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IHosicuuTenLHAA 3aNIUCKA

Pabouas nporpamma o xumuu s 10-11 kmaccoB pazpaboTaHa Ha OCHOBE (peepaibHOTO
rocymapcTBeHHOro oopaszoBarensHoro cranmapra OO0, obpa3oBarenbHOl mporpaMMmbel MBOY
«OxTs0pbCcKast cpeaHei mKkoabsl No2» 1 MpUMEpHOM MporpaMMbl 110 XMMHH, a TaK K€ Ha OCHOBE
aBTOpCcKOi yuebHoi nporpammsl O.C. 'abpuensHa.

Ha 06a3e mnentrpa «Touka pocta» obecrneunBaeTcss peanuzalus 00pa30BaTENIbHbBIX
OpOTpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMUYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMU 3aKOHOAATENILCTBA B cdepe oOpa3oBaHUs U C Y4ETOM
pexomernnanuii denepanbHOTO oreparopa ydeOHoro mnpeamera «Xumus». OOpa3zoBaTelbHAs
nporpaMma IO3BOJISIET HHTETPUPOBATh pealu3yeMble MOAXO0AbI, CTPYKTYPY U COAEpKaHUe MPU
opranuzanun oOyuenust xumuu B 10-11 knaccax, BEICTpOeHHOM Ha 0ase JIto00ro U3 JOCTYITHBIX
yaeOHo-MeToanuecknx komruiekcoB (YMK). Mcnionp3oBanue obopynoBanus «Touka poctay npu
peanu3zauuu ganHoi Ol mo3BossieT co3aTh yCIOBHS:

. JUISL paCIIMPEHUS COIEPIKAHUS IIKOJIBHOTO XMMHUUECKOTO 00pa30BaHMs;

. JUIS TIOBBIIICHUS! TIO3HABATENFHOW AaKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
HAy4YHOU 0071aCTH;

. JUTSL pa3BUTHSI JIMYHOCTH peOEHKA B IpoLiecce 00YIEeHUsI XUMHH, €T0 CIIOCOOHOCTEHH,
(dopMUpOBaHUS U yIOBIETBOPECHUS COLMAIBHO 3HAYMMBIX HHTEPECOB M IOTPEOHOCTEIH;

. Uit paboThl ¢ ONAapEHHBIMU MIKOJBHUKAMH, OPTaHWU3AalUU WX pa3BUTHI B

Ppa3INIHbIX obnacTIx O6pa3OBaTeJ'IBHOI7I, TBOp‘lCCKOfI JACATCIIBHOCTH .

OO01mast XxXapakTepuCcTHKA y4e0HOIro npeamMera « XuMus»

XUMHS KaK 3JI€MEHT CHCTEMBI €CTECTBEHHBIX HAYK paclpoCTpaHmiIa CBOE BIMSIHUE Ha BCE
00J1acTH YEeJOBEYECKOro CYIIECTBOBAHMS, 3ajaja HOBOE BHJCHHE MHpA, CTajla HEOThEMJIEMbIM
KOMITOHEHTOM MHPOBOH KyJIbTYphI, HEOOXOIUMBIM YCIOBHEM JKU3HU OOIIECTBA: 3HAHUE XHMHUH
CIlyXMT OCHOBOH Ui (OpPMHUPOBAHUS MHPOBO33PEHHSI YEIOBEKA, €ro IPEICTaBICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POpPMUPYEMBbIE XUMHUEH Mpe/ICTaBIECHHS O
B3aUMOIIPCBpAICHUAX SHEPIruu U 00 OBOJJIIOOMH BCUICCTB B IPHUPOAC, COBPEMCHHAA XUMUA
HalpaB/ieHa Ha pelleHHe TII00aJbHbIX MpOoOJeM YCTOHYMBOTO Ppa3BUTUS 4YeJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYEeCKOM, TMHINEBOM M  3KoJormyeckoil  Oe3omacHOCTH, MpobdiieM
3paBOOXpAaHEHMs. B yCIOBHSAX BO3PacTAIOLIErO 3HAUEHMs XUMHM B JKU3HU OOLIecTBa
CYIIECTBEHHO IIOBBICHJIACh POJIb XMMUYECKOro 00pa3oBaHMs. B IutaHe conupanu3anuy OHO
SBISIETCA OJHUM M3 YCJIOBUM (OPMHPOBAHUS HWHTEIUIEKTA JIMYHOCTHM W TapMOHUYHOIO €€
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHUUYCCKHUC 3HAHUA HCO6XOI[I/IMBI JJIsL HpI/IO6p€TCHI/I$I
OOILEKYIbTYPHOTO YPOBHS, MO3BOJSIOILIETO YBEPEHHO TPYAUTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpa3HOM >KM3HM OOIIecTBAa, A OCO3HAHUS BAXKHOCTU Pa3yMHOTO
OTHOUIEHUS] K CBOEMY 3/I0POBBIO U 3[OPOBBIO JAPYTUX, K OKpYXarollel MpUpOAHON cpene, s
TpaMOTHOI'O MOBCACHHUA IPHU HUCIIOJIB30BAHHUU PA3JIMYHBIX MAaTCPHATIOB U XUMHUYCCKUX BCIICCTB B
MOBCEIHEBHOM JKM3HM XUMHUYECKOE 00pa3oBaHHE B OCHOBHOM ILKOJIE SIBJIsETCA Oa30BBIM IO
OTHOUIEHHIO K CHCTEME O0IIEro XUMHUIEcKoro o0pazoBanus. [103ToMy Ha COOTBETCTBYIOLIEM MY
YPOBHE OHO peajlu3yeT MpHCYIIHe 00IIeMy XUMHUUECKOMY 00pa30BaHUIO KIIIOYEBBIE LIEHHOCTH,
KOTOpBIE OTPAKAIOT TOCYAAPCTBEHHBIE, OOIIECTBEHHBIC U HHIUBHUIYaTbHbIC TOTPEOHOCTH. DTUM
OIIpEJIEIISIETCsl CYIHOCTh OOIIel cTpaTerud oOyueHHs, BOCIMTAHUS U Pa3BUTHUS 00yJarOLMIUXCS
cpeacTBaMu  yuyeOHOro mpeamera «Xumus». H3ydenue mnpenmera: 1) cmocoGcTByeT
(OpMUPOBAHUIO ECTECTBEHHOHAYYHON KapTHHBI MUPA, JOCTHKEHUIO OOLIEH U (QYHKIIMOHATIBHON
TpaMOTHOCTH, HAa€T BO3MOXHOCTH IJI1 CaMOPAa3BUTHA JIMYHOCTH. 2) BHOCHUT BKJIaa B
(GopMupOBaHHE MBIIUIEHUS] M TBOPYECKUX CHOCOOHOCTEHl IOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON y4eOHOH AeSITeTbHOCTH, SIKCIIEPUMEHTAIIBbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B IOBCEIHEBHOH KM3HHU, TaKk U B NPO(ecCHOHATBHOM AesTenbHOCTHU; 3)
3HAaKOMUT CO CHGHI/I(l)I/IKOf/i HAaYYHOI'O MBIIJICHHS, 3aKJIaAbIBACT OCHOBBI LICJIOCTHOT'O B3IJIAAa HA
€IMHCTBO TPHUPOABI U YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM JTalloM B (HOpMUPOBAHUH
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€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH TOJAPOCTKOB; 4) CcHocoOCTByeT  (HOpMUPOBAHHUIO
LIEHHOCTHOTO OTHOILEHMS K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B SKOJIOTHMUECKOe 00pa30BaHMUE MOIPOCTKOB

Ha3zBannble HanpaBieHus: B 00y4eHHH XUMHUH 00ECTIEYMBAIOTCS CTICHU(BUKON COAePIKaHUS
peaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeckd aaanTUPOBaHHBIM OTpakeHHeM 0a30BOH HayKu
XUMUHU Ha ONpenenéHHoM dtane e€ pasBuThs. Kypc XMMUU OCHOBHOM LIKOJIBI OPUEHTUPOBAH HA
OCBOCHME 00YYarOIMMUCS OCHOB HEOPIraHUYECKON XUMUM U HEKOTOPBIX NOHATUH U CBeleHHUH 00
OTIENBHBIX 00BEKTaX OpraHnndeckoil xumuu. CTpyKTypa coJepKaHus rnpeaMeTa chopMUpoBaHa
Ha OCHOBE CHCTEMHOIO INOAXOAa K ero mizydeHuro. CozpepikaHHe CKIaIbIBACTCS U3 CHUCTEMBI
HOHATHI 0 XMMUYECKOM SJIEMEHTE U BEIIECTBE M CHCTEMBI IIOHATHI 0 XUMHUYECKOM peakuuu. O6e
9TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl 110 IPUHLIUITY IIOCIEA0BATEIbHOTO PA3BUTHUS 3HAHUH Ha
OCHOBE TE€OPETHYECKHUX IIPEACTABICHUIM PAa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOIO YYEHMs Kak
OCHOBBI BCETr0 €CTECTBO3HAHMs, YpOBHA Iepuoanyeckoro 3akoHa JI. M. MenpgeneeBa kak
OCHOBHOT'O 3aKOHA XMMHH, YUYEHHsI O CTPOCHUH aTOMa U XMMHYECKON CBS3H, MPEICTaBICHUH 00
JNEKTPOJIMTUYECKOM  ITUCCOLMALMM  BEUIECTB B pacTBOpax. TeopeTmyeckue  3HaHUSA
paccMaTpuBarOTCS Ha OCHOBE 3MITMPUYECKH MTOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS
[IOCJE0BATEIBHO OT OJHOTO YpPOBHS K JpYyromy, BBINOJHAS (QYHKUUM OOBACHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS M BO3MOXHOCTEM IIPAaKTUYECKOrO0 INPUMEHEHUS U
NOJY4YEeHUs M3y4aeMbIX BEIECTB Takas oOpraHu3alus CcoJepXaHHUs Kypca CHOCOOCTBYeET
IIPEACTABICHUI0 XUMUYECKON COCTABJIIIOLIEH HAyYHOM KAPTUHBI MUPA B JIOTMKE €€ CHUCTEMHOMU
npuposl. TeM cambiM oOecredrBaeTcsi BO3MOXKHOCTb JJIsi (JOPMHUPOBAHUS Y OOydaroluXcs
LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHHUIO M METOJaM IIO3HAaHMs B HayKe. BaxkHO Taxxke
3aMETUTh, YTO OCBOEHHME COACPXkKaHMUS Kypca IPOUCXOAMUT C IPHUBJICUECHUEM 3HAHUM M3 paHee
U3YYEHHBIX KypcoB: «Okpyxaromuiit Mup», «buonorus. 5—7 knacces» u «®dusmka. 7 kaacey.

JlanHas oOpa3oBaresbHas IporpaMMa 00ecleurnBaeT YCBOGHUE YYalllMMUCS BaKHEUIINX
XUMHYECKMX 3aKOHOB, TEOPHUM M MOHATUH; (OPMUPYET MpEICTaBICHHE O POJIM XHUMUHU B
OKpPY’KaloIlleM MUDPE U KHU3HU 4YeoBeka . [Ipy 3TOM OCHOBHOE BHMMAaHME YIENSETCS CYIIHOCTH
XUMHYECKHX peakUuid M MeTojaM HUX ocyuiecTBieHus . OJZHMM U3 OCHOBHBIX IPHHIIMIIOB
IIOCTPOEHHS NPOrpPaMMBbl SIBISETCS NPUHLUI JOCTYHMHOCTH . OKCIIEpUMEHTAIBHBIE JIaHHBIE,
MOJIyYEHHBIE YYAIIMMMCS MPHU BBITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJIIOT YYalllUMCS
CaMOCTOATENIBHO [I€]1aTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH . Iloaxonsl, 3alloKEHHBIE B
coJiep’KaHuEe MPOrpaMMbl Kypca, CO3/1al0T HEOOXOJIMMBIE YCIIOBUS JUIsl CHCTEMHOTO YCBOCHHS
y4allMMHUCS OCHOB HayKH, [l oOecreueHus] pa3BUBAIOLIETO0 U BOCIUTHIBAIOLIETO BO3JIEHCTBUSA
0o0ydeHHUsl Ha JUYHOCTH ydauierocss . @opmMupyemble 3HaHUS TOJKHBI CTaTh OCHOBOM CHCTEMBbI
yOexXIeHUH HIKOJIbHHUKA, IEHTPAIBHBIM SIPOM €r0 HayYHOT'O MHUPOBO33PEHUS .

e 1 0CO0EHHOCTH U3YyUYEHHS] Y4e€OHOI 0 IIpeaMeTa

K HampaBieHuto NepBOCTENEHHONW 3HAUYMMOCTH MpPHU pean3alud 00pa30BaTENbHBIX
¢byHKMi npenMera « XUMUS» TPAAUIIMOHHO OTHOCST ()OPMHUPOBAHNE 3HAHUI OCHOB XHUMUYECKOM
HAaYKHU KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOM AEeATEIbHOCTH YeIOBeKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3ajaya MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HayKu, 3HAaHUH O
HAYYHBIX METO/aX M3Y4YEeHHUs BEIIEeCTB U XMMHUYECKHX peakIuil, a Takke B (JOPMUPOBAHUM U
pPa3BUTHUH YMEHHH U CIOCOOOB NIEATENbHOCTH, CBA3AHHBIX C IUIAHUPOBAHHUEM, HAOJIOJIEHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEPUMEHTa, COOI0ACHNEM IpaBmil 0€30MacHOro OOpalleHus ¢
BElIECTBAMH B TOBCEIHEBHOH kM3HU. Hapsny ¢ aTuM nenu usydeHus mpeaMmeTa B Iporpamme
YTOYHEHBl U CKOPPEKTHUPOBAHBI C YUETOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOT'O OOIIEro
oOpa3zoBanus. Cerognsi B 00pa3oBaHUU 0000 3HAYMMON MPU3HAETCS HATIPABIEHHOCTh O0yUEHUS
Ha pa3BUTHE U CaMOpa3BUTHE JMYHOCTH, (GOPMHpPOBAHUE €€ MHTEIEKTa U OOIIEel KyIbTYpHI.
OOydeHne yMEHHWIO yYUTHCS W MPOAOIKATh CBOE O0Opa30BaHHME CAMOCTOSITEIIBHO CTaHOBHUTCS
OJTHOW M3 BaKHEHIINX (PyHKIMHA y4yeOHBIX MPEIMETOB.
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B cBs13u ¢ 3TUM npH M3y4YEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE 3HAUCHUE
nproOpenu Takue e, Kak:

* opMHUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, TOTOBOM K caMO00pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

* HaIlpaBJICHHOCTb OOY4YEHMsI Ha CHUCTEMaTHYeCKO€ NPUOOILIEHUE YydYallluxcs K
CaMOCTOSITEJIbHOM  ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OPMUPYIOITUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

» o0ecrieueHUE YCIOBUH, CHOCOOCTBYIOHIMX NPUOOPETEHUIO OOYYAIOLIUMUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

* bopmupoBaHNE YMEHHI OOBSCHSATH M OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa Ha
OCHOBAHUU 3HAHWUM U ONBITA, TOJYYEHHBIX [TPU U3YYEHUH XUMHUH;

* popmMupoBaHUE y 00yUYAIONINXCS TYMaHUCTUICCKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYECKHX 3HAaHWM Ui BBIPAOOTKU SKOJOTHYECKH Ie1ecOo00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHOMN
cpenbl;

* pa3BUTUE MOTUBALMHU K 00YUEHHUI0, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HANIPaBIEHHOCTH JlalbHENIIEro o0yyeHusl.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE
B cucreme o6mero oOpa3oBaHusi «XWMHsS» TpU3HAHA OO0S3aTEIBHBIM YYEOHBIM
IpeJMETOM, KOTOPBI BXOAMUT B COCTaB IHpenMeTHOW obnactH «EcTrecTBeHHO-HaydHBIE
peaMeThl». YUeOHBIM IJIAHOM Ha e€ u3ydeHre oTBeeHO 69 yueOHbIX yacoB — 10 1 9 B Henelnto
B 10 1 11 xnaccax cCOOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus M0 rogaM 00y4eHUs
(mpakTuyeckas 4acTh y4eOHOro coJiepKaHus npeamera yCHIJIEHA
MaTepualbHOTEXHUUYECKO 6a30ii ienTpa «Touka poctay / geTckoro TexHonapka «KBantopuym»,
HCTIONIB3yEMOT0 JUTS PeaIn3aliii 00pa30BaTeIbHBIX IPOTPaMM B paMKax MPEroIaBaHus XUMHH).

10 KJIACC
Beeoenue (2 u)

Oprannyeckas XMUMHsI — XMMHsI COEAMHEHNHN yriepoaa. OpraHndeckue BEIIECTBa, UX CBOWCTBA U
OTJINYUSA OT BELIECTB HEOPTaHWYECKUX. [ pymmbl IPUPOAHBIX U CUHTETUYECKUX COEAUHEHUM.
OcHoBuble nonoxenus teopun A. M. byrneposa. ['omonoru. I'omonorndeckuit psag. ['pymnmsl
IIPUPOJHBIX, UCKYCCTBEHHBIX M CHHTETUYECKUX COCIUHEHUN.

Yeneeooopoowt u ux npupoonvie ucmounuxu (11 u)

[Tpuponnsrii ra3. YrimeBomoponsl. IlpenensHbie yriaeBomoponabl — anmkanbl. OOmias ¢opmyna
AJIKaHOB, MPABWJIA COCTABJICHNS HA3BAHUM ankaHOB. MexayHapoaHas HoMeHkinarypa MIOITAK.
®u3nyYecKue CBOWMCTBA QJIKAHOB, MX 3aBUCUMOCTh OT COCTaBa MX CTPOEHUA. XUMHUYECKHE
CBOICTBA: TOPEHHE, FAJJIOTEHUPOBAHKE U AeruapupoBanue. [loyueHne aikaHoB U3 TPUPOTHOTO
ra3a u Heru. [Ipumenenue.

HenpenenbHble yrieBoaopoJbl. DTHIEH — NOHATHE O m-cBA3u. OOmas ¢opMyna alkKeHOB,
XapakTepucTuka ankeHoB. [IpaBuia Ha3BaHUsA AJIKEHOB IO MEXIYHAPOJHONW HOMEHKJIATYpE.
Buasl nzomepun ankeHoB. @u3nyeckue CBOMCTBA AIKEHOB. XUMHUYECKHE CBOMCTBA HA MPUMEPE
OTUJICHA: PEAKIMU IPUCOCAUHEHUS, KAaYECTBEHHBIE pEaKUMHU Ha JBOWHYIO CBs3b. Peakunu
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noJIMMepU3anuu 1 nouudtuieH. [lonyyenue stunena u ero npuMeHeHue. AnkaaueHsl. byrannen-
1,3. XuMudecKkue CBOMNCTBA: peakluy MPUCOSAUHEHUS, MoIuMepu3anuu. Kayayk OyTaaueHOBbIN.
[TomrydeHne CHHTETHYECKOTO Kaydyka OyramueHoBoro merona JleGeneBa. AJNKUHBI. AILICTHIICH.
OO6mas (opmyna amTKWHOB, MpaBUa HA3BIBAHHUS IO MEXIYHAPOJIHOW HOMEHKIAType. Bumbl
M30MEPUM, TOJYYEHUE alEeTWICHA M €ro npuMeHeHue. Pu3nyeckue CBOMCTBA AJIKUHOB HA
npumepe anetwieHa. KauecTBeHHble peakiuu Ha alkuHbl. [[0JIMBUHWIXIOpUA, €ro CBOMCTBA U
npUMEHEeHHe. ApoMaTHyYecKue YIieBOAOpoAsl Ha mpumepe Oenzona. CocTaB MOJIEKYIbI,
cTpyKkTypHbIe popmyisl Kekyne u coBpemennas. [lonydenue u cBoiictBa 6ensona. [Ipumenenue
Oensona. [IpuponHble UCTOYHHKHU YIIEBOJOPOAOB, UX mepepaboTka. Ileperonka M KpekuHT
He(Tu. beH3uH: okTaHOBOE YMcI0 OcH3MHOB. DpakiMOHHAS MEPETOHKA, WIH PEKTHU(DUKAIIUS.
I'eneTrnueckas CBSI3b YrJE€BOJOPOAOB. Y CTAaHOBJIEHHUE MPUYUHHO-CIECICTBEHHOW CBS3U MEKIY
CTPOEHHEM, CBOMCTBAMH U IpUMEHEHUEM. CXeMbl FT€HETUYECKOM CBA3U YIII€BOJLOPOIOB.

Kucnopoo- u azomcoodepycawjue opecanuueckue coeOuHenus u ux npupoonvie ucmounuxku(l8
4)

DyHKIHMOHAIbHASA TMAPOKCWIbHASA rpynna. IIpeaenbHsle ogqHOaTOMHBIE CIUPTHL. M30Mepus u
HOMEHKJIaTypa criupToB. IIpumenenue u nomydyenue cnupros. [lonyyenue sTaHosa U3 3TUIIEHA U
[JIFOKO3bl. XMMUYECKHE CBOMCTBA CIUPTOB: TOPEHUE, B3AUMOJICHCTBHUE C HATPUEM, JErUApaTaALIU
(BHYTpPHUMOJIEKYJISIpHAsl U MEKMOJICKYJISIPHAS ), OKUCIICHHE B allbJICTU/IbI, peaKLUs dTepUPUKALIUN.
®uU3HOIOrMYECKOe JCUCTBUE CIMPTOB HA OPraHU3M 4esloBeKa. MHOrOaTOMHBIE CIHMPTHI HA
npumepe riunepuHa. KaduecTBeHHas peakuus Ha IinnepuH. [IpuMeHeHne MHOTrOaTOMHBIX U
OJTHOATOMHBIX cupTOB. CocTaB MoJIeKyIbl. B3anMHOE BiMsiHUE aToMa B MOJIEKye (peHona; ero
XuMH4eckue cBoiicTra. [lomyyenne ¢enona n3 kameHHoro yris. KokcoBaHne KaMeHHOTO YIS
[Tpumenenne penona. OxpaHa OKpyxaromeil cpeabl OT peHona. ANbIETUIbl U KETOHBL. ATIETOH.
[Tonydyenne anpaerugoB: OKHUCIECHHE COUpTOB. Dopmanbpaerus. YKCYCHBIM — albIeruj.
XUMHUECKHE CBOMCTBA ajlbJIerMJOB: KaueCTBEHHBbIE peakluu, ruapupoBanue. KapOokcuibHas
rpynna. KapOonoBble kucnotel. IlpenenbHble  OZHOOCHOBHBIE KapOOHOBBIE  KHUCIOTHI.
Henpenenbable kapOOHOBBIE KHCIOTHI: OJEMHOBas M JHHOJEBas. MypaBbHHAas U YKCyCHas
KucnoThl. dusnueckre cBOICTBa KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBa KapOOHOBBIX
KHCJIOT: OOILEKUCIIOTHBIE U crnienuduueckue. Boiciye kapOOHOBbIE KUCIOTHI — CT€ApUHOBAas U
NaJIbMUTHHOBAS, UX CONM — MbuUIA. CIIOKHBIE 2(QUPBI: HAXOXKACHUE B MPUPOJE U MPUMEHEHUE.
Peakuus srepudukanuu. XKXupbl. XuMuueckue CBONCTBA )KUPOB: THIPUPOBAHUE PACTUTENbHBIX
Macell, THAPOJU3, OMbUICHHE. YTIeBOAbl, UX Kiaccu¢pukanus. CocTaB U CTPOEHUE TIIOKO3BI.
['mroko3a — anpaeruiocupTt, €€ XUMUYecKue cBoucTBa. [IpumeHeHne rmroko3bl. DpyKTO3a.
Jucaxapunpl: caxaposa, JJakTo3a U ManbTo3a. [lomrcaxapuasl: kpaxMan u Lemnonosa. Peaknus
nogukoHAeHcauun. KaduecTBeHHas peakuyus Ha Kpaxmall. [ eHeTndeckas CBA3b MEXAY KilaccaMu
OpraHMYeCcKUX coeluHeHuid. WneHTudukanus oOpraHudeckux coeluHeHHHd. Pacuerbl mo
ypaBHeHUsIM peakiuil. Amunbl. CtpoeHue mosekysl. AMuHorpynmna. Knaccudukanus aMuHOB.
Du3nyecKue U XMMHUYECKHEe CBOMCTBAa aMUHOB. AHWIWH. [lolydyeHrne m npuMeHeHHe aHWJIMHA.
AMHUHOKUCIOTEI. XUMHYECKHE CBOMCTBA AaMUHOKMCIOT: B3aWMOACHCTBHE C KHCIOTaMH,
OCHOBAaHUSIMH, CIUPTaMH, peakius nNoJuKoHJIeHcaunu. Ilentmanas cBa3e. lIpumenenue
aMUHOKHUCIIOT. benku, ux ctpykrypa. XumMuueckue cBOWCTBa OENKOB: JI€HATypalus, TuIpoin3,
KadecTBEeHHbIE peakinu. bruonornueckue ¢pynkuuu 6enkos. Hyknennossie kucnotsr: JJHK, PHK,
ux ¢yHkuuu. buorexnonmorus. I'enHass uHkeHepus. ['eHeTHueckas CBsA3b MEXIY Kllaccamu
OpraHMYECKUX BEIIEeCTB. 3aKpeIIeHre 3HaHU 1o TeMe. Pellienne pacyeTHbIX 3a/1a4.



Hckycemeennvie u cunmemuueckue noaumeput (2 u)
Cunrernueckue noauMepsl. CTpyKTypa MaKpOMOJIEKYJI TOJIUMEPOB: JIMHEIHAs, pa3BETBICHHAS U
npoctpanctBeHHas. I[lomudtunen. [lomunponunen. Cunrernueckue BoJiokHA. CTpyKTypa
CHHTETUYECKUX BOJOKOH. CHHTETHYECKHE KaydyKH: OOIIEro M CHEIUAIbHOTO Ha3HAYCHUSI.
TepMopeakTHUBHBIC U TEPMOILIIACTHUECKHUE MTOJIUMEPBHI.

3axnrouenue (2 u)

[ToBTOpeHre u 3akperuieHHe 3HaHui 1o TeMaM: «Kitlacchl OpraHM4ecKHX COEOUHEHUIN»,
«XHMHUYECKHE CBOICTBA OpraHUYEeCKUX COCIUHEHHI». Pemenue ypaBHEHUH,
IKCIIEPUMEHTAIBHBIX 3a/1a4. [[0AroTOBKAa K UTOTOBOM KOHTPOJIBHOM padore.

11 KNIACC

Cmpoenue seuwtecmea(ll u).

Pa3Butue mnpencrtaBieHUl O CTpOCHMHM aroMa. Mojenu CTpoeHus aroma. JJIeMEHTapHbIe
YACTHIIBI: TPOTOH, JJIEKTPOH, HEHUTPOH. DHEPreTHYeCKUd ypoBeHb. OpOuTaib, IIEKTPOHHBIC
o0naka.

OTKpbITHE 3aKOHA U CO3JIaHUS NMEPUOANYECKON cucTeMbl. [lepronnyuecknii 3aKOH B CBETE yUeHUs
0 CTPOCHHUH aTOMOB. 3HAYEHHUE MEPUOIMUECKOM cucTeMbl U Tiepuonl cucteMbl J[.1 Menneneena.
KaTnoHnbl 1 aHMOHBI, MOHHBIE KPUCTAJUIMYECKUE PEIICTKHU. DICKTPOOTPULIATEIIbHOCTD, MOJIsSpHas
W HeToJIsApHas KoBajieHTHas cBsi3u. OOMEHHBIM M JIOHOPHO-OOMEHHBIM MEXaHH3M 00pa30BaHUS
KOBAJICHTHOM CBA3U. MOJIEKYISIpHbIE U ATOMHBIE KPUCTAIIINYECKUE PEILIETKH.

Oco0eHHOCTH CTPOEHHUS aTOMOB MeTayia. MeTayuindeckass XMMUYECKasi CBS3b, METAJUTMYECKast
KpHUCTAJUIMYECKas peieTka. MeXMoNeKyasapHasi 1 BHYTPUMOJIEKYJIAPHAs BOJOPOIHAS CBA3H.
[TonuMeps! pUpOAHBIE, UCKYCCTBEHHBIE U CUHTEeTHUYECKHE. [lmacTMacchl, BOJIOKHA, KaydyKu U
HEOPraHWYECKHUE MOJIMMEPBI, UX MpencTaBuTenu. [loaydeHne u npuMeHeHue moaIuMepoB.
OcoOenHocTu cTpoeHws ra3oB. MomnsipHbIil 00beM ra3oB. CMecH ra30B — BO3yX, IPUPOIAHBIN ra3.
[IpencraBuTenu ra3000pa3HBIX BEIIECTB: BOAOPOJ, KHUCIOPOA, YIICKUCIBIH Ta3, W T.O. HX
NoJIyueHue, coonpanue, pacrio3HaBaHHe.

Boma, ee Ouonoruueckas ponb. KpyroBopor Bomel B mpupozae. IIpumeHeHue Boabl B
MIPOMBIIIUICHHOCTH, CETHCKOM XO3sIIICTBE U B ObITY. JKeCTKOCTh BOJIbl. BpeMeHHast U mocTosiHHAs
JKECTKOCTh BOJBI U CIOCOOBI ee ycTpaHeHus. Kucnbie comu. Munepanbhubie Boabl. JKumkue
KPHCTAJIbl, UX UCIOJIb30BaHUE.

Kpucrannmaeckue u amopdnsbie BemectBa. [I[pumenenne amoppHbix BemiecTB. OTHOCUTENBHOCTh
HEKOTOPBIX XUMUYECKUX MOHSATUH.

Hucnepcusie cucteMbl. Knaccudukaius IUCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHUIO.
OMYyJIbCUH, CYCTIEH3UH, a9PO30JIH, TeIU, 30JI1, KOATyJIALIMs, CHHEPE3UC.

3aKOH IOCTOSHCTBA COCTaBa BelIecTB. MaccoBas M OObEMHAas H0JII KOMIIOHEHTOB CMECH.
MaccoBasg [0Ji1 pPacTBOPEHHOIO BEIIECTBA, MPUMECEH, NPOAYKTa peakuuu. MoisapHas
KOHIIEHTpaLHSI.

[ToBTOpEHHE W 3aKpeIIeHHWE 3HAHUM 1O TEMEe, PEIICHHE HKCIEPUMEHTAIBHBIX 3ajad Ha
HaXO0JK/IEHWE MaCCOBOM U 0O0BEMHOI JTOJIM BEIIECTBA B KOMIIOHEHTaX cMecH. Perienne ypaBHeHUH
peaKIuii ¢ pa3TUYHBIMHI TUIIAMU XUMHUYECKOU cBsi3u. [1oaroTOBKAa K KOHTPOIBHOM padoTe.

Xumuueckue peaxyuu(8u)



XUMHYECKUE PeaKIuu WM XUMHUYECKUE SIBICHUS. AJUIOTPOINUS. AJUIOTPONHBIE MOAUGUKALNN
yraepoaa, cepsl, pochopa, onoBa u kucnoponaa. M3omepsl. M3omepus. Peakunu nzomepusanuu.
[TpryrHBI MHOTOOOpA3Ms BEIIECTB: aJNIOTPOIUS H U30MEPHSI.

Peakuuu coenuneHust, MpUCOeIMHEHNS, 3aMelleH s, peakuuu oOMena. [IpaBuino beprone. Dx30-
U SHAOTepMHUYECKHE peakiuu. TeruoBod 3Ppdexkr XxuMudeckux peakuuid. TepMoXuMHUUECKue
YpaBHEHUS.

CKopocTh XUMHUYECKOU peakiuu. ['oMOreHHble U reTeporeHHble peakiuu. GakTopsl, BIMUSOIINE
Ha CKOpOCTh xuMuueckord peakiuu. I[IpaBuno Ban-T'opda. Depmentsl. HHruOUTOPHI.
HeoOpatumple u oOpaTuMmble peakiuu. Xumuueckoe paBHoBecue. Ilpunnun Jle Illarense.
VYciioBus cMelIeHus paBHOBeCHS. BEIOOp ONTUMANbHBIX YCIOBUIA.

Posb Bombl B mpeBpamennn BeniectB. Knaccuukanus BemecTB MO pacTBOPUMOCTH B BOJIE:
pacTBOpUMbBIE, MajOpacTBOPUMBIE M IPAKTHUUECKU HEPACTBOPUMBIE. DJEKTpoJauThl. CTEneHb
AIIEKTPOIUTUYECKON aucconmanuu. ['uaponms oOpatumelii u  HeoOpatumblid. ['maponus
OpPraHUYECKUX BELIECTB, IIEJIOYHOU TUAPOIU3 HKUPOB.

Crenenp okucienusi. OmpeneneHue CTENEHW OKHUCIEHUs 10 (opMmysne COeAUHEHUS.
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTENb. DJIEKTPOIU3 —
KAaK OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIM IpOLECC. DIEKTPOJIU3 PaACIIaBOB U PACTBOPOB Ha
npumepe xjaopuaa Hatpus. [IpakTuueckoe NpUMEHEHNE AIIEKTPOIIU3A.

Pemenue sxcriepuMeHTANBHBIX 33a4 10 TEME: PEaKLUU 3aMEILEeHUs, IPUCOECTUHEHUS, THAPOIIU3,
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIE peakiuu. [loaroroBka k mpoBepoyHOi padore.

Pemenne skcnepuMEHTaNbHBIX 3ajad IO TEME: XHUMHYECKOe paBHOBECHE, OOpaTHUMble U
HEOOpaTHMbIE PEaKINH, dJICKTPOIUTHUECKAs Tuccoruanus. [loaroroBka K mpoBepoyHOit padboTe.

Bewecmea u ux ceoiicmea (9 u)

BzaumopeiictBue MeTayuiOB € HEMETaJUIaMHM, BOJIOW, pPacTBOpaMH KHUCJIOT W  COJIEH.
DIEKTPOXUMUYECKUHN Psii HANIPSHKEHU N MeTaIlIoB. B3anMoielicTBre METalIOB ¢ OPraHUYECKUMU
BELIECTBAMH.

Koppo3sus metamios, ee Bubl. CriocoOb! 3aIIUThl OT KOPPO3UH.

®usnueckue CBoOilcTBa HeMmeTawioB. OKHUCIWUTENbHBIE M BOCCTAaHOBUTEIBHBIE CBOMCTBA
HemeTayuioB. CpaBHUTENbHAas XapaKTEpUCTUKAa TalloT€HOB Kak Haubojiee  TUIMYHBIX
IIPEICTABUTENIEN HEMETAIIIIOB.

Knaccudukanus kucinor. Xumuueckue cBorcTBa KuciaoT. Ocobble CBOMCTBAa a30THOM U CEpHOM
kuciaot. [lomyuenue u npuMeHeHne KUCIOT.

OcHoBanusl, ux Kiaccuukamnus. XUMHUYECKHE CBOWCTBA OCHOBaHWM. PelieHne XWMHUUYECKHX
YpaBHEHUI B3aUMOJICCTBUSI OCHOBAHUH C IPYTUMU XUMUYECKUMH SJIEMEHTAMH.
Knaccudukanusa coneit: cpenHue, KHUCITbIe, OCHOBHBIE. XHWMHUYECKHE CBOHCTBA COJICH.
[IpeacraButenu cosneit u ux 3HaueHue. KauecTBeHHbIE peaKIIMM Ha KATUOHBI U AHUOHBI.

[loHsiTHE O TEHETMYECKOM CBSI3M W TEHETHMYECKUX psgax. ['eHeTudeckuil psax MeTania.
['enetnueckuii psa Hemetamia. OCOOEHHOCTH F€HETHYECKOTO Psijia B OPraHUYeCKON XUMHH.

3aknrouenue (6 u)
Pemenne skcneprMeHTaNbHBIX 334ad. 3aKpeIUIeHHE NMpoWeHHoro marepuana. Iloaroroska k
UTOTOBOM KOHTPOJILHOM paboTe.

Ilnanupyembie pe3yJibTAThI OCBOCHHUS Y4e0OHOI0 NMpeaMera



Jluunocmuvie  pezyromamot  Q0yuarwwuiica  nOJAYYUM  603MONCHOCML 0714
dopmuposanua credyrouwux ruunocmuvix YY/I:

o OonpeaAcICHUE MOTUBal U3YUCHUA yLI€6HOl"O Marcpuraia,

° OLICHMBAHHWEC YCBAaHWBACMOI'O y‘-ICGHOI‘O Marcpuajia, HUCXOAd U3 CONUATIbHBIX H
JIMYHOCTHBIX HeHHOCTCﬁ;

° IOBBIIICHHUE CBOCT'O O6pa30BaT€JIBHOFO YPOBHA U YPOBHSA 'OTOBHOCTH K U3Y4YCHHIO
OCHOBHBIX UCTOPHYCCKUX CO6BITPII>1, CBS3aHHBIX C Pa3BUTUCM XUMHH U 06HICCTBa;

° 3HAHUC ITPAaBUJI TIOBCACHUA B I-Ipe3BbI‘-IElI‘/’IHBIX CUTyalluiX;

® OLICHUBAHUC COHI/IaJII)HOﬁ 3HAaYUMOCTHU npo@eccnﬁ, CBA3aHHBIX C XHMHeﬁ;

° BJIaACHUC IIpaBHUJIaMHA 0e30MmacHoro 06pameH1/1;1 C XUMHYCCKHMHU BCIICCTBAMHU H

000py0BaHUEM, MPOSIBJICHUE IKOJIOTHUECKON KYJIbTYpHI .

Memanpeomemmnule pe3yibmamaol

PeryasituBHbIC

Obyyarowuiics nOxyYUm 603MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOWUX Pe2YTIAMUBHBIX
YVI:

. HeNenojaraHie, BKJIOYas IIOCTAHOBKY HOBBIX Liejled, mpeoOpa3oBaHue
IIPaKTUYECKOM 3a]1a4M B II03HABATEIIBHYIO, CAMOCTOSTEIIbHBINA aHAJIN3 YCIIOBUM TOCTUKEHUS LIENIN
Ha OCHOBE Y4€Ta BbIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB JACHCTBUS B HOBOM y4eOHOM MaTepHalle;

. MJIAHUPOBAHUE IMYTH JOCTHXKECHUS 1ICJICH;
. yCTaHABIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE aJbTEPHATUBHBIX CIIOCOOOB
JOCTIDKEHUS 1M U BBIOOp Hambouee 3pdexTuBHOTO criocoda; * ymeHue CaMOCTOSITEIIbHO

KOHTPOJIMPOBATh CBOE BPEeMsI U YIPABIATh UM; * YMEHHUE MPUHUMATh PEIIeHUsl B MPoOIeMHON
CUTYallNH;

. MOCTAaHOBKAa Yy4YeOHBIX 3a/lay, COCTABJIEHHWE IUIaHA U IOCJIEI0BaTeIbHOCTH
JIEUCTBHIA;

. OpraHu3aIys paboyero MecTa Mpy BBHITTOJTHEHUU XUMUYECKOTO SKCTIEPUMEHTA,

. MIPOTHO3UPOBAHUE PE3yIbTATOB O0yUEHHUsI, OIICHUBAHWE YCBOCHHOT'O MaTepHala,

OlLIEHKa KauecTBa U YpOBHS NOJYYEHHBIX 3HAHUM, KOPpEKUHUs IJIaHa U crnocola AeWcTBUS MpU
HeoOxoaumocTH . [lo3HaBatenbHbie O0y4aromuiicss TOJTYyYUT BOZMOXKHOCTD 1711 POPMHUPOBAHUS
CIEAYIOLIMX IT0O3HAaBaTeNbHbIX Y'Y /I:

. TIOWCK W BBIICIICHUE HH(POPMAIIWH;

. aHaIM3 yCIOBUHM W TpeOoBaHUM 3a1a4yu, BEIOOp, COMOCTAaBIEHNE U 0OOCHOBAHUE
crioco0a perieHus 3a1a4Hu;

. BbIOOp HamOomnee >PPEeKTUBHBIX CIMOCOOOB pEIIeHUs 33aJa4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBH;

. BBIJIBIDKEHHE M 000CHOBaHHUE TUTIOTE3bI, BBIOOP Criocoba e€ mpoBepKH;

. CaMOCTOSITEIILHOE CO3J]aHUE ANTOPUTMA JACSITEILHOCTH TPH PEIICHUH MPOOJIeM
TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa;

. YMEHHSI XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHHUIO U CBOMCTBAM;

. OTHMCHIBAHUE CBOMCTB: TBEP/BIX, KHUAKHUX, TA3000pa3HBIX BEIIECTB, BBHIICICHUE UX
CYIIECTBEHHBIX MPU3HAKOB;

. H300paXeHHe COCTaBa MPOCTEHUINUX BEIIECTB C MTOMOIIBI0 XUMHUECKUX (HOPMYI U
CYITHOCTH XMMHYCCKHUX PEAKIHHA C TTIOMOIIBIO XUMUYECKIX YPAaBHECHUI;

. MpoBeJIcHNE HAOMIOACHU, ONMCAaHUE TIPU3HAKOB U YCIOBUH TEUSHHS] XUMUYECKUX

peaxiuii, BEIIOJHEHHE XUMUYECKOT0 HKCIIEPUMEHTA, BHIBO/IBI HA OCHOBE aHaAIN3a Ha0It0IeHuH 3a
HKCIEPUMEHTOM, peIIeHUE 3aJad, IOJIyYeHHEe XHWMHUYECKOM HWH(POpPMALUU U3 PA3TUUHBIX
HCTOYHUKOB;

. YMEHHE OpraHNU30BbIBaTh UCCIIEIOBAHUE C LENbIO IIPOBEPKHU TUIIOTE3;

. YMEHHME JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI,
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. YMEHHE OOBEKTHBHO OLEHMBAaTh HWH(OPMALMIO O BELIECTBAX M XHUMHUYECKUX
nporeccax, KpUTHIECKH OTHOCUTHCS K TICEBIOHAYYHON HH(DOpMAIIHH.

Kommynuxamuenwle

Obyuarowuiics  nomyuum  803MONCHOCMb Ol QOPMUPOBAHUSL  CNLeOYIOUUX
KoMMyHuxamusnvix YV/I:

° IMMOJIHOC W TOYHOC BBIPAKCHHUEC CBOUX MBICJICH B COOTBETCTBHU C 3agadyaMi M
YCJI0BUAMH KOMMYHHKAIIUU;
° AZICKBATHOC MHCIIOJIBb30BAHUC PCUYCBLIX CPCACTB IJId Y4YaCTHUsA B IOUCKYCCHUH H

apryMeHTaluy CBOEH MO3ULIMU, YMEHHUE MPECTABIATh KOHKPETHOE COJIep:KaHue ¢ COOOLIEHHEM
€ro B MMMCbMEHHOW U YCTHOU (hopme, ompesiesieHrne Crioco00B B3aUMOICHCTBHSI, COTPYTHUIECTBO
B ITIOMCKE U cOope nH(pOopMaInu;

. OTIpeNieNIeHue CIOCOO0B B3aMMOCHUCTBUS, COTPYAHUYECTBO B IOHMCKE U cOope
uH(poOpMallMy, y4yacTHE B Juajore, IJIAHUPOBaHUE OOMIMX CHOCOOOB pabOThl, MPOSBICHUE
YBaKUTEIBHOIO OTHOLIEHUS K IPYIUM ydalluMCs,

. ONUCAHUE COJECPKAHMS BBITOJHIEMBIX JCHCTBUM C LEIbIO OPUEHTUPOBKHU B
IIPEAMETHOIIPAKTHYECKON IE€ATEIbHOCTH;

. YMEHUSI YYUTHIBATH Pa3HbIE MHEHUSI U CTPEMUTHCA K KOOPAMHAIMHU Pa3IMYHBIX
IIO3ULIMHA B COTPYJHUYECTBE;

. dbopMynupoBaTh COOCTBEHHOE€ MHEHHE U TO3WIMI0, apryMEHTHpPOBaThb U
KOOPAWHUPOBATh €€ C MO3UIMSIMUA TAapTHEPOB B COTPYJHHUYECTBE TPU BBHIPAOOTKE OOIIEro
pELIeHUs] B COBMECTHOM JESITEIbHOCTH;

. OCYLIECTBJIATh  B3aMMHBIM  KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HEOOXOUMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIIME CIOCOOBI PadOTHI, OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO,
OLICHKY JCHCTBHII MapTHEPA, YMETh YOCKIATh;

. HCIIOJIb30BaTh aJIEKBATHBIE S3BIKOBBIE CPEICTBA /JIsl OTOOpaKEHUsI CBOUX YYBCTB,
MBICTICH, MOTUBOB M MOTpeOHOCTEl; 0TOOpakarh B peuu (onucaHue, OObSICHEHHUE) COJepKAaHUE
COBeplIaeMbIX JEUCTBUN, Kak B (popMe TpPOMKOW COIMAIM3UPOBAHHOW peud, Tak U B (opMme
BHYTPEHHEH peuu;

. pa3BUBAaTh KOMMYHUKATHBHYIKO KOMIIETEHIMIO, MCIOJb3Yys CpPEICTBA YCTHOW M
NUCbMEHHOW KOMMYHHMKAlMM Ipu paboTe C TeKcTaMH YdyeOHMKa M JOMOJHHUTEIbHON
JUTEPATypoOid, CIPaBOYHBIMU TaOJIMIIAMU, MPOSBIATH FOTOBHOCTh K YBA)KEHUIO HMHOM TOYKHU
3peHust IpHU 00CYXIEHUU PE3yIbTATOB BHIIIOJHEHHOM padoThI.

Ilpeomemmnvimu pesynomamamu uzyuenus npeomema «Xumusn» ¢ 10 knacce aenawomcs
cneoyrowue ymeHus:
1. B no3naBarensHOM cdepe:

e J1aBaTh OMNpPEIEJICHUS HU3YyYEHHBIX MOHATUN: «XMUMHYECKUH JIIEMEHT)», «aTOM», «HOHY,
«MOJIEKYJIa», «IIPOCTbIE U CIOXHBIE BELIECTBA», «BEIIECTBO», «XUMHUUECKas (opMyiiay,
«OTHOCUTENbHAsE aTOMHAas  Macca», «OTHOCUTEIbHAs  MOJEKYJIspHas  Maccay,
OpraHMYecKHe BEIIeCcTBa, UX Kiaccu(uKalus U HOMEHKIIaTypa, CBOWCTBA, MOJyYeHHE U
MPUMEHEHUE; H30MEpHUs, TOMOJOTHUSAIOIUMEDPBI, THUIbl XUMHUYECKHX OpPraHUYECKUX
peakumii u zip.

e omucarb JIEMOHCTPAllMOHHBIE U  CAaMOCTOATENbHO IIPOBEJICHHbIE XMMHYECKHUE
SKCTICPUMEHTHI;

e OMNWCHIBATh M Pa3JIMYaTh M3YUYEHHBIE KJIACChl OPTaHUYECKUX COEAMHEHUHN, XUMHYECKUE
peaxiuu;

e KJIacCH(UIIUPOBATH U3YUCHHBIE OOBEKTHI U SIBJICHHUS,

e JleNaTh BBIBOABI M YMO3AKJIIOUEHUS W3 HAOMIONEHUM, H3yYEeHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILIECTB IO AHAJIOIMH CO
CBOMCTBAMH U3yYEHHBIX;



CTPYKTYPUPOBATh MU3Y4YEHHBIH MaTepual U XUMHUYECKYI0O HH(POPMAIHIO, NOTYYEHHYIO U3
JPYTUX UCTOYHHUKOB;

MOJIEJINPOBATh CTPOCHUE OPraHUYECKUX BELIECTB.

2. B IEGHHOCTHO — OpPUEHTAIMOHHOH cdepe:

aHAJM3UpOBaTh M OLICHUWBATh IOCIEACTBUSA JJI OKpY’Karolled cpeabl OBITOBOM M
IIPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeNIOBEKa, CB3aHHOMU C repepaboTKOi BEIIeCTB;

3. B tpynoBoti chepe:

IIPOBOAMTH XUMUYECKHH SKCIIEPUMEHT;

4. B cdepe Oe30nacHOCTH )KU3HEESTEIbHOCTH:

OKa3bIBaTh NIEPBYIO IIOMOILb IIPU OTPABJIEHMSX, 0’KOTaX U APYTUX TPaBMaX, CBA3AHHBIX C
BEIIIECTBAMHU U JJAOOPATOPHBIM 00OPYJOBAHUEM.

Y4YeHuk HayuuTcs:

o Ha3bleamp N3yYCHHbIE BELIECTBA 10 «TPUBHAIBHOIN WM MEKAYHAPOIHON
HOMEHKJIATypE;

o onpedenams. BAJCHTHOCTb U CTENIEHb OKUCIEHNUS XUMUYECKUX 3JIEMEHTOB, THII
XUMHUYECKOH CBSI3U B COEIMHEHUSX, 3aps]] MOHA, XapaKTep CPebl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUMN, OKUCIUTENIb U BOCCTAHOBUTEIIb,
IPUHAJJIEKHOCTD BELECTB K PA3JIMYHBIM KJIacCaM OPraHUYECKUX COEIMHEHUI;

o Xapakmepu30éamy: SIEMEHTbI MAJbIX IEPUOJIOB 10 UX MOJIOKEHHIO B
nepuoauieckoit cucreme J.M.MenzeneeBa; o0nme XuMH4eCKHe CBOWCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX
COEIMHEHUI; CTPOCHHUE U XUMUYECKUE CBOWCTBA U3YUYEHHBIX OPraHUUYECKUX
COCJIMHEHM;

0  00BACHAmMD . 3aBUCUMOCTb CBOWCTB BELIECTB OT UX COCTAaBA U CTPOECHMUS; IPUPOTY
XMMHUYECKOH CBSI3U (MOHHOM, KOBAJIGHTHOM, METaJUIMYECKOM ), 3aBUCUMOCTh
CKOPOCTH XUMUYECKOW PEAKIIMH U MTOJIOKEHUS XUMUUECKOIO PaBHOBECHUS OT
pas3InYHbIX (PAKTOPOB;

O GBINOIHAMb XUMUYECKUN IKCHEPUMEHH TI0 PACTIO3HABAHUIO BaKHEHIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

o Npo80Oumb CAaMOCTOATEIbHBIA MOUCK XUMUYECKOW HH(OpMaLIUU C
UCIOJIb30BAaHUEM Pa3JIMYHbIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M31aHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCTI0Ib30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiaud XMMUYECKON
MH(pOpMallUKU U €€ MPeICTaBICHHs B pa3INYHbIX (hOpMax;

Y4YeHuK MoJIy4YuT BO3MOKHOCTD HAYYHThCH:

BBIJIBUTaTh U POBEPATH IKCIIEPUMEHTAIBHO TMIIOTE3bI O XUMUYECKHX CBOWCTBAX BELIECTB
Ha OCHOBE UX COCTaBa U CTPOEHHUS, UX CIIOCOOHOCTU BCTYNAaTh B XUMHUYECKUE PEAKIIUU, O
XapakTepe U MPOJIyKTaX Pa3IMYHbIX XUMUYECKUX PEaKIUi;

XapaKTepu30BaTh BEUIECTBA II0 COCTAaBY, CTPOEHUI0 U CBOMCTBaM, YCTAaHABIUBAaTh
MPUYMNHHO-CJIEICTBEHHBIE CBS3U MEKY JaHHBIMU XapaKTePUCTUKaMH BEIlECTBa;
COCTaBJIAITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPABHEHMS 110 COKpPALICHHBIM HOHHBIM
YpaBHEHHUSIM;

IPOTHO3UPOBATh  CHOCOOHOCTh  BELIECTBA  HPOSBIATH  OKHUCIHUTEIbHBIE  WJIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIECHEN OKHCIEHHUS AJIEMEHTOB, BXOIAIINX B
€ro COCTaB;

COCTABJISITh YPABHEHMS PEAKIMI, COOTBETCTBYIOIINX MOCIIEIOBATEIBHOCTH IPEBPALICHUI
HEOPraHMUYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

BBIIBUTAaTh M MPOBEPATh SKCIEPUMEHTAIBHO TUIOTE3bl O pe3yjibTaTax BO3ACHCTBUS
pa3InYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOHN peaKinu;
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UCIMOJIb30BaTh MPUOOPETEHHbIE 3HAHMA Ul HKOJOTHYECKHM I'PaMOTHOIO IIOBEJCHUS B
OKpYXKarolleH Cpese;

UCIIOJIb30BaTh NPUOOPETEHHbIE KIIFOUEBblE KOMIIETEHIIUH MPH BBIOJHEHUU IMPOEKTOB U
y4eOHO-HUCCIIEIOBATEIbCKUX 33/1a4 110 W3YYEHHUIO CBOWCTB, CIIOCOOOB IOJNYYCHHS H
pacrio3HaBaHUs BEILECTB;

00BEKTUBHO OLICHUBATh I/IH(l)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;
KPUTUYECKH OTHOCUTBCS K IICEBIOHAYYHON MH(pOpMaLMU, HET0OPOCOBECTHON peKiaMe B
CpeACTBax MaccoBOi nH(opMaIuu;

0CO3HaBaTh 3HAUEHHE TEOPETUUECKUX 3HAHUHI 110 XMMHUU U1 IPAKTUUYECKOMN JAEATeIbHOCTH
4eJI0BEKa;

CO3/1aBaTh MOJEIH U CXEMBbI JUIsl pellieH s y4eOHbIX U IO3HABATENBHBIX 33/1a4; IOHUMATh
HEOOXOUMOCTh COONIIOJICHHUS TMpPENNUCAHUHN, TMpenjgaraeMblX B HHCTPYKIHAX IO
UCIIO0JIb30BAaHUIO JIEKAPCTB, CPE/ICTB OBITOBOM XUMHUU U JP.

IlIpeomemmnvimu pezynromamamu uzyuenus npeomema «Xumusay» ¢ 11 knacce agnaomes

cieoyroujue ymeHus:

1.

10.

11.

dopMupoBaHUE 3HAHHMI OCHOB XMMHYECKOW HAYKH: BKHEHIIUX (PAKTOPOB, MOHSTHIA,
XMMHUYECKMX 3aKOHOB M  TEOpUM, sA3blKa HAayKd, JOCTYHHBIX 00OOILEHMI
MHPOBO33PEHYECKOr0 XapaKTepa.

YcBoeHue ydanuMucs BaXKHEHIIMX 3HAHUHA 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XHUMUH,
XUMHYECKON CUMBOJIUKE.

Pa3zButne ymeHuil HaOmogaTb U OOBACHATh XMMHUYECKHE SIBJICHUS, MPOUCXOASIIME B
pUpOJIe, TadOPaTOPUH, B TOBCEIHEBHOM KU3HU.

OBnazneHue ydalmuMHUCS YMEHMSMM INPOM3BOAMTH pacyeTbl HA OCHOBE XMMMUYECKHUX
(GopMyJ1 BELIECTB U YPAaBHEHUN XUMUUYECKUX pEaKLUil;

dopMUpOBaHUE CHELMATbHBIX YMEHMH: OOpamarbCsi € BELIECTBAMH, BBIIOIHATh
HECJIOKHbIE AKCIIEPUMEHTHI, COONI0/as MpaBuUjia TEXHUKH O€3011aCHOCTH; TPaMOTHO
OPUMEHSATh XMMUYECKHE 3HaHUS B OOLIEHUU C IPUPOJION U B IIOBCEIHEBHON KU3HH.
PackpelTHe TYMaHMCTHYECKOW HAIIPaBICHHOCTHM XWUMHH, €€ BO3pPACTAIOIIEN poJIn B
pELICHUH TJIaBHBIX HPOOJEeM, CTOSIUX Iepesa YeIOBEYeCTBOM, M BKJIaJa B HAyYHYIO
KapTHUHY MHUDA.

PazButne nMYHOCTM  OOydYalOUIMXCSA: MX MHTENIEKTyalbHOE U HPABCTBEHHOE
COBEpUICHCTBOBAHMWE, (OPMUPOBAHHWE Yy HHUX T'YMAHUCTHYECKMX OTHOILIEHUH H
HKOJIOTHUECKU  L1€1ecO00pa3HOro TOBEJACHHUS B OBITY M B Ipoliecce TpPYIOBOH
JIESATEITbHOCTH.

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN ydaluxcs B
rporecce MIPOBEACHUS XUMHYECKOTO JKCIIEPUMEHTA CaMOCTOATEIBHOIO
nproOpeTeHusl 3HaHUH B COOTBETCTBHM C BOSHUKAIOIMMHU KU3HEHHBIMHU IOTPEOHOCTSIMH;
Bocniutanue oTHOIIEHHSI K XMMUU KaK K OJHOMY U3 (yHJIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00IeYeIOBEYECKON KYIbTYpPHI;

[IpumeHeHre ydallMMUCS TOJYYEHHBIX 3HAaHUW M yMEHUH 118 0Oe30macHoro
UCIIOJIb30BAaHUS BELIECTB M MAaTEPHAIIOB B OBITY, CEIbCKOM X03SICTBE U HAa IPOU3BO/ICTBE,
pEelIeHUs] NMPAKTUYECKUX 3aJa4 B IOBCEAHEBHOM JKW3HU, NMPEAYIPEXKICHUS SBICHHM,
HAHOCAILLMX BpEJ 30pPOBBIO YEJIOBEKA U OKpYKaIOLIEN cpee (pa3BUTHE SKOIOIMUECKON
KYJIBTYpPbI YYaIlIUXCs).

Y4eHHK HAy4YuTCH:

1. Ha3bléamp U3y4ECHHBIE BEIIECTBA IO «TPUBHAILHON» WM MEXIYHAPOIHOU
HOMEHKJIATYypE;

2. onpedenamp. BAICHTHOCTb U CTENEHb OKHUCIECHUS XUMUYECKHX JJIEMEHTOB, TUII
XUMUYECKOU CBS3U B COCAMHEHUSAX, 3apsi MOHA, XapaKTep CPeAbl B BOJHBIX
pPacTBOpaxX HEOPraHNYECKUX COETMHEHUH, OKUCIUTENb U BOCCTAHOBUTED,
IIPUHAJIEKHOCTD BELIECTB K Pa3JIMYHBIM KJIaCcCaM OPraHU4ECKUX COCIUHEHUN;
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3. Xxapakmepu3oeams: >IEMEHTHI MAJIBIX TICPUOIOB 1O UX TOJIOKECHHIO B
nepuoanueckoit cucreme /.M. Menaeneesa; o0Ire XuMHUIECKIE CBONCTBA
METaJIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX M OPTaHHUYECKHUX
COCIMHEHUH; CTPOCHUE U XMMUYECKHE CBOMCTBA U3YyUEHHBIX OPTaHHUYECKUX
COCIUHCHMI,

4. 00BACHAmMY. 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUSI; IPUPOAY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJICHTHOM, METAJILTHYCCKOH ), 3aBUCHUMOCTh
CKOPOCTH XMMHUUYECKOU PEaKIIUU U MOJO0KEHUS XUMUYECKOTO PaBHOBECHUS OT
pPa3IUYHBIX (HaKTOPOB;

5. 6blnONHAMb XUMUYECKUI IKCHEPUMEHM TI0 PACTIO3HABAHUIO BaYKHEUIITNX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

6. npPo60OUMB CAMOCTOSATEIBbHBIN NOUCK XUMUYECKOH HH(pOpMAIHH C
WCITOJIb30BAaHUEM Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTEpHEeTa); HCIIOIh30BaTh
KOMIThIOTEPHBIC TEXHOJIOTHH JIJIs1 00paOOTKH M Mepeayil XUMHYECKOM
uH(OpPMAIIUY U €€ MIPEJICTABICHHIS B PA3TUYHBIX (hOpMax;

12.

13. Y4eHHUK MOJIy4YuT BO3MOKHOCTh HAYYHTHCS:

14. BeIIBUTaTh M IPOBEPSITH SKCIIEPUMEHTAIILHO TUIIOTE3bI O XUMHUYECKUX CBOMCTBAX BEIIIECTB
Ha OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMHUYECKUE PEAKIIUH, O
XapakTepe U MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIU;

15. xapaktepu3oBaTh BEIIECTBA IO COCTaBY, CTPOCHHI0 M CBOMCTBaM, YCTaHaBIWBATH
MPUYMNHHO-CJIEICTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

16. cocTaBnATh MOJICKYJISIPHBIC U TIOJHBIC MOHHBIC YPAaBHEHHS IO COKPAIICHHBIM MOHHBIM
YpaBHEHUSIM;

17. nporHo3upoBarh ~ CIOCOOHOCTh  BEIIECTBA  MPOSIBJISATH  OKUCIWUTEIbHBIE  WJIHU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEH OKHUCICHHS 3JIEMEHTOB, BXOMAAIIUX B
€ro COCTaB;

18. cocTaBnsATh ypaBHEHUS PEAKIIHi, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH MPEBPALICHUI
HEOPTraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

19. BeIABUTATh M TMPOBEPATH AIKCIEPUMEHTATBHO THUIIOTE3Bl O pe3yabTaTaX BO3JCHCTBHS
pa3TUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOHN peaKIlnu;

20. ucronb3oBaTh MPUOOPETEHHBIE 3HAHUS U SKOJIOTHYECKH TPaMOTHOTO TOBEIACHHS B
OKpYKaroIlei cpere;

21. ucronp30BaTh MPUOOPETCHHBIE KITIOYCBBIC KOMITETESHITUH TIPY BBITIOJHEHUH TPOCKTOB U
yueOHO-UCCIeIOBATeIbCKUX 3a/lad 0 HM3YyYEHHUIO CBOWCTB, CIMOCOOOB TOJYYEHHS U
pacrio3HaBaHUs BEIECTB;

22. 00BbEKTHBHO OIICHUBATh MH(OPMAIIHIO O BEIIECTBAX M XUMUYECKHUX MPOIECccax;

23. KPUTUYECKU OTHOCUTHCS K TICEBJIOHAYYHOW HH(OpMAIHK, HeJOOPOCOBECTHON peKIaMe B
CpeICTBaX MaccoBOM nHpopManuy;

24. oco3HaBaTh 3HAYCHHUE TCOPSTHUCCKUX 3HAHUH 110 XUMUH JUTS TIPAKTUYSCKOM IeATEITbHOCTH
YeJI0BEKa;

25. co3/1aBaTh MOJICITH M CXEMBI JUIS PEIICHHUS YIeOHBIX U TT03HABATEIIbHBIX 33]1a4; IOHUMATh
HEOOXOUMOCTh COOMIOJIEHUsT TPEANUCAHUM, TpeiaraéMbplX B WHCTPYKLIHUAX TIO
WCITOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.

TEMATHUYECKOE IINTAHUMPOBAHME

10 KJIACC (35 HACOB)

Haszeanue Tema ypoka Ocnoenvie 6uovt deamenvnocmu | Ucnonv3zos
pazoena ooyuarowuxcs anue
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odopyoosa

HUA
uenmpa
«Touka
Pocmay
Beeoenue l. [Ipenmer | Cnymanue 0ObsICHEHUH yUUTENS.
(2u4) OpraHU4eCcKOM CamocrosTenpHas paboTa ¢ yueOHUKOM.
XUMHUHU.
2. Teopus
Pabora ¢ pa3aTouHbIM MaTepHaIoM.
CTpOCHUS .
Cnymanue oObACHEHUH yUUTEs.
OpPTraHUYeCKUX
. CamocrosTenpHas paboTa ¢ yueOHUKOM.
COEMHEHUH.
Yenesooopoo | 1. llpuponnslii ra3. | CioymaHue 0ObSICHEHUN YUUTENS.
ol u ux | AIKaHbl. CamocrosTenbHas paboTa ¢ yueOHUKOM.
npupooHvle Or6op W cpaBHEHHE Marepuaia Io
UCHOYHUKU HECKOJIbKUM MCTOYHHUKAM.
(11 u)
2. Ouznueckue | Crnymanue 00bICHEHUN YUUTETIS. Jatuuk
cBoiicTBa ankaHoB. | CamocTosATeNIbHAS paboTa ¢ yUeOHUKOM. | BBICOKOM
ITomyuenue u | Pabora c Tabnuneit Menneneena. TeMIIepaTyp
IPUMEHEHHUE. Pab6ota ¢ kapToukamu. pl, JlaTumk
TeMIEpaTyp
Bl
TJIATUHOBBIN
3. Ankensl. | Ciymianue oObsICHEHUH yuuTens.
DTUIIEH. PaGota B mapax.
Pabota B rpymnmax.
4. dusznyeckue u Jatuuk
Pabora ¢ pa3aTouyHbIM MaTepHaIoM. .
XUMHUYECKHE . BBICOKOM
. Cnymianue oObCHEHUN yUUTes.
CBOIICTBa aJIKEHOB. TEMIIepaTyp
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
ITonyuenue 51 bl, Jlaruuk
pUMEHEHHE. TEMIIepaTyp
Bl
TIJIATUHOBBIN
5. Ankanuensl. | Cnymanue oObsICHEHUH YUUTEs.
Kayuyxku. CamocTrosaTrenbHas paboTa ¢ y4eOHUKOM.
Pabota ¢ kapToukamu.
PaGoTa B mapax.
Pabota B rpymnmnax.
6. Anxunsl. | Criymanue oObsICHEHUH YUUTEIs.
AneTniieH. Pemenuie nmoctaBieHHBIX 3a/1ad.
Pabota ¢ yueOHUKOM.
PaGoTa B mapax.
Pabota B rpymnmax.
7. Cgoiicta | CnymiaHue OObsICHEHUH yUUTeNsL.
QJIKHHOB. Pemenue 3anau.
[TonmuBununxnopua | Pabora B mapax.
: Pabora y nocku.
8. benson ~Ip
aboTa ¢ pa3aTOYHbIM MaTEPUAJIOM.
IpeCTaBUTEINb

Cnymanue oObSICHEHUH yUUTEIIsl.
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apoMaTHYECKHUX CamocrosTenbpHas paboTa ¢ yueOHUKOM.
YTJIEBOJJOPOJIOB.
9. Hedtp u

PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
CIoco0bI ee .

Caymanue 0ObSCHEHUH yUUTEIS.
nepepaboTKH.

CamocrosiTenpHas paboTa ¢ yueOHUKOM.
10. Pa6oTa B mapax.

Cucremarusanust u
000011IeHE 3HAHUI
0 YTIIEBOIOPOIAM.

Pabora B rpynmnax.

Penrenue 3apgau.

[IpoBepka noNy4YEeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM padoTe.

11. KontposbHas | Pemienue 3aganuii KOHTPOJIBHOM pabOTHI.
pabora  Nel
«YTIIEBOAOPOIBI.
Kucnopoo- u | 1. EnuncTBo Hatuuk
- Pabota ¢ pa3aTouyHbIM MaTepHAIOM. .
azomcoodepica | XUMUYECKON . BBICOKOH
Cnymanue oObsICHEHUH yuuTesl.
wue OpraHu3aIluu TeMIeparyp
CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
opzaHuyecKue | KUBBIX AHAINS OLIGOK pl, JlaTumk
cOeOuHeHUusn u | OpraHu3MOB Ha L TEeMIeparyp
AHann3 KOHTPOJIbHOM paboTHI.
ux npupoonsie | 3emie. CIupThl. PaBoTa Ha1 OMHOKAMHU bl
ucmounuxu(1 ' TJTATUHOBBIN
8u — HU3MEpEeHue
TeMIeparyp
bl TIEPEXOI0B
AJTOTPOTTHBI
X
MOAH(pUKAIH
71 Cephl;
U3MEpEHHE
TeMIeparyp
bl TUIABJICHUS
BEIIECTB.

2. XUMHYECKUE U

Amnanuz popmyi.

¢uznueckue
CBOIiCTBa Pemenne TEKCTOBBIX KOIMYECTBEHHBIX H
0JTHOATOMHBIX Ka4eCTBEHHBIX 3aJ1ay.
CIHPTOB. Cnymanue 0ObACHEHUH yUUTEs.
3. Tommepun = o bopmyir.
Ipe/ICTABUTEIh
MHOTOAaTOMHBIX Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
CIIHPTOB. Ka4eCTBEHHBIX 3aJ1a4.
Caymanue 00bsCHEHUH yuuTes.
4. ®enou.

Ananuz ¢popmyit.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/a4.
Caymianue oObSCHEHUN YUUTEIIsL.

5. Amnpnerungsl u
KETOHBI.

Amnanuz popmyi.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a/1aY.
Crnymanue 00bsICHEHUH yUnTesl.
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6. KapbonoBsie
KHUCIIOTBI.

Pa6ota B mapax.

PaboTa B rpynmax.

Pemenue 3anmau.

IIpoBepka moy4eHHBIX 3HAHUM.

7. ®dusndeckue u Anamuz GopmyiL. Hatuuk pH
XUMHUYECKHE
CBOICTBA Pemienrie TEKCTOBBIX KOJIMYECTBEHHBIX U
Kap6OHOBBIX Ka4YeCTBCHHBIX 3a/ay4.
kucsior. Bpicmue | Cnymanue oObICHEHHH YIUTEII.
KapOOHOBBIC
KUCJIOTBL. MBLIA.
8. Cnoxunsie | Cnymanue 0ObSICHCHUN YIUTENS.
3¢upsL. XKupsl. CamocrosTenpHas paboTa ¢ yueOHUKOM.
Pabora ¢ Tabauieit Menneneesa.
Pabora ¢ kapToukamu.
9. VYrieBoabl.
Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
Monocaxapusl. C 6 .
JylaHue OObsICHEHUN yUuTeNsl.
CamocTosTenbHas paboTa ¢ y4eOHHUKOM.
10. lucaxapupt u Pabora ¢ pa3aTouHbIM MaTepHaIOM. Aaranx pH
HOTHCAXAPHIIEL. Crnymanue oObsICHeHUI yUnuTeNsl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
11. O600menue u | PaboTa c pa3garoyHbIM MaTepUaIoM.
CUCTEMAaTHU3aLMs Pemenue 3anau.
3HaHUU no | 3akperuieHue 3HaHu# 10 TeMe.
Kkuciopoacoaepxka | IloaroroBka Kk KOHTPOJIBHOH pabdoTe.
1011209
OpraHUYECKUM
BELIECTBAM.
12.  KonrtponbHas | Pemenue 3aganuii KOHTPOIHHOM pabOTHI.
pabota Ne2:
«Kucnopoaconepx
amiue
OpTraHUYECKHE
BEIL[ECTBAY.
13. Ilpaktuueckas H
a0ronenue 3a JIEMOHCTpPALUSIMU
pabota Nel e
«Mnentuduranus OO0bsicHeHre HAOIIOJaeMBIX SIBJIEHUH.
OPTaHHHECKUX [TocTaHOBKa OMBITOB AJII IEMOHCTpAIIUU
COETUHEHUI. KIIACCY.
BrimonHeHne npakTu4eckoil paboThl.
14. Awmunbl. | Ciymanue oObICHEHUN YIUTE. Hatuuk pH
AHWINH. CamocrosiTenpHas paboTa ¢ yaeOHUKOM.
OTéop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHUKAM.
15. PaboTa ¢ pa3aTOYHBIM MaTepUAJIOM.
AMWUHOKHCIIOTEL. Pemnrenue 3amau.
3akperuieHre 3HaHui 1o TEMe.
16. benku. | PaGoTa ¢ pa3narouHbsiM MaTepraIoM.
Hykneunossie Pemenue 3anau.
KHCJIOTBI. 3akpernieHue 3HaHMil 1o TeMe.
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17. O6o0ieHne u

PaboTa ¢ pa3aTOYHBIM MaTEpUAJIOM.

CUCTEeMaTH3alHs Pemenue 3anau.
3HAaHUW 10 TeMme | 3aKpeluieHHe 3HaHUH 110 TeME.
«A30TOCOepKAIH
€  OpraHuyveckue
BEIIECTBAY.
18. Ilpaktuueckas
P HaGnronenue 32 J1eMOHCTpanusiMu
pabora No2
«Permienune Y ICIBL
OO0ObsicHeHHE HAOII0TaEMBIX SBJICHHIA.
JKCIIEPUMEHTAIIbH
p [TocTaHOBKa OMBITOB AJIsI IEMOHCTpAIIUU
BIX 3a/1a4 MO KypCy K1accy
OpraHUYeCKOi ' .
P Brimonnenue npaktuyeckoit paboThl.
XUMUN.
Hckyccmeenn | 1. UckycctBennsie | Crymanue 0ObsICHEHUM yUUTENs.
vle U | TIOJTUMEPBHI. CamocTrosTenpHas padoTa ¢ y4eOHUKOM.
CUHmemu4ecK OTbéop u cpaBHEHHE MaTepuansa IO

ue nojiumepobl

()]

HECKOJIBKMM HUCTOYHHKaM.

2. CuHTeTHYECKHUE
OpraHUYECKHE
COEIMHEHMUS.

Crnymanue oObsICHEHUH yunuTes..
CamocTtosaTenbpHas paboTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHE Marepuaia 1o
HECKOJIbKUM HCTOYHHUKAM.

3axknwuenue | 1. 3akperienue u | PabGota ¢ pa3gaTouHbIM MaTEpHAIOM.
2u) crucTeMaTu3aus Pemenune 3agau.
3HAaHUW 10 Kypcy | 3aKkperuieHue 3HaHUH 10 TeME.
xumun 10 kimacca. | [lonaroroBka Kk KOHTPOJIBHOU padoTe.
2. Urorosas | Pemenue 3apanuii KOHTPOJIHHOM pabOTHI.
KOHTPOJIbHAs
pabora.
11 KJIACC (34 UACA)
Ha3zeanue Tema ypoka OcHnognbwie euowl deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsa anue
0oopyoosa
HUA
uenmpa
«Touka
Pocmay
Cmpoenue 1. OcHoBHBIE Crnymianue oObACHEHUH yUUTeIIs.
eewecmea(12 | ceeneHus o CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
u). CTPOECHHHU aTOMa

2. Tlepnoanueckuit
3aKOH U CTPOEHHE
aToma.

Pabota ¢ pa3gaTouHBIM MaTEpHATIOM.
Cnymianue oObSICHEHUH yIUTEs.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.

3. HNonnas
XUMHYECKAsT CBS3b.
KoBanenTHas
XUMHUYECKAsI CBA3b.

Crnymanue oObSICHEHUH yIUTEs.
CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHEHHE MarTepuaiga IO
HECKOJIBKMM UCTOYHHKAM.
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4. Meranudeckas
XHUMHUYECKasT CBSI3b.
Bonopoanas

XHUMHUYECKAs CBSI3b.

Cnymanue 0ObsICHEHUH yunuTeNs.
CamocTtosiTeapHas padoTa ¢ y4eOHUKOM.
Pabora ¢ Tabauneit Menaeneena.
Pabora ¢ kapTouKamu.

5. Ilonumepsr.

Cnymanue oObsICHEHUH yunuTeNsl.
PaboTa B mapax.
Pabora B rpynmnax.

6. T'azoo0pa3Hbie Hatuuk
Pabota ¢ pa3iaTouHbIM MaTepHAIOM. .
BeulecTta. JKuakue o BBICOKOU
Cnymanue oObsICHEHUH yUnuTeNs.
BEILECTBA. TeMIIepaTyp
CamocTtosTenbHas padoTa ¢ y4eOHUKOM.
bl, Jlaruuk
TeMIIepaTyp
Bl
IIJIATUHOBBIN
7.  Ilpakthueckas Jatuuk
HaoOmronenue 3a JIEMOHCTpPALUSIMU .
paboTta Nel BBICOKOU
YUHTEIA.
«Ilonmyuenue, o TeMIIEpaTyp
OO0bsicHeHHE HAOTIOJAEMBIX SIBIICHUM.
coOupaHue u bl, Jlatuuk
[locTaHOBKa OMBITOB AJI AEMOHCTpPALUU
pacro3HaBaHue TeMIIepaTyp
KJIaccy.
ra3zoBy. . bl
BrimonHenue npakTudeckoit paboThl. .
TJIATUHOBBIM
8. Teepable | Cnymanue oObsICHEHUH YUUTEIS. Jaruuk
BEIIECTBA u | Pemenne nocraBiaeHHbIX 33/1a4. BBICOKOI
JIUCIIEPCHBIE Pabora ¢ yaeOHUKOM. TeMIlepaTyp
CHCTEMBI. PaGota B mapax. bl, Jaruuk
Pabora B rpymnmax. TeMIlepaTyp
BI
TIJIATUHOBBIN
9. CocraB | Cnymianue oObSICHEHUN YUUTES.
BeniectBa. Cmecu. | Pemenue 3agau.
Pa6ota B mapax.
Pabota y nocku.
10. Pemenne | PaboTa ¢ pa3gaToyHbIM MaTepuaioMm.
JKCIIepUMEHTaNbH | Pemenue 3amau.
BIX 3aJa4 M0 IjaBe | 3aKperyieHue 3HaHU 10 TEME.
1 «Ctpoenue | [lonroroBka Kk KOHTPOJIBLHOU padoTe.
BEIL[ECTBAY.
1. Pemenue | PaGota ¢ pa3gaTouHbIM MaTEpHAIOM.
JKCIepUMeHTaNbH | Pemienue 3amau.
BIX 3aJa4 MO TJIaBe | 3aKperuieHue 3HaHUM MO TEME.
1 «Crtpoenue | [ToaroroBka Kk KOHTPOJIBHOH padoTe.
BEILIECTBAY.
12. KonrtponwHas | Pemenne 3aianuii KOHTPOIBHON pabOTHI
pabora mo rimase 1
«Ctpoenue
BEILIECTBAY.
Xumuueckue 1. Ilomatue o JlaTuuk
peakuuu(8u) | XUMHUECKON BBICOKOM
peakuuu. Peakuuu, TeMIlepaTyp

uaylye 0e3

b, Jlarumk
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N3MCHCHHA COCTaBa
BE€IICCTB.

TeMIIepaTyp
Bl
TJIATHHOBLIHN
— U3MEpEHHue
TeMIepaTyp
bl NIEPEXO0/I0B
AJUIOTPOITHBI
X

Mo I UKaIH
71 CepBHI;
U3MEpEHHE
TeMreparyp
bl IIaBJICHHS
BEIIECTB.

2. Knaccudukanus
XUMHYECKHX
peaKuuit,
NPOTEKAIIUX €
U3MCHCHUEM
COCTaBa BEIICCTB.

Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
Crnymanue oObsICHeHUI yUnuTesl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
AHanu3 ommooK.

AHaan3 KOHTPOJIbHOHN paboThI.

Pabora Hajg ommOkamu.

Jatuuk
BBICOKOM
TeMIeparyp
b, JlaTunmk
TeMIeparyp
Bl
IUIAaTUHOBBIMN
— U3MEpEeHue
TeMIeparyp
bl TIEPEXO00B
AJUIOTPOITHBI
X

Mo T HUKATTH
71 CepHI;
U3MEpEHNE
TeMIIEPATyp
bl TJIaBJICHUS
BEIIECTB.

3. Ckopoctb
XUMHUYECKOU
peakiuu.
O6patuMocTh
XUMHYECKOH
peaKkIyu.
XuUMHUIecKoe
paBHOBecCHE u
CII0COOBI ero
CMCIICHHSL.

Ananuz ¢popmyit.

PenieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/a4.
Cnymianue oObsCHEHUN yUUTes.

Jatuuk
BBICOKOI
TeMneparyp
b, JlaTumk
TeMneparyp
Bl
TUIAaTUHOBBIM
— U3MEpeHue
TeMneparyp
bl [IEPEXOJ0B
AJUIOTPOITHBI
X
MoauUKaII
71 CepHl;
U3MEpEHUE
TEeMIIEPATyp
Bl TIJIABJICHUS
BEIIECTB.

4. Poxp BOIBI B
XUMHYECKHUX

Ananuz ¢popmyit.
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peakuusX.
I'maponus.

Perienue TEKCTOBBIX KOJIMYECTBEHHBIX M
Ka4eCTBEHHBIX 3aJ1a4.
Cnymanue 0ObsICHEHUH yUUTENsL.

5. OKuCIHTEIIBHO-
BOCCTAHOBUTEIIHHEI
e peaKIuu.
DIEKTPOIIH3.

Ananuz ¢popmyit.

Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3aJ1a4.
Caymanue 0ObsICHEHUH yUUTENsL.

6. 3akpemieHue u

Pa6oTa B mapax.

CUCTEMAaTH3aLMs Pabora B rpynmnax.
3gaHuil 10 TeMme | Pemenue 3amad.
«XUMUYECKHE IIpoBepka NnoIy4eHHBIX 3HAHUM.
peaKun»
7. 3akpemienue u | PaboTa ¢ pa3naroyHbiM MaTepUaIoM.
CUCTEMATH3aLM Pemenue 3anay.
3HaHUW 10 Teme | 3aKpeIuieHue 3HaHU| 110 TeME.
«XHUMHUYECKHE [ToaroToBka Kk KOHTPOJIBHOMN paboTe.
peakuum»
8. Kontponbnas | Pemenue 3amannii KOHTpoJIbHOM paboThl. | Jlaruuk pH
pabora No2
«XUMHUYECKUE
peakuumy.
Bewecmea u | 1. Metanisl. Cnymianue oObACHEHUN yUUTEs.
ux ceoiicmea CamocTrosTrenbHas padoTa ¢ y4eOHUKOM.
9u) PaOora ¢ Tabnuneir Menaeneena.
Pabora ¢ kapToukamu.
2. Mertanibl.
PaboTa ¢ pa3aTOYHBIM MaTepUaIOM.
Crnymanue oObsICHEHUH yuuTens..
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
3. Hemeramnsbl.
PaboTa ¢ pa3aTOYHBIM MaTepUAJIOM.
Crnymanue oObSICHEHUN yUUTEs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
4. Kucnotsl. Crnymanue oObsICHEHUH yuuTesl. Hatuuk pH
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM MCTOYHHKAM.
5. OcHoBaHus. Cnymianue oObCHEHUN yUUTes. Hatuuk pH
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Otbop ™ cpaBHEHHE MarTepuaiga IO
HECKOJIbKUM HMCTOYHHUKAM.
6. Conu. Crnymanue 0ObsICHEHUH yuuTesl. Hatuuk pH

CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTtbop ™ cpaBHeHHWE Marepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

7. T'eHeTnueckas
CBSI3b MEXITY
KJIacCaMu

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a/a4.
Cnymanue o0bSICHEHUH YUUTEIIsL.
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HCOPTaHUYCCKUX U

OpTraHUYECKHUX
BEIIECTB.
8. IlpakTuueckas
HaOmronenue 3a JIEMOHCTPALUSAMHU
pabora No2
YUHUTEIIA.
«Pemenne o
OO0bsicHeHNE HAOIFOJaeMBIX SIBJICHUN.
AKCIIEPUMEHTAIIbH
[TocTaHOBKa OMBITOB AJI JEMOHCTPALIUU
BIX 3a1a4 Ha
KJIaccy.
UICHTH(DUKAIUIO o
BrimonHeHne npakTH4ecKoil paboThl.
OpraHWYeCKHX U
HEOPTraHUYECKHUX
COCTUHEHUINY.
9.  KoutponsHas | Pemenue 3aganuii KOHTPOJIbHOM pabOTHI.
pabora Ne3
«BemectBa u uX
CBOICTBaY.
3axknwuenue | 1. 3akperienue u | Pabota ¢ pa3gaTouHbIM MaTEpPUAIOM.
5u crucTeMaTu3aus Pemenune 3agau.

3HAaHUU 10 KypCy
xumuu 11 kiacca.

3akperyieHue 3HaHUil 110 TeMe.

2. 3akperuieHue |
cucTeMaTu3anus
3HAaHUU 10 KypCy
xumuu 11 knacca.

HaGmonenue 3a
YUUTEIIS.
O0BgacHeHne HAOIIOAAEMBIX SIBJICHUM.
[TocTaHOBKA OIBITOB JJIsS JIEMOHCTpAIIUU
KJI1accy.

BeinosHeHne MpakTHYECKOM padbOThI.

JEMOHCTPALUSIMU

3. 3akperuicHue
CHCTEMAaTHU3alHs
3HAaHUU MO KypCy
xumun 11 knacca.

PaboTa ¢ pa3naro4HbiM MaTepraIoM.
Pemenue 3amau.

3akpernieHue 3HaHUil 110 TeMe.
ITonrotoBKa K KOHTPOJIBHOM paboTe.

4. 3akperuieHHe U
cucTeMaTu3alus
3HAaHUU MO0 KypCy
xumuM 11 kiacca.

PaboTa ¢ pa3naro4HbIM MaTepraIoM.
Pemenue 3amau.

3akpernsieHue 3HaHUil 10 TeMe.
[TonroToBKa K KOHTPOJIBHOM paboTe.

5. Htorosas
KOHTPOJIbHAS
pabora.

Pemenue 3amanuii KOHTPOJIHLHOM pabOTHI.

1. Ta6puensa O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB 001meoOpa3oBaTeIbHBIX

Cnucok Jimreparypbl

yupexaenuit. — M.: JIpocda, 2006.

2. Xwumwus. 10 xmacc. ba3oBblit ypoBeHb: yUeOHUK sl 0011€00pa30BaTEbHBIX YIPEKICHIH

/ O.C. T'abpuensa. — M: «/Ipoda», 2009. — 191, [1] c. : um.

»w

["a6puensu O.C. HacronpHas kaura s yautens. M.: biouk u K, 2008.
Xumus. 10 kiace: KOHTPOJIbHBIE U TPOBepouHble padboThl kK yueOHuky O.C. ['abpuensHa
«Xumust. 10 xknace. bazoslii yposens» / O.C. 'abpuensn, [1.H. bepeskun, A.A. Yakosa

u Jap.. — 3-e u3., crepeotur. — M.: Ilpoda, 2010. — 253, [3] c.
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INa6puensu O.C. Xumus. 11 knacc. ba3oBbiit ypoBeHb: YIEOHUK TSI
obmeobpa3zoBarenbHbIX yupexaeHuin./O.C. 'abpuensn.— M.: Ipoda, 2009-2011. -191c¢
I"a6puensu O.C. HacronpHas kaura aisa yuutens. M.: biuk u K, 2008.

. Xumwus. 11knacc. KontponsHbie 1 ipoBepodHbIe paboThl K yueOnuky O.C. 'abpuensu
«Xumus. 11 knace. bazossiit ypoBenb»/O.C. I'abpuensn, I1.H. bepeskun, A.A.Yurakosa
u j1p.- 3-e usn., crepeorun.— M.: JIpoda, 2010.-253 c.
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