.
kuciopoaconepxka | IloaroroBka k KOHTPONIBHOI paboTe.
UM
OpraHUYeCcKUM
BEIIIECTBAM.
12.  KonrponbHas | Pemenwue 3a1anuii KOHTPOIBHOU PAOOTHI.
pabota Ne2:
«Kucnopoaconepx
arue
OpraHnYecKue
BEIIIECTBA.
13. IlpaxTirdeckas HaGmonenne  3a  JI@MOHCTpalUsIMU
pabota Nel —
«Mnentnduxarus O0BgacHeEHNE HAOITIONAEMBIX SIBJICHUIA.
OPTaHMHCCUX [TocTaHOBKA OTBITOB UIsI AEMOHCTPAIINN
COEMHEHUI. KTacey.
BrimonHeHne npakTH4ecKoi padoThI.
14. Amunsl. | Cnymanue oObsICHEHUH yuuTens. Hatuauk pH
AHUIUH. CamocrosiTenpHas padoTa ¢ yueOHUKOM.
Otbop ® cpaBHEHHE MaTepuaia IIo
HECKOJIbKUM HCTOYHHKAM.
15. PaboTa ¢ pa3naTo4HbpIM MaTepUaIoM.
AMUHOKHCIIOTBI. Pemenne 3anau.
3akperneHue 3HaHU| 110 TEME.
16. benku. | PaGoTta ¢ pa3gaTouHbIM MaTepraIoM.




Hyxnennossie Pemenue 3anay.
KHCJIOTBIL. 3akperieHre 3HaHU 10 TeMe.
17. Tlpaxtiieckas HabGmogenne  3a  JeMOHCTpauUsMU
pabora No2
«Pemenne A o
OO0bsicHeHNE HAOIIOJaeEMBIX SIBJICHUN.
IKCHICPUMCHTAILE | 110 cranoBKa OMBITOB IS AEMOHCTPALINH
BIX 33124 IO KYPCY | o0y
OPTaHIHCCKOH Beinonnenue npakTudeckoi paboThl.
XUMHM.
Hckycemeenn | 1. VckyccrBennble | Ciymianue oObsSICHEHUHN yUUTEIs.
ble u | TIOJIUMEPBI. CamocrosTenpHas paboTa ¢ yueOHUKOM.
CuHmemuuecK Otbop u cpaBHeHHE MaTepuaia IO

ue nojiumepsbl

2w

HECKOJIBKMM HUCTOYHHKaM.

2. CuHreTHueckKue
OpPraHUYeCKHe
COEIMHEHUS.

Cnymianue oObACHEHUN yUUTEs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Ot0op ¥ cpaBHeHHWE Marepuaia 1o
HECKOJIbBKUM HNCTOYHHUKaM.

3akniouenue 1. 3akpemnenue u | PabGota ¢ pazmaTouHbIM MaTepuagIoMm.
2u cucTeMaTHu3alus Permrenue 3amau.
3HaHUM O Kypcy | 3akperuieHue 3HaHUH 10 TeMeE.
xumuu 10 kinacca. | [loaroroBka Kk KOHTPOJILHOM padoTe.
2. Wrorosas | Pemenne 3ananuii KOHTPOJIBHON PaOOTHI.
KOHTPOJIbHAS
pabora.
11 KJIACC (34 YACA)
Haszeanue Tema ypoka Ocnoenvie 6uowt oeamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcs anue
0bopyoosa
Hus
uenmpa
«Touka
Pocmay
Cmpoenue 1. OcHoBHBIE Crnymanue oObsICHEHUH yuuTesl.
eeujecmea CBEJICHUS O CamocTosiTenbHas paboTa ¢ yueOHUKOM.
(12 u). CTPOEHUHU aTOMa

2. llepuonnueckuii
3aKOH U CTPOCHHE
aToma.

