MYHUIIUITAJIBHOE BIO/UKETHOE OBIIEOGPA30OBATEJIBHOE YUYPEX/JIEHUE
I'OPOJACKOI'O OKPYT A TOJIBSATTHA

«JTALEH Ne57»

IIPUHSATA YTBEPX/JIEHA
[TegaroruyecKuM COBETOM NIPUKA30M THPEKTOpa
MBY «JIumeit Ne57» MBY  «JIumeit Ne57»
[Iporoxon Nelot 30.08.2019r. ot 30.08.2019 = Ne, 390-O./1.
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CocraBuTtens:
Hosukosa U.B., yuutens xumuun
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IInanupyemMble pe3yJibTaThl OCBOEHHS y4eOHOro npeamera «Xumus» B 10 kiacce

Pabouass mporpamma y4deOHoro npeamera «Xumus» Aas 10 kiacca cocraBieHa B
COOTBETCTBMM C TpeOOBaHUSAMH K pe3ylbTaTaM OCHOBHOTO oOmiero oOpa3oBaHUS,
yrBepxkaeHHbIMU PI'OC OO0 (Ilpukaz MunucrepcrBa oOpasoBaHusi U Hayku Poccuiickoit
Oenepanun ot 17 nexadps 2010r. Ne 1897 B mocnenneit penakiun), «Xumusa. 10-11 kmaccsr:
pabouas nporpamma Kk tuHEE YMK O.C. I'abpuensuaa», aBrop O. C. I'abpuensn, Hpoda, 2015r.,
OcHoBHOM 0011€00pa30BaTENILHON TPOrPaMMBbl cpemHero oodmiero oopaszoBanust MBY «Jluneit
Ne 57».

B cootBerctBuu ¢ DenepalbHBIM TOCYAApPCTBEHHBIM OOpa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00IIEro 00pa3oBaHUs 21AGHBIMU UeAMU TIKOIHLHOTO XUMHYECKOTO O0pa30oBaHMS
SIBIISTEOTCSL:

> Gopmuposanue y 0OydarOMIMXCSl CUCTEMbl XHMHYECKUX 3HAHUN KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHBIX 3HAHUH;

> pazeumue ITUYHOCTH OOYYAIOMIMXCS, WX HHTEIUICKTYAJIbHBIX W HPABCTBEHHBIX
Ka4ecTB, (OPMHPOBAHWE TyMAaHHCTUYECKOTO OTHOIICHUS K OKpYXKAIOIIeMy MHDPY H
HKOJIOTUIECKH 1eJIeCO00Pa3HOTO TIOBEICHNUS B HEM;

> noHumanue 0OyJarOIUMHUCS XUMUN KaK IPOM3BOIUTEILHON CHJIBI OOIIECTBA U KaK
BO3MOJKHOM 00Js1acTh Oyaymien npoheccuoHaIbHOU IeATeTbHOCTH;

> pazeumue MBIIUICHUST OOYYaIOMIMXCSl TOCPEACTBOM TAaKHX TI03HABATEIBHBIX
y4eOHBIX JeHCTBHH, Kak yMeHHe (HOopMyaupoBaTh MpoOIEeMy M THUIOTE3Y, CTaBUTh IEIU U
3aJaud, CTPOUTH IUIAHBI JOCTIKCHHS IEJIeH M PEIICHHs MMOCTABICHHBIX 3a7ad, ONpPEIeIsaTh
MOHATHS, OTPAaHUYMBATH X, OTMCBHIBATH, XapaKTEPU30BaTh U CPABHUBATH;

> NOHUMAaHUe B3aNMOCBSI3U TEOPUH W TPAKTHKH, YMEHHE IMPOBOJUTH XUMHUYECKHIA
AKCTIEPUMEHT U Ha €ro OCHOBE JIeNIaTh BBIBOIBI M YMO3AKITIOUCHHSI.

JInst AOCTIDKEHHs] STHX Ieliel B Kypce XWMHW TpPHU TOJYYEHHH OCHOBHOTO OOIIEro
00pa3oBaHUs peUIatOTCs CIEAYIOUIUE 3a0ayu:

> Gopmupyromes 3HaHUs OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DaKTOB, MOHSATHH,
XUMHUYCCKHUX 3aKOHOB 1 Teopnﬁ, BBIPAXKCHHBIX ITOCPEACTBOM XUMHUUYCCKOT'O SA3bIKA,

> pazeusaromcs  ymeHuss HaOMIOAaTh ¥ OOBACHATH XMMHUYECKHE SIBICHUS,
MIPOUCXOJISIINE B IPUPOJE, 1a00PAaTOPHBIX YCIOBHSIX, B ObITY U Ha POU3BOICTBE;

> npuodpemaromcs cneyuaivbtblie YMeHus U HagblKy 1o 0e301MacHOMY OOpaIleHHUIo C
XUMHUYCCKMMH BCIICCTBAMU, MaTCpUalaMi 1 IpOUECCaMu;

> Gopmupyemes eymanucmuyeckoe OmMHOUleHue K Xumuu KakK TPOU3BOJAUTEIBHON
cuie oOIIecTBa, C TOMOIIBI0 KOTOPOU peraroTcs ro0anbHbIe MPOOIEMbI YeTTOBEYECTRA;

> ocyujecmensaemes uHmezpayusi XAMAYECKON KapTHHBI MHUpPa B €IUHYIO HAYYHYIO
KapTUHY.

Hannast pabouas mporpamMma no xumuu Juist 10 kimacca packpblBaeT BKJIaJ y4eOHOIO
npeaMeTa B JIOCTHXKEHUS 1IeJiel OCHOBHOTO OOIIEro oO0pa3oBaHUS M OMNPEICNISIeT Ba)KHEHIINE
coZep>KaTeIbHbIC TUHUN MPEIMETA!

4 «BEUIECTBO, CTPOCHUE BEIIECTBA» — COBPEMEHHBIC IMPEIACTABICHUS O CTPOEHUHU
aToMa U BemecTBa Ha ocHOBe Ilepuommueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
xuMuueckux anemeHToB Jl. M. MenaeneeBa, yyeHHs] 0 XUMUYECKOW CBS3U U KPUCTATUIMYECKOM
CTPOEHHUH BENIECTBA;

4 «XHUMUYECKAsT peaKkuus» — 3HAHHUS O MPEBPALICHUSX OJHUX BEIIECTB B JIPYyrue,
TUTIOJIOTUY XUMUYECKUX PEAKIUHI, YCIOBUSIX UX MPOTEKAHUS M CIIOCO0aX YIpaBJICHUS UMU;



v «METO/bl TO3HAHUS XMMHM» — 3HAHUS, YMEHUS U HaBBIKM SKCIIEPUMEHTAIbHBIX
OCHOB XMMHUHU ISl TOJIyYE€HUS M HU3YUEHHs CBOICTB BaKHEHIIMX MpeJCTaBUTENEH KIaccoB
HEOPraHWYECKUX COEANHEHHUI;

v «MPOU3BOJACTBO U IPUMEHEHUE BEIIECTB» — 3HAHUE OCHOBHBIX oOnacreit
IIPOM3BOJICTBA U MPUMEHEHUS BaXXHEHMILNX BEIIECTB, a TAKXKE OMNbIT 0€30M1acCHOr0 OOpaleHus C
BEIIECTBAMU, MaTepHallaMy U IPOLIECCaMHU, UCIOJIb3YEMbIMHU B OBITY U Ha MPOU3BOJICTBE;

v «I3bIK XUMHW» — OIIEPUPOBAHUE CHCTEMOW BAKHEHIIMX XUMUYECKHUX IOHATHH,
3HAHUE XUMHUYECKOM HOMEHKIATypbhl, a TakXe BIJIAJICHHE XUMHUYECKOW CHMBOJIMKOM
(xumuyeckumMu GopMyaamMu U YpaBHEHUSIMHU ),

«KOJIMYECTBEHHbIE OTHOUIEHUS B XWMHUHU» — YMEHHE IPOU3BOAUTH PACUYETHI 110
XUMHUYECKUM (pOopMysiaM U ypaBHEHHUSIM.

