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HOACHUTEJIbBHAS 3AIINCKA

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

HopMaTuBHBIE JOKYMEHTHI [IJIsl COCTABJIEHHUSI IPOrPAMMBI:

1. ®enepanbubiii 3akoH oT 29.12. 2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun» (pen. ot 02.03.2016; ¢ uzm. u gom., Betyn. B cuiy ¢ 01.07.2016);

2. TlpumepHas ocHOBHas 0Opa3oBaTeNIbHAs MPOTrPaMMa OCHOBHOTO OOIIEro 00pa3oBaHUs
(omoOpeHa  QenepanbHbIM — y4eOHO-METOJAMYECCKUM OOBEAMHEHHEM TI0  O0IEeMy
oOpazoBanuto, mpoToko 3acemaanus ot 08.04.2015 Ne 1/1);

3. Ilpukxaz MunoOpazoBanust Poccum ot 17.12.2010 Ne 1897 «OO6 yrBepxaeHUN
(denepaabHOrO0 KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO — CTaHIApTa
OCHOBHOTO CpelHero oOpa3oBaHus» (B pen. npukazoB MwunHoOpHayku Poccum ot
29.12.2014 Ne1644);

4. OOII COO pans 10-11 xknaccos MBOY COII Ne49 r.Ilaxter Ha 2022-2023 y4yeOHbII
roj (mpuka3 Ne198 ot 01.09.2022);

5. Tlonoxenue o pabdoueit nporpamme yuutenss MBOY COII Ne49 r.llaxTel (mpukas
Nel102 ot 20.05.2019);

6. YueOnsrit man MBOY COILINe49 r.1axter Ha 2022-2023 yueOHBIN 1O (YTBEPKAEH
npukazom Nel98 ot 01. 09.2022);

7. Kanenmapuseni y4eOHbli rpaduk MBOY COILNe49 na 2022-2023 yueOHBIA TO.
(yrBepxaén mpukazom Ne198 ot 01.09.2022);

8. Xwummus . Paboune nporpammer  ['abpuensia O.C. IIporpamma Kypca XuMuu Uit 8-
11 xmaccoB obmeoOpazoBarenbHbIX yupexaeHuit /O.C. [NabpuensH. — 2-¢ w3,
niepepad. u gom. — M.: Jlpoda, 2010 T.

MecTo y4eOHOro nmpeaMera B y4eOHOM IJIaHe

®denepanpHblii  0a3MCHBIA  y4eOHBIM TIaH JUIsi  00pa30BaTENbHBIX  YUPEKICHUN
Poccuiickoit @enepannu OTBOAUT HA M3ydeHHe «XuMum» 10-X Kiaccax oTBOIUTCS 35 4acoB B
roa u3 pacuera 1 yueOHBIN yaca B Henemto; Ha uszydenue xumuu B 10 kimacce MBOY COII
No49 r.IllaxTer otBoguTcs 33 uvaca; CokpamieHue oobema ydeoHoro Bpemenu (10 kimacc Ha 2
yaca; ) OOBSCHSETCS KOJMYECTBOM HEAETb M0 KaJeHIapHOMY Yy4yeOHOMY Trpaduky Hu
pacniucanueM y4ueOHbIX 3aHsaTHI Ha 2022-20203 yueonsiii rog (TK P® cr.112 «Ilpazgauynbie
IHU ¥ TepeHoc pabouux aHel»). JlaHHOe cokpalleHHe MPOU3BEICHO 3a CYET YIUIOTHEHHS
y4eOHOT0 MaTepHalia U pe3epBHOIO BPEMEHH, IPEAYCMOTPEHHOT0 paboyeil mporpaMmoi.

. Ilianupyemble pe3yJibTaTbl 0CBOCHHs Y4eOHOI0 NpeaMeTa.
JleaTenbHOCTh yuuTens B OOy4eHUH XMMUU B CPEJHEH IIKOJIe J0JDKHA OBbITh HallpaBlieHa
Ha JIOCTHKEHHE 00Y4aloUIMMHUCS CIEIYIOIINUX JMYHOCTHBIX Pe3yJIbTaToB:

-B HeHHOCTHO-OpHeHTaHHOHHOﬁ C(bepe - OCO3HAHUC pOCCHﬁCKOﬁ Fan(ﬂaHCKOﬁ NICHTHUYHOCTHU,
naTrpuoTu3Ma, 4yBCTBa ropaA0CTHU 34 pOCCHﬁCKYIO XUMHYCCKYIO HAYKY;,

- B TPYIOBOH c(epe — rOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHeiIel oOpa3zoBaTeabHOM
TPAEKTOPUU B BBICIIEH IIKOJIE, T€ XUMUS ABISIETCS MPOPUINPYIOLIeH JUCIUIUIMHOM;

- B T03HABaTeNbHOU (KOTHUTHBHOM, MHTEJUIEKTYalbHOH) cepe — yMEHHE YNpaBiIsATh CBOEH
MO3HABATENbHOMN JIEATENILHOCTBIO, TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO, HA MPOTSHKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON MPoQecCHOHaIbHOM U 00IIeCTBEHHOH 1€ TeNbHOCTH;

- B chepe cOepexeHUs 370pOBbS — MPUHATHE W pealn3alus [EHHOCTEH 3J0pOBOrO U
Oe3omacHoro oOpa3a JKW3HU, HENPUSATHE BPEIHBIX TNPUBbIUEK (KypeHHs, YHOTpeOIeHus
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AJIKOI'OJIA, HapKOTI/IKOB) Ha OCHOBE 3HAHHUM O CBOMCTBaX HAapKOJIOTHYICCKHUX U HAPKOTHUYCCKUX
BCIICCTB.