Pabora ¢ pa3naTouyHbIM MaTepUAIOM.
Crnymianue oObSCHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

3. Honnas
XAMUYECKas CBS3b.
KoBanenrtHas
XHMUYECKas CBI3b.

Crnymanue oObsICHEHUH yuuTesl.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Otbop ¥ cpaBHEHHE MarepHana IO
HECKOJIbKUM MCTOYHHUKAM.

4, Meraminueckas
XUMHYECKAS CBS3b.
Bonopoanas

Crnymraaue oObsICHEHUN YUUTEIIS.
CamocrosiTensHas paboTa ¢ y4eOHHKOM.
Pabora ¢ Tabauieit Menneneesa.




XHUMHUYECKasA CBA3b.

PaboTa ¢ kaproukammu.

5. [lonmumepsl.

Cnymianue oObsICHEHUH YIUTEIIS.
PaboTa B mapax.

PaboTa B rpymnmax.
6. Tasoobpasmnie Pabora ¢ pa3aTouyHbIM MaTepUaIOM. HaTqHKU
BemecTsa. JKune Crnymanue oObsICHEHUH yunuTeNsl. BbICOKOH
BeINecTRa. CamocTosiTenbHas paboTa ¢ yueOHHKOM. | | o HePaTyP
pl, JlaTuuk
TeMIIeparyp
BI
TJIATUHOBBIN
7. Ilpaxrreckad Habmrogenne 32 JI€eMOHCTpaLUsSMU HaTqHKv
pabora Nel —— BBICOKOU
«lomy4enne, OO0bsicHeHne HAOIIOJaEMBIX IBJIEHUH. Temrepatyp
cobupanye " | ITocTaHOBKa OIBITOB IS IEMOHCTPAIAK | Aarank
pacro3HaBaHHe Kacey. TeMIeparyp
TasoB». BrimonHeHne npakTu4eckon padoThL. bl .
TUIATHHOBBIH
8. Teepaple | Ciymanue 0ObICHEHUN yuuTeNs. Jatuuk
BEILECTBA n | Pemenne nocraBieHHbIX 3a4a4. BBICOKOM
JMCIIEPCHbIE Pabora ¢ yaeOHUKOM. TeMIiepaTyp
CHCTEMBI. Pabora B napax. b, JlaTumk
Pabora B rpynnax. TeMIeparyp
BI
TJIATUHOBBIN
0. Cocras | Caymanue oObsICHEHUH yuuTens.
BemiecTBa. Cmecu. | Pemrenue 3amau.
Pa6ota B mapax.
Pabora y nocku.
10. Pemenne | PaGota ¢ pa3gaTouHbIM MaTepuaioM.
JKCIepUMEHTalbH | Pemienue 3amau.
BIX 3aJlad IO I7aBe | 3aKperuieHue 3HaHUH 10 TeMe.
1 «Crpoenue | [ToaroroBka Kk KOHTPOJIbHOM padoTe.
BEIIECTBA.
11. Pemenue | PabGoTa ¢ pa3gaTouyHbIM MaTepUaIOM.
JKCIIEpUMEHTaIbH | PemieHue 3anau.
BIX 3aJa4 I10 IJaBe | 3aKperuieHue 3HaHUH 10 TeMe.
1 «Ctpoenue | IloaroroBka Kk KOHTPOJIBHOM padoTe.
BEIIECTBA.
12.  KonurponbHas | Pemenue 3ajanuii KOHTPOJIbHONW PabOTHI
pabora mo rnase 1
«CtpoeHue
BEIIECTBA.
Xumuuecxkue 1. Tlonstue o Jlatunk
peakyuu(8u) XAMUYECKOU BBICOKOM
peakuuu. Peaknuw, TEMIIEPATyp
17914110405 oe3 bl, JlaTumk
HU3MEHEHHUS COCTaBa TeMIIepaTyp
BEIIECTB. Bl
ITATUHOBBIN

— H3MepeHHe




TEMIEPATYP
BI [IEPEXO0/I0B
AJUTOTPOITHBI
X
MoauduKaIu
71 Cepal;
HU3MepeHHue
TEMIIEPATYP
bl IIJIaBJIEHUS
BEILIECTB.

