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HosicHUuTEIbHASA 32N CKA

Hacrosimas nmporpamma miist cpeHedt (osiHoi) o01ieo0pa3oBaTeab»HOM MIKOJIBI pa3paboTaHa
Ha OCHOBE (yHIAMEHTAIBHOTO SApa CoAepKaHus oOmero oOpa3oBaHUS W TpeOOBaHWA K
pesyibpTaTaM cpeaHero (MOJHOTrO) oO0Iero oOpa3oBaHUs, NPEACTABICHHBIX B (eepaTbHOM
I'ocynapcTBeHHOM CTaHIapTe cpenHero (MoJHOro) odmero oOpa3oBaHUS BTOPOTO MOKOJEHHS. B
HEll TakKe YYTEHbl OCHOBHBIC HJIEM M TIIOJIOKEHHS IMPOTPaMMbl Pa3BUTHA W (HOPMHPOBAHUS
YHHUBEPCAJIBHBIX YUEOHBIX ACUCTBUI Ui CpeaHero (TMOJHOro) o0IIero o0pa3oBaHus U COOJOeHA
MIPEEMCTBEHHOCTb C MPUMEPHBIMH IPOTPaMMaMH JJIsi OCHOBHOT'O O0IIEro 0Opa30BaHMI.

Hacrosimass mporpamMMa 1mo XMMHHM cocTaBieHa s ydammxcs 10 kimacca Ha 6a3oBOM
ypoBHe B 00beMe 34 yacoB (1uac B Henenro B 10 kimacce).

Cpennee (mosiHOE) ofmiee oOpa3oBaHWE — TPEThs, 3aKIIOYUTENbHAS CTYMEHb OOIIEro
obOpazoBanus. Coaepikanue cpemHero ( MOJHOr0) OOIIero oOpa3oBaHUs HANPABJICHO HA PEIICHHE

JIByX 3a11a4:
1. 3aBepiieHre 0011€00pa30BaTEIbHON MOJArOTOBKM B COOTBETCTBHM C 3aKOHOM 00
0o0pa3oBaHuH ;

2. Peammzanmus  npeanpodeccuoHalbHOro  o0mero o0Opa3oBaHUs, KOTOpOE  IO3BOJISIET
00eCTIeYnTh MPEEMCTBEHHOCTH 00IIET0 U MpohecCHoHAIBHOTO 00pa30BaHusl.

OnHOMl W3 BaxHEWIIMX 3aJady d3TOro J3Tama SBJISETCS MOJArOTOBKAa oOO0ydaromuxcs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpPY JKM3HEHHOTO ¥ TPO(ECCHOHATBHOTO MYTH.
OOyuaromiyecss J0JKHBI HAYYHUTHCS CaMOCTOATENBHO CTaBUTh LEJIUW M ONPENeNsaTh IyTH HX
JOCTH>KEHUS, HCIIOIB30BATh MPHOOPETEHHBIN B IIKOJIE OMBIT JACATEIEHOCTH B PEATbHOM JKU3HH, 32
paMKaMu y4yeOHOro Iporecca.

I'1aBHBIE U cpeaHero (TIOTHOT0) 00IIero 00pa3oBaHMs COCTOSIT:

1. B (opMHpOBaHMHM LEJIOCTHOIO MpPEJICTaBIEHUs O MHUpPE, OCHOBAaHHOTO Ha
IPUOOPETEHHBIX 3HAHUAX, YMEHHUAX U CIIOCO0aX NEATENbHOCTH;

2. B MPUOOPETEHMM ONbITa Pa3HOOOpPa3HOW JEATEIbHOCTH, OIbITA IO3HAHUS MU
CaMOIIO3HAHUS;

3. B TOATOTOBKE K OCYLIECTBJIEHHIO OCO3HAaHHOIO BbIOOpa HWHAMBUIYAIBHOM
00pa3oBarenbHON WM MPOo(heCcCUOHATBFHON TPACKTOPHUH.