MeranpeaMeTHbIe pe3yinbTaTbl OCBOCHHUS BBIITYCKHUKAMU CPEAHEN IIKOJIbI Kypca XUMUMU:

- HCIIOJb30BAHME YMEHMM M HABBIKOB DPa3jMYHBIX BHJIOB IIO3HABATEIILHOW JEATEIBHOCTH,
IIPUMEHEHHE  OCHOBHBIX  METOJIOB  IO3HaHHWA  (CHUCTEMHO-MH(QOPMALMOHHBIN  aHalu3,
HaOJI0ZICHNe, M3MEpPEHUE, MPOBEICHUE HKCIIEPUMEHTAa, MOJEIMPOBAHHE, HCCIIEIOBATEIbCKAS
JeSITENIbHOCTD) JUI U3YYEHUS Pa3IMUHbIX CTOPOH OKPYKaoIel AeHCTBUTEIbHOCTH;

- BJIaICHUEC OCHOBHBIMHA I/IHTeJ'IJ'IeKTya.HBHI)IMI/I OHepaHI/IflMI/IZ q)OpMy.]II/IpOBKa THUIIOTE3bI, aHAJIU3 U
CHHTE3, CpaBHeHI/IC U CUCTEMaTu3anysa, BbISIBIICHHUC HpI/ILII/IHHO'CJ'ICIICTBCHHBIX CBSI3ef/'I " IIOUCK
aHAJIOTOB;

- TI03HaHUE 0OBEKTOB OKPYKAIOIIETO MUpPa OT 00IIEro yepe3 0COOEHHOE K TUHUIHOMY;
- YMCHHC I'CHCPHUPOBATHL UACHU U OIIPCACIIATL CPEACTBA, HCO6XOZ[I/IMI)I€ JJId UX peain3aliu,

- YMCHHC ONpCACIIATh LCIH U 3aJja4u ACATCIIBHOCTH, BI)I6I/IpaTI> CpeacTBa pcar3al LCIU U
IMPHUMCHATH UX HA IPAKTUKE;

- HCIIOJIb30BAaHME PA3JIMYHBIX HCTOYHUKOB I TIOJNYy4EHHs XUMHUYECKOW uHopMaluy,
MMOHMMAaHHE 3aBUCUMOCTH COJEpXKaHUS U (OpPMBI TMpeACTaBIeHUS HHPOpPMAIMU OT Lemei
KOMMYHHUKAIUU U aJpecara;

- yYMEHHE TpPOJIYKTUBHO OOMAThCI H B3aMMOJICWCTBOBATH B IpOIlECCE COBMECTHOU
NEATEIbHOCTH, YYUTBIBATh MO3MLUU JPYIHMX YYaCTHUKOB JEATEIBHOCTH, S(QPEKTUBHO
paspemiath KOH(IUKTHI,

- TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(OPMAIMOHHO-TIO3HABATEIHHON
NEeSITeNbHOCTH, BKJIIOYash YMEHHE OPUEHTHUPOBATHCA B PA3IUYHBIX HMCTOYHUKAX WH(OpPMAIIUH,
KPUTHYECKH OIICHUBAThb W HMHTEPIPETUPOBATH MHGPOPMAIUIO, IMOIY4aeMyl M3 PpPa3IndHBIX
HCTOYHUKOB;

- yYMEHHUE HCIOJIb30BaTh CpPeACTBAa HHMOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee — UKT) B pemieHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX 3a/1a4 C
coOnroieHreM TpeOoBaHUM SPrOHOMUKH, TEXHUKH 0e30macHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011aCHOCTH;

- BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMU, B TOM YHCIIE U SI3bIKOM XUMUH, - YMEHHE SICHO, IOTUYHO U
TOYHO HU3JIaraTh CBOIO TOYKY 3pPEHHS, MCIOJb30BAaTh a/ICKBATHHIE S3BIKOBBIE CPEACTBA, B TOM
YHCIie ¥ CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (DOPMYIIBI U ypaBHEHUS).

[IpenmMeTHBIMEH pe3ysbTaTaMH HM3y4YCHUS XMMHUU Ha 0a30BOM YpPOBHE Ha CTYICHH CPEIHETO
00111ero 00pa3oBaHuUs SBJISTFOTCS

1) B mo3HaBaTeNnbHOU cdepe:
- 3HaHUe (MOHUMaHKE) U3yYCHHBIX MOHATHIA, 3aKOHOB U TEOPHIi;

- YMCHHC OIIMCBIBATH JACMOHCTPALIMOHHBIC M CAMOCTOATCIIBHO IHNPOBCACHHBIC 3KCIICPHUMCHTHI,
HCIIOJIb3Y: ISt 3TOTO €CTECTBEHHBIHN (pYCCKHﬁ, pOHHOﬁ) SA3BIK U A3BIK XUMHH,

- YMCHUC KJ]aCCI/I(I)I/II_[I/IpOBaTL XUMHUYCCKHUE JJICMCHTEI, MPOCTBIC U CJIIOKHBIC BCIICCTBA, B TOM
YHUCJIC U OPraHUICCKHUEC COCAUHCHH A, XUMHWYCCKUC PCAKIIUHN IO pa3HbIM OCHOBAHUSM;



- YMCHHUC XapaKTCPpHU30BaTh U3YUCHHBIC KJIACChl HCOPIraHNYCCKUX U OPTraHUYCCKUX COGI[I/IHGHI/If/’I,
XUMHUYCCKHUEC PCAKIIUU,

- TOTOBHOCTH IIPOBOAWTH XUMHUYCCKUM SKCIICPUMCHT, Ha6JIIOI[aTL 3a C€ro IMpOTCKaHHCM,
(bI/IKCI/IpOBaTb PE3YJIbTAaThl CAMOCTOATCIBHOTO W ACMOHCTPUPYCMOI'O S3KCICPpUMCHTA U ACIIATh
BBIBO/JIBI,

- ymeHue (OPMYIHPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3HPOBATH CBOMCTBA
HEU3YYECHHBIX BEUIECTB N0 AHAJIOTUU CO CBOMCTBAMM U3YUYEHHBIX;

- TIOMCK MCTOYHMKOB XHMHUYECKON HH(OpMAIH, MOJlydeHne HeoOXxoaumou uHpopMmarmu, ee
aHaJIN3, M3TOTOBJICHNE XMMHUYECKOTO HH(POPMAIIMOHHOTO MPOIYKTA U €ro MPe3eHTAIINS;

- BjajgeHue oO0s3aTeNbHBIMM CIPAaBOUYHBIMU MaTepuanamu: llepuoanueckoil cucreMoit
xumuueckux snemeHToB J[. M. MenneneeBa, Tabnuueil pacTBOPUMOCTH, 3IEKTPOXUMHUYECKUM
PAIOM HANPSHKEHUW METAJUIOB, PAAOM  IEKTPOOTPHULATENIBHOCTH — JUISL XApaKTEPUCTHUKHU
CTpOEHUS, COCTaBa M CBOIMCTB aTOMOB XUMHUYECKUX 3eMeHToB [-IV nepronos u o6pa3oBaHHBIX
VMM IIPOCTBIX U CJIOXKHBIX BEIIECTB;