[lo 3aBepmieHMM Kypca XMMHMM BBIIIYCKHUKM OCHOBHOM IIKOJBI JIOJKHBI OBJIAJETh
CIIEYIOIUMHU pe3yabTaTaMu:

Juunocmmuuwie pezynomamol:

v 3Hanue u nonumanue: OCHOBHBIX MCTOPHYECKHUX COOBITHIA, CBS3aHHBIX C Pa3BUTHEM
XUMHH; TOCTHOKEHUH B 00JIaCTM XMMUU U KYJIbTYPHBIX TPaIuLUil CBOEH CTpaHbl (B TOM UHUCIE
HAy4yHBIX); OOLIEMHUPOBBIX IOCTH)KEHUN B 00JaCTU XMMHUHU; OCHOBHBIX IPHUHLMIIOB U INPABUI
OTHOIIEHHUSI K IIPUPOJIE; OCHOB 3J0POBOr0 00pa3a KU3HU U 3J0pOBbeCOEpErariux TEXHOJIOTUM;
MpaBWJI TOBEJCHUS B YPE3BBIYAMHBIX CUTYyallUsX, CBSA3AHHBIX C BO3JICHCTBUEM DPA3IUYHBIX
BEIIECTB; OCHOBHBIX IpaB M O0O0s3aHHOCTEH TpakJaHMHA (B TOM 4HCie OO0y4aromerocs),
CBSA3aHHBIX C JIMYHOCTHBIM, MPOPECCUOHAIBHBIM U JKU3HEHHBIM CaMOOIPEICIICHUEM;
COLIMAJILHOM 3HAYUMOCTH U COJIepKaHus Ipodeccuil, CBsI3aHHBIX C XUMUEH;

V' yyecmeo 2opdocmu 3a POCCHHCKYI0 XMMHYECKYIO HAayKy W JOCTHIKEHHs YYEHBIX;
YBaXEHHE M NPUHATUE JOCTH)KEHMM XUMUU; JTI000Bb U OEpeKHOE OTHOIIEHUE K IMPHUPOJE;
YBa)KEHHE U y4eT MHEHHUM OKPYXAIOIIMX K JIUYHBIM JOCTHKEHUSM B U3YUYEHUU XUMMUH;

v npusnanue EHHOCTH COOCTBEHHOTO 370POBbS M 3J0POBbS OKPYKAIOMIUX JIFOJIEH;
HE0OX0IMMOCTH CaMOBBIPAXKEHUSI, CAMOPEATHU3AIIH, COLIUAIbHOTO MPU3HAHNUS;

v ocosnanue CTENEHH TOTOBHOCTH K CaMOCTOATENBHBIM IIOCTYIIKAM W JICHCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3y/bTAThI;

v nposenenue  KOJOTHYECKOTO  CO3HAHUS, JOOPOKENATENBHOCTH, JIOBEpHA U
BHUMATEJIBHOCTHU K JIFOJSIM, TOTOBHOCTH K COTPYAHHYECTBY; HHULUATUBBI U JIFOO03HATEIBHOCTH
B U3YYEHUHU BEIIECTB U MPOIECCOB; YOEKIEHHOCTM B HEOOXOJAMMOCTH pPa3yMHOIO
WCIIOJIb30BAHUS IOCTUKEHUN HAYKU U TEXHOJIOTUI;

v yMenue yCTaHABJIMBATH CBSI3M MEXIY LIEJIBI0 M3Y4EHHs XUMHUHU M TEM, JUIA YEro 3TO
HY)KHO; CTPOUTb JKU3HEHHbIE U MPO(eCCHOHATIbHbIE IIJIaHbI C YYETOM YCIEUIHOCTU H3YyYEHUs
XUMHH U COOCTBEHHBIX TPUOPUTETOB.

Memanpeomemmnuwie pe3ynomamol:

v ucnonvzoeanue pasIMIHBIX KCTOYHUKOB XUMHYECKON HHMOPMAIIUH; ITOTyIEHHE TAKOM
uH(popMalnHy, ee aHalIu3, IOJr0TOBKAa Ha OCHOBE 3TOr0 aHaJIW3a MHPOPMAMOHHOTO MPOJAYKTa U
€ro Impe3eHTalus;

v npumenenue  OCHOBHBIX METOJOB MO3HaHHsA (HAONIONEHHs, OKCIEPUMEHTA,
MOJENUPOBAHUS, U3MEPEHHUS U T. [I.) UIsl U3YUEHUS] XUMUYECKIUX OOBEKTOB;

v ucnonv3oeéanue OCHOBHBIX JIOTHYECKHX OIEpaldii (aHAM3a, CHHTE3a, CPaBHEHHMS,
00001IeHus, JOKa3aTeNnbCTBa, CHUCTEMAaTHU3alluM, Kilaccupukauuu W Jp.) OpU  U3y4YEHUU
XUMHYECKUX 00BEKTOB;



v’ gopmynuposanue BHIBOJOB M YMO3AKIIOYEHUHM M3 HAOMIONEHUH M HM3y4EHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEH;

v\ npoznosupoeanue CBOWCTB BEIIECTB HAa OCHOBE 3HAHUS MX COCTaBa M CTPOECHUS, a
TAKX€ YCTAaHOBJICHUS aHAJIOTUU;

v’ gpopmynuposanue uaei, THIIOTE3 U IyTEN MPOBEPKH UX UCTUHHOCTH;

v’ onpedenenue nenei u 3anad ydeOHOM M UCCIIENOBATENLCKOM IEATEIBHOCTH U IyTEN
WX JTOCTHKCHHUS;

v\ packpelmue TPUYUHHO-CIEICTBEHHBIX CBA3€H MEXIy COCTaBOM, CTPOEHHEM,
CBOWCTBaMH, IPUMEHEHNEM, HAXO0KJICHHEM B TIPUPOJC U MOTYICHHUEM BOKHEHIITNX XUMHYECKUX
BEIIECTB;

v’ apeymenmayus cOOCTBEHHOMN IO3WLUM U €€ KOPPEKTUPOBKA B XOJE€ AUCKYCCHH IO
MareprasaM XMMHAYECKOTO COJEPKaHus.

Ilpeomemmnoie pe3yromamol:

B no3nasamensvnoii cghepe

3nanue (nonumanue):

**  XHMHUYECKON CHMBOJIMKH: 3HAKOB XMMHYCCKHX ODJICMEHTOB, (OPMYJ XHUMHUYCCKHX
BEIIECTB, YPABHCHUN XUMUUYECKUX PEAKIIHIL;

¢ BaXHEHIIMX XUMHYECKMX TIOHATHI: BENIECTBO, XHMHMUYECKHI DJIEMEHT, aToM,
MOJIEKYJa, OTHOCUTEIbHBIE aTOMHAsA U MOJIEKYJIIpHAs MacChbl, MOH, KATUOH, aHUOH, XUMHUYECKAsI
CBSI3b, AJIEKTPOOTPHULIATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCJIEHUS, MOJIb, MOJIAPHAs Macca,
MOJISIDHBIM ~ 00BEM, PpACTBOPBI, JJCKTPOJUTHI ¥  HEJIEKTPOJMTHI, AJIEKTPOJUTHUCCKAS
JUCCOITUAITNS, OKUCITUTEIh U BOCCTAHOBUTENb, OKUCIICHIE U BOCCTAHOBJICHHUE, TETUIOBOH 2 (DeKT
peakIiy, OCHOBHBIE THUITBI PEAKIINI B HEOPTAaHUYECKON XUMUH;

+  (GOpMYIHPOBOK OCHOBHBIX 3aKOHOB W TEOPUH XHMHH: aTOMHO-MOJICKYJIIPHOTO
YYEHHUs; 3aKOHOB COXPAHEHUsS MAacChl BEUIECTB, MOCTOAHCTBA COCTaBa BEUIECTB, ABOTraapo;
ITepnognueckoro 3akona /[. MI. MenneneeBa; Teopur CTpOEHUs aTOMa M YYEHHS O CTPOCHUH
BEIIECTBA; TEOPHUH ICKTPOJUTUUECKON TUCCOLIMAIMN U YUCHUS

** 0 XUMHUYECKOH PeaKInu.

Ymenue nasvieamo:

¢ XUMUYECKHUE OJICMCHTBI,

<> COCAMHCHUA U3YUCHHBIX KJIACCOB HCOPIraHNYCCKHUX BCHICCTB,

“* OpraHM4YecKHe BellecTBa 1Mo ux (Gopmyie: MeTaH, 3TaH, STHIICH, alleTUIICH, METAHOJ,
3TaHOJI, TJMLEPHH, YKCYCHAs! KUCIIOTA, IIII0K03a, caXxapo3a.

ObwvscHenue:

% (usmyeckoro cmpiciia aTOMHOro (TMOPSAAKOBOrO) HOMEpa XHMHYECKOTO 3JICMEHTA,
HoMepoB rpynnbel U nepuojga B Ilepmommueckoit cucreme . M. MeHneneeBa, K KOTOpPBIM
AJIEMEHT NPUHAJUICKHUT;

** 3aKOHOMEPHOCTEH H3MEHEHHUS CTPOCHHUS aTOMOB, CBOWCTB 3JIEMEHTOB B Ipeleliax
MajblX HEPUOJOB M A TIpymm, a Takke CBOMCTB 00pa3yeMbIX MMM BBICHIMX OKCHJIOB U
TUIPOKCUJIOB;

% CYIIHOCTH IPOLIECCa ICKTPOTUTHUSCKON AUCCOIMAIIMN M PEAKIIUil HOHHOTO OOMEeHa.

Ymenue xapakmepuzosamew:

**  XHMHYECKHE 3JIEMEHTHI (OT BOJOpPOJA JO KaJbIMsg) HA OCHOBE HMX IIOJIOKCHHS B
[lepuoguueckoir cucreme xumudeckux saemeHToB JI. M. MenneneeBa u ocoOeHHOCTEM
CTPOEHUS UX aTOMOB;

**  B3aMMOCBS3b MCXKY COCTaBOM, CTPOCHHUEM U CBOMCTBAMH HCOPraHNM4YCCKUX BCIICCTB;



** XHMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJIOB,
KHCJIOT, OCHOBAHUM, aM(pOTEPHBIX COEAMHEHUN U COJIeH).

Onpeodenenue:

¢ cocTaBa BEIIECTB 10 UX GopMysam;

«* BaJEHTHOCTH M CTENEHH OKHCIIEHHS DJIEMEHTOB B COCAUMHCHUU,

L)

X3

S

BHUI0B XUMHYECKOM CBSI3H B COCANHCHUAX,

X3

¢

THUIIOB KPUCTAJUIMYCCKUX PCHICTOK TBEPAbIX BEIICCTB;

X3

S

MPUHAIIIC)KHOCTHU BEIICCTB K OIMMPCACIICHHOMY KJIACCy COCHHHGHHﬁ;

X3

€0

TUIIOB XUMHUYCCKUX peaKuHﬁ;

X3

S

BO3MOYHOCTHU MPOTEKAaHUS PEAKIHI HOHHOTO 0OMEHa.
Cocmasnenue:
% cxeM crtpoeHusi atoMoB mepBbix 20 anementoB [lepuomuueckoit cuctemsr /1. U.
Menneneena;

% (opMys1 HEOPraHMYECKUX COCMHEHHUI U3YUYCHHBIX KIIACCOB;

¢ ypaBHCHHUI XMMUYECKUX PEaKIIHH.

bezonacnoe obpawenue ¢ xumMuueckoi nocy10il 1 1adopaTopHbIM 000pyIOBAaHUEM.

IIposedenue xumuuecko2o IKCnepuMeHma.:

¢ MOATBEPKIAMOIIET0 XUMHUYCCKHE CBOWMCTBA W3YYEHHBIX KIIACCOB HEOPraHUYEeCKUX
BEILECTB;

¢ MOATBEPKIAMOIIETO XUMUYCCKHI COCTAB HEOPraHUYECKUX COCANHCHUM;

% [0 TOJIyYCHHUIO, COOMPAHUIO ¥ PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPO/A,
BOJIOPO/Ia, YTIIEKUCIIOTO ra3a, aMMHaKa);

% [0 ONPEICICHUIO XJIOPHI-, CYIb(ar-, KapOOHAT-HOHOB ¥ MOHA AMMOHHS C TIOMOIIBIO
Ka4eCTBEHHBIX PEaKIU.

Buviuucnenue:

“* MAaccOBOI J0JIU XUMHYECKOTO AJIEMEHTA M0 (hOpMyJie COSTUHCHUS;
** MaccoBOIl I0JIM BElIeCTBa B paCTBOPE;
** MAaccChl OCHOBHOTI'O BEILIECTBA 10 U3BECTHOM MaCCOBOM JI0JI€ IIPUMECEN;
s 00bEeMHOI JIOJIM KOMIIOHEHTA ra30BOM CMECH;
% KOJIMYECTBA BEILlECTBA, 00bEeMa MJIM MacChl BEIIECTBA IO KOJIMYECTBY BEIECTBA,
00BeMy WIJIM Macce PeareéHTOB WU MPOAYKTOB PEAKIIUH.

Hcnonvzoeanue npuobpemenHvix 3HAHUL U YMEHUN 8 NPAKMUYECKOU OesmenbHOCmuU U
NOBCEOHEBHOU ICUHU.

¢ i 6e30MmacHoOro oOpallleHHs ¢ BEUIECTBAMU U MaTepHalaMy B MOBCEAHEBHON KHU3HU
Y TPaMOTHOTI'O OKa3aHus NEPBOM MOMOIIIM [IPU 0XKOraxX KUCIOTAMHU U IIEeJI0YaMu;

¢ Ui OOBSICHEHHUS OT/ACIBHBIX (DAKTOB U MIPUPOIHBIX SBJICHUIA,

¢ Ul KPUTHUYECKOU OICHKH UH(OpPMAIIUHU O BELIECTBAX, UCIIOJIB3YEMbIX B OBITY.

B 1eHHOCTHO-OpUEeHTAUMOHHOM cepe

Ananuz u oyenka TOCIEICTBUMN U1 OKpYXarolieil cpepl ObITOBOM M MPOU3BOACTBEHHOMN
JeSITEeIbHOCTH YEeJIOBEKA, CBSI3aHHOM C MOJYyYeHHUEM U NepepabO0TKOM BEIIECTB.

B Tpynosoii chepe

IIposedenue onepayuii ¢ WCIOJB30BAaHUEM HArpeBaHUs, OTCTauBaHMs, (UIBTPOBAHUS,
BBIIIAPUBAHMSI; TOJY4YEHUs, COOMpAHUs, pPACIIO3HABAHUS BEILECTB; H3TOTOBJIEHUS MOJENel
MOJIEKYL.

B cdepe 0e3onmacHOCTH KU3HEAEATEIbHOCTH



s Cobnodenue TpaBUI TEXHUKH OE30MACHOCTH TMPHU IPOBEJCHUU XHMHYECKOTO
JKCIIEpUMEHTA;
OKa3aHue TIEPBOM IOMOIIY IIPU 0XKOTrax, MOpe3ax U XMMUYECKUX TpaBMax.
I1. Conep:xanmne nporpaMmmsl
Beenenue (14)
[Ipenmer opranmdeckoii xumun. CpaBHEHHE OPraHUMYECKIX COSAMHEHUHN ¢ Heopranndeckumu. [Ipu-
POAHLBIC, HCKYCCTBCHHBIC U CHHTCTUYCCKHUEC OPraHN4YCCKUEC COCANHCHUA.

Tema 1

Teopusi cTpoeHUs1 OPraHNYecKHX cOeMHEeHM i (Su)

BasienTHOCTE. XMMHYECKOE CTPOEHUE KaK IOPSAJOK COEIMHEHUSI aTOMOB B MOJIEKYJIE€ COTJIaCHO UX
BaJleHTHOCTU. OCHOBHBIE MTOJIOKEHHS TEOPUU XMMUYECKOT'0 CTPOCHUS OpTraHUYecKuX coequHeHui. [1o-
HSTHE O TOMOJIOTHH ¥ TOMOJIOTaX, H30MEPHH U M30Mepax. XUMHUIecKre GOpMYITbl B MOJEITH MOJIEKYT B
OpraHUYeCKON XHUMUHU.

Hemoncmpayuu. Monenu MoJIEKyl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCAUHEHU.

Tema 2

Yri1eBo10poabl M MX NPUPOIHBIE HCTOYHUKHU(S u)

[Ipuponnsrii ra3. Ankansl. [IpupogHbiii ra3 kak TorauBo. [IpernmyiiecTBa MpupPOAHOTO Ta3a mepen
JpYyruMHU BUJaMHu TortiuBa. CocTaB MPUPOAHOrO rasa.

ANKaHBI: TOMOJIOTHYECKUHN Psifl, H30MEPUS U HOMEHKJIaTypa ajIkaHOB. XMMHUYECKHE CBOWCTBA aJIKaHOB
(Ha mpuMepe MeTaHa U 3TaHa): TOpEeHHe, 3aMelleHre, pa3JIoKeHne U aeruapupoBanue. [Ipumenenue
AJIKaHOB Ha OCHOBE CBOMCTB.

A 11 K e H bl. DTHJIEH, €ro MoIydeHue (JernIpupoBaHueM dTaHa U JAeTHIpaTaliuell ataHoia). XuMHUECcKre
CBOMCTBa ATHUJICHA: TOPEHUE, KAYECTBEHHBIC Peakiuy (00eciBeunBaHUEe OPOMHOM BOJIBI M pPacTBOpa
TepMaHraHaTa Kajus), TuapaTalus, norumepusanyd. [lonustumnen, ero cBoicTBa U MpUMEHEHHE.
[IpumeHeHue 3TUIEHa HA OCHOBE CBOWCTB.

AnkanueHsl 1 kayayku. [ToHsTHE 00 ankaaueHax Kak YrieBoAOpoaax ¢ ABYMS JBOHHBIMH CBS3SIMHU.
Xumuueckre cBoiicTBa OyraaueHa- 1,3 1 u3onpena: odeciBeunBaHUEe OPOMHOM BOJBI M MTOJTMMEPHU3AIIUS B
Kay4yyku. Pe3uHa.

A T K ¥ H bl. ATICTHJIEH, €TO0 MOJTyYeHre ITUPOIN30M METaHa U KapOUJHBIM CIIOCOOOM. XUMHUECKUE
CBOIMCTBa alleTHJICHa: TOpeHHe, o0ecIBeurBaHne OpOMHON BOJIBI, TIPHCOEMHEHIE XJIOPOBOOPOIa U
ruapaTanus. [IpuMeHenure areTnieHa Ha OCHOBE CBOMCTB. Peakiins moauMepr3aliui BUHIIXJIOPUIA.
[TonMUBUHUIXIOPU U €r0 IPUMEHEHHE.

Benzon. [Tony4yenne Gen3ona U3 rekcaHa v aneTuiieHa. XUMUYECKHE CBOHCTBA OEH30IIa: TOpEHHE,
raJoreHupoBanue, HuTpoBanue. [IpuMeHeHne OeH30l1a Ha OCHOBE CBOMCTB.

Hedtb. CocraB u nepepadorka Hedtu. HedrenmponaykTsl. beH3UH U MOHATHE 00 OKTAHOBOM YHCIIE.
Jemoncmpayuu. I openne Merana, sTuiIeHa, aneruiieHa. OTHOIIIEHHE METaHa, 3TUJIeHA, alleTUIeHa U
OeH3071a K pacTBOpY NepMaHTranarta Kaiusi 1 OpoMHO#t Bojze. [lomydeHnue sTHIIeHa peakiuen Jerupa-
TaIMK 3TaHOJA U JICTIOIMMEPHU3AIIH MOJIMITHIICHA, alleTHIIeHa KapOuIHBIM criocoOoM. Pasnoxenue
KaydyKa Ipy HarpeBaHWH, UCIIBITAHUE MPOAYKTOB PA3JIOKEHUS Ha HEelpeaenbHOCTh. Komtekius 00-
pas3noB HehTH 1 HEPTENPOTYKTOB.

Jlabopamopnsie onvimet. 1. OnpenenceHne SIEMEHTHOTO COCTaBa OPTaHUYECKUX COeNMHEHMH. 2. H3ro-
TOBJICHHE MOJIEICH MOJIEKYJI yriieBoopoaoB. 3. OOHapyKeHHe HelpeelbHBIX COCANHCHHUH B KUKHX
Hedrenpoaykrax. 4. [loimydenue u cBoiicTBa aneruieHa. 5. O3HakoMIeHUe ¢ Koutekuueir «HedTs u mpo-
JYKTBI €€ TIepepaboTKu».

Tema 3
Kuciopoacoaep:xkaniue opranndeckue coeJHHEHUsI U UX NPUPOAHbIE UCTOYHUKHN(10 u)



EnnHCTBO XUMUYECKOW OpraHU3alliy )KUBBIX OPTaHU3MOB. XUMUYECKUN COCTaB )KMBBIX OPraHU3MOB.
Cruprtsl. [Tonmydenune sTaHONa OpOKEHUEM TIIIOKO3BI M THApATael STuiieHa. [ MApOKCHIIbHAS TPyIIna
kak pyaknuonanbHas. [IpeacraBieHue o BOIOPOTHOM CBSI3H. XMMHYECKUE CBOMCTBA 3TAaHONA: TOPEHNE,
B3aMMO/JICICTBHE C HATPHEM, 00pa30BaHME MPOCTHIX U CIOKHBIX d3(HUPOB, OKUCIICHHUE B aJIbICTH]I.
[IpumeneHue 3TaHOIa HA OCHOBE CBOICTB. AJIKOTOJIN3M, €ro MOCIEACTBUS U IPEAYIPEKICHUE.
[TonsiTHE O MIpENeNbHBIX MHOTOATOMHBIX CIUPTaX. [ TUIIEpHH KaK MIPEeACTaBUTEIh MHOT0ATOMHBIX
cnuprtoB. KauecTBeHHas peakuyst Ha MHOTOATOMHBIe cTUpPThL. [IprMenenue rinunepuHa.

Kamennsiit yroins. ®@enon. KokcoxuMudeckoe mpou3BoACTBO U €ro npoaykius. [lonydenue gpenona
KOKCOBaHMEM KaMEHHOTO YTiisl. B3anMHoOe BiHsHHE aTOMOB B MoOJIeKylie peHoma: B3auMOICHCTBHE C
THAPOKCHIOM HATPHS U a30THOU kuciaoTo. [Tomukonaencanus Gexosna ¢ popmanbaerujioM B
(denonopopmanbaeruanyo cMony. [IpuMeHeHre GpeHosia Ha OCHOBE CBOMCTB.

Anpperunsl. [lonmydenre anbaeruioB OKUCICHUEM COOTBETCTBYIOIIUX CTUPTOB. XUMHUUECKHE CBOMCTBA
aJbJIETU/I0B: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHUCIIOTY M BOCCTAHOBJIEHHE B COOTBETCTBYIOIININ CITUPT.
[Mpumenenue hopmanbaernia u aeTaibAerua Ha OCHOBE CBOWCTB.

Kap6onosbie kucioThl. [TonyueHne kapOOHOBBIX KHCIOT OKHCICHUEM ajlbJICTHI0B. XUMHYECKHE
CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C HEOPTAHUYECKHUMHU KHUCIIOTAMH U PEaKIUs
stepudukanuu. [IpumeHeHe YKCYCHOM KHCIIOTHI Ha OCHOBE CBOMCTB. BhICIINE )KUpHBIE KHCIOTHI HA
puMepe MaTbMUTHHOBOW U CTEAPHHOBO.

Crnoxubie 3upsbl 1 xkupbl. [lomydenne caoxHbIX 3gupoB peaknueit stepruduranmui. CroxHbie 3QUPHI B
npupoe, ux 3HaueHue. [IpuMeHeHue CIIoKHBIX 3(QUPOB HA OCHOBE CBOWCTB.

JKupbl kak crnokHbIe 3QUpbl. XUMHYECKHE CBOMCTBA KUPOB: TUAPOIN3 (OMBUICHUE) U THIPUPOBAHUE
KUJKUX )KUPOB. [IprMeHeHne >KiupoB Ha OCHOBE CBOMCTB.

YriieBoapl. YTIIEBOIbI, UX KiacCH(UKAIMsI: MOHOCaXapH bl (IJIF0K03a), IUcaxapH bl (caxapo3a) u
royiucaxapuabl (Kpaxmai U HeJUTi0I03a). 3HaueHHe YTIIeBOJ0B B KUBOM NMPHUPOJIE U B )KU3HU YEIOBEKa.
I'1roK03a BeIecTBO ¢ JBOWCTBEHHON (DYHKIUCH - albJICTHAOCIUPT. XMMHUYCCKHE CBOMCTBA TITFOKO3bI:
OKHCJICHHUE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOHT, OpokeHHEe (MOIIOUHOKHCIIOE U
cnuproBoe). [IpuMeHeHne riIoKo36 Ha OCHOBE CBOMCTB.

Hucaxapuas! u nonucaxapuzpl. [IoHsATHE 0 peakiusIX MOIMKOHJSHCAIIMY U THAPOIN3a Ha IpUMepe
B3aMMOITPEBPAIIIEHUH: TII0K03a — MOIHCaXapul.

Jemoncmpayuu. Oxucinenve cnupra B anpaerua. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CIIUPTHI.
Komnekuust «KaMeHHBIH yroib U IPOJYKTHI €ro mepepadoTKi». PacTBopruMOCTh eHoma B BOJIE PH
OOBIYHOI TeMITepaType U Ipu HarpeBanuu. KauecTBeHHbIe peakiiu Ha (GeHon. Peakmust «cepeOpsHOro -
3epKaja» anbJIeruoB U TIOK03bl. OKHCICHNE albJIern0B U TIIOKO3bI B KUCIIOTHI C TOMOIIBIO
runpokcuaa meau (II). [Tomyuenne ykCycHO-3THIIOBOTO U YKCYCHO-M30aMHIIOBOT0 (¢upoB. Komneknuns
a¢upHBIX Macen. KauecTBeHHas peakiys Ha KpaxMaJl.

Jlabopamopnsie onvimot. 6. CoiicTBa STHIIOBOTO criupTa. 7. CBoiicTBa raurepuna. 8. CBoicTBa
¢dopmanbrernna. 9. CrorictBa ykcycHou kucioThl. 10. CporicTBa sxupoB. 11. CpaBHEHHE CBOMCTB pacT-
BOpPOB MbLJIa U CTHpAIbHOro nopoika. 12. CpoiictBa ritoko3sl. 13. CBoiicTBa Kpaxmada.

Tema 4

A3oTcoaep:kamiue coeJMHEHNsI U UX HAX0K/IeHHe B ;KUBOI nmpupoje (7 u)

Awmmunbl [Tonsarue 06 amuHax. [ToiaydeHre apoMaTHUECKOr0 aMUHA — aHWJIMHA — U3 HUTPOOCH301a.
AHWIMH KaK OpraHMYecKoe OCHOBaHUE. B3auMHoOe BIIMsSHNE aTOMOB B MOJICKYJIC aHMJIMHA: OCJIa0IeHue
OCHOBHBIX CBOMCTB M B3aMMOJCHCTBHE ¢ OpOMHOI Bomoi. [IpMeHeHe aHUIMHA HA OCHOBE CBOWCTB.
AmuHOkHCIOTHL. [TosydeHrne aMUHOKHUCIIOT U3 KapOOHOBBIX KMCJIOT U THAPOIU30M OCIIKOB. XUMHUYECKHE
CBOMCTBAa aMUHOKHCJIOT KaKk aM()OTEPHBIX OPraHMUECKUX COCTUHEHUN: B3aMMOICHCTBUE CO MICIOYaMH,
KHCJIOTaMH U JIPYT C APYroM (peakiius MOIuKOHAeH canun). [lentraHast CBsI3b U OTUTICITHIBL.
[IpumeneHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

Benku. [Tonydenne OCIKOB peakiuel MOJIMKOHACHCAIMY aMUHOKHUCIIOT. [IepBUyHas, BTOpUYHAS U
TPETUYHAS CTPYKTYPhI OCIKOB. XUMHYECKUE CBONCTBA OCIKOB: TOPEHHME, JCHATYpaIUs, THAPOJIU3 U IIBET-



HbIC peakiuu. bruoxumudeckre GyHKIMH OSIKOB.

I'enernueckast CBs3b MEXIY KJIaCCAMHM OPraHUYECKUX COCAUHEHUI.

Hyknennosblie kucinoTel. CHHTE3 HYKJIEHHOBBIX KHCIIOT B KJIETKE U3 HYKIeoTHA0B. OOImuii nian
crpoenns Hykieotuna. CpaBHenue ctpoenus u Gpynknuit PHK n JJHK. Pons HyKIIEMHOBBIX KHCIIOT B
XpaHEeHWH | Tiepeqaue HacneacTBeHHol nHpopmanuu. [ToHsTHE 0 OMOTEXHOIOTHH U TEHHOH HHKCHEPHUH.
Hemoncmpayuu. B3aumojielicTBue aMMuaka U aHWJIMHA C COJISIHOM KUCIOTOM. Peakiys aHuinHa ¢
OpomHo# Bojioi. [lokazaTenbcTBO HamHurst (PYHKIMOHAIBHBIX TPYII B paCTBOpaX aMHHOKHCIIOT. Pac-
TBOpPEHHE U Ocax<icHHe OenkoB. LIBeTHbIE peakuy OENKOB: KCAaHTOIIPOTEHHOBas U OnyperoBast. [ opeHue
NITUYBEro Tepa u mepcTssHol HuTH. Monens mosnekyinsl JJHK. Ilepexonsl: aTanon — 3THIIEH —3TH-
JIGHTJIUKOIb — 3TuieHrukonat menu (I1); atanon — sraHanp — 3TaHOBAs KMCIOTA.

JlaGopaTtopHbie onbIThI. 14. CBOiicTBa OCIKOB.
MpakTuyeckas padora Ne 1. nenTudukamnus opraHHuecKUX COCIMHEHUI.

Tema 5

Buosiornyeckn akTHBHBIE OPraHUYecKue coeiMHenns (2u)

depmenTsl. DepMeHTHI KaK OHOJIOTHYECKHE KaTann3aTophbl OeNKoBOi mpuposl. OcoOEHHOCTH
¢dbyHKIMOHUpOBaHUS PepMeHTOB. Poib hepMEHTOB B JKH3HEEATEILHOCTH KUBBIX OPTaHU3MOB U HAPOJI-
HOM XO3HCTBE.

Buramunsl. [lonstue o BuTamunax. Hapymienus, cBsizaHHbIe C BATAMUHAME: aBUTAMHUHO3HI,
TUTIOBUTAMHUHO3bI ¥ TUIIEpBUTAMUHO3bL. Butamun C Kak mpeacTaBUTENb BOAOPACTBOPUMBIX BUTAMHUHOB U
BUTaMUH A KaK MpeICTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [ToHsATHE 0 rOpMOHAX KaK TYMOPAIBbHBIX PETYIIATOPAX KU3IHEASITENbHOCTH )KUBBIX
opranu3MoB. VHCYIHH M ajpeHaiH Kak npeIcTaBuTeNny ropMmoHoB. [IpoduinakTrka caxapHoro nuabera.
JlexapctBa. JlekapcTBeHHas XUMHUS: OT HATPOXUMHUH 0 XUMHOTEpanuu. ACOUPUH. AHTUOHOTHUKU U
nucbakrepro3. Hapkorudeckue BemecTBa. Hapkomanus, 6opb0a ¢ Hell 1 nmpoduiiakTHKa.
Jemoncmpayuu. Paznoxenne nepokcuia BOIOPOAA KaTala3oi ChIPOro Msica U ChIporo KapToders.
Komnekius CMC, coaepskamux sH3uMbl. VicnbiTanue cpensl pactBopa CMC uHAMKATOPHOM OyMarou.
Wnmoctpanuu ¢ pororpadusiMu KUBOTHBIX C pa3IMYHBIMU popMaMu aBUTaMHHO30B. Koekius Bu-
TaMHUHHBIX Npernapartos. VcnbeiTaHue cpeibl pacTBOpa acCKOPOMHOBOW KUCIIOTHI HHAWKATOPHOH OyMarou.
HcnpITanne anTevyHoro npenapara HHCYJIMHA Ha Oenok. JJomarnHss, mabopatopHasi 1 aBTOMOOWITbHAS
anTeyka.

Tema6

HckyccTBeHHbIE M CHHTETHYECKHE MOJMMephI (2u)

HckyccTBeHHbIE OAUMEpBL. [loydeHne HCKYCCTBEHHBIX IIOJUMEPOB, KAK IPOAYKTOB XUMUYECKOU

MO (HUKAIINN IPUPOHOTO MOJTMMEPHOTO ChIPhs. VICKycCTBEHHBIC BOJOKHA (AI[eTaTHBIH MIENK, BUCKO034),
HX CBOMCTBA U IPUMEHEHUE.

Cunrernueckue nonuMepsl. [lonydenne CHHTETHYECKUX TTOIMMEPOB PEaKIMIMH IMOMMEpU3alii U
nonukoHaeHcauu. CTpykTypa MOJIMMEepOB: TUHEHHAsI, pa3BeTBIEHHAS U TPOCTPAHCTBEHHASL.
IIpencraBuTeny CHHTETUYECKUX IUIACTMACC: TIOJUATUIIEH HU3KOIO M BBICOKOT'O IABJICHHUSI, TOTUIIPOIMICH
Y NOMUBUHIIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH U KalpoOH.

Hemonctpanun. Komnekius nnactMace 1 uzfenuii u3 Hux. Komnekium ncKyCcCTBEHHBIX U CHHTe-
THYECKHUX BOJIOKOH M M3JEIUN U3 HUX. Pacrio3HaBaHHE BOJIOKOH 10 OTHOLLIEHUIO K HAIPEBAHUIO M XUMU-
YECKUM PEAKTUBAM.

Jlabopamopnuie onvimel. 15. O3HaKOMIICHUE ¢ 00pa3laMH IIACTMACC, BOJIOKOH U Kay4yKOB.



II1. TemaTu4yeckoe IVIAHUPOBAHHUE ¢ YKA3aHUEM KOJIUYECTBA YaCOB, OTBCACHHBIX HA U3YYCHHUE Ka?K)IOﬁ TEMbI

Ne | lara | Tema ypoka Kon OcHoBHOe coiep:kaHMe TeMbl, YV ( no3HaBaTebHbIE, /3
TPeOOBAHMS K | XapAKTEPUCTHKA BU/IOB IeATEIbHOCTH | PeryjisiTHBHBIE,
O YPOBHIO KOMMYHHKATHUBHBIE)THIHOCTHBIE .
Q) NMOATOTOBKeE
= | Kmy
Beenenue (14)
1 [Ipenmer oprannyeckas Omnpenenenre OpraHnuecKoil XUMIH, CTposIT TOTUYECKUE IIENU PACCYKICHUM,
XUMUS Oco0eHHOCTH OPraHNYECKHX BEICCTB. CocTaBIAIOT TUIaH U MOCIIEA0BAaTENbHOCTD
Pa3bop monsaTus ocobeHHocTei JEeUCTBHMA, CAMOCTOSATENEHO (POPMUPYIOT
XapaKTepU3YIOUINX OpraHNYecKre MO3HaBaTEIbHYIO 1ENb
BEIIIECTBA [Tnanupyrot obmme criocoObl paboTHI.
Ctpoenue u ki1accupuKans OpraHun4ecKnx coequHeHui (S 4.)

1 Teopus XUMHUYECKOTO OCHOBHBIC MTOJIOKEHUS TEOPHUH. YMEIOT BBIOMPATH CMBICIIOBBIC €IMHUIIBI
CTPOEHUSI OPTraHUYECKUX BanentHocts, uzomepus. 3HakKOMsTCA C | TEKCTa M YCTaHABJIMBATH COOTHOIIEHUS
coequHeHu A. M. MOJOXKEHUIMH, TOMOJIOT, MEXKIY HUMMU.

Bbyrneposa TOMOJIOTMYECKUM psij, U30MEPHS, CanuyaTh CBOM cr1oco0 eicTBUSA C
COCTaBIISIIOT CTPYKTYPHBIE ()OPMYIIBL. 3TaJIOHOM
VYwmetor Opath Ha ce0si HHUIIUATHBY B
OpTaHM3allMM COBMECTHOM JEATENbHOCTH.

2 Knaccudukarus Kraccudukarus opraHn4ecKux Boeigenstor u popmupyror
OpPTaHHYECKHUX COEIMHEHUH. MO3HABaTENbHYIO L1EMb, TOUCK U
COETMHEHUN 3HAKOMSTCS C IPUHITUTIIAMEU BBIJICIICHHUE HE00X 01 HH(POpMAIUH

KJIACCU(PUKAIUH. CraBsit yueOHYI0 3a/1a4y.
BerynaroT B muanor, y4acTByroT B
KOJUIGKTUBHOM O0CYKJICHUH.

3 OCHOBBI HOMEHKJIATypHI [IpaBwiia HOMEHKIATYPbl OpraHUYECKUX | BhIoenstor u GopMHUpPYIOT
OpraHUYECKUX coequuenuii MIOITAK. Ha3siBath II03HABATEIbHYIO 11E1b, IIOUCK U
COEIMHEHU. M3y4aeMble BEIECTBA. BBIJICIICHUE HE00X 01 MH(POpMAIUH

CraBsit yueOHyI0 3a/1a4y.
BerynaroT B muanor, y4acTByroT B
KOJUIGKTUBHOM OOCYKJICHUH.

4 Peaknuu opranndeckux OCHOBHBIE TUITBI XUMUYECKUMHU peakiust | CTpOsT JIOTUUECKUE LEMU PaCCyKICHUH,

COCJIMHEHUH .

.3HAKOMCTBO C TEPMUHAMHU, OTPAKAIOIIIX
cnenuduKy mporiecca.

CocTaBI0T IUIaH U IOCIE0BATENBHOCTD
JEWCTBHI, CAMOCTOSTENFHO (POPMUPYIOT




MO3HABATEIBHYIO 11eJTh
[Tnanupyrot obIue criocoObl paboTHI.

O06001I€enye 0 TEME
«Ctpoenue u
KJIacCU(pUKAIUs
OpraHUYECKUX
COCIMHECHUM

O606menue mo Teme «CTpoeHue u
KJaccu(uKaIysi OpraHnuecKuX
COEIMHEHUI». Bpluncinenne MmaccoBoi
JIOJIN DIIEMEHTOB

Brienstor cMbIC U (hopMaJIbHYIO
CTPYKTYPBI 3a7a4H.

Oco3HaI0T KauecTBO U YPOBEHb CBOUX
3HaHUMU.

Hcnonb3ytoT ajeKBaTHBIC SI3bIKOBBIC
CpEACTBa I OTOOPAKEHUS] CBUX
MBICJIEH.

Yraesoaopoas (8 u.)

IIpupoaHbIe NCTOUHUKN
YIJIE€BOLOPOIOB.
[Tpuponuslii u
MOMYTHBIA HEPTSIHOM
ra3el. HedTb.

[TpupoaHsbIii ¥ OMYTHEIA HEPTIHOM
ra3sl. 1Ix ucnonb3oBaHusl.

Beinensitor u hopmupyiot
MO3HABATENBHYIO 11EJb, TOUCK
BbIJIeNIeHne HeoOX 01 HHPOpMaLuK
CraBsit yueOHYI0 3a/1a4y.
BerynaroT B ranor, y4acTBYIOT B
KOJUIGKTUBHOM OOCYKJICHUH.

AnkaHbl I'omonorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne ey paccykIeHuH,
M3y4eHUe C BAKHEHIIMMU COeINHEHUS CocTaBIAIOT TUIaH U MOCIIEA0BAaTENbHOCTD
KJIacca JEeUCTBHIA, CAMOCTOSATENEHO (OPMUPYIOT
[I03HABATEIILHYIO LENb
[Tnanupyrot obIMe criocoObl paboTHI.
AnkeHsl I'omonorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckue LenH paccykIeHuH,
M3y4eHUe C BAKHEHIIMMU COeINHEHUs CocTaBIAIOT TUIaH U MOCIIEA0BATENbHOCTD
KJIacca JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
[I03HABATEILHYIO L[ENb
[Tnanupyror obrMe criocoObl paboTHI.
ANKagueHsl. I'omosorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne ey paccykIeHuH,
M3y4eHUe C BaKHEHIIMMU COeINHEHUS CocTaBIAIOT TUIaH U MOCIIEA0BAaTENbHOCTD
KJIacca JEeUCTBHIA, CAMOCTOSATENEHO (OPMUPYIOT
[I03HABATEIIbHYIO LENb
[Tnanupyror obIMe criocoObl paboTHI.
AJKUHBI. I'omosorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne e paccykIeHuH,

HU3YUYCHHUE C BaXXHEUIITNMU COCIMHCHUA
Kiacca

CocTaBIAIOT TUIaH U MOCIIEA0BATENbHOCTD
JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyror obIre criocoObl paboTHI.




ApeHnsl

I'omosorndeckuil psizt, 3HAKOMCTBO U
M3Y4YEHHUE C BAXKHEUIIUMHU COCUHECHUS
KJ1acca

CTposT JIorndeckne e paccykIeHuH,
CocTaBIsIOT TUIaH U MOCIIEA0BaTENbHOCTD
JEeUCTBHIA, CAMOCTOSATENEHO (OPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyror obIMe criocoObl paboTHI.

O00011IeHHE 110 TEME «
YraeBonpopoas»

O600mieHne o TeMe «YTIeBOI0pOIb.
Brruncienne MaccoBoil IO 3JIEMEHTOB

Boienstor cMbIC U (hopMaIbHYIO
CTPYKTYPBI 3a7a4H.

Oco3HaI0T KauecTBO U YPOBEHb CBOUX
3HaHUMU.

Hcnonb3ytoT ajjeKBaTHBIE SI3bIKOBBIC
CpEACTBa I OTOOPAKEHUS] CBUX
MBICJIEH.

Kontponbehas pabora
No 1 «YrneBogopoab»

JeMOoHCTpupyIOT 3HaHUA 110 JAHHOU
TEME.

Boienstor cMbIC U (hopMaJIbHYIO
CTPYKTYPBI 3a7a4H.

Oco3HaI0T KauecTBO U YPOBEHb CBOUX
3HaHUMU.

Hcnonb3ytoT ajjeKBaTHBIE SI3IKOBBIC
CpEACTBa I OTOOPAKEHUS] CBUX
MBICJIEH.

Kucaopoacoaep:xaniue opranndeckue coenunenns ( 10

)

CrnupTsl I'omosorudeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne ey paccykIeHuH,
M3y4eHUe C BaKHEHIIMMU COeINHEHUS CocTaBIsIOT TUIaH U MOCJIEA0BAaTENbHOCTD
KJIacca JEeUCTBHMA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HaBaTEIbHYIO 1ENb
[Tnanupyror obIre criocoObl paboTHI.
®enon I'omosorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne ey paccykIeHuH,
M3y4eHUe C BAKHEHIIMMU COeINHEHUs CocTaBIAIOT TUIaH U MOCIIEA0BATENbHOCTD
KJIacca JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HaBaTEIbHYIO 1ENb
[Tnanupyror obrme criocoObl paboTHI.
Anbnerusisl I'omosorudeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne LenH paccykIeHuH,

HU3Y4YCHHUE C Ba)XHEUIITMU COCIMHCHUA
Kiacca

CocTaBIAIOT TUIaH U MOCIIEA0BAaTENbHOCTD
JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyror obIMe criocoObl paboTHI.

O00011IeHHE 110 TEME «

O6006menne no teme «CnupThl, PEHIIObI,

Briienstor cMbIC U (hOpMaJIbHYIO




CrupTsl, QeHIobl,
AJbJCTH]IBD).

albJIeruipl». Berunciienne MaccoBoi
JIOJIU DJIEMEHTOB

CTPYKTYPBI 3a7a4H.
Oco3HaI0T KauecTBO U YPOBEHb CBOUX
3HaHUMU.

Hcnonb3ytoT ajjeKBaTHBIE SI3IKOBBIC
CpEACTBa I OTOOPAKEHUS] CBHX
MBICJIEH.

5 KapOoHoBBIE KHCITOTHI. I'omosorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne ey paccykIeHuH,
W3y4YeHHE C BAKHEHIIIMMU COCIMHEHUS CocTaBiIoT TUIaH U TOCIIeI0BATEIbHOCTD
KJIacca JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HABATENHHYIO 1IEJTh
[Tnanupyror obrre criocoObl paboTHI.
6 CaoxHbIe 3QHPBL. I'omonorudeckuit psizi, 3HaKOMCTBO U CTposT JIorn4eckne ey paccykIeHuH,
Kupsr. W3y4YeHHE C BAKHEHIIIMMU COCIMHEHUS CocTaBiIOT TUIaH U TIOCIIeIOBATENEHOCTD
KJIacca JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HABATENHHYIO 1IEJTh
[Tnanupyror obIre criocoObl paboTHI.
7,8 Yrnesoast I'omosorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckue ey paccykIeHuH,
W3y4YeHHE C BAKHEHIIIMMU COCIMHEHUS CocTaBiIOT TJIaH U TOCIIeI0BATEIbHOCTD
KJIacca JEeUCTBHA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HABATENHHYIO 1IENTh
[Tnanupyror obrme criocoObl paboTHI.
9 O6001IeHme Mo TeMe « O600mIenue mo Teme Beinenstor cMbict U OopMaIbHYIO
Kucnopoacoaepxarue «Kucnopoacozaepxamye opraHuuecKkre CTPYKTYPBI 3a7a4H.
OpraHUYecKue COeIMHEeHUsD». Brruncienne MaccoBoi Oco3HarOT Ka4eCTBO U YPOBEHb CBOUX
COEIMHEHUSD). JIOJIN DIIEMEHTOB 3HaHU.
Hcnonb3ytoT ajjeKBaTHBIE SI3bIKOBBIC
CpEACTBa I OTOOPAKEHUS] CBUX
MBICJIEH.
10 Kontponbhas pabora o JleMOHCTPUPYIOT 3HAHUS 110 TaHHON Beinenstor cMbIct U opMaIbHYIO

TeMe «
Kucnopoaconepxamue
OpPTaHUYECKHE
COCIIMHCHUS.

TEME.

CTPYKTYpPBI 3a7a4H.
Oco3HaI0T KauecTBO U YPOBEHb CBOUX
3HaHUMU.

Hcnonb3yroT afjeKBaTHBIE SI3bIKOBBIC
CpE/CTBa I OTOOPAKEHUS] CBUX
MBICJIEH.




A3oTconep:kaniue oprannyeckue coenfnHenus (7 4.)

AMUHBL. AHUINH.

I'omosorndeckuil psizt, 3HAKOMCTBO U
M3Y4YEHUE C BAXKHEUIIUMHU COECIUHEHUS
KJ1acca

CTposT JIorndeckne LenH paccykIeHuH,
CocTaBIAIOT TUIaH U MOCIIEA0BaTENbHOCTD
JEeUCTBHIMA, CAMOCTOSATENEHO (OPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyrot obmye criocoObl paboTHI.

AMUHOKHCIIOTHI. I'omosorndeckuil psizt, 3HAKOMCTBO U CTposT JIorndeckne e paccykIeHuH,
H3Y4YEHUE C BAXKHEUIIUMHU COCIUHECHUS CocTaBIAIOT TUIaH U MOCIIEA0BAaTENbHOCTD
KJIacca JEeUCTBHIMA, CAMOCTOSATENBEHO (OPMUPYIOT
[I03HABATEILHYIO L[ENb
[Tnanupyrot obIue criocoObl paboTHI.
benku I'omosorndeckuil psizt, 3HAKOMCTBO U CTposT JIorn4eckne e paccykIeHuH,

HU3Y4YCHHUE C Ba)XHEUIITNMU COCIUHCHUA
Kiacca

CocTaBIAIOT TUIaH U MOCIIEA0BATENbHOCTD
JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyrot obIMe criocoObl paboTHI.

HyxkiienHoBbIE KUCTOTBI

I'omosorndeckuil psizt, 3HAKOMCTBO U
M3Y4YEHUE C BAXKHEUIIUMHU COCIUHEHUS
KJ1acca

CTposT JIorndeckne ey paccykIeHuH,
CocTaBIAIOT TUIaH U MOCIIEA0BAaTENbHOCTD
JEeUCTBHIA, CAMOCTOSATENEHO (OPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyrot obIMe criocoObl paboTHI.

O060011IEHNE IO TEME «
Azotcoaepxarime
OpPTaHUYECKHE
COEMHEHUS

O600mIeHme Mo TeMe «A30TcoIepKaIIe
OpraHUYecKHUe COCANHCHUS.
Brruncienne MaccoBoit J01H 3JIEMEHTOB

Boienstor cMbIC U (hopMaIbHYIO
CTPYKTYPBI 3a7a4H.

Oco3HaI0T KauecTBO U YPOBEHb CBOUX
3HaHUMU.

Hcnonb3ytoT ajjeKBaTHBIE SI3IKOBBIC
CpEACTBa I OTOOPAKEHUS] CBUX
MBICJIEH.

Kontponbshas pabora
Ne3mo teme
«AzoTcoaepKanme
OpraHUYecKue
COEIMHEHUS»

JeMOoHCTpUpyIOT 3HaHUA 110 JAHHOU
TEME.

Boienstor cMbIC U (hopMaIbHYIO
CTPYKTYpPBI 3a7a4H.

Oco3HaI0T KauecTBO U YPOBEHb CBOUX
3HaHUMU.

Hcnonb3ytoT ajjeKBaTHBIE SI3bIKOBBIC
CpEACTBa I OTOOPAKEHUS] CBUX
MBICJIEH.




[IpakTnueckas pabora
Ne 1 «MunenTudukarms
OpPTraHHYECKHX
COCIMHECHUM

[IpaBuna TexHUKH OE30MACHOCTH.

3HAKOMCTBO C TEXHHMKOI 0€30I1aCHOCTH
MPH BBITIOJIHEHUE MPAKTUYECKUX PadoT.
[MpumeHsitoT MeTO b1 UH(GOPMAITIOHHOTO
IIOMCKA.

Y craHaBIMBAKOT IPUYMHHO-
CIIEICTBEHHYIO CBS3b.

O11eHUBAIOT YPOBEHb CBOMX 3HAHMIA

XuMHA 4 )KM3Hb. BMOJI0THYECKH AKTHBHbIE BelleCTBA (2

1)

DepMEeHTHI

I'omosorudeckuil psizt, 3HAKOMCTBO U
M3Y4YEHUE C BAXKHEUIIUMHU COECUHECHUS
KJ1acca

CTposT JIorndeckne ey paccykIeHuH,
CocTaBISIOT TUIaH U MOCIIEI0BaTEIbHOCTh
JeUCTBHIMA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyrot obmme criocoObl paboTHI.

BuTtaMuHb1, FOPMOHBI,
JIEKapCTBa.

I'omosorndeckuil psizt, 3HAKOMCTBO U
H3Y4YEHUE C BAXKHEUIIUMHU COECUHEHUS
KJ1acca

CTposT JIorndeckne e paccykIeHuH,
CocTaBIAIOT TUIaH U MOCIIEA0BAaTENbHOCTD
JEeUCTBHIMA, CAMOCTOSATENEHO (OPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyror obrme criocoObl paboTHI.

n

CKYCCTBCHHBIC U

CHHTETHYECKHE OPpraHuyeckue coennueHus ( 24.)

HckyccTBeHHBIE U
CUHTETHYECKHIE
OpraHuYecKue
COEIMHEHUS.

I'omosorndeckuil psizt, 3HAKOMCTBO U
M3Y4YEHHUE C BAXKHEUIIUMHU COECUHECHUS
KJ1acca

CTposT JIorn4eckne ey paccykIeHuH,
CocTaBIsIOT TUIaH U MOCJIEA0BAaTENbHOCTD
JeUCTBHIA, CAMOCTOSATENEHO (POPMUPYIOT
MO3HaBaTEIbHYIO 1ENb

[Tnanupyrot obmMe criocoObl paboTHI.

[MpakTrueckas pabora
Ne 2 « Pacio3HaBaHue
IUIACTMACC U BOJIOKOHY

[IpaBuna TexHUKH OE30MACHOCTH.

3HAKOMCTBO C TEXHHMKOI 0€30I1aCHOCTH
MPH BBITIOJTHEHUE MPAKTUYECKUX PadoT.
[MpumeHsitoT MeTO b1 UH(GOPMAITIOHHOTO
IIOMCKA.

Y craHaBIMBaKOT IPUYUHHO-
CIIEICTBEHHYIO CBS3b.

O11eHUBAIOT YPOBEHb CBOMX 3HAHMIA