Bosnbiioit Bki1ag B JOCTHKEHUE TIIABHBIX 1ieiel cpeqHero (IoiaHoro) oouiero oOpa3oBaHus

BHOCHUT U3y4YEHHE XUMHUH, KOTOPOE MPU3BAHO 00eCIeYuTh:

1. ¢opMHUpOBaHME CHCTEMbl XMMHUYECKMX 3HAaHMH KaK KOMIIOHEHTa €CTECTBEHHO-HAYy4HOIl
KapTUHBI MUDA;

2. pa3BUTHE JIMYHOCTH  OOydYaloIUXcs, MX HHTEJUIEKTyaJbHOE U  HPAaBCTBEHHOE
COBEpIICHCTBOBAaHNE, (OPMUPOBAHWE y HHUX TYMaHUCTHUYECKUX  OTHOLIEHUH U
HKOJIOTHYECKH 11e71eCO00Pa3HOro MOBEACHUS B ObITY U TPYI0BOM J1€ATEIBHOCTH;

3. BBIPAaOOTKY TOHUMaHUS OOIECTBEHHOW MOTPEOHOCTH B pPa3BUTUM XHMHUH, a TaKkKe
¢dbopMHUpOBaHHE OTHOIIEHUS K XMMMM Kak BO3MOXHON oOjacTu Oyaymied MnpakTHYecKon
NeSITeNIbHOCTH;

4. QopmupoBaHuEe yMeHHUs Oe30macHOro oOpalleHHs C BEIIeCTBaMH, HCIOJIb3yeMbIMH B
ITOBCETHEBHOM KU3HH.

Henamu uzyuenus xumuu ¢ cpeoneil (ROJIHOI) WIKOE AGIAIOMCA:

1. QopmupoBaHHME YMEHHUS BHUAECTb U [OHUMAaTh LIEHHOCTb OOpa30BaHUs, 3HAYMMOCTh
XMMHUYECKOTO 3HAHMSA IS KaXJOTro 4YeJOBEeKa HEe3aBUCHMMO OT €ro npogeccCHOHaIbHON
NEeSTeIbHOCTH; YMEHUE pa3auyarh (akThl M OLEHKH, CPaBHUBATh OIICHOYHbBIE BHIBOJIBI,
BUJETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C OINPENEIECHHOW CHCTEMOU
LEeHHOCTEeN, GOPMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO O3UIIHIO;

2. (opMupoBaHHE ILEIOCTHOTO MPEJCTABICHHUS O MHUpE, NPEACTABICHUS O POJIM XMMHUHU B
CO3/IaHUH COBPEMEHHOI €CTeCTBEHHO-HAY4YHON KapTUHBI MUPa, YMEHUS O0BACHATH O0BEKThI
U TIPOLIECCH OKpYXarolled JeHCTBUTENbHOCTU (IIPUPOJHON, COLMAIBHOM, KyJIbTYpHOH,
TEXHUUYECKOH Cpefibl), UCIOIb3Ys Ui ’TOTO XUMUUECKHUE 3HAHUS,



3. TpuoOpeTeHHEe OMbITa Pa3HOOOPA3HOM NEATETHPHOCTH, ONBITA TO3HAHMS U CAMOTIO3HAHUS,
KITFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHTHOCTEH ), IMEIOIINX YHUBEPCAIIbHOE 3HAUEHHE
JUTSL PA3JTUYHBIX BUIOB JICATEIBHOCTH — HABBIKOB PEIICHUS MTPOOJIeM, IPUHSATUS PEIICHUH,
MOKCKa, aHaIu3a 1 00paboTKH HH(OPMALIMK, KOMMYHUKATUBHBIX HAaBBIKOB, HABHIKOB
U3MEpEHU, COTpYAHNYECTBa, 0€30MacHOr0 0OpaIeHHs C BEIIECTBAMH B TOBCEHEBHOM
JKU3HU.

