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1. llosgscHuTEILHAA 3aNMUCKA.

OnHOM W3 BeAyIIMX TEHICHIUN COBPEMEHHOTO OOpa3OBaHMS SBISAETCS €ro MpOQHIU3AIMS.
OnextuBHbIi Kypce «M36pannble Bonpockl xumun 10-11 kmace» opueHTHpPOBaHbBI HA 00YYarOLIUXCH,
NPOSIBJISIIOIIMX TOBBINICHHBI MHTEPEC K HU3YUYCHHIO XHUMHHU M COOMPAIOUIMXCS MPOAOKUTH
o0pa3oBaHKe B Y4€OHBIX 3aBEJICHHUSIX €CTECTBEHHO-Hay4yHOro npoduis. JlaHHbIM 3J€KTUBHBIN Kypc
paccuntan Ha 35 uvacoB B 10 kmacce m 35 wacoB B 11 kiacce u mpenmosiaraeT CyLIECTBEHHOE
yriyOjJeHue 3HaHUl 10 OpraHuyeckod M Heopranuuecko  xumuu. ConepxaHue y4deOHOro
MaTepuaa porpaMMbl COOTBETCTBYET LIEISIM U 3aauaM 6a30BOro 00y4eHHs..

[Ipennonaraercs u3ydeHHE JAHHOTO Kypca MapajuielbHO ¢ M3y4eHHEM Kypca OpraHHYecKOn
xumuu B 10 kiacce u HeopraHudeckoi xumuu B 11 kiacce, yTto mo3BoiauT ydammumces 10-x u 11-x
KJIaCCOB YIIIyOUTb U CUCTEMAaTU3UPOBATh 3HAHMS.

[locne mMOBTOpeHMs BaXHEUIIMX TMOHSATHHA paccMaTpUBACTCA CTPOCHHE W KJacCU(UKAIUSL
OpPraHUYECKUX COEJAMHEHHH, TEOPEeTHYECKYI0 OCHOBY KOTOPOHM COCTaBIS€T COBpPEMEHHas Teopus
XUMHUYECKOTO CTPOEHUS C HEKOTOPBIMU 3JEMEHTAMM DJIEKTPOHHONM TEOpUUM U CTEPEOXUMUH.
JlornueckuM NpoJI0JKEHUEM BeyILEH UIen O B3aUMOCBS3H BELIECTB SIBJISETCS TeMa « XUMUYECKHE
peakuuyu B OpPraHMYecKOW XUMHUU», KOTOpas 3HAKOMMUT YYalUXcs C Kiaccuukanueil peakuuil B
OpPraHUYecKOM XMMHMHM M JaéT INPEACTaBICHUE O HEKOTOPBIX MEXaHU3Max HUX HPOTEKaHUS MU
XUMHAYECKHE PEaKIUU B HEOPTraHUYECKONH XUMUH.

[TonydyeHHble B NEPBBIX TeMax TEOPETUYECKUE 3HAHUS YYaAIMXCS 3aTE€M 3aKpeIUIIoTCS U
pa3BUBAIOTCS Ha OOraroM (akTHUECKOM MaTepHaje XMMHUHU KIACCOB OPTaHMYECKHX COCIMHEHHH,
KOTOpbIE pPAacCMAaTPHUBAIOTCA B IOPSAJKE YCIOXKHEHHS OT Ooyiee NpPOCThIX (YIJIEBOAOPOIOB) [0
Hanbonee CIOXHBIX (OmomonmumepoB). Takoe TOCTpPOCHHE TMPOTPaMMBbl IIO3BOJISECT YCHIIUTH
JeTyKTUBHBIH MMOJIX0/] K U3YUYEHUIO OPraHNYECKON XUMHUU.

OnexTuBHbIN Kype «30paHHBIE BOIIPOCHI XMMHUHM» MOKET OBbITh PEaJr30BaH 3a CUET 4acoB
HIKOJIBHOI'O KOMIIOHEHTA y4eOHOr0 IJIaHa C 1IeJIbI0 YIITyOIeHHOro 00yueHHs! XUMUH.

Llenb nJIEKTMBHOIO Kypca: CHCTEMaTHU3UPOBATh M YIJIYOMTh 3HAHUS YYalllUXCsl MO OpPraHUYECKOM
XMMHUU, HAyYUTh pelaTh pa3HOOOpa3HbIe 331a4K OBBIIIEHHON CII0KHOCTH.

3ajgauu:

- c¢(opMUpPOBATh U YrIyOUTh 3HAHUS y4yallUXCs IO OPraHUYECKON XUMHUM U HEOPraHUYECKON XUMUH;
- NPOAOKUTH (OPMHUpPOBAaHME HAa KOHKPETHOM Y4eOHOM MaTepuajne YMEHUH: CpaBHHUBATh,
aHAJIM3UPOBaTh, COMOCTABIATh, BBIWICHATH CYIIECTBEHHOE, I'PAMOTHO M JOKa3aTeJbHO H3JaraTh
y4eOHBI MaTepuas, cCaMOCTOATEIbHO IPUMEHSATh, TIOTIOJIHITh U CUCTEMATU3UPOBATh 3HAHUSI.

- pa3BUBATh UHTEIUIEKTyaJIbHbIE TBOPUECKUE CITIOCOOHOCTH yJaluXcs;

-pa3BUBaTh MHTEPEC K U3YYEHUIO XUMUHU 11 OCO3HAHHOTO BbIOOpa npodeccu.