- YCTAHOBJICHHE 3aBUCUMOCTH CBOMCTB M MPHUMEHEHHS BAXHEHIINX OPraHWYECKUX COECIUHEHHI
OT UX XMMHYECKOI'O0 CTPOEHHUS, B TOM 4YHCIE M OOYCIOBIEHHBIX XapaKT€pOM 3TOTO CTPOECHHUS
(MpenenbHbIM UM HETPEAEIbHBIM) U HAIMYHEeM (PYyHKIIMOHAJBHBIX TPYIIIL;

- MOJCINPOBAHUE MOJICKYIT BaYKHEHIITHX HCOPTaHNYCCKHUX U OPTaHUYCCKUX BEIICCTB,

- MOHUMAHHE XUMHYECKOW KapTHUHBI MHpa KaK HEOThEMJIEMOW YacTH IEJIOCTHOW HAyqYHOU
KapTHUHBI MUDA;

2) B LIEHHOCTHO-OPUEHTAIIMOHHOW c(epe — aHaIu3 W OICHKA IMOCIEACTBUN I OKpYXKaromen
cpelbl OBITOBOM M MPOU3BOACTBEHHOMN JIEATEIHHOCTH YEJIOBEKA, CBA3aHHON C MPOU3BOJCTBOM U
nepepaboTKON BAKHEUIITUX XUMUYECKUX TTPOTYKTOB;

3) B TpyAOBO#i cepe — NPOBEACHUE XUMUYECKOTO IKCIIEPUMEHTA; Pa3BUTHE HABBIKOB y4eOHOM,
MIPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON IEATEIHHOCTH P BHINOIHEHUU UHIUBUAYAIBHOTO
MIPOEKTa M0 XUMUHU;

4) B chepe 3m0poBOrO 0Opasza KU3HM — COOJMIOACHHE MpaBWJI O€30MacHOTO OOpaImieHus ¢
BEIICCTBAMH, MaTepHajaMH M XHMHUYECKHMHU IPOIECCaMH; OKa3aHUE IEPBOW TOMOIIM TpU
OTpaBJICHUSX, OXOTaxX M JPYTUX TpPaBMax, CBS3aHHBIX C BEHIECTBAMU M JIa0OPATOPHBIM
obopynoBaHuEM.

* OCBOCHHME 3HAHHH O XMMHYCSCKOM COCTaBJISIONICH GCTCCTBCHHOHay‘lHOﬁ KapTHUHbI MHDPaA,
BaXXHEHUIIINX XUMUUYCCKUX IOHATHUAX, 3dKOHAX U TCOPUAX,

¢ OBJIAACHHUC YMCHUSAMH HNPUMCHATH IMOJIYYCHHBIC 3HAHUA JIA 00BICHEHHUS pa3HOO6pa3HBIX
XHMHUYECKHUX SIBICHHH M CBOMCTB BCIICCTB, OLUCHKHU POJIM XMMHUU B PA3BUTUHU COBPCMCHHBIX
TEXHOJIOTHUH U MOJIYYCHHUHU HOBBIX MAaTCPUAJIOB;

¢ Pa3BUTHC IMO3HABATCIILHBIX MHTCPCCOB U MHTCIIJICKTYAJIbHBIX CIIoCOOHOCTEH B mnmponecce
CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I}I XHUMHUYECKUX 3HAHUM C HCIOJb30BAaHUEM Pa3INYHBIX
HCTOYHHUKOB HH(bOpMaHHH, B TOM YHCJIC KOMIIBIOTCPHBIX;

* BOCIIUTaHHE YOSKJICHHOCTH B TIO3MUTUBHOW POJIM XUMHH B )KH3HH COBPEMEHHOTO OOIIeCTBa,
HEOOXOJMMOCTH XMMHUYECKH T'PAMOTHOTO OTHOIICHHS K CBOEMY 3JI0POBBI0 U OKpYXKaromei
cpene;



¢ IPUMCHCHHUC IOJYUYCHHBIX 3HAHUUA U YMCHI/Iﬁ JJIsL 6G3OHaCHOFO HCIIOJIBb30BaHHUA BCIIICCTB U
MaTepuajioB B 6BITy, CEIBbCKOM XO3SHCTBE U Ha MMPOU3BOACTBEC, PCHICHUA MMPAKTHYCCKUX 3aaa4 B
HOBCCHHCBHOﬁ JKU3HU, NPCAYIIPCIKACHUA HBHGHHﬁ, HaHOCAIIUX BPEA 3A0POBBIO YCIIOBCKA U
OKpYKarollen cpene

Texkymas arrecrauus IO XUMHMM @pOBOAUTCS B coorBercTBUM ¢ llojoxenuem o
IIPOBEJIEHUU IPOMEKYTOUHOM aTTeCTallMy yJaIllUXCsl U OCYIIECTBIEHUU TEKYILEr0 KOHTPOJI UX
ycneBaemoct B MBOY COILINe49 r.Illaxter .(Ilpukas Ne248 ot 10.12.2018). T'omoBas
aTTecTalusi OCYIIECTBJSETCS HAa OCHOBAaHMU YETBEPTHBIX IMPOMEXKYTOUHBIX aTTeCTaluil u
IIPEJCTABIAET COO0 cpelHee apU(PMETUYECKOE PE3YIbTATOB YETBEPTHBIX aTTECTALUI B M10JIb3Y
YUEHHKA.

lleﬂ}lMll uzyuenusi xumuu 6 cpednet? WiKoJe aeasaromcsa:

1.¢bopmupoBanue y oOydarolmuxcs yMEHMsI BUJIETh M NMOHUMAaTh LIEHHOCTh O0Opa3oBaHMs,
3HAYUMOCTh XMMHUYECKOTO 3HAHUS I KaKIOrO0 YeJOBEeKa, HE3aBUCUMO OT  €ro
npodecCHOHATPHON  JEATENBHOCTH; YMEHHWH pa3nndath (akTel W OLEHKH, CPaBHHUBATH
OIICHOYHBIC BBIBOJBI, BHUJETh W3 CBS3b C KPUTEPHSIMH OIIGHOK W CBSI3b KPUTEPUEB C
OTIPENICTICHHON CHCTEeMOW IIeHHOCTeH, (OpMyIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHUIO;