4. OCBOCHHE 3HAHHUI O XMMHUYECKOM COCTaBIISIOLICH E€CTECTBEHHOHAy4YHON KapTHUHBI MHpA,
BAKHEUIINX XUMHYECKUX IMOHATUN, 3aKOHAX U TEOPHUSIX;

5. OBJIaJ/IeHHEe YMEHUsIMU IIPUMCHSTh TOJTYYCHHbBIC 3HAHUS JUIs OOBSCHEHUS Pa3HOOOpPa3HBIX
XUMUYECKHX SBJICHUM M CBOMCTB BELIECTB, OUEHKH POJIM XUMHH B PA3BUTUH COBPEMEHHBIX
TEXHOJIOTHI U MOJYy4YE€HUH HOBBIX MAaTE€pPUAJIOB;

6. pa3BUTHe TIO3HABATENIFHBIX MHTEPECOB M HMHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEIILHOTO MPUOOPETCHUST XMUMHUYECKUX 3HAHUN C HCIOJIb30BAHUEM Pa3IIUIHBIX
MCTOYHUKOB MH(GOPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

7. BOCHUTAHUE YOS KICHHOCTH B IMO3UTUBHOM POJIM XMMHUHU B KU3HU COBPEMEHHOTO OOIIECTBA,
HEOOXOIMMOCTH XHMMHUYECKHM TIPaMOTHOIO OTHOIIEHUSI K CBOEMY 3J0pOBBI0O H K
OKpY>KalolleH cpere;

8. NpUMeHeHUe MOJy4YeHHBIX 3HAHUI M YMeHui /17151 0€30MacHOr0 MCIOJIB30BaHUs BEIIECTB
Y MaTepHaJIOB B OBITY, CETLCKOM XO3SMCTBE U Ha MPOU3BOJICTBE, PEIICHUS MTPAKTUUECKUX
3a/1a4y B NOBCEAHEBHOM >KM3HU, NMPEAYNPEKICHUS SBICHUI, HAHOCALLIUX BPEX 30POBBIO
YEeJI0BEKa U OKPYKaloIeH cpelie.

LleHHOCTHBIE OPHEHTHPBHI COAEPKAHUSA KYypCca XHMUH.

B kadecTBe IICHHOCTHBIX OPUECHTHPOB XUMHUYIECKOTO 00pa30BaHUS BBICTYIAIOT OOBEKTHI,
M3y4aeMble B Kypce XUMHUU, K KOTOPBIM y ydaniuxcs popmupyercs ieHHocTHOe oTHoieHue. [Ipu
5TOM BEIYIIYIO POJIb UTPAIOT MO3HABATEIbHBIC IICHHOCTH, TaK KaK JAHHBIA y4eOHBIH peaMeT
BXOJAMT B IPYIITY IPEAMETOB O3HABATEIBHOTO LIMKJIA, TJIABHAS 11€JIb KOTOPBIX 3aKJIF0YAETCS B
W3Y4YEHUU TIPUPO/IBI.

OcHOBY nosnagamenvHblix yenHocmeti COCTABIISIIOT HAyYHbIE 3HAHUS U HAYYHbIE METObI
no3HaHus. [lo3HaBareabHbIE IEHHOCTHBIE OPUEHTALNH, (POPMHUPYEMBIE B IPOLIECCE U3YUECHHUS
XUMUU, TPOSABIISIIOTCS B IPU3HAHUU:

1. IIEHHOCTH HaYyYHOTO 3HAHUS, €r0 MPAKTUUYECKOW 3HAYMMOCTHU, JJOCTOBEPHOCTH;

2. UEHHOCTH XMUMHMYECKHX METOJOB MCCIIEJOBAHUS KUBOW U HEKUBON IPUPOIBI.

Pa3ButHe nmo3HaBaTeNbHBIX IIEHHOCTHBIX OPUEHTAIIUN COCPIKAHUS Kypca XUMHUH MO3BOJISIET
c(OpMHPOBATE:

e YBa)XXUTEJIIBHOE OTHOLIECHUE K CO3UAATEIBHON, TBOPYECKON JAEATEIbHOCTH;

e TOHUMAaHUS HEOOXOAMMOCTH 37J0POBOTO 00pa3a KHU3HHU;

e MOTpPeOHOCTH B 0€3yCIOBHOM BBIIIOJHEHUH MPaBUiI 0€30I1aCHOTO MCIOJIb30BaHUs BEIIECTB B
MMOBCEHEBHOM KU3HU;

e CO3HATEJIBHBIN BEIOOP OyayIieit mpodeccHoHanbHON AeSITEHLHOCTH.

Kypc xumun o6magaet BO3MOXKHOCTAMU AJis (GOPMUPOBAHUSI KOMMYHHUKATUBHBIX IIEHHOCTEH,

OCHOBY KOTOPBIX COCTaBJISIIOT MPOLIECC OOIIEHUS U TpaMOTHas peub. KoMMyHUKAaTHBHbBIE

LIEHHOCTH CHOCOOCTBYIOT:

e TPaBUIHLHOMY HCIIOJIb30BAHUIO XUMHUYECKOU TEPMUHOJIOTHU U CUMBOJIUKH;
e  Pa3BUTHIO MOTPEOHOCTU BECTH JUAJIOT, BHICIYIIIMBATh MHEHUE OMIMOHEHTA, y4aCTBOBATh
B JIUCKYCCHUH,
e Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKATh M ApTYMEHTHPOBAHHO OTCTAUBATH CBOIO
TOYKY 3pPEHUSI.
JlanHast mporpaMMa npeaycMaTpuBaeT (GOpMHUPOBAHUE Y yUAIUXCS OOMIEy4eOHBIX YMEHUI
M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATEIHPHOCTH M KIIOYEBBIX KOMIIETCHIMH. B 3ToM
HAMpaBlIEHUU TPUOPUTETAMU Ji1 Yy4eOHOTO MpeAMeTa «XUMHUS» B CTapiied Ikojie Ha 06a30BOM
YpOBHE SIBJISIOTCS:



e YMEHHME  CaMOCTOSTEJIBHO M  MOTHBUPOBAaHHO  OpIaHMU30BBIBaTH  CBOIO
MIO3HABATENIBHYIO JI€ATENIBHOCTh (OT IOCTAHOBKM LENHM JO IOJYYEHHUS U OLIEHKU
pe3ynbTaTa);

e OIpe/eseHNe CYIIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 0ObeKTa;

e YMEHHME pa3BEpHYTO OOOCHOBBIBATH CYXKIECHMs, NaBaTh OIpPEAEICHUS, NPUBOAUTH
JI0Ka3aTeNbCTBA; OLEHUBAHUE U KOPPEKTHUPOBKA CBOETrO IIOBEIEHUS B OKPYXKarolleH
cpene;

e BBIIOJHEHUE B IPAKTUYECKOM [EATEIBHOCTM M B IIOBCEIHEBHOM JKHU3HU
HKOJIOTHYECKUX TPeOOBAHUH;

e HCIIOJIB30BAHME MYJIBTHUMEIUNHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTUH JUIs
00paboTKH, Tepenayd, cCUCTeMaTH3alud WHPOpPMALUHU, co3daHue 0a3 JaHHBIX,
IIPE3CHTALMN PE3YJIbTATOB ITI03HABATEIBHON U PAKTUYECKOU NEATEIBHOCTH.