2. Knaccudukanus
XUMHUYECKHX
peakiui,
MPOTEKAIINX €
M3MEHEHUEM
COCTaBa BEIIECTB.

Pabora ¢ pa3gaToyHbIM MaTepHaIOM.
Cnymanue OObsICHEHUH yunuTesl.
CamocTosrenbHas paboTa ¢ yUeOHUKOM.
AHanu3 omuooK.

AHanu3 KOHTPOJIbHON pabOTHI.

Pabora Hax ommbOKkamy.

JaTunk
BBICOKOM
TEMIIEPATyp
b, JlaTuuk
TEMIIEpATyp
Bl
TUIQTHHOBBIHN
— U3MEpEHHE
TEMIEPATYP
bl IIEPEXOJIOB
AJIOTPOITHBI
X
MoaupHKaIu
171 Cepsl;
U3MEPEHUE
TEMIEPATYP
Bl TJIABJICHUS
BEIICCTB.

3. CKkopocTh
XUMHYECKOMN
pEaKIHH.
ObpatumMocTh
XUMHYECKOMN
peaKIuu.
XUMHYECKOe
paBHOBECHE u
CITOCOOBI ero
CMEIIEHUS.

Ananuz Gopmy.

Penrenne TeKCTOBBIX KOIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Crnymanue oObsICHEHUN YUUTENSL.

Jatunk
BBICOKOM
TEMIIEpaTyp
b, JlaTuuk
TEMIIEpaTyp
bl
TJTATUHOBBIN
— U3MEpPEHHE
TEMIIepaTyp
bl IIEPEXOJIOB
AJUIOTPOITHBI
X

Mo upuKau
71 CepBhl;
U3MEPEHUE
TEMIIEPATyp
bl [IJIABJICHUS
BEIIECTB.

4, Pome BOmel B
XUMHYECKHUX
peaKIusX.
IMuaponms.

Ananuz Gopmy.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymianue oObsCHEHUN YUUTES.




5. OKucnuTenLHO-
BOCCTaHOBUTECIIHHBI

e peaKIuu.
DIEKTPOIH3.

AHanu3 Gpopmy.

Pemienne TeKCTOBBIX KOINYECTBEHHBIX U
Ka4eCTBEHHBIX 3aJ1a4.
Cnymianue oObsCHEHUN YUUTES.

6. 3akperuieHue u

PaGota B nmapax.

cucTeMaTH3aLus Pa6ota B rpynnax.
3HaHMK 10 Teme | Pemenue 3amad.
«XUMHYECKHEe ITpoBepka Moxy4eHHBIX 3HAHUH.
peaKIm»
7. 3akperuienne u | PaGoTa ¢ pa3garodyHbIM MaTeEpUaIoM.
cucTeMaTH3aLus Pemenue 3anau.
3HAHUHA 10 TeMe | 3aKpervieHHue 3HaHUM Mo TeMeE.
«XUMHYECKHE [ToaroroBka K KOHTPOJIBHOM paboTe.
peaxmm»
8.  KontponbHas | Pemenue 3aganuii KoHTposibHOU pabothl. | JaTuuk pH
pabora No2
«XHUMHUYECKHE
peaKIm.
Bewecmea u | 1. Metannsl. Cnymanue oObsICHEHUH yuuTensl.
ux ceoiicmea CamocrosTenbHas paboTa ¢ y4eOHUKOM.
(9u) Pabora ¢ Tabauneit Menaeneena.
PaGota c kapToukamu.
2. Merasisl.
Pabora ¢ pa3naTouyHbIM MaTepUaIOM.
Cnymianue oObsCHEHUN yUUTes.
CamocTtosaTenbHas paboTa ¢ yueOHUKOM.
3. Hemerasiebr.
Pabora ¢ paznaTouyHbIM MaTEpUAIIOM.
Crnymanue oObsICHEHUH yuuTesl.
CamocTosTenbHast paboTa ¢ yueOHUKOM.
4. Kucnortsl. Cnymanue oObACHEHUN yUUTEs. Hatunx pH
CamocTrosTenbHas padoTa ¢ y4eOHUKOM.
Ot6op ¥ cpaBHeHHWE Marepuana Io
HECKOJIbKUM HCTOYHHUKAM.
5. OcHOBaHusl. Crnymianue oObSCHEHUN yUUTEs. Hatuauk pH
CamocTrosTenbHas paboTa ¢ y4eOHUKOM.
Ot0op ¥ cpaBHeHHWE Marepuana [0
HECKOJIbKUM HCTOYHHKAM.
6. Comm. Crnymianue oObSCHEHUH yIUTEs. Hatuuk pH

CamocTrosaTenbHas paboTa ¢ y4eOHUKOM.
Ot0op ¥ cpaBHEHHWE Marepuana Io
HECKOJIBKMM UCTOYHHKAM.

7. T'emermuyeckas
CBSI3b MEXTY
KJaccamMu
HEOPTraHUYECKUX W
OpPraHMYECKUX
BEIIICCTB.

PeleHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymianue oObsCHEHUN YUUTES.




8.  Ilpaxmireckas Habmonenne  3a  €MOHCTpauUsMU
pabora No2 VaHTES.
«Pemerme OO0bsicHeHHE HAOII0TaEMBIX SBJICHHIA.
IKCHCPUMCHTAILH | 110 crapoBKa OMBITOB VIS IEMOHCTpPALIMHI
BX  sadad  HA | oaeo
HIEHTHUEAIO BrimonHeHune npakTu4eckon padoThl.
OpraHU4ecKux U
HEOPraHMYEeCcKuX
COCIMHEHUIN.
9.  Kowutponsnas | Pemenune 3a1anuii KOHTPOIHHON pabOTHI.
pabora Ne3
«BemectBa U uX
CBOMCTBAY.
3aknwuenue | 1. 3akperienne u | PaGoTta ¢ pa3narouyHbIM MaTepUaioM.
(5u) CHUCTEMAaTU3aIus Pemenue 3amau.
3HaHUN MO0 Kypcy | 3aKkperuieHue 3HaHUil [0 TeMe.
xumuu 11 kmacca.
2. 3aKperieHHE H Hab6monenue 32 JIEMOHCTpaIUsIMHU
cHCTeMaTH3aLA e
SHAHHI 10 KYPCY | OGpscHemne HAGTIOMACMBIX SIBICHHIA.
xuman 11 knacea. | yp,0rap0pka ompiron JUISL IEMOHCTpAIUU
KJiaccy.
BrinonHeHne npakTu4eckoi padoThl.
3. 3akperuienne u | PaboTa ¢ pa3maTodHBIM MaTepUAIOM.
cHCTeMaTH3aLus Pemrenue 3amau.
3HaHUM MO KypCy | 3akperuieHue 3HaHUH 1Mo TEME.
xumun 11 xmacca. ITonroroBka K KOHTPOJIbHOM paborTe.
4. 3akperienue u | Pabota ¢ pa3gaTouyHbIM MaTepUaIOM.
cHCTeMaTH3aLus Pemenue 3amau.
3HaHUM MO KypCy | 3akperuieHue 3HaHUH 10 TEME.
xumun 11 kiacca. | IloaroroBka Kk KOHTPOJIbHON paboTe.
o. UroroBas | Pemenue 3a1anuii KOHTPOIBHOM pabOTHI.
KOHTPOJIbHAS
pabora.
Cnmcok ureparypsl
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