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PaGouasi nporpamMmMa cocTaB/ieHa Ha OCHOBe:

1. ®enepansroro 3akoHa Ne 273-®d3 ot 29.12.2012 roma «O6 obGpa3zoBaHuu B
Poccuniickont @enepanuny;

2. ®enepallbHOTO TOCYAAPCTBEHHOTO O0O0pa30BaTEIBHOTO CTaHIApTa CPEIHETO
oO1ero 00pa3oBaHusi, yTBEpKACHHOTO MpruKazoM MuHuUCTEpCcTBa 00pa3oBaHus
u Hayku Poccuiickoit ®Depeparuu, ot 17 mas 2012 roma Ne 413 «O06
YTBEPKJICHUHU (peiepanibHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
cpeaHero oOiiero oopa3zoBaHus» (C U3MEHEeHUAMH OT 29 nexkadbps 2014 roma
Nel1644, ot 31 nexabps 2015 roga Ne 1577, ot 29 utons 2017 roga Ne 613 «O
BHECEHUHM U3MEHEHHH B (elepaibHbIi TOCYIapCTBEHHBIN 00pa3oBaTEIbHBIN
CTaHIapT CpeAHero ooOmero oOpa3oBaHUs, YTBEPKICHHBIA MPHUKA30M
MunucrepcTBoM oOpa3zoBaHus M Hayku Poccuiickoit @enepauuu ot 17 mas
2012 roma Ne 413);

3. IlpumepHoii ocHOBHOW 00pa30oBaTENbHOM MPOTPaMMBbl CPEIHEro OOIIero
o0Opa3zoBaHusl, 0JJOOpEHHOU peleHueM GeaepaibHOTO YY4eOHO-METOANYECKOTO
00beIMHEHUS 110 001IeMY 00pa30BaHUIO (POTOKOI OT 28 utoHst 2016 1. Ne 2/16-
3); http://fgosreestr.ru/;

4. OcHOBHOI 00pa30BaTeIbHON MTPOrPaMMBbI CpEIHETO 001Iero 00pa3oBaHus
MAOY COLI Ne 62.

IIporpamMmMHoO-MeTOIHIECKOE OOecTIeUeHHE.

o IIpumepnas nporpamma cpegHero (IoJaHOro) oO1ero 00pa3oBaHus M0 XUMUU;

o Konudukarop 3nemMeHTOB cojepkaHus U TpEOOBaHUI K YPOBHIO MOJATOTOBKH
00y4arouxcsi, OCBOUBILNX OCHOBHbIE 00I11€00pa30BaTeIbHbIE MPOTPAMMBI
cpeaHero (IoTHoro) od1Iero oopa3oBaHus;

o Cnenuduxaius KOHTPOJIbHBIX U3MEPUTEILHBIX MAaTEPUAIIOB JJIsI TPOBEIACHUS
€IMHOT0 TOCYJapCTBEHHOT'0 3K3aMeHa Mo 0011e00pa30BaTeIbHbIM MIpeIMeTaM
oOyuaroluxcsi, OCBOUBILINX 00111€00pa30oBaTeNIbHbIE IPOTPAMMBI CPETHETO
(moJsiHOT0) 00IIIETO 0OPA30BAHMS;

o T'abpuensu O.C. Xumus. 10 kiacc. bazoBblii ypoBeHb: yueoHuk /O.C.
INabpuensn. — M.: [Ipoda, 2014.

o T'abpuensu O.C. Xumus. 10 knacc. YriayOneHHbIl ypoBeHb: yueOHuK /O.C.
["a6puensn, U.I'. Octpoymos, C. FO. Tlonomapes— M.: JIpoda, 2014.

o 3ajauu 1o XUMHUHU U crocoOs! ux pemenus. 10-11 kmaccel / ['abpuensa O.C.,
Pemeros I1.B., Octpoymor N.I'.—M: [Ipoda, 2015.

Henn wu3agaum o0yvyeHust

[IporpamMmma 351eKTHBHOTO Kypca «Pemenune 3a1ad no XuMmum» UMeeT
00111e00pa30BaTeNbHBIN MEXIPEIMETHBIN XUMHUKO-MAaTeMaTHIYECKUN XapaKkTep U
MpeHa3HaYeHa IS U3YYCHUS yUalTUMUCS, TPOSIBUBIITUMU KO BpEMEHU 00y4IeHUS
xuMud B 10 Ki1acce MOBBIIICHUI HHTEPEC K PEUICHUIO pacueTHhIX 3aaad. [Iporpamma



MMEET NPUKJIAIHYIO HAPABICHHOCTh U CIIYXUT JJISl yI0OBJIETBOPEHUS
WHJIUBUAYAJIBHOTO MHTEPECA YUAIIMXCS K U3YUYEHUIO U TPUMEHEHUIO 3HAHUI
MaTeMaTUKH NpPU PELICHUH PACUETHBIX 3a]1ay.

Kypc mo3BossieT cucreMaTu3npoBaTh 3HaHUS 00 OCHOBHBIX THUIIAX PACUETHBIX 33]1ad,
yrayOuTh 3HAHUS O CIIOCO0ax pelIeHUs 3a/1a4 U €ro U3y4eHHUE ClIOCOOCTBYET
PACHIMPEHUIO MPEIMETHBIX 3HAaHUHN IO XUMUH, CO3HATEIILHOMY BBIOOPY MyTH
JanbHeero npoduiIbHOro 00y4eHusl, CaMOOTPEIETICHUIO B OTHOILICHUU
COOCTBEHHOM JeATEILHOCTH Ha €CTECTBEHHO-MaTeMaTuueckoM mpoduie. Kypc
(dhopMHUpYET OCO3HAHHBIE U MATEMATUYECKH 0OOCHOBAHHBIE YMEHUS U HaBBIKU
BBITIOJIHEHHUS BBIYUCIIMTENIBHBIX Ollepaluil  pemenus 3aaad. Kpome Toro, Kypc
MO3BOJISIET CUCTEMATU3UPOBATh U COOpaTh B €AMHOE LEJI0€ 3HAHUS O
CTEXHMOMETPUICCKUX 3aKOHAX, CIIOCO0aX PEIICHUS XUMUYECKHX 3a71a4 M UX
CTEXMOMETPUYECKOM 00OOCHOBAHUH, TaK KaK JaHHBIN MaTepuai B 0a30BOM Kypce
XUMHUHU PACCESTH MO PA3IUYHBIM TEMaM.

[enb kypca: (popMHupoBaHHE U pa3BUTHE Y 00YUYAIOIIUXCSl YMEHUN U HABBIKOB T10
PELICHUIO KaueCTBEHHBIX M KOJIMYECTBEHHBIX 33]1a4 M0 OPraHUuYeCKON XUMUH,
pa3BUTHE MMO3HABATEIILHOW U TBOPUYECKON aKTUBHOCTH, CHHTETUUYECKOTO U
AHAJIMTUYECKOTO MBIILICHHUS.

3agaun Kypca:

e pa3BUTh YMEHHUS U HABBIKU CUCTEMHOT'O OCMBICJICHUS 3HAHUI 110
OpPraHUYECKON XUMUH M UX PUMEHEHHIO TPU PEIICHUN Ka4eCTBEHHBIX U
KOJIMYECTBEHHBIX 33]1a4;

o o00ecne4ynTh OCBOEHUE 00YHYAIOUUMUCS aJITOPUTMOB PELIEHUS! TUIIOBBIX
KauyeCTBEHHBIX M KOJMUYECTBEHHBIX 3a71a4;

o chopMUPOBATh YMEHHUS CAMOCTOSITEILHO MOI0UPATh CTIOCOOBI PEIICHUS
KOMOMHHMPOBAHHBIX 3a/1a4 B COOTBETCTBUU C UMEIOUIUMHUCS TaHHBIMU;

e HAy4YUTh UCHOJIb30BAaTh MATEMATUYECKUE YMEHUS U HABBIKY IIPU PELICHUU
XUMHUYECKUX 33/1a4;

e HAy4YUTh UCHOJIb30BaTh XUMUYECKUE 3HAHUS JIJISl PELICHHUS] MATEMaTUYECKUX
3aJ1a4 Ha PacTBOPbI, CMECH;

e pa3BUTh y 00YYAIOIIMUXCS YMEHHUS IPOBOAUTH CUHTE3, aHAIIN3, (POPMYIUPOBATh
BBIBO/IbI, 3aKJIFOUEHUS;

e CO3/aTh yYalIUMCS YCJIOBHs B MOAroToBKe K cnade EI'D nmo xumuu.

MecTo y4eOHOH TUCHUMILIUHBI B YUeOHOM IJIaHe

B cootBercTBuu ¢ yueOubiM mmaHoMm MAOY COIIl Ne 62  nporpamma
paccurTaHa Ha MpenoaBaHue IEKTUBHOTO Kypca xumuu B 10 kitacce B o0beme 1
yaca B He/Ielo, 34 4acoB 3a roj

Conepxanue TemM y4eOHOM JUCUUIINHbBI

Tema 1. M3omepus 1 HOMEHKIATypa OpraHM4ecKuX BemecTs (3 4.)



HomenknaTtypa opranndeckux BemecTs. Buasl n3omepuu: CTpyKTypHas u
[IPOCTPAHCTBEHHAS.

CocraBnenue CTpyKTYpHBIX (hOpMYJT H30MEPOB, HOMEHKIIATYpa OPTaHUYECKUX
BEILECTB.

Tema 2. 3agauu Ha BBIBOJ XUMUYECKUX hopmyd (5 4.)

MaccoBas 071 37eMeHTa B BellecTBe. Perenue 3a1a4 Ha BHIBOJ, XUMHUECKUX
dbopmyn opranndeckux BemiecTB. Haxoxxnenue Gpopmyiibl BelecTBa Ha OCHOBE
o01IuX GOPMYJI FOMOJIOTUYECKHUX PSI0B OPTaHUYECKUX COCTUHEHHM.
OTHOCHUTENbHAS MNIOTHOCTh Ta3000pa3HOro BellecTBa. PacueTHbie 3a1a4n Ha BHIBOJ
(hopMyJT OPraHNIECKUX COSTUHEHUHN IO MMPOTYKTaM CTOPAHMS.

Tema 3. 3agaun Ha cMecH OpraHUYECKUX BEIIECTB (2 )

OrnpeneneHue cpeiHel MOJISIPHOM MacChl Ta30BOM cMecH. BblunciieHrne cocTaBa
ra30BOM CMECH.

Briuncnenne coctaBa ra3o0Boii CMECH Ha OCHOBE COCTAaBJICHUN allreOpandecKux
YPaBHEHHUM.

Tema 4. BeruucieHus 1o ypaBHEHHUSIM XUMUYECKUX PEAKIHN C y4aCTUEM
oprannueckux Bemects (10 u)

3aKkoH 00BEMHBIX OTHOLIECHU ra30B. Perenue 3a1a4 Ha onpeierieHne oobema rasa,
YYaCTBYIOIIETO B peakiiui. MOJbHBIE OTHOILICHUS PEArupyronux BemecTs. [lonsTus:
M30BITOK M HEJOCTATOK. Bhrunciienne Maccobl (00beMa, KOJIMYECTBA) MPOYyKTa
peaKIuu, eClIu OJTHO U3 UCXOJIHBIX BELIECTB, B3ITOE B N30bITKE. [ToHITHS:
TEOPETUYECKUM U NMPAKTUYECKUM BBIXOJ MPOAYKTa peakuuu. Pemenue 3agaq Ha
BBIYMCIICHUS, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSATHUS «BBIXOJ MPOAYKTA PEAKIIUNY.
PacueTrsl MaccoBOM 10K BBIXOJ1a MPOJYKTA PEAKLIUKA YIJIEBOAOPOAOB. PacueTsl
MACCOBOM JIOJIM BBIXOJA MPOAYKTA PEAKIIMU KUCIOPOI0COAEPKAINX COCTUHEHNM.
Brruucnenue maccol (00beMa, KOJIMYECTBA) MPOIYKTA PEAKIIUU, €CITH UCXOIHBIC
BEIIIECTBA COACPKUT puMecH. PacdeTsl, CBS3aHHBIC C PA3IMUYHBIMU CITIOCOOAMU
pelienus 3a1a4. [[pakTukyM 10 pelIeHnIo KaYeCTBEHHBIX 3aa4.

Tema 6. KauecTBeHHBIC peakiiuu B Opranndeckon Xxumuu (6 9)

KauecTtBeHHbIE peaknu Ha yriieBoaopoabl. KauecTBeHHbIE peakiiuy Ha
(GyHKIIMOHATBHBIE POU3BOHBIC YTIIEBOA0POA0B. KauecTBeHHBIC peakiuy Ha
KHUCJIOPOJICOIEPIKAIIME OPTraHUYECKUE COeNMHEHNs. KauecTBEHHbIE peakuy Ha
a30TCoAEpKaIINe COeTMHEHUS. Pelllenne sKcrepruMeHTalbHbIX 3a7a4 Ha
OIIPENIECIICHUE BELIECTB.

Tema 7. 'eneTrueckas CBA3b MEXIY KJIaCCaMU OpPraHUYECKUX BEUIeCTB (4 4.)



['eHeTnueckas CBA3b MEXAY KJIACCaMU yIIeBOAOPOAOB. ' eHeTHUeCKas CBA3b MEXIY
KJIACCaMH KUCJIOPOJICOAECPKAIIMX OpraHu4ecKux BeniecTB. COCTaBICHUE U PELIEHUE
LEMOYEK NPEBPAILECHUN MEXY KJIaCCAMH KUCIOPOICOAEPKAIUX OPraHUYECKUX
BEIIECTB

Tema 8. OKMCIUTENBEHO-BOCCTAHOBUTENIBHBIE PEAKIIMU B OPraHUYECKON XUMHH (4 4.)

OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIUI B OPraHU4EeCKO XuMun. Meron
a5IeKTpOoHHOTO Onanca. CocTaBieHNE YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKIHI METOJIOM TOJIypeaKknii. Pacu€rsl o ypaBHEHUSIM OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIAMN.

HepequL neAarort4€CKuX TEXHOJOTHH TPETNoaaBaHUA yqeﬁﬂoﬁ AUCHUIIIMHBI

HpI/I OopraHu3anuu yqe6Horo mponeccCa UCIOJIb3YIOTCA CIACAYIOIMNC IICarOrn4cCKuc
TCXHOJIOTHH:

e JIMYHOCTHO-OPUCHTHPOBAHHBLIC,

o UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE,

e TEXHOJIOTHS OOBSICHUTEIHLHO-ULTFOCTPATUBHOTO OOYUCHUS,
o TexHoJoTHs AU PEepeHITUPOBAHHOTO 00yUCHUS

e TEXHOJIOTHS Pa3BUBAIOIIETO 00YUYEHUSI,

¢ 3J0pOBBECOEpEraroIre TEXHOJIOTUH.

Pe3ynpTaThl 0OcBOCHHUS y4eOHOMH AUCIIUIUIMHBI M TPEOOBAaHUS K YPOBHIO IIOJITOTOBKH
00yJaroImuXcs

IHociie u3y4yeHHus JAHHOI'O YJIEKTUBHOI'0 Kypca y4Yyauiuecs A0/ KHbI 3HATh:
OCHOBHBIE TTOHSTHS, 3aKOHBI (POPMYJIbIL:

e OTHOCHUTEJIbHAS/MOJIEKYJISIpHAsi aTOMHBIE MACCHI;

¢ KOJIMYECTBO BEUIECTBA, MOJIb; YUCIO ABOraipo, MOJISPHBIA 00bEM, H.Y.;

e MaccoBasi, MOJISIpHasi, 00bEMHAas JOJIU; PACTBOP, PACTBOPUMOCTH;

e 3aKOH IOCTOSIHCTBA COCTABa BELIECTBA; MACCOBBIE COOTHOLICHMUS;

» 3akoH bouns-Mapuorra, 3akoH ['eli-JIroccaka, 3akoH Illapiist, ypaBHeHHE
MenpaeneeBa-Kiainepona;

e OCHOBHBIE IIOHATHS TEOPUU CTPOCHUS OPTAHUYECKUX COCINHEHUN;

e TMPUYUHBI MHOTOOOPA3Us YTIEPOTHBIX COCTUHEHHM (TOMOJIOTHS, U30MEPHS);

e BAJICHTHBIE COCTOSIHUS aTOMA YTIIEPOJIa;

e BHUJBI CBA3U (OIMHAPHYIO, IBOMHYIO, TPOUHYIO);

e BaKHeWIMe PYHKIMOHAJIBHBIC TPYIINBI OPraHUUYECKUX BEILIECTB;

e HOMEHKJIATYPY OCHOBHBIX MPEICTABUTEIEH IPYNI OPTAaHUYECKUX BEILIECTB;

e OCHOBHBIE CBOMCTBA BEIIECTB, 00YCIOBICHHBIE CTPOCHUEM X MOJICKYL.

IMocae NU3YYCHUSA JAHHOI'0 3JICKTHBHOI'0 KypcCa yqyalliueCcd H0JKHbI YMETb:



e PAa3BACHATH HA IPUMEPAX MIPUYUHBI MHOTOOOpa3usi OPraHMYECKUX BEILECTB,
MAaTEPUAIBHOE €MHCTBO U B3aUMOCBA3b OPraHUYECKUX BEIECTB, TPUUNHHO-
CJIEICTBEHHYIO 3aBUCUMOCTb MEX/ly COCTABOM, CTPOCHHEM, CBOMCTBAMU U
MPAKTUYECKUM UCIIOJIb30BAHUEM BEIECTB;

e COCTaBJISITh YPABHECHUSI XUMUUYECKUX PEAKIMH, TOATBEPKAAIOIINE CBOMCTBA
M3YUYECHHBIX OPTaHUYECKUX BEILIECTB, X T€HETUYECKYIO CBSI3b;

e BBINOJIHATH SKCIIEPUMEHTHI Ha PACTIO3HABAHUS BaXKHEUIIIMX OPraHUYECKUX
BEIICCTB;

e PpeEIIaTh paCUETHHIC 3a/1a49M HAa BBIBOJ MOJICKYJSAPHBIX (hOPMYJT OPTaHUIECKHUX
BEIIIECTB PA3JUYHBIX TOMOJIOTUUECKUX PAJIOB;

e pemarh 3aJa4d C UCIOJIb30BAHUEM JIOJIEH;

e pellIaTh 33J]a4M N0 YPABHEHUSIM PEAKIMI Ha Fa30BbI€ 3aKOHBI, «U30bITOK-
HEJOCTATOKY;

e pemath 3aJa4d 110 YPABHEHHSIM PEAKIHNI HA CMECH;

e pelIaTh KOMOMHUPOBAHHBIC 3aa4H U 33]]a4U C KIPOJOJKECHUEMY;

e pemaTh 3aJa4d MOBBIIIEHHOTO YPOBHS CIOKHOCTH IO KJIACCAM OPraHUYECKHUX
COCIMHCHMI;

e pelIaTh 3aJ1a4M, UCIOJIb3YSI METObI PEIICHUS JOTUYECKUX IMPONOPIUI, a
TaKk)ke TaOJIMYHBIN 1 aNreOpandecKuii METOIbI;

e HAYYMTHCS MOJIb30BATHCA JOMOJIHUTEILHON JIUTEPATYPOH;

e pEmaTh 3aJa4d Pa3ITUIHOTO YPOBHS CI0KHOCTH.

Kpurepuu u HopMbI OlIeHKH Pe3yJIbTaTOB 00y4eHHU S

B cucreme 3auet/He3aueT MOTYT OLICHUBATHCS MTPEAMETHI BApUATUBHOMN YacTH
y4eOHOrO IJIaHa

(9NIEKTUBHBIE KYPCHI, MPOEKTHO-UCCIIEIOBATEIbCKAS JEATEILHOCTD ).
OTMeTKa «3a4eT» BKIIOYAET B c€0s CIEAYIONE KPUTEPHUU:

- nocenieHre He MeHee 80% 3aHsaTui Mo Kypcy;

- BBIIIOJIHEHHE MPOMEKYTOUHBIX 3a1aHUM;

- BBITIOJIHEHUE UTOTOBOM 3a4€THOM pabOThI.

OTMeTKa «HE3a4eT» BBICTABISETCS IPU OTCYTCTBUHU JIBYX-TPEX KPUTEPUEB U
COOTBETCTBYET

OTMETKEC «HCYJOBJICTBOPHUTCIILHO)).



Y4eOHO-TeMATHYEeCKHU I IJIAH, BKIIYAK NI NPAKTHYECKYI0 YACTh IPOrPAMMBI

Ne KomnuectBo  [IIpaktnueckue
HauMenoBanue pa3ziesioB U TeM
n/n 4acoB 3aHATHUS
1 Tema 1. M3oMepus u HOMEHKIATypa 3y
" |lopraHUYeCcKuX BEIIECTB.
9 Tema 2. 3agaun Ha BBIBOJ XUMUYECKHUX 54
" ||popmy.
3 Tema 3. 3agauu Ha cMeCH OPTraHUYECKUX 2y
" ||BemecTs. )

Tema 4. BeluncneHus o ypaBHEHUSIM
4. |XMMHYECKUX PEaKIMil ¢ ydacTHeM 10 u.
OPraHUYECKUX BEILECTB.

Tema 5. KadecTBeHHBIC pEAKIINM B

5. o 6 4.
OPTraHUYECKON XMMUH.

5 Tema 6. ['eHeTHUECKAS CBA3D MEKY KIIACCAMHU 4q

" |lopraHUYecKuX BEIIECTB. '

7 Tema 7. OKHCIUTENTPHO-BOCCTAHOBUTEIILHEBIE 4y

" |[peakuuu B OpraHUYECKON XUMUHU. )

Hroro 34 4y

U

TemaTuuyeckoe NVIAHUPOBAHHUE C YKA3aHUEM KOJHUYECTBA YaCOB, 0TBOAMMBbIX HA
OCBOCHHE KaKI0H TeMbI

Ne Ha3Banmue pa3aesa, Tema ypoka Kous-Bo yacosn

YPOKa
HN3omepusi 1 HOMEHKJIATYpa 3
OPraHN4YecKNX BelleCTB

1. HoMenknaTypa opraHu4ecKmnx BEIIECTB. 1

2. Buasl u3oMepun: CTpyKTypHass H 1
IPOCTPAHCTBEHHASI.

3. CocraBnenue CTPYKTYpHBIX (QopMmyl 1
M30MEPOB, HOMEHKJIATYpA.
3aa4yu HA BHIBOJI XUMHYECKUX 5
dbopmya

4, Pemienne 3amau Ha  HAXOXICHHE 1
MacCCOBOM JIOJIM 3JIEMEHTA B BEIIECTBE




Pemenne 3agau Ha BBIBOJ XMMHYECKUX
(dbopMyT OpraHNYeCKNX BEIIECTB.

Haxoxnenue ¢dopmynsl BeliecTBa Ha
OCHOBE o01mmx bopmyn
TOMOJIOTUYECKUX PSIJAOB OPraHUYECKUX
COEIMHEHUM.

Pemenne 3amad  Ha  HaXOXICHHE
GopMyIBl Ta3000pa3HOTO BEIIECTBA HA
OCHOBE €T0 TUIOTHOCTH.

Pacuetnbie 3amaun Ha BBIBOA (hopmyi
OpPTraHUYECKUX COEIMHEHUN 1o
ITPOAYKTaM CTrOPAHMSI.

3ajaum HA CMECH OPraHUYeCKHX
BelleCcTB

OnpeneneHue  CpeHEH  MOJIIPHOU
MAacChbl Ta30BOM cMmecH. Brpruuciienue
cOoCTaBa ra30BOM CMECH.

10.

Brrunciienne cocraBa ra3oBoil CMECH Ha
OCHOBE COCTAaBJIEHUH aire0pandyecKux
YpaBHEHUI

Boruucienus mo YPAaBHCHUAM
XUMHYIE€CKHUX peammﬁ C ydyacrTuem
OPraHnvY€CKHUX BEIICCTB

10

11.

3aKkoH 00BEMHBIX OTHOIIICHUH Tra30B.
Pemenwne 3ama4 Ha onpeeeHne
o0BeMa rasa, yqacTBYIOIIETO B
pCaKIHH.

12.

MobHBIE OTHOLLIEHHS PEATUPYIOIINX
BenecTB. [IoHATHSA: U30BITOK U
HEJIOCTATOK.

13.

Brruncienue maccel (00beMa,
KOJIMYECTBA) MPOAYKTA PEAKIINH, CCITH
OJTHO U3 UCXOJIHBIX BEIECTB, B3SITOC B
M30bITKE.

14.

[ToHsTHSA: TEOPETUUECKUN U
IIPAKTUYECKUN BBIXOJ MPOIYKTa
peaKuuu.

15.

Pemienue 3a1ay Ha BEIYUCIICHUS,
CBSI3aHHBIC C UCTIOJIb30BAHUEM MOHSITHUS
«BBIXOJI TPOJIYKTA PEAKITUI.

16.

PacueTsl MaccoBOiT JOJIM BBIXOJ1a
MPOAYKTA PEAKIIMU YTIIEBOJAOPOJIOB.

17.

PacueTsr MaccoBoOiT 10N BBIXO1a
MPOAYKTA peaKIuu
KHUCJIOPOIOCOAECPKAIINX COCTUHEHHM.




18.

Borancienne maccol (00beMa,
KOJIMUYECTBA) MPOIYKTa PEAKIIHH, SCITH
HCXOHBIC BEIIECTBA COICPIKHUT
IPUMECH.

19.

PaC‘ICTBI, CBA3aHHBIC C pa3JIMYHbIMU
crocodbaMu PCUICHUA 3a1a4.

20.

VYPpoK-pakTUKYyM IO PEUICHUIO
KaueCTBEHHBIX 3aJ1au

KavecTBeHHBIE pe€aKiu B
OpFaHquCKOﬁ XUMHH

21.

KauecTBeHHBIE peakuy Ha
YTIEBOAOPOIBI.

22.

KauecTtBenHbie peakuuu Ha
(GyHKIMOHATBHBIEC TPOU3BOAHBIC
YTJIEBOJIOPOJIOB.

23.

KauecTBeHHbBIC peakliiy Ha CIUPTHI U
dbeHo.

24,

KauecTBeHHBIE peakiuy Ha
KapOOHOBBIE KUCJIOTHI.

25.

KauecTBeHHbBIE peakiuy Ha
a30TCOJEpKAILIHUE COCAUHECHMUSL.

26.

Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4
Ha OIIPCACIICHUC BCIICCTB.

I'eneTn4yeckas cBA3b MEKAY
KJIaCcCaMH OPTraHNYC€CKHUX BEIIECCTB

27.

['eHeTHYECKas CBA3b MEXKIY KJlacCaMH
YTII€BOJIOPOIOB.

28.

CocTaBiieHUE U PELICHUE LETIOYEK
MPEBPAILCHUN MEXKIY KJIACCaMU
YTJIEBOAOPOJIOB.

29.

I'eneTnyeckas cBSI3b MCIKIAY KlIaCCaMH
KHCJIOPOACOACPKAIINX OPIraHNYCCKUX
BCIICCTB

30.

CocTaBiieHUE U PELICHUE LETIOYEK
MIPEBPAILLIEHUN MEXAY KIaCCaMH
KHCJIOPOACOIEPKAIUX OPTaHUIECKUX
BEILIECTB

OKHCINTEIBHO-BOCCTAHOBHUTEIbHbIE
PCaKIIUH B OpFaHI/I‘leCKOﬁ XUMHH

31.

CocraBneHue ypaBHEHH
OKHCJIUTEIHHO-BOCCTAHOBUTENIbHBIX
peaxkiuii METOAOM 3JIEKTPOHHOTO
OasaHca.




CocraBneHnue ypaBHEHHI 1
32. OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX
PEAKLIHI METOJIOM TOJYPEAKIIUN.

Pacuértel no ypaBHEHUsIM 2
33-34. OKHUCIIUTEIbHO-BOCCTAHOBUTECIBHBIX
pEaKIUu.

Y4e0HO- TEXHHUECKOE o0ecImeueHue

No
L Cpenctpa ITepeuens cpencts
VYyebHo-
1 nabopaTopHoe VY4eOHO-TIpakTUYECKOe U yueOHO-Ta00opaToOpHOE
" obopyaoBaHue U 000pyI0BaHUE TIO XUMUHU.
puodOpHI

TexHuueckue CpCaACTBa O6Y‘I€HI/IHI

Texunueckue u
AJIEKTPOHHBIE

2. cpencTBa 00ydeHUs
Y KOHTPOJISI 3HAHUI
y4anmxcs

1. TlepcoHalIbHBIN KOMITBIOTED - pabodee MeCTO
YUUTEIA

2. MynbTUMEAUIHBINA TPOEKTOP

3. OprrexHuka

HNHuTepHeT-pecypcsl:

1. http://www.fipi.ru - ®eaepaibHBIi HHCTHTYT
negaroruyeckux usmepeHuit (OTKpbIThIN OaHK
3aganuii EI'9)

2. http://school-collection.edu.ru/catalog/search -
Enunas xomnekiuys mudpoBeIX 00pa3oBaTeIbHBIX
pecypcoB

3. http://dsyuru.bget.ru/index.php?id_co- UuTepHeT —
YPOKHU ISl T€X, KTO JIFOOUT XUMHUIO U OUOJIOTHIO.

[Mudpossie
3. oOpa3oBarenbHbIC

pecypchl

Pecypchl TuCTaHIIMOHHOTO 00Y4YEeHHUS

1. http://www.informika.ru/- oGygaronux mporpamMmm
110 OMOJIOTHM U XUMUH.

2. http://reshuege.ru- "Pemry EI'D" -
00pa3oBaTeIbHBIN ITOPTAT




Cnmcok UCcnoib3yeMoii TUTepaTyphbl

N3naTenscTBO M

Ne HaumenoBanue ABTOD
roJi U3JaHus
M: Hogas Boisina
1. Pemienue 3a1a4 no XMMuH. XomueHnko M.I'. 2015 ’
5 COopHuuk 3a1a4 u ynpaxkaeruit mo Xomuenko I I1., M: Hogas BouHa,
" XMMUU JJIs1 CPEeTHEN IIKOJbI. Xomuenko U. I'. 2013
3. YueOHuK 00111ei XUMUH. Hexkpacos b.B. M: «Xumusn»
Omast u Heopranuyeckast xumus Jluaun P.A., Anuk6epoBa
4, Qo p A ’ POBA 1. «dpoda»
B BOIIpOCaXx. JLYO., Jlorunosa I'.I1.
JL.: «Xumusa»
5. OOmias xuMus. I'muaka H. JI. ’

2011;
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