B ocHOBYy mnporpaMMbl IOJIO)KEH MPHHLIMI pa3BuBaiomiero oOydenus. Ilporpamma
ONMpAaeTCsl HAa Marepual, H3y4eHHbI B 8—9 Kiaccax, IOITOMY HEKOTOpbIE TEMBI Kypca
paccMaTpUBalOTCsA MOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoil moaxon
MO3BOJISIET YIJIyOJIATh M Pa3BUBATh IMOHATHE O BEIIECTBE U XMMHYECKOM IPOLECCE, 3aKPEIUIATh
MPOMJCHHBI MaTepuall B aKTUBHOM NaMSTH y4YalllUXCs, a TAaKK€ COXPaHATh MPEEMCTBEHHOCTh B
nporecce 00y4eHusl.

[Tporpamma obecnieunBaeT CO3HATEIBHOE YCBOCHHE YUYAIIMMUCS BAKHEHIINX XMUMHUYECKHX
3aKOHOB, TEOpUH M TOHATHH; (OpMHUpPYeT MpEeACTaBICHUE O POJIM XMMUU B Pa3BUTHU
pa3sHo0Opa3HBIX OTpaciieil MPON3BOACTBA; 3HAKOMHUT C BELIECTBAMH, OKPY)KAIOIMMH YenoBeka. [1pu
9TOM OCHOBHOE BHUMAaHHME YACHNAETCS CYHIHOCTH XUMHUYECKMX PEaKLUUi M MeToJaM uX
OCYILECTBIICHHUS], @ TAKXKE CIIOCOOAM 3aIUThI OKPY>KAIOLIEH CPEIbL.

[IporpamMma cocTaBlleHa C y4Y4e€TOM BEAYLIEHM pOJIM XUMHYECKOIO JKCIIEPUMEHTA.
[IpenycmarpuBaroTcs BC€ BUJbBI IIKOJBHOTO XMMHMUYECKOIO SKCIIEPUMEHTa — JIEMOHCTpALuH,
1a00paTOpHbIE ONBITHI U MPaKTHUECKue padboTsl. Paboyast mporpamma 1o XuMHM peaau3yeTcs yepes
dbopmupoBaHHE y y4amuxcs OO0IIey4eOHBIX yYMEHHUH W HaBBIKOB, YHHBEpPCAJIBHBIX CHOCOOOB
JESATEIBHOCTH M KJIIOYEBBIX KOMIIETEHIMM 3a CUET HCIOJB30BAHUS TEXHOJOTMH KOJUIEKTHBHOIO
00y4eHHs, OIOPHBIX KOHCIEKTOB, JMJAKTHUYECKUX MATEPHAJIOB, W TNPUMEHEHHUS TEXHOJIOTHU
rpaduuecKoro mpeacTaBieHust UHGOpMALMK TPU CTPYKTYPUPOBAHUM 3HAHUH.

B nemom Kypc Mo3BONSIET pa3BUTh MPEACTABICHUS YydYallUXcs O IO3HABAEMOCTU MU,
€IMHCTBE JKMBOW M HEXHMBOH TNPHUPOAbI, CHOPMHUPOBATH 3HAHUS O BAKHEHIIMX acCHEeKTax
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTUHBI MHpa, YMEHMs, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU M TI03BOJSIONIME OPHUEHTUPOBATHCA B OKPYXKAIOIIEM MHUPE, BOCIUTATh YEJIOBEKA,
OCO3HAIOIIEro ce0sl YaCThIO MPUPOIBL.

Peanuzanus naHHOM mporpaMMel B Ipolecce OOY4EHHUs IO3BOJIUT YYaIIMMCS YCBOUTh
KJIIOUEBbIE XMMUYECKHE KOMIETEHIIMM M TMOHATH pPOJIb XUMHUHU CpPeld JIPYrMX HayK O MPHUPOJE,
3HAYEHUE €€ I YEJIOBEYECTBA.

TpeGoBanusi K ypPOBHIO MOATOTOBKH 00y4YAIOIIMXCH HA CTYNEHHU cpeHero (MoJHOro)
o0pa3zoBaHus

Pesynomamut océoenua Kypca xumuu.