2.hopMupoBaHue y 00y4JarOMNUXCS IETOCTHOTO TMPEJCTABICHHUSI O MUPE M POJIM XHMHUU B
CO3/IaHMH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHUPA; YMEHHUSI OOBSICHATH OOBEKTHI U
MPOLIECCHl  OKPYXKAIOIIEW JEWCTBUTEIBHOCTH — NPUPOJHOM, COLMAIBHOM, KYyJIbTYPHOM,
TEXHUYECKOMH, - UCMOJIB3YSI ISl 3TOT0 XUMHUYECKUE 3HAHUS;

3.mpuobpeTeHne 00yJarOIMUMHUCS OTIBITa PA3HOOOPA3HOW NIEATEIHLHOCTH, OIBITA TTO3HAHUS
U CaMOIMO3HAHMS, KIIOUEBBIX HABBIKOB  (KJIIOYEBBIX KOMIIETEHTHOCTEW), HMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE VIS PA3IUYHBIX BUJIOB JEATEILHOCTH — HaBBIKOB pELIEHUs MpoOiem,
MPUHSATHS pElIeHH, TOKCKa, aHaau3a u 00paboTKu MHGOpMaluu, KOMMYHUKAaTUBHBIX HABBIKOB,
HaBBIKOB HM3MEPEHMI, HaBBIKOB COTPYIHUYECTBA, HABBIKOB 0Oe€30MacHOro ooOpalieHus ¢
BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

O0mas xapakTepucTUKAa Y4eOHOr0 Kypca

MeTo107I0ru4ecKoif OCHOBOW TOCTPOSHMSI Y4EOHOTO COAEp)KaHMsS XUMHHU UL CpelHen
IIKOJIBI 0a30BOTO YPOBHS SBUJIACH U0 UHMEZPUPOGAHHO20 KYPCd, HO He eCMeCmE03HaARUs, d
Xumuu.

CrpykTypa npeiaraeMoro Kypca pemaer JBe mpooaeMbl HHTETPalluy B 00YYCHUN XUMHUH.
[lepBas — 310 gHYyMpunpeomemuas unmezpayus yaeOHOW TUCIUILTMHBL «XuMus». Mnes takoit
MHTErpalyy TUKTYET CICAYIOUIYI0 OYepEeTHOCTh U3YUCHHUS Pa3/IeiIOB XUMUK: BHAYaAJIE H3y4aeTcs
opranuydeckas xumus (10 xmacc), a 3arem — xumus oommas (11 knacc). Takoe cTpyKTypupoBaHHe
00yCJIOBJIEHO Te€M, UYTO 00O0O0IIEHUE co/lepKaHMsI IPeMeTa MO3BOJISIET Ha 3aBEpILIAIOIIEM dTare
copMHpOBaTh y BBIYCKHMKOB CpeIHEH IIKOJbI NPEACTAaBICHHE O XUMHUHM KakK LEJIOCTHOMN
Hayke, [T0Ka3aTh €IMHCTBO €€ MOHATHH, 3aKOHOB U TEOPHH, YHUBEPCAIbHOCTh U MIPUMEHUMOCTh
UX Kak Ul HEOPraHUYeCKOM, TaK U /Uil OPraHNYeCKON XUMHUU.

Bropas — 3T0 Mmedxcnpeomemnan unmezpayus, MO3BOJIAONIAA Ha 0a3e XUMUU OOBEIUHUTH
3HaHUS O (u3uKe, OMOJOruM, reorpadguu, HKOJIOTMHU B €AWHOE MOHMMAaHHE IMPHUPOJBI, T.€.
c(OpMHUPOBATh LIETOCTHYIO €CTECTBEHHOHAYYHYIO KAPTHHY OKPYKAIOIIEr0 MUpa. DTO MO3BOJMT
CTapILEKIaCCHUKAM OCO3HATh TO, YTO 0€3 3HAHUH 10 XUMHUU BOCHPHUSATHE OKPY)KAIOLIEr0 MHUpa
OyZeT HemoJHBIM W YHIepOHbIM, a JIIOJM, HE IOJyYUBIIME TaKUX 3HAHUH, MOTYT CTaTb
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HEOCO3HAHHO OMACHBIMH Ui ATOTO MHpa, TaK KaK XUMHYECKHM HETPaMOTHOE oOpaiieHue ¢
BEIIECTBaMU, MaTepHaJIlaMH U MPOIIECCAMH I'PO3UT HEMAIIBIMU OEaMU.

KpoMe »Tux AByX BeAyLIIMX HHTEIPUPYIOLIUMX HJIEH, KypC peanu3yeT W eue OJHy —
UHmMe2payuIo XUMUYeCKUX 3HAHUll ¢ 2yMaHUMAapHoIMy OUCYUNIUHAMU. UICTOPUEH, JINTEPaTypoi,
MHUPOBOH XYZ0KECTBEHHOU KYIbTYPOU. DTO, B CBOIO OUYEPE/b, I03BOJISET CPEACTBAMHU YUEOHOTO
IpeaMeTa IoKa3aTb pPoOJib XUMUU U B COLMAIBHOW cdepe 4eIoBeYeCKOW JAeATeIbHOCTH, T.€.
IIOJIHOCTBIO COOTBETCTBOBATH UAESIM 00pa30BaTEIbHOIO CTaHAAPTA.

Oco0eHHOCTH colep:KaHHsI OOy4YeHHs XHMHUM B CpelHEHl mmKojie OOYCIOBIICHBI
cnenn(UKON XMMUHU KaK HAyKd W MOCTaBICHHBIMU HeisiMH. OCHOBHBIMH MpOOIeMaMu XUMHUHU
SBJIIOTCSI M3YYEHHUE COCTaBa M CTPOEHHUS BELIECTB, 3aBUCHUMOCTH WX CBOMCTB OT CTPOEHUS,
IIOJIyYEHHUE BEIIECTB C 3aJJaHHBIMM CBOMCTBAMU, UCCIIEI0OBAaHNE 3aKOHOMEPHOCTEN XUMHUYECKUX
peakuuii M IMyTed yIpaBi€HHMs MMU B IE€NAX IOJY4EHHUs BELIECTB, MaTEpUajoB, DHEPIHH.
[ToaTromy B paboueil mporpamme 1Mo XMMHUHU HAlUIM OTPaKEHHE OCHOBHBIE COJIEp)KaTENIbHbIE
JIUHUU:

o «BelecTBo» - 3HaAHUS O COCTaBE M CTPOCHUM BEIIECTB, UX BAXHEUIIUX (PU3UUYECKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOTUYECKOM JCHCTBHH;

o «XUMHYECKasi peaKus» - 3HaHUsI 00 YCIOBUSIX, B KOTOPBIX MPOSIBISIOTCS XUMUYECKHE
CBOMCTBa BEILIECTB, CIOco0ax ynpaBiIeHUSI XUMUYECKUMU TIPOIECCAMH;

o «[IpuMeHeHNe BELECTBY - 3HAHUS U OMbIT MPAKTHUYECKON JEATEIbHOCTH C BELIECTBAMH,
KOTOpble Hambosiee 4acTo yNoTpeOsSIoTCS B MOBCEAHEBHON KM3HH, HMIMPOKO HCIOJIB3YIOTCS B
MIPOMBIIIJIEHHOCTH, CEIbCKOM XO0341CTBE, HA TPAHCIIOPTE;

o «SI3BIK XUMUW» - CHCTEMa BOXHEHIINX TOHITHH XUMUU M TEPMUHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKJIaTypa HEOPraHWMYECKUX BEILIECTB, T.€. MX Ha3BaHUs (B TOM 4YHUCIE U
TPUBHUAIbHBIE), XUMHUECKHE (JOPMYIIbI U YpaBHEHHS, a TaK)Ke IIpaBuiia iepeBoa UHpopMaluu ¢
€CTECTBEHHOT'O S3bIKa Ha SI3bIK XUMHUU U 00paTHO.

COJEP)KAHUME KYPCA

CTpyKTypupOBaHUE Kypca OpPraHMYEeCKOM XHMHUHU OINpENETseTCs HUIeed pa3BUTHUA
yyanxcs Henpo(uiIbHBIX KJIACCOB cpeicTBaMH yuyeOHoro npeameta. C 1enblo yCUIeHHUs poJin
JeyKIUU B 00y4eHUU XUMHUHM BHavalle Tal0TCA KPaTKUe TEeOPETUYECKUE CBEJCHHS O CTPOCHHH,
KJIacCU(UKAMU, HOMEHKJIAType OPraHUYeCKUX BEIIECTB, OCOOEHHOCTAX peakIuil ¢ Uux
Y4aCTHEM.

ChopmupoBanHble TakuM 00pa3oM TEOpPEeTUYECKHUE 3HAaHUS 3aTEM pa3BUBAIOTCS Ha
(hakToJIOrMuecKkoM MarepHale Mpu pacCMOTPEHUH KIIACCOB OPraHMYECKUX coequHeHHi. B cBoro
ouepe/ib TaKOU MOAXO0/]I MO3BOJISIET U ITy0XKe U3YUUTh caMH Kiacchl. Tak, OCHOBHBIE MOJIOKEHHS
TEOPUU XHMMHMUYECKOTO CTPOEHMSI OpraHuueckux coeauHeHuii A.M. ByriepoBa 3akperuistorcs
[IPU U3YYEHUU YTIIEBOJOPOJOB (aJKaHOB, aJIKEHOB, JUEHOB, AJIKUHOB, PEHOB) U UX MPUPOTHBIX
HUCTOYHUKOB (MPUPOJHOTO Ta3a, HeGTH M KAMEHHOTO YIJIsA), KHCIOPOJCOJEPIKAIINX
OpraHMYECKUX COEAMHEHUN (CIHpTOB, (peHoNa, albAETUI0B, KApPOOHOBBIX KHUCIOT, CIOXKHBIX
3GuUpoOB, KUPOB M YIIEBOAOB) M a30TCOJEPKAIIMX OPraHUYECKUX COEIWHEHUN (aMHHOB,
AMUHOKHCIIOT, OEJTKOB M HYKJIEMHOBBIX KUCIIOT). 3aBepIIaeT Kypc OPraHUYeCKOl XUMUU Pa3aes
«XUMHUS ¥ KU3HBY», TJe 0oOydaroniuecs 3HaKOMSTCS C TaKUMU BaKHBIMH B NPAKTUYECKOM H
OMOJIOTMYECKOM OTHOIICHMM BEIIECTBAMH W MaTepuaiaMH, KaK IUIacTMAacchl M BOJIOKHA,
(hepMeHTbI, BATAMUHBI, TOPMOHBI U JIEKapPCTBA.

OcHOBHBIM KpuTepueM oTOopa (aKTHYECKOro MaTepuaja Kypca OpPraHUYeCKON XUMUU
SBIISETCA WUJES peau3ally MPAKTUKOOPUEHTHPOBAHHOTO 3HAYEHHUS OOBEKTOB OPraHUUYECKOMn
XUMHH (COCTMHEHUN U peakiuii).

OPTAHNYECKASA XUMMUSI. 10 kaace

HabGmonenue, mpenmonoxenune, rumnore3a. llonck 3akoHOMepHOCTe. HayduHbrit
AKCIIEpUMEHT. BbIBO/I.

Teopus cTpoeHUs] OPraHMYECKUX COCAMHEHU



[Ipenmer oprannyeckod XuMuH. MECTO M 3HAYEHUE OPraHUYECKOW XUMHUHM B CHUCTEME
€CTECTBEHHbIX HayK. BasieHTHOCTb. Xumuueckoe cTpoeHue. OCHOBHBIE IOJIOKEHUS TEOPHUU
CTPOCHMS OPraHUYECKUX coeauHEeHuN. M3oMepus u u3oMepsl.

YriaeBoaopoabl U MX NPUPOIHBbIE HCTOYHUKH

A 1 x a H bl IlpuponHslii ra3, ero cocraB U NPUMEHEHUE KAaK MCTOYHHKA SHEPIUU U
XMUMHMUYECKOTO ChIpbs. ['OMosornueckuil psii MNpeAeibHBIX YIiIeBoa0opoAoB. WM3omepus u
HOMEHKJIAaTypa ajkaHoB. MeTaH M 3TaH Kak IpeacTaBuTenu ankaHoB. CBoiicTBa (ropeHue,
peaxkuuu 3aMelieHusl, TUpoJu3, Aeruapuposanue). [Ipumenenue.

A 51 x e H bl. OTWIEH Kak NpeacTaBUTeNb ankeHoB. I[lomydeHue »sTuiieHa B
MPOMBIIUICHHOCTH (JETHAPUPOBAHWE dTaHA) M B Jaboparopuu (AETHIpaTalst 3TaHOJA).
CpoiictBa (ropenue, OpoMuUpOBaHHE, THApATAlMs, MOJUMEpPHU3ALMSA, OKHUCICHHUE PACTBOPOM
KMnOs) wu npumenenune odtuieHa. llommdtunen.  OCHOBHBIE — TOHATHS — XUMHHA
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN. Peakiiuu nonuMepusanuu.

Jlu e H bpl. byragueH u U30mpeH Kak MpeiIcTaBUTENH JUEHOB. Peakiuu npucoeuHeHust ¢
y4acTUEM CONpPSDKEHHBIX JUeHOB (OpomupoBaHue, mnoiaumepusauus). HarypanbHblii u
CUHTETUYECKNH Kaydyku. Pe3una.

A 11 K ¥4 H bl. ALIETHJIEH KaK IpeJICTaBuTeNb alKUHOB. [lonydyeHue anerunena kapOUIHBIM
1 MeTaHoBbIM criocoOamu. CBoiicTBa (ropeHue, OpoMUpoBaHUE, TUApATAINS, TPUMEPU3aLUs) U
MIPUMEHEHHE alleTHIICHA.

A p e H bl. benson kak nmpencraButenb apeHoB. CBoicTBa OeH30J1a (TOpeHHe, HUTPOBAHUE,
OpOMHpOBAHNE) M €TO IPUMECHEHHE.

Hedtr mw cmocoO6nr ee mepepabdoTku CocraBHedru. [lepepaboTka HEDTH:
MEePETrOHKA ¥ KPEKHHT.

Kucnopoaconepsxkamue opranudeckue coeIHHEHUs

CnupTsl. MeraHon U ATaHOJI KaK MPEACTABUTEIN MPEAEIbHBIX OJTHOATOMHBIX CIIMPTOB.
CaoiicTBa 3Ta”oJsa (TOpEeHUE, OKUCIICHUE B albAeTu I, Aeruapatamus). [lonydenne (ruaparamueit
ATHJIEHA) W MPUMEHEHHE ATaHONA. [ JMIEepUH Kak elle OJUH MpPeICTaBUTENb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTBHI.

® ¢ H o n Ilomyuenue ¢eHosa w3 KamMeHHOTOo yrisa. KaMeHHBIH Yrojlb W €ro
ucrojab30BaHue. KoOkcoOBaHME KaMEHHOIO YIUIs, Ba)KHEWIIHWE NPOAYKTbl KOKCOXHMMHUYECKOTO
MIPOU3BO/ICTBA.

B3aumHoe BiusiHME aTOMOB B Mouiekyne (eHousa (B3auMojelcTBUe ¢ OpOMHOI BOJOW U
ruapokcuioM Hatpus). [lonyuenue u npumenenue peHona.

A 1 b 1 e r u a b. DopMampIerua M aleTAIbAETH] KaK IPEACTaBUTEIN
anprernioB. CBolicTBa (peakiysi OKUCICHUS B KUCIOTY M BOCCTAaHOBJIECHUS B CIIMPT, PEaKIIUS
nojuKoHAeHcaMu  (popmanpaeruga ¢ ¢enosiom). Ilomydenune (OKHUCICHHUEM CIHPTOB) U
npuMeHeHue GopManabaeruaa u aueranbaeruaa. GenonodopmanbaeruaHbIe MIACTMACCH.

KapOGoHOBB € KHCIOTBHL YKCyCHas KHCIOTAa KaK MPEACTABUTEIb MPEIebHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOMCTBA YKCYCHOW KHCIOTHI (B3aUMOJICHCTBUE C
METaJUlaMH, OKCHJaMU  METaUIOB, THAPOKCUJIAMU METAIJIOB M COJISIMM;  peakuus
stepucukanun). [IpuMenenue ykcycHOM KUCIOTHI.

Cnoxusie d>dpupsb xupbsl. Croxsbeie 3QUpPHl KaK MPOJYKTHl B3aUMOICHCTBUS
KHCJIOT CO CIUPTaMU. 3HAYCHHE CIIOXKHBIX 3()UPOB B MPUPOJE U KU3HU YEIOBEKa.

XKups! kak ciaoKHbIE FPUPHI TIULEPHUHA U )KUPHBIX KapOOHOBBIX KUCIOT. PacTurenbHblie 1
YKUBOTHBIE JKUPBI, UX cocTaB. [ uaponu3 nnm omblieHne KupoB. Mbuta. [IpuMmenenne xxupos.

Yrunesoasl. Ilonsarue o6 yrieBogax. [nroko3a kak MpeacTaBUTENb MOHOCAXapHJIOB.
[TonsiTue 0 ABOWCTBEHHOM (PYHKIIMM OPraHMYECKOI'O COEMHEHUS Ha IPUMEPE CBOMCTB IIFOKO3bI
KaK aJIbJIETHJIa ¥ MHOTOATOMHOTO CIIUPTa — aJlbJErUI0CIUpTa. bpoxkeHue riaroko3bl. 3Ha4eHHUE U
IIPUMEHEHHE TIIIOKO3BI.

Caxapo3a Kak NpeAcTaBUTENb AUCAXAPUIOB.

Kpaxman m nemnono3a Kak NpeACTaBUTENN mNosmcaxapuaoB. CpaBHEHHE HUX CBOMCTB U
Ouonornyeckas poib. [IpuMeHeHne 3TUX NoJarcaxapuaoB.



A3oTcoaep:kamye oprainyecKne coeANHeHus!

A M ¥ H bl. MeTHJIaMUH KaK NpPEJCTABUTENb anu(paTHYeCKNX aMHUHOB M aHWJIMH — Kak
apoMatuieckux. OCHOBHOCTh aMUHOB B CpPaBHEHHMM C OCHOBHBIMHU CBOICTBAMM aMMHakKa.
AHWINMH 1 ero CBOWCTBa (B3aMMOICHCTBHE C COJITHON KUCIOTOW 1 OpoMHOU BoAo#). [TomydeHue
anwinHa 1o peakuuu H.H. 3ununa. [lpumeHenne anunuHa.

AMUHOKHUCIOTBHL [JHMIVH M aJaHWH KaK PEJCTAaBUTEIN IIPUPOIHBIX aMUHOKHUCIIOT.
CBoiicTBa aMHHOKHCIIOT KaK aM(pOTEpPHBIX OPTraHMYECKUX COCAMHEHUH (B3aMMOJEHCTBHE C
menoyaMd M kuciotamu). OOpa3oBaHuE MOJUNENTHIOB. AMHMHOKANpPOHOBAs KHUCIOTA Kak
MIPEACTABUTENNb CUHTETUYECKUX AaMHMHOKHUCIOT. lIOHATME O CHHTETMYECKHMX BOJIOKHAX Ha
IIpUMepe KarpoHa.

b en ku. benku kak nonunentupl. CTpykrypa OeNKOBBIX MOJeKya. CBoHCTBa O€IKOB
(ropeHue, THAPOIN3, LIBETHBIE peakluK). buosornueckas posib OEJIKOB.

HykneunoBr e KuCITOTBHL. HykienmHOBbIE KHCIOTHI KaK NOJUHYKICOTHUIBI.
Crpoenue nykieoruga. PHK u JIHK B cpaBHenun. Ux ponp B XpaHeHMHM M mepenade
HaCJIEICTBEHHOU HH(pOpMaLIHH.

'emerTnueckas CBA3bp MEXJAY KJacCaMHU OPTraHHUUYECKHX COE€-
AU HEHHNU IoHATHE O TEeHETUYECKOM CBA3U U TEHETUYECKUX psAIaXx.

XuUMUA U KU3Hb

[ImactmMacce w BomokHa I[lommMepusamnus u MOTMKOHACHCAINS KaK CITOCOOBI
MOJTYYCHHUSI CUHTETHYECKUX BBICOKOMOJEKYISIPHBIX coenuHeHuid. [losrydeHne MCKyCcCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COCIUHEHUN XUMHUYECKOW MOAU(UKAINEH TPHUPOIHBIX MOJIUMEPOB.
CrtpoeHnue noJuMepoB: JUHEHHOE, MPOCTPAHCTBEHHOE, CETYATOE.

[TonsTiu o nmnactmaccax. TepMomiacTUUHbIE U TEPMOPEAKTUBHBIE OTUMEPBL. OTAEIbHbIE
MPEJICTABUTEIM CHHTETUYECKUX M HMCKYCCTBEHHBIX TMOJUMEPOB: (eHoIdopMambaeTuIHbIe
CMOJIBL, TOJIMBUHUIIXIOPH, T€(IIOH, LEeJUTYION.

[TonsiTe 0 XuMHYECKMX BOJIOKHax. HaTypaiibHble, CUHTETHYECKHE W HCKYCCTBEHHBIE
BoJjiokHa. Kiaccudukamuss u oTAenabHbIE NPEICTaBUTENN XMMHUYECKHUX BOJIOKOH: aleTaTHOe
(TpuaneTaTHBIN MIEINK).

®epwmeHTBb. DepMeHTH Kak OMOJOTHYECKHE KaTaau3aTOpPbl OEIKOBOM MPUPOIbI.
I[Tonstue o pH cpenpl. OCOOEHHOCTH CTPOSHUS W CBOMCTB  (CEJICKTUBHOCTh U
3¢ dEeKTUBHOCTh, 3aBHUCHUMOCTH ACUCTBUS OT TemmepaTypsl U pH cpeasl pactBopa) hepMeHTOB
[0 CPaBHEHUIO C HEOPraHWYECKUMU KaTanu3aTopamu. Poib (epMEeHTOB B jKM3HENEATEIbHOCTH
YKUBBIX OPraHU3MOB U ITPOU3BO/ICTBE.

BurTtawmuHn s Ilonitue o BuramuHax. Bujasl BUTaMHHHON HEIOCTaTOYHOCTH.
Knaccudukanus ButamunoB. Butamun C Kak mpeacTaBUTENb BOJOPACTBOPUMBIX BUTAMUHOB U
BUTAMUH A KaK MPEJICTAaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o pm o u b. lloHaTue o ropmMoHax Kak OHOJIOTUYECKH AKTUBHBIX BEIIECTBAX,
BBITIOJIHSIONIUX SHIOKPUHHYIO PETYISIIHUIO JKU3HEIEATENIbHOCTH OpraHu3MoB. Baxueiimue
CBOMCTBa TOPMOHOB: BBICOKas (PU3UOJIOTUYECKAs AKTUBHOCTh, TUCTAHIIMOHHOE JEWCTBUE,
ObICTpOE pa3pyleHue B TKaHsaX. OTAeIbHbIC IPEACTABUTENN TOPMOHOB: MHCYIIMH U aipEHAIMH.

Jl e xapcrt B a JlekapcTBeHHAas XUMUS: OT ATPOXUMHUHU U (apMakoTepanmuu 10
XUMHOTepanuu. AHTHOMOTHKM M aucOakrepno3. HapkoTudeckue BemiectBa. Hapkomanws,
6opb0a ¢ Hell ¥ poUIaKTHKA.

Pemenune 3agay no opraHuuyeckoi XuMuu Pemenue 3agad Ha BbIBOJ
(bopMyIbl OPraHUYEeCcKUX BEUIECTB MO MPOAYKTAM CrOpaHHsi © MaCCOBBIM JIOJISIM DJIEMEHTOB.

Jdemouncrpanuu. [InaBnenue, oOyrinBaHie U TOPEHHE OPTraHMYECKHUX BellecTB. Mojenu
MOJIEKYJT MPEACTABUTENEH pPa3IMUHBIX KJIACCOB OPraHMYECKUX coequHeHuil. ['opeHue MmeraHa,
aTHIIeHa, aneTwieHa. OTHOIIEHWEe MeTaHa, JTWJICHA, alleTHieHa M O€H30Jla K pacTBopam
MepMaHranaTta Kanvs u OpomHo#t Boje. [lomydyeHue sTuneHa peakiuei Jeruaparainuyd dTaHoa,
arleTHiIeHa — TUAPOJIM30M KapOua Kaiablus. Pa3ioxkeHne kaydyka Mpu HAarpeBaHUU, UCIIHITAHHE
MPOJIYKTOB Pa3ioKeHUs Ha HempenenbHocTh. Komekius oOpa3ioB HeTH U HEDTEIPOLYKTOB,
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KaMEHHOTO Yyl M MPOAYKTOB KOKCOXMMMUYECKOTO Npou3BoAcTBa. OKHCIEHUE CHUpTa B
anpaeru. KauecTBeHHbIE peakiii Ha MHOTOAQTOMHBIE CIUPTHL. PacTBopuMOCTh (heHOIa B BOjIE
npu oOBIYHON TeMIlepaType M NpHu HarpeBaHuu. KauecTBeHHbIe peakuuu Ha ¢eHon. Peakius
«cepedpsHOTO 3epKajiay abJETHUAOB U TIOKO3bl. OKUCIEHUE allbACTHI0B U TIIOKO3bI B KHCIIOTY
¢ nomouibio ruapokcuaa meau (I1). KauectBennas peakuust Ha kpaxman. Koyiekuus 3(pupHBIX
Mmacen. Kosueknus ruiactmMace ¥ u3fenuil u3 HUX. Kosiekuus HCKYCCTBEHHBIX BOJIOKOH U
W31EeNUN U3 HUX. B3aumMoaeincTBue aMMuaka U aHWIMHA C COJISTHOM KUCIOTOM. Peakuus annimnHa
c OpomHOil Bomoil. JlokasarenbcTBO Hamuuus (YHKIMOHATIBHBIX TPYINIl B PacTBOpax
aMUHOKHUCIIOT. PacTtBopeHme u ocaxkicnue OenkoB. llBeTHpie peakmmu OenkoB. [openwue
IITUYBEro nepa u mepcrtsiHo Hutu. Mognens monekynsl JIHK. Ilepexonsl: 3TaHON — 3TWIEH —
STWIEHIJIUKOAb — ATWieHraukosuar menu (II); ataHon — »3TaHanb — 3TaHOBas KHUCIOTA.
Komnekuus mimactmace, CHHTETUYECKUX BOJIOKOH M M3JEIUK W3 HUX. PasinokeHue nepokcuaa
BOJIOpOJIa KaTasia3oil chiporo msica M ceiporo kaprodens. Komnexkuuss CMC, conpepkammx
sH3uMBL. Mcneiranue cpeast pactBopa CMC unaukaropHoit 6ymaroi. Kosmekiusi BATAMHUHHBIX
npenapaToB. VcnblTaHue cpeapl pacTBOpa acKOPOMHOBOM KHCIOTHI MHIUKATOPHOM Oymaroi.
HcnpiTanue anTedyHoro npenapara MHCYJIMHA Ha OEJIOK.

JlabopaTopHble onbIThl. M3roToBieHre Mojeneil MOJIEKyJl OPraHUYeCKUX COETUHEHHI.
O3HakoMJIEHHE C KOJUIEKIHeH 00pa31ioB HEPTH, KAMEHHOTO YIJIsl U IPOAYKTOB UX MepepadOTKH.
OOHapyxeHHe B KEpOCHHE HeIpeneibHbIX coenuHeHud. O3HakOMJIEHHE C KOJUIEKIUel
Kay4yKoB U oOpa3laMu u3Jienuil u3 pe3uHsl. PacTBopeHue rivieprHa B BOJIE U B3aUMOJIEHCTBUE
¢ runpokcugom meau (I1). CroiicTBa ykCyCHOM KHUCTIOTHI, OOIIHE CO CBOMCTBAMU MUHEPAIBHBIX
KHUCTOT. Jloka3aTebcTBO HEMpPEIENbHOTO XapakTepa KMJIKOro xkupa. BzaumoneicTBue TitoKo3bl
u caxapo3bl ¢ ruapokcuaom Mmeau (II). KauecrBennast peakuust Ha kpaxmain. O3HaKOMJIEHHE C
KOJUIEKIIMEW TIacTMacc W u3fenuid u3 HuX. O3HAaKOMIJIEHHE C KOJUIEKIMEH HCKYCCTBEHHBIX
BOJIOKOH W HW3JIenuii u3 HuX. PacTBopenue OenkoB B Boje. OOHapyxeHHE OCIKOB B MOJIOKE.
O3HakoMJIEHHE C KOJUIEKIIMEW CHHTETHMYECKHX BOJIOKOH M M3IeIUi U3 HUX. O3HaKOMIIEHHUE C
kosutekuen CMC, coaepxkamux sH3uMbL. Mcnbitanue cpeasl pactBopa CMC mHIUKATOPHOM
Oymaroi. O3HakOMJIeHHE C KOJUICKIIMEH BUTAaMUHOB. VcmeiTanue cpembl  pacTBopa
ACKOPOMHOBOM KUCJIOTHI HHAMKATOPHON OyMaroi.

IIpakTHyeckasi padora Ne 1. Pernenue sKCriepuMEHTAIBHBIX 337a4 Ha WJCHTU(DUKAINIO
OpPraHUYECKUX COCTUHECHUI.

IIpakTuyeckas padora Ne 2. Pacrno3HaBaHue Ij1acTMacC U BOJIOKOH.

IV.TemaTn4yeckoe njiaHunpoBaHme.

Ne Tembl Bcero ®opMbl KOHTPOJISI

n/m 4acoB |  Ypoku IIpakTuyeckue KonTposabHbie
padoThI padoThI

1. | Tema 1. Teopus 3 3 - -
CTpPOEHUS
OPraHM4YeCKUX
COEeIMHEHUN

2. | Tema 2. 9 9 - K. p. Nel
YTreBoaopoabl U UX
IIPUPOIHBIE
VCTOYHHUKH

3. | Tema 3. 8 8 - -
Kucnopoaconepxarue
OpraHHYecKue
COEIMHEHHS




4. | Tema 4. 8 [IpakTtuyeckas pabora K. p. Ne2
AzoTcojepkaiue No 1
OpPraHMYCCKUC « nenruukanus
COCTMHCHUS
OpraHNYeCKHUX
COCIMHEHU I
5 | Tema 5. Xumus u 5) [IpakTuueckas padbora K. p. Ne3
JKU3Hb Ne 2 «Pacrio3naBanue
IJIacTMacc 1
BOJIOKOHY
Hroro 33 2 3
Ipunoscenue. KTII.
PaccmompeHo u pekomeH()oeaHo K Coenacosarno

ymeepoicoenuro MO Ecmecmeosnanue
MBOY COIL Ne49 r.IaxTel
No

3aMecTuTeNb AupeKTopa no Y BP
MBOY COII Ne49 r.1IaxTe!

/
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