2. Ilnanupyembie pe3ybTaThl 00yYeHUsI

e B pesynbraTte u3ydeHus 3J1eKTUBHOTO Kypca «30paHHbIE BONIPOCHl XUMHUM» BbINYCKHUK 10
KJIACCA HAYYHUTCH

o IloHumarb e6adcnelluiue XxumuyecKkue NOHAMUA. XUMHYECKasd CBfA3b, YIJICPOIHbIN
ckeJieT, QyHKIMOHAIbHAA IPYIINA, H30MEpPHs, TOMOJIOTHS;

*  OCHOGHblE Meopun XuMuu. CTPOCHUSI OPraHuYeCKUX COeMHCHMI;

eaiicHellue 6euiecmed U Mamepuaibl. MypaBbuHas U YKCYCHasi KMCIIOTHI; II€TI0YH, METaH, ITHIICH,
areTusIeH, OEH30J1, DTaHOJ, )KUPBI, MbLIA, TJIFOK03a, caxapo3a, Kpaxmall, KjieT4aTka,

yMeTh:

® Ha3vleamp N3YYCHHBIC BCUICCTBA 110 ((TpHBHaHLHOﬁ)) NN Me)I(,HyHapo,HHOﬁ HOMCHKIJIATYPC,



e onpedenams. BAICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKHX DJIEMEHTOB B OPTraHUYECKHUX
COCIMHEHUSX, TUI XMMHUYECKOM CBSA3M B OPraHMYECKUX COEIWHEHUSX, MPUHAJJICKHOCTH
BEILIECTB K Pa3JIMUYHBIM KJIACCaM OPTraHUYECKUX COCTUHECHU;

e Xapakmepu3oeams:. OOIIME XUMUYECKHE OCHOBHBIX KJIACCOB OPraHWYECKUX COEIUHEHUII;
CTPOCHUE U XUMUYECKHUE CBOMCTBA M3YyUYEHHBIX OPraHUYECKUX COCAMHEHUM;

e 00BACHAMD: 3aBUCUMOCTh CBOWCTB BEIIECTB OT HUX COCTaBa U CTPOCHHUS;, MPUPOIY
XUMHUYECKOM CBSI3M B OPraHUYECKHX BEIIECTBaX, 3aBHUCHUMOCTh CKOPOCTH XHUMHUUYECKOU
PEeaKuu 1 MOJOKEHHUS XUMUYECKOTO PABHOBECHS OT Pa3IUYHbIX (PaKTOPOB;

*  GLINONHAMb XUMUYECKUII IKCHEPUMEHMm TI0 PACIO3HABAHUIO BAXHEUIIUX OpPraHMYECKUX
BELIECTB;

e NP0B0OUMb CAMOCTOSATEIBHBIA TOWCK XWMHUYECKOW HWH(OpMAMU C HCHOIH30BAHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJISPHBIX W3/JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UWHTepHETa); WCIOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH i OOpabOTKH W
neperayu XuMuieckoil nHGOpMaIuu 1 ee MPeICTaBICHHsI B Pa3IMYHbIX (hopMax;

B pesynbrare uzyueHus 3J1eKTUBHOTO Kypca «/30paHHbIe BOIpOChl XUMHUKY BbIycKHUK 10 Kjacca
CMOZKeT HAYYHUThCH:

HCNOJIb30BATH NPHOOPEeTEeHHbIe 3HAHUSL M YMeHHMSl B TMPAKTHYECKOH [esiTeJJbHOCTH M
MOBCEAHEBHOM *KU3HU IS

° OIpCACICHUA BO3MOXKXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX
1 OIICHKU MX MOCJICICTBHI;

e DKOJIOTMYECKH IPaMOTHOTO MOBEACHUS B OKPYXKAOIICH CpeJie;

e OICHKH BIMSHHUS XHMHUYECKOTO 3arps3HCHUS OKPYKAIOIIEH cpeibl Ha OPraHu3M YeOBeKa U
IPYTU€ )XUBbIC OPraHU3MBbI;

e 0e30mMacHOr0 OOpalieHUs ¢ TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, J1a00PATOPHBIM
o0opynoBaHUEM;

e KPHUTHUYECKOH OICHKH JIOCTOBEPHOCTH XHMUYECKOW MH(OpMAIINK, MOCTYIMAOMICH U3 pa3HbIX
NCTOYHHUKOB.

.JII/I‘{HOCTHbIe, METANPEAMETHBIC U MMPEAMETHLIC PE3YJAbTATHI OCBOCHUSA yqeﬁﬂoro npeamMera.

IIpeaMeTHBIMHU pe3yabTaTaMu OCBOEHHsI BhITycKHHKamMu 10 kiacca OCHOBHOW IIKOJIBI DJIEKTHBHOTO
Kypca «36pannbie Borpocskl xuMuu 10-11 kiacey sBIASIOTCS:

1. B mno3naBaTenbHOIl cdepe: - naBaTh ONpeAeseHUs M3YYEHHBIX MOHATHH; - HaOMoAaTh U
ONMCHIBATh JEMOHCTPALIMOHHBIE M CaMOCTOSITENIBHO IIPOBEJIEHHBIE DJKCIEPUMEHTBI, a TaKXKe
XUMHUYECKHE PEaKIUH, MPOTEKAIoIIUe B MPHUPOJAE, UCHOIb3YS A ATOI0 PYCCKUM A3BIK U A3BIK
XUMHM; - OIUCHIBaTb M PAa3jInyaThb HM3YYEHHBIE KJIACCHI HEOPraHMYECKMX M OPraHMYECKUX
COEMHEHMH, MpOCThIE U CJIOXHBIE BELIECTBA, XUMHUYECKHE pEaKUuu; - KIaCCUPHUINPOBAThH
U3yYeHHbIE OOBEKTHI U SBJICHUS; - J1€1aTh BHIBOJBI U YMO3aK/IIOUEHHs U3 HAOIIOACHUH, N3yUeHHBIX
XUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO aHAJIOTHH CO
CBOWCTBAaMM HM3Y4YEHHBIX; - CTPYKTYpHUpPOBaTh M3yUYEHHBIH Marepuan ¥ XUMHUYECKYI0 WH(pOpMAIUIO,
MOJIYYEHHYIO U3 APYTUX UCTOUYHUKOB; - MOJIEIMPOBATh CTPOCHNE aTOMOB 3JIEMEHTOB.

2. B 1IeHHOCTHO-OpPUEHTAIIMOHHOW cdepe: - aHAMM3UPOBaTh W OIEHWBATH TOCIEICTBHS IS
OKpYyXaroled cpeapl OBITOBOM M TPOU3BOACTBEHHON [ESATEIBHOCTH YENOBEKa, CBS3aHHOU C

nepepaboTKOM BEIIECTB.

3. B TpynoBoii cdepe: - IpOBOAUTH XUMHUECKUN IKCIIEPUMEHT.



4. B cepe 06e30mMacHOCTH KUIHEAEATEILHOCTH: - OKa3bIBaTh MEPBYIO IOMOIIL MPH OTPaBICHUSIX,
0’KOTax M IpYruX TPaBMax, CBSI3aHHBIX C BEILIECTBAMU U J1JaOOPATOPHBIM 000PYI0BAHUEM.

MeTtanpeaAMeTHBIMH pe3yJbTaTaMd OCBOEHHMs BblmyckHUKamMu 10 kigacca OCHOBHOM IIKOJIBI
3JIEKTUBHOTO Kypca «/30paHHbIe BOIPOCH XUMHUM SIBIISIOTCS: — UCIIOJIb30BAaHHE YMEHUN U HABBIKOB
pa3IMYHBIX BHJOB II03HABATEIbHOW JACATEIBHOCTH, IPUMEHEHUE OCHOBHBIX METOIOB ITO3HAHUS
(cucteMHO-UH(OPMAIIMOHHBINA  aHAU3, MOJCIMPOBAHUE) [UIA M3YYCHUS pa3IUYHBIX CTOPOH
OKpPY’KAIOIEH JEHCTBUTENBHOCTH; — MWCIIOJIB30BAHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX OIE€paLuil:
(dbopMyIHpOBaHUE THIIOTE3, AaHATM3 U CUHTE3, CPaBHEHHE, 0000IIECHHE, CUCTEMAaTH3aIMsl, BBISBICHHUE
IIPUYMHHO-CJICACTBEHHBIX CBSI3€H, MOUCK AHAJIOIOB; — YMEHUE I'€HEPUPOBATb HUJECH U OIPENCIATh
CpeAcTBa, HEOOXOAMMBIEC Il MX pealn3allii; YMEHUE ONPEACTATh LENU U 3a7addl JesTEIbHOCTH,
BBIOMPATH CPE/ICTBA PEATU3ALMH LIEJIU U MPUMEHATh UX Ha MPAKTHKE; — MCII0Jb30BaHUE Pa3IMYHBIX
MCTOYHUKOB JJIS TIOJTYYEHUS] XUMHUECKOW HHPOPMALIUH.

JIMYHOCTHBIMHU pe3yiabTaTaMu OCBOCHMS BbITycKHHKaMu 10 kiacca cpenHeil MIKOMIbI 3JIEKTHBHOTO
Kypca «/30paHHbIE BOIPOCHI XUMHMH» SIBISIOTCS: 1) B LEHHOCTHO-OPHEHTALMOHHOM cdepe —
YyBCTBO TOPJOCTH 3a POCCHUHCKYI0 XHUMHUYECKYIO HayKy, TyMaHu3M, OTHOIIEHHE K Tpyay,
LIEJIEYCTPEMIIEHHOCTD; 2) B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BHIOOpY AajibHEHIIeH
o0pa3oBaTeNbHON TPaeKTOpuu;3) B MO3HABATENBHON (KOTHUTUBHOW, MHTEIUIEKTYyalbHOU) chepe —
YMEHHUE YIPaBJIATh CBOCH O3HABATEIIbHOM JESITENbHOCTBIO.

B pesynbrare u3ydenus aniekTuBHOTO Kypea «M30pannsie Bonpockl xumun10-11kmace» BBIMYCKHUK
11 kiacca HAy4YUTCSH:

e - @axcHeuwue Xumuueckue HOHAMUA., OKUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAaHOBJICHUE, TEIJIOBOM 3((EeKT peakiuu, CKOPOCTb XHUMHUYECKON peakluu, KaTaaus,
XUMHYECKOE paBHOBECHE, YITEPOJHBIA cKeseT, (YHKUMOHAIbHAs Tpylna, HW30MEpuUs,

TOMOJIOT S,
e - OCHOGHblEe 3AKOHbl XUMUW. COXPAaHEHUS MacChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;
e - OCHOGHblE MeOpuUU XUMUU: XUMUYECKON CBSI3U, SJIEKTPOJIUTUYECKON JIUCCOLMALINU,

CTPOEHUS OPTraHUYECKUX COCIMHEHU;

e - gadiCHellwue eeuyecmea U Mamepuanbl. OCHOBHbIE METAJUIbI U CIUIABBI, CEpHAsl, COJSHAs,
a30THasl U YKCyCHas KHCJIOTBI; IIEJIOUH, aMMHUaK, MUHepaibHble yI10OpEeHMsI, METaH, 3TUJICH,
arieTuseH, O€H30JI, 3TaHOI, JKUPBI, MbUIA, TIIOKO3a, caxaposa, Kpaxmaj, KieTdyarka, OenKu,
HWCKYCCTBEHHBIE M CUHTETHYECKHE BOJIOKHA, KAyYyKH, IJIACTMACCHI;

o ymembw:

e - HA3bl6amMb N3YUYEHHBIE BEILECTBA M0 "TPUBUAIBHON" UM MEKyHAPOJHON HOMEHKIIATYPE;

e -onpedenamp. BAJCHTHOCTb W CTEIECHb OKHUCICHHS XUMHYECKHX JJIEMEHTOB, THI
XUMHUYECKOM CBSI3U B COEIMHEHMSIX, 3aps]l MOHA, XapaKTep Cpelabl B BOJHBIX PacTBOpPAX
HEOPraHWYECKUX COCAVNHEHUM, OKUCIIMTENIb U BOCCTAHOBUTENb, IPUHAIIEKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaCCAM OPraHUYECKUX COEIUHEHMI;

* - Xapaxmepu306amp: >IEMEHTbl MaJbIX NEPHOJOB IO MX IOJOKEHHUIO B INEPUOINYECKON
cucteme /.M. MenneneeBa; oOlpe XMMUYECKUE CBOMCTBA METAJIJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX U OPraHMYECKHUX COCIUHEHUH; CTPOCHHE M XUMHUYECKHE CBOMCTBA
M3YYECHHBIX OPraHUYECKUX COCIMHEHNUN;

e - 00bACHAmMb. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HX COCTaBa W CTPOCHHS; HPUPOAY
XUMHYECKON CBs3M (MOHHOW, KOBAJICHTHOM, METaNTMYEeCKOii), 3aBUCHUMOCTh CKOpPOCTHU
XUMHUYECKON PEAKIIUU U TIOJIOKEHUSI XUMHUIECKOTO PABHOBECHS OT Pa3IMYHBIX (PaKTOPOB:



* - GLINOJIHAMb XUMUYECKUNM JKCIIEPUMEHT 110 PACIO3HABAHMIO BAXKHEHIIMX HEOPraHUYECKUX
Y OPraHUYECKUX BEUIECTB;

e - HPO60OUMb CAMOCTOSATEIBHBIM TOUCK XMMHUYECKOH HWH(POpMAUU C HCHOJIb30BAHUEM
Pa3IUYHBIX HCTOYHUKOB (HAyYHO-NOMYJIAPHBIX W3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB HWHTepHeTa); MCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTMH s 00paboTKH U
nepeaayy XMMHUYECKOH HH(POPMALIUKU U €€ NPEICTaBICHUs B pa3IMuHbIX (hopMmax;

B pesynbrare uzydueHus 3J1eKTUBHOTO Kypca «/30paHHbIe BOIPOCH XUMHUKY BbIycKHHK 11 Kjacca
CMOZKeT HAYUYHUThCH:

*  UCNONB306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCHmuU U
NO6CEOHEBHOI HCUZHU OJIA:

e - O0OBACHEHMS XUMHUYECKHX SBICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY M HA TIPOU3BOJICTBE;

e - ONpEIeNeHHs BO3MOYKHOCTH IPOTEKAaHUS XUMMUYECKUX IPEBPALCHUH B Pa3JIMYHbIX
YCIIOBUSAX M OLIEHKU UX TOCJIEICTBUM;

e - 3KOJIOTMYECKH IPaMOTHOTO IIOBECHMSI B OKPY’KaIOLIeH cpeie;

e - OLICHKHU BIMSHHUSA XMMHYECKOTO 3arpsS3HEHUS OKPYKAIOIICH CpeJlbl Ha OPTaHU3M YeJIOBEeKa U
JpyTUE KUBbIE OPTaHU3MBI;

e - Oe3omacHoro oOpallleHHs C TOPIOYMMH W TOKCUYHBIMU BEIECTBAMHU, JIAOOPATOPHBIM
000pyZI0BaHUEM;

e - IPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPALIMHU B OBITY U HAa IPOM3BOJICTBE;

e - KPUTUYECKOHN OLEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(OpMALUH, TOCTYNAIOIEH U3 pa3HbIX
MCTOYHHKOB.

.JII/I‘IHOCTHLIe, METaNpeIMETHBIC U IPEIAMETHDLIC PE3yJbTaTbl 0CBOCHUS y‘léﬁHOFO npeamMmera.

IIpeaMeTHBIMH pe3yabTaTaMU OCBOCHMS BBITyCKHMKaMU 11 kiacca OCHOBHOM LIKOJIBI 3JIEKTUBHOTO
Kypca «/30paHHbIe BOIIPOCHI XUMUUN SBIISIOTCA:

1. B mo3HaBarenbHON cdepe: - naBaTh ONpEACTCHHUS H3YyYCHHBIX IOHITHH; - HaOMIONaTh M
ONMCHIBATh JEMOHCTPALIMOHHBIE M CaMOCTOSITENIBHO IIPOBEIEHHBIE DJKCIEPUMEHTBI, a TaKXKe
XUMHUYECKHE PEaKIUH, MPOTEKAIoIIUe B IMPHUPOJAE, UCHOJb3YS AN ATOr0 PYCCKUM SA3BIK U A3BIK
XUMHM; - OIUCHIBaTb M PAa3jInyaTb M3YYEHHBIE KJIACCHl HEOPraHMYECKMX M OpPraHMYECKUX
COEMHEHMI, MpOCThlE M CJIOXHBIE BEUIECTBA, XUMHUYECKHE pEaKLUUU; - KIACCUPHUIMPOBATH
U3yYeHHbIE OOBEKTHI U SBJICHUS; - 1€1aTh BHIBOJbI U YMO3aK/IIOUEHHs U3 HAOII0AEHUH, N3yUeHHBIX
XUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB IO aHAJIOTHH CO
CBOWCTBAMM HM3Y4YEHHBIX; - CTPYKTYpHUpOBaTh M3yUYEHHBIH MaTepHal U XMMHUYECKYI HH(OpMAIHIO,
MOJIYYEHHYIO U3 APYTUX UCTOUYHUKOB; - MOJIEIMPOBATh CTPOEHNUE aTOMOB 3JIEMEHTOB.

2. B 1EHHOCTHO-OPUEHTAIMOHHON cdepe: - aHaTu3upoBaThb M OIEHUBATh MOCIEACTBUS IS
OKpY’Karolme cpeapl OBITOBOM M TPOU3BOACTBEHHOW JEATETHHOCTH 4YEJOBEKa, CBS3aHHOM C
nepepaboTKOi BeleCTB.

3. B TpynoBoii cdepe: - IpOBOAUTH XUMHUECKUN IKCIIEPUMEHT.

4. B chepe 6e30macHOCTH JKU3HENEATEIBHOCTH: - OKa3bIBaTh MEPBYIO MOMOIb NPU OTPABICHHUSIX,
0’KOTax M JIPYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM.

MeTtanpeAMeTHBIMH pe3yJbTaTaMU OCBOEHHS BbIMyCKHHMKamMu 11 kiacca OCHOBHOM INIKOJIBI
AJIEKTUBHOTO Kypca «/30paHHbIe BOIPOCH! XUMHUI SBJISIOTCS: — HCIOJIb30BaHNE YMEHUN U HAaBBIKOB
Pa3JIMYHBIX BHUJIOB II03HABATEIIBHOW [JEATEIbHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHHUS
(cucteMHO-UH(DOPMALIMOHHBIM ~ aHANU3, MOJEIUPOBAHMUE) JUISI HW3YYEHHsI PAa3JIMYHBIX CTOPOH



OKpY>Karolel JeHCTBUTEIbHOCTH; — HCIOJIb30BAHUE OCHOBHBIX HHTEJUICKTYaJIbHBIX OIEpaluil:
(dbopMynpoBaHHE TUIIOTE3, aHAIM3 U CHHTE3, CPaBHEHUE, 0000IIEeHNEe, CUCTEMAaTH3aIHs, BBISIBICHHE
MIPUYMHHO-CIIEACTBEHHBIX CBS3€il, MOMCK aHAJOroB; — YMEHHUE T'€HEPUPOBATh UIEU U ONPEACIATH
CpeacTBa, HEOOXOIMMBIE U UX pealu3allui; YMEHHUE ONpEeAeNsTh IeJId U 3a/adl JesSTEIbHOCTH,
BBEIOMpATh CPEJICTBA PEATU3aliU 1Ie]Id U MPUMEHSITh WX Ha MPAKTUKE, — MCIOIH30BAHUE PA3THUHBIX
HCTOYHUKOB I MOJy4EHHUsI XUMUYECKON HHpOpMaLuH.

JIMYHOCTHBIMH pe3yJbTaTaMU OCBOCHHS BBIMYCKHMKaMU 11 kilacca cpelHeil IIKOJBI 3JIEKTHBHOTO
Kypca «VI30paHHBIE BONPOCHI XMUMHW» SIBISIOTCA: 1) B IEHHOCTHO-OPHEHTAIIMOHHON chepe —
YYBCTBO TOPIOCTH 33 POCCHHCKYI0 XHMHUYECKYI0 HayKy, TyMaHH3M, OTHONICHHE K TpYIy,
I[EICYCTPEMIICHHOCTh; 2) B TPYAOBO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JaibHEHIIEH
00pa3oBaTeNbHON TPAeKTOpUU;3) B MO3HABATEILHOW (KOTHUTUBHOW, WHTEIUICKTYalIbHON) chepe —
YMEHHE YIPABISATH CBOCH MMO3HABATEIBHOMN JESITEIHLHOCTHIO.

3. Conep:xkaHue 3j1eKTHBHOTO Kypca 10 kiace

Pa3nen 1: HoMeHKIaTypa U KiacCupUKALKA OpraHUYEeCKUX COSTUHEHHH - 2 4

Knaccudukamuss opraHMYecKWX COCIUHEHHWA TI0 CTPOCHHIO YIJIIEPOTHOTO CKejJera( aluKIN4ecKue,
KapOOLMKINYECKAE W TETEPOIUKINYEcKre); Mo (YHKIMOHANBHBEIM TpymnmaMm (CIUPTHI, (PEHONbI, MPOCThIC
3UpBIL, aTbACTHb], KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE (QUPBI).

IIpocTpaHcTBeHHass M30Mepusi M €€ BHUABL: I'€OMETPUYECKass M ONTHUYECKas. DBHOJNOrMdeckoe 3HaueHue
onTtudeckod m3zoMepuu. OTpakeHHE OCOOEHHOCTEW CTPOEHHUS MOJEKYJ TeOMETPHUYECKUX W ONTHYECKHX
HU30MCPOB B X HA3BaHUAX.

Pacuérnsle 3anaun:

Pemenwne 3amay Ha BBIBOJ (hOPMYN OPraHMYECKHX BEIIECTB MO €r0 OTHOCHUTENFHOW IUIOTHOCTH M MacCOBOU
JOJIM DJICMCHTOB B COCIUHCHUSX.

JemoHcTparuu: 2) o0pa3ipl NPEACTABUTEICH pa3IMYHbIX KJIACCOB OPraHUYECKHMX COCAMHCHUH M MX
IIAPOCTEPIKHEBBIE MOJAEIIH.

Pa3nea 2: Yrnesogoposs! - 10 g

Ankanbl.  Crtpoenne u  noaydeHue. CrTpoeHHMe  MOJEKyJIbl  MeTaHa U APYIHux
ankaHoB. [IpombinuieHHBIE (KPEKUHT AIKAHOB, (PpaKIIMOHHAS ITEPETOHKA HEYTH) U J1abopaTopHBIE (
cuHTe3 Bropua, nexapOokcuinpoBaHue cosneil KapOOHOBBIX KHCIIOT, TUAPOIN3 KapOuia altOMUHUS)
CIOCOOBI MOTYyYEHHUST aJTKAHOB.

XUMUYECKHE CBOWMCTBA aJKaHOB. MeXaHU3M pPEAaKIUM pPaJUKaIbHOIO 3aMEIEHUs, €ro CTaIuu.
[IpakTHueckoe UCIoNb30BaHUE 3HAHUI 0 MexaHu3Me (CBOOOIHOPaUKaIbHOM) pEaKluu B IIpaBHIIaxX
TEeXHUKU O€30MaCHOCTH B OBITY M Ha IIPOU3BO/ICTBE.

Anxenpl. CTpoeHHME MOJIEKYJIbl ATHJIEHA M JPYruxX ajnkeHoB. llomyueHue allkeHOB: KpPEKHHT
He(PTENPOIYKTOB, JETHAPUPOBAHHE AJIKAHOB, JETUAPOTAIOTEHUPOBAHKE, JIeraJOreHHPOBaHHE).
XUMUYECKHE CBOMCTBA: MEXAHU3M PEAKIIUU AIEKTPOPUIBHOTO IPUCOETUHEHUS K alIKEeHaM.

Anxunbl. CTpoeHHE MOJIEKYJIbl alleTUIEHA U IPYrux ajakuHOoB. [lonydyeHue alKMHOB: METAHOBBIA U
KapOUIHBIN CIIOCOOBI, AETUAPOTaJIOreHUPOBAHUE.

[{ukoankaHsl: CTpPOCHHE, N30MEPHS, HOMEHKIIATypa, CBOWCTBA.

Apensbl. CTpoeHue MoseKyibl 6en3ona. U3omepus u Homenkiarypa. [lonyuenue apeHoB.

Pacuérnpie 3aauu 110 TeMe «YTIEBOLOPOIBIY.

JlaGopaTOpHBIE OTIBITHI.

1. CpaBHEHUE TUIOTHOCTH ¥ CMEUIMBAEMOCTH BOJIbI M YTJIIEBOIOPOAOB.

2. IlocTpoenne Moeneil MOJIEKYJ AJIKEHOB.

3. O6HapykeHHe aIKMHOB B OCH3WHE.

[IpakTuueckue paboTHI.

1.KauecTBeHHBIN aHANN3 OPraHUYECKUX COEIUHEHUN.

2.Y11eBoaopOIbI.

Pazgen 3: Cnupthl ¥ GpeHounsl - 7 4
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Crouprel. Kimaccugukanus crnuptoB. OcoOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS cupToB. OCOOCHHOCTH
XUMHUYECKHX CBOMCTB MHOI'OATOMHBIX CIIUPTOB. KauecTBEHHas peaklyisi HA MHOTOATOMHBIE CITUPTHI.
@®cHoubl. B3auMHoe BiMsHHE aTOMOB W TPYIl aTOMOB B MOJEKYJIaX OPraHMYECKHUX BEIIECTB Ha
npumepe ¢enona. CpaBHEHUE KUCIOTHBIX CBOIMCTB BOJIbI, OHO- U MHOTOATOMHBIX CIIUPTOB, (heHoa.
DnexTpohuIbHOE 3aMenIeHIe B OEH30IbHOM KOJIBIIE.

JleMoHcTpanuu: 6) CpaBHEHHE CKOPOCTEH B3aUMOCHCTBUS HATPHS C STAHOJIOM U TIIHIIEPUHOM, 1)
00pasIlbl YTICBOIOB M M3/ACTUI U3 HUX, 8) B3auMOJAEWCTBHE caxapo3sl ¢ Tuapokcuaom meau (II).
JIaGopaTopHbIE ONBITHI:

4. PacTBOpUMOCTb MHOT'OATOMHBIX CIIUPTOB B BOJIE.

5. BzauMopeicTBHEe MHOTOATOMHBIX CITUPTOB C ruapokcuaoM meau (I1).

Paznen 4: Anpierunbl ¥ KETOHBI - 3 4

Oco0eHHOCTH CTpOCHUS KapOOHWIBHOU TPyMIbl. OCOOCHHOCTH CTPOSHUS U XUMHUYECKHE CBOMCTBA
KeTOHOB. CriocOoObI MOTYYeHHsI alIbJAETUIOB U KETOHOB.

Pa3znen 5: KapOoHOBBIE KHCITOTHI - 3 U

OcoOenHoctu cTpoeHus: KapOookcuinpHOM rpynnbl. Knaccudukanus, HOMEHKIATypa, U30MEpUs U
noJrydeHre KapOoHOBBIX KUCIOT. [Ipon3BoIHBIC KAPOOHOBBIX KHUCIIOT.

Paznen 6: Cnoxusie 3gupsbl. Kupsl. Mbiia - 2 4

OCoOEHHOCTH CTPOEHHSI CIIOKHBIX 3(UpoB 1 kupoB. Kiaccubukarus, HOMEHKIATypa, H30MEpHs U
MOJIy4YEHHUE CII0KHBIX 3(DUPOB U KUPOB.

Paspen 7: Yrnesonsl - 5 4

VYrneBonsl. Jlucaxapuasl. Baxxuelive npeacTaBuTeN: caxaposa, JakTo3a, MajJbT03a, UX CTPOEHUE U
ouosiornyeckas posb. [[poMBIIIIIEHHOE TOTyYeHHEe Caxapo3bl U3 MPUPOTHOTO CHIPHSI.

Conep:xaHue 3JIeKTUBHOIo Kypca 11 kiacc

Paznen 1. Dnexrponus — 5 4

[TonsiTue 3nexTposus3. BeinoaHeHue yrnpaxHeHui o teme «JIeKTpoiau3y». Pemenne 3aqau o reme
«DIEKTPOIIU3

Paznen Ne2. PactBopsl — 11 4

Onpenenenre KOHUEHTPAMU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE C ONPEAEIEHHON
KOHIIEHTPaLUEH.

[IpuroroBneHue pacTBopa ornpeaeaeHHoH KoHIeHTpauuu. Pazoasienne (KOHIEHTPUPOBAHUE)
pactBopoB. CMeNIMBaHKE PACTBOPOB OJHOTO U TOTO ke BenlecTBa. CMelnBaHue pacTBOPOB
Pa3IMYHBIX BEIIECTB, MPUBOASAIICE K TPOTEKAHUIO XUMUYECKON peakiiuy. Berauciienus,, CBsI3aHHbIE C
MOHSATUEM «PACTBOPUMOCTH BELIECTBA»

Pa3nes Ne3. I'eneTnueckast CBsI3b MEX/1y KJ1acCaMU COETUHEHUH — 6 4

[ToHsiTHE TeHETUYECKOH CBSA3M B HEOPraHMYECKON XUMHUH U B OpraHMuecKoi xuMuu. ['eHeTndeckas
CBSI3b MEXY KJIaCCAaMH HEOPTaHMYECKUX coequHEeHUM. ['eHeThnueckas CBs3b MEXIy KilaccaMu
OPraHUYEeCKUX COCAMHEHUH. L{ernouku npeBpanieHuin.

Pa3nea Ne4. BeiBog xumuueckux Gopmyi — 6 4

ITonaTue mMaccoBoii 10111, OCHOBHBIE (POPMYIIbI, peleHue 3ajad. Haxoxaenue npocreniei
XUMHUYECKOH (hOPMYJITBI BEMIECTBA IO MACCOBBIM JIOJISIM JIEMEHTOB.

Haxoxaenne MonekymnsipHoit popMyibl ra3000pa3HOrO BEUIECTBA 10 MACCOBBIM JIOJISIM U
OTHOCHUTEJIbHOM MJIOTHOCTH €T0 IO IPYyroMy rasy.

YcTaHoBNIEHUE MOJIEKYIIpHOU (hOpMYIIBI ra3000pa3HOTo BEIIECTBA MO MPOIYKTaM CrOpaHUs

Pa3neua 5. OxucnuteabHO-BOCCTAHOBUTENBHBIE — 6 U

[loHsiTHE OKUCTUTENBHO - BOCCTAHOBUTENbHBIE peakiuu. OnpeeneHne CTeneHn OKUCICHHUS.
Mertoap! paccTaHOBKU KOY(PPHUITMEHTOB B YPaBHEHUSX OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.
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TemaTnueckoe miiannposanue 10 kiaace

Ne KOJI- Tema 3aHaTHA Jara Jara ITIpumeuanue
ypoKa BO npoBe/JeHusi | npoBeaeHusi | (Koppexuus)
4acoB IVIaH dakr
Pazgen Nel. Homenknarypa u kiaaccuuKanusi OpraHMueCKuX COSIMHEHUH - 2 9
1 1 Kiaccudukanmsi opraHnueckux
COEAMHEHHI
2 1 Homenkitatypa opranndeckux
COEAMHEHHI
Pazpnen No2. Yrineogopoasl - 12 4
3 1 [IpenenbHbIC YTIEBOAOPOABI
4 1 AJKaHbl
S) 1 HenpenenbHble yriieBogopo bl
6 1 AJKEeHBI
7 1 AnkanueHnnl
8 1 AJIKaZMeHbl U KaydyKH.
9 1 AJKUHBI
10 1 AJIKUHBL. ALIETHIICH TECT
11 1 AUCTUIICHOBBIE YTIIEBOIOPOIBI
12 1 ApomaTH4ecKue yrieBogopoabl
13 1 ApeHbl
14 1 ApoMaTudeckue yrieBoa0pobl
(apensl)
Pazgen Ne3. Cruptsl u penostsl - 7 9
15 1 Knaccudukanus u HoMeHKIaTypa
THJIPOKCHIIBHBIX COCTMHEHUN
16 1 XHWMHYECKHE CBOICTBA CITUPTOB
17 1 [IpuMeHeHne METHIIOBOTO U
STUJIOBOTO CIIUPTOB
18 1 MHOroaToMHBIE CITUPTHI, UX
CTPOEHUE U CBOMCTBA
19 1 denoi, ero roMoaoru
20 1 OxpaHa OKpy»Karolei cpesl OT
MIPOMBIIIIJICHHBIX OTXO/0B,
cojiepKalux GeHon
21 1 JlaGoparopHble onbIThl: CBOMCTBA Jp
rnvuepuna, PacnosnaBanue
MEPBUYHBIX, BTOPUIHBIX,
TPETHYHBIX COUPTOB
Pazngen Ned. Anbaeruanl 1 KETOHEI - 3 4
22 1 N3oMepust 1 HOMEHKIATypa
QJIBJICTHJIOB M KETOHOB
23 1 XUMHYECKHE CBOMCTBA
24 1 JIaGopaTopHbIe ONBITHI: Jp

Okucnenue CIIMPTa B aJIbACTU;
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\ \ [[BeTHas peakuus Ha alleTOH

Pa3nen NeS. KapOoHOBBIE KHCIIOTHI - 3 4

25 1 Ctpoenne KapOOHOBBIX KHCIOT

26 1 JIByXOCHOBHBIE KUCIIOTHI:
I1aBeJIeBasi U MOJIOHOBASI KMCIIOTHI

27 1 [IpeacraBuTenn apoMaTHIECKUX TECT
KHCIOT. Bricne kapOoHOBBIE
KHCJIOTBI

Pa3nen Ne6. Cioxubie 23¢upsl. Kupel. Mputa - 2 4

28 1 CnoxxHbIe Y(OUPBI

29 1 Kupsi

Paznea Ne7. YrieBonrsl - 5 9

30 1 Knaccudukanms yriieBoio

31 1 MoHocaxapuabl

32 1 Jucaxapu bt

33 1 [Tonmmcaxapuapt

34 1 Pemrenne KoMOMHUPOBAHHBIX TECT

PACUYCTHBIX 3a1a4

Hroro 34 yaca



javascript:setCurrElement(1437979,5033045,%200,%20'un',%20this.text);return%20false;
javascript:setCurrElement(1437979,5033046,%200,%20'un',%20this.text);return%20false;
javascript:setCurrElement(1437979,5033047,%200,%20'un',%20this.text);return%20false;

TemaTnueckoe miiannposanue 11 kiaace

Ne KOJI- Tema 3aHaTHusA JlaTa JlaTa IIpumeuanue
ypoKa BO npoBefeHnsl | NMpoBeaeHuss | (KOppeKIHs)
4acoB IUIaH ¢akrt
Pasznea Nel. DnekTposus -5 4
1 1 BrinonHenue ynpaxHeHU! 110 TeMe
«INEKTPOIIN3» (MHEPTHBIC AIICKTPOIbI)
2 1 BrinonHenue ynpaxHeHun 1o Teme

«QNeKTpoIIn3» (MHEPTHBIE AJIEKTPOIbI)

3 1 Pemenue 3a1ay 1o reme «NEKTPOIINU3»
4 1 Pemienue 3agau no teme «DJIEKTPOITU3)
5 1 Pemienue 3agau no teme «DJIEKTPOITU3)

Pasznen No2. PactBopsl - 11 g

6 1 Onpenenenne KOHIIEHTPAITTH
pPacTBOPEHHOI'0 BEILIECTBA B PACTBOPE C
ONPEIETICHHON KOHIEHTPAMEN

7 1 [IpuroroBieHue pacTpopa
OIPEIETEHHON KOHIEHTPALMHT
8 1 [TpuroroBieHue pacTpopa Jlp

OIPEIEICHHON KOHIEHTPALNHT

9 1 Paz06aBieHue (KOHIICHTPUPOBAHHUE)
pacTBOpOB.
10 1 Paz06aBieHue (KOHIICHTPUPOBAHHUE)
pacTBOpOB.
11 1 CwmemmBaHue pacCTBOPOB OJHOTO U TOT'O
K€ BEIIECTBA.
12 1 CMemmBaHue pacTBOPOB OJJHOTO U TOTO
JKe BEIIeCTBa
13 1 CMemmnBaHue pacTBOPOB Pa3INYHBIX TECT

BCIICCTB, MPUBOAAIICEC K ITPOTCKAHUIO
XUMHUYECKOU pCaKknuun

14 1 CMmemmBaHue pacTBOPOB PA3INYHBIX
BELIECTB, IPUBOJALICE K IPOTEKAHUIO
XUMUYECKON PeaKnn

15 1 Brruncaenus, cBsi3aHHEBIC C IIOHATHEM
«pPacCTBOPUMOCTH BEIIECTBAY»
16 1 Brruncaenus, cBsi3aHHEBIC C IIOHATHEM

«PpaCTBOPHUMOCTH BCHICCTBA»

Pa3nes Ne3. I'enetnueckast cBsi3b MEXJ1y KJ1acCaMy COEIMHEHUM - 6 U

17 1 I'eneTnueckas CBSI3b MEXKIY KIacCaMHu
HEOPraHWYECKUX COCJTMHEHMII.
18 1 ['eneTnueckasi CBA3b MEXIY KJIaCcCaMU

HCOPTaHUYCCKUX COCIUHEHUH.

19 1 ['eneTnueckasi CBA3b MEXIY KJIaCCaMU
HEOPTraHUYECKUX COETMHEHUI.




20 1

I'eneTnueckas CBA3b MEXAY KJIaCCAMU
OPraHUYeCKUX COCTUHEHUN

TECT

21 1

I'enernueckas cBsI3p MEXKY KiIacCaMu
OPraHUYECKUX COCTUHEHUIN

22 1

I'enernueckas cBsA3p MEXKY KJIacCaMu
OPraHUYEeCKUX COCIMHEHUHN

Pa3nen Ned. BoiBog xumuueckux Gopmyi — 6 4

23 1

Haxoxaenne npocreiein XuMu4ecKoin
(GhopMyJIBI BEIIECTBA IO MaCCOBBIM
JIOJISIM DJIEMEHTOB

24 1

Haxoxnenue npocreiiiieil XuMU4ecKou
(hopMyITBI BEIIECTBA IO MACCOBBIM
JIOJISIM DJIIEMEHTOB

25 1

Haxoxnenne MonekyasipHoit popmybi
ra3000pa3HOro BEIIeCTBa 10 MACCOBBIM
JI0JIIM ¥ OTHOCHUTEIbHON MJIOTHOCTHU
€ro 10 Jpyromy rasy

TCCT

26 1

Haxoxnenue MosekynsipHON (GopMyJIbl
ra3000pa3HOro BEIIeCTBa 10 MACCOBBIM
JIO0JIIM M OTHOCHUTEIbHOW IJIOTHOCTH
€ro 1o JIpyromy razy

27 1

YcraHoBieHUE MOJIEKYJISIPHOU
(dbopMyITBl Ta3000pa3HOTO BEUIECTBA 110
MIPOJIYKTaM CrOpaHus

28 1

YcraHOoBIEHUE MOJIEKYIIIPHON
(bopMyIbl ra3000pa3HOro BELIECTBA 110
MPOLYKTaM CTOpaHusd

Pazpen NosS. Ok

HCJINUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIUN — 6 u

29 1

OHpC,I[CJ'IeHI/IC CTCIICHHU OKUCJICHUS B
XUMHUYCCKUX COCANMHCHUAX

30 1

OHpC,I[CJ'IeHI/IC CTCIICHU OKHUCJICHUS B
XUMHUYCCKUX COCANMHCHUAX

31 1

CocraBieHne ypaBHEHUN XUMUYECKUX
peaKkIui METOI0OM IEKTPOHHOIO
OanaHca

TECT

32 1

CocraBicHHE YPaBHCHUH XUMHUECKUX
pEaKIHii METOIOM 3JIEKTPOHHOTO
OaaHca

33 1

CocraBieHre ypaBHEHUN XUMUYECKUX
PEaKIuii METOJIOM AJIEKTPOHHOTO
OastaHca

34 1

Pemenne BapuanToB EI'D

Hroro: 34 yaca
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