JlesaTenbHOCTh 00Pa30BaTENILHOTO YUPEXIeHUs 001Iero oopa3oBanus B 00y4eHUN XUMUH B
cpenHeil (1oJIHoM) IKoJIe AOKHA OBITh HalpaBiieHa Ha JJOCTUKEHHE CIeAYIOIINX JJMYHOCTHBIX
pe3yJIbTaToB:

e B IIGHHOCTHO-OPUEHTAIIMOHHON c(pepe — BOCIIUTaHNE YyBCTBA TOPIOCTH3A POCCHICKYIO

XUMHUUYECKYIO HAayKy, TYMaHU3Ma, 11eJIeyCTPEMIIEHHOCTH;

e B TPYIOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BbIOOpY HajbHElel o0pa3oBaTenbHOM

TPAeKTOPUH;

e B IIO3HaBaTEIbHOU chepe — yMEeHUe yNpaBiIsTh CBOEH O3HABATENbHOM J1€ATEIbHOCTBIO.
MeTtanpegMeTHBIMU pe3yIbTaTAMHU OCBOECHHUS BBITYCKHHMKAaMH OCHOBHOMW HIKOJIBI IPOTPAMMBI 110
XUMHH SBIISIOTCS:



e HCIOJIb30BAaHWE YMEHUH U HABBIKOB Pa3JIUYHBIX BUOB MIO3HABATEIBLHOMN JESITEIILHOCTH,
MIPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(POPMAIIMOHHBII aHaIN3,
MOJICJIMPOBAHKE) JJI U3YyUEHUS PA3IMUHBIX CTOPOH OKPY>KAIOIIEH IEHCTBUTEIILHOCTH;

e  HCIOJH30BaHHE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONepaluii: popMyInupoBaHUE TUIIOTES,
aHaJIM3 U CHHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEeMAaTH3aIIHsI, BEISIBJICHHE TPUYUHHO-
CJIE/ICTBEHHBIX CBA3€H, IOUCK aHAJIOIOB;

e YMEHHE I'€HEepUPOBATh UJCH U OINPEACIISATH CPEICTBA, HEOOXOAUMBIC JIJISI MX
peanu3anuy;

e YMEHHE ONPEIEeIATh IeTU U 33/1a4U JIeATEIHbHOCTH, BBIOUPATH CPEJICTBA peaTn3aiun
LE€JU ¥ IPUMEHSTh UX Ha ITPAKTHUKE;

e  HCIIONH30BAHKE PA3IMYHBIX HCTOYHUKOB HH(POPMAITIH, TOHUMAHUE 3aBUCHMOCTH
coJiep>kaHusi U OPMBI MpeICTaBICHUS HHPOPMAIIH OT 1ieJiell KOMMYHUKALUU U
ajpecara.

B obnactu mpeaMeTHBIX pe3yJabTaTOB 00pa3oBaTelIbHOE YUpexkIeHUE OOIIEeTo
00pa3oBaHMsl MPEAOCTABISIET YICHUKY BO3MOKHOCTh Ha CTYIIEHU CPETHETO (IIOJTHOTO) 00IIIero
00pa30oBaHMs HAYUUTHCS:

B [I03HABATEJIbHOU cepe:

e JIaBaTh ONPEJECICHUS HAYYHbIM MTOHATHUSIM;

e  ONHCHIBATh JIEMOHCTPAIMOHHBIC U CAMOCTOSITEIHLHO MTPOBOIUMBIE IKCTIEPUMEHTHI,
UCIOJIB3YS AJISl 3TOTO €CTECTBEHHBIN (PYCCKHIT) S3bIK U S3bIK XUMHUH;

e OMHCHIBATh M PA3JINUATh U3YUEHHBIC KJIIACCHl HEOPTAHUYECKUX U OPTaHUYECKUX
COEIMHEHUI, XUMUYECKHE PEaKIINH;

e KJAacCU(UIIMPOBATH U3yUYEHHBIE OOBEKTHI U SIBJICHUS,

e HaOJIOAATh JEMOHCTPUPYEMbBIE U CAMOCTOATEIHHO MPOBOAMMBIE OIBITHI, XUMUYECKUE
peaKkIny, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

e JIeJaTh BBIBOJBI M YMO3AKIIOUCHHS U3 HAOTIOACHU, U3YUEHHBIX XUMUUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB I10 aHAJIOTHUU CO
CBOMCTBAMH U3yYEHHBIX;

e CTPYKTYPUPOBATh U3YUYCHHBIA MaTepUa;

e HMHTEPIPETUPOBATH XUMHUECKYIO MHGOPMAIUIO, IOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;

e  OIIACHIBaTh CTPOEHUE aTOMOB 3JIeMeHTOB [-IV neprnoaoB ¢ UCMOIb30BaHUEM IIEKTPOHHBIX
KOH(UTYypaIuii aToMOB;

e  MOJICTUPOBATH CTPOCHHUE MPOCTEUIINX MOJICKYST HEOPTAHUYECKUX U OPTaHUYECKUX
BEILIECTB, KPUCTAJIIOB;

B IICHHOCTHO-OPUEHTAIIMOHHOM cdepe:
e AHATU3UPOBATH U OLICHWBATH MOCIEACTBHUS JIJIsl OKPY>KAIOIIEH cpebl OBITOBON U
MIPOU3BOJICTBEHHOM JEATEIHHOCTH YEIOBEKA, CBA3AHHOM C MepepaboTKOI BEIIECTB;
B TPYAOBOH cdepe:
e  TPOBOJIUTH XUMUYECKUM IKCTICPUMEHT;
B cthepe pu3ndeckoil KyIbTypbl:

e  OKa3bIBaTh MEPBYIO MOMOIIb MIPHU OTPABJICHUIX, 0)KOTaX U IPYTrUX TpaBMaX, CBA3aHHBIX C
BelIeCTBaMH U JaOOPaTOPHBIM 000Dy IOBAHHEM.

Yueono — memoouuecxkuit komnnexkm.

[Iporpamma mpesiaraercss s paOOTHl MO HOBBIM Yy4yeOHHMKaM XuMmuH aBTOpoB [.E.
Pymsutnca m ®.I. ®enpamana, npomenmuMm skcrneptudy PAH u PAO u Bomeammm B
denepanbHbIl MepeueHb Y4eOHUKOB, peKOMEHIOBAHHBIX MUHHCTEPCTBOM 00pa30BaHUS U HAYKU
P® x ucnonp3oBaHniO B 00pa30BaTENBHON Tpoliecce B 0011e00pa3oBaTeIbHBIX YUPEKICHUAX Ha
2014 — 2015 yueOHslii ro.
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/ H.H.I'apa (u ap.).-M.: IIpocBemenue, 2009.-111 c.

I[OI[O.]'[HI/ITCJILH&H Jureparypa AJas YYUTE .

Hunaktrueckuid wMartepuan mno xumum s 10 — 11  kmaccoB: mocobue st
yuurensi/A.M.Paneuxuii, B.I1L.I' opmkosa, JI.H.Kpyrnukora.-M.: IIpocsenienue, 1996. — 79
c.

Kontponbabie pabotet mo xmmuu B 10 — 11 kmaccax: mocobuwe uisi  yuuresns/
A.M.Paneukuii.-M.: IIpocsemienue, 2006.-96 c.

Hauana xumun. CoBpeMeHHBIH Kypc s moctynapmux B BY3b1: yueOHOE mocobue st
BY3o0s/ H.E.Ky3pmenko, B.B.Epemun, B.A.Ilonkos.-9-¢ wu3nanwe, nepepaboranHoe H
nononHenHoe.-M.: Dx3amen, 2005.-832 c.

Opranuueckasi XuMHs B TECTaX, 3a/a4yax U ynpaxHeHusx. 10 kiacc: yueOHoe rmocodue st
obmeobpaszoBarenbHbix yupexaenuit/ O.C.I'abpuansn, U.I.Octpoymos, E.E.Octpoymona.

— 2-u31., crepeotun.-M.: JIpoda, 2004.-400 c.

Yyeono-remaruueckuii miaan 10 kiaacce

Ne Haumenoeanue pazoenoe u mem Konuuecmeo H3 nux(xonuuecmeo uacoe)
n/n uacoe (ecezo)
Konmponsnuie Ilpakmuueckue
padomul pabomul
1 Paznen 1. Teopernueckne OCHOBBI 3
OpPraHUYECKON XUMUU
2 |Paznen 2. YrieBogopoabl 12 1 2
3 |Pasnmen 3. Kucnopoaconepxarine 12 2
OpPraHMYECKUEe COCTUHEHUS
4 |Paznen 4. A3oTcoeprkaiiue opraHudecKue 4
COCJTMHCHHS
5 |Paznen 5. BeicokomomneKymsipHbIe 3 1
OpPraHUYECKUE COCTUHEHHS
Peseps (1 yac)
HUroro: 35 2 4




Copepxxanue nporpammsl 10 kiace
35 4y/roa (1 4/Hen.)

OPI'AHUYECKAA XUMUA

Pazoen 1. Tema 1.TeopeTnyeckue 0cHOBBI opranudeckoii xumum (3 4) DopmupoBanue
OpraHMYeCKOM XMMHH KaK HayKd. Teopus CTpOeHHs OpraHudecKux coequHenuii A. M. bytieposa.
Yruneponnsii ckener. Pagukansl. @yHKIMOHaANBHbBIE TpyHbl. ['oMonornyeckuii paa. I'omosnoru.
Crpykrypnas n3omepus. Homenknarypa.

DneKTpOHHas NIPUPOJAa XUMUYECKUX CBSI3€H B OPraHUYECKUX COEANHEHUSX.

Knaccugukanus opraHMuecKux COeMHEHUH.

JemoncTpanuu. O6pa3ipl OpraHuuecKuX BEUIECTB U MaTepuanoB. Moienu MOJIeKy
OpPraHMYECKUX BEILECTB. PACTBOPUMOCTD OpraHMYECKHUX BEIIECTB B BOAC U HEBOJHBIX
pactBoputeisax. [lnaBnenue, oOyriauBaHue U rOpEHUE OPraHUYECKUX BEUIECTB. IpUMephl YB B
Pa3HBIX arperaTHbIX COCTOSTHUAX

PacueTrnsble 3agaun. Haxoxnenue MosieKyasipHOil pOpMYITbl OPraHUYECKOTO COSTUHEHHS 10
Macce (00beMy) MPOAYKTOB CTOPAHHMS.

Pazpen 2. YIJIEBOAOPOADBI (12 4)

Tema 2. TlpeneibHblie yriaeBoaopoas! (aakanbl) (3) CrpoeHue ankaHOB. ['OMOTOTHYECKHil psil.
Homenkiarypa n n3omepust. Dusndeckue 1 XMMUYECKUE CBOMCTBA aIKaHOB. Peakius 3amMeleHus.
[TosnyueHnune u npuMeHeHune ankaHoB. [[oHATHE O NUKIIOATKaHaX.

JemMoncTpanuu. B3psiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOLIEHHE aJIKaHOB K KHCJIOTaM,
11e049aM, pacTBOPY IiepMaHraHata Kajiaus u OpoMHOM BoJie.

JlabopaTopHble onbIThI. 3roTOBIEHNE MOJIENIEN MOJIEKYIT YTIIEBOIOPOAOB U
raJIOr€HONPOU3BOAHBIX.

IIpakTnueckas padora. 1. OnpeneneHre KaueCTBEHHOIO COCTaBa OPraHNYeCKUX COEAUHEHUH.
Tema 3. HenpenebHble YriieBoaopoanb! (4 4) AjkeHbl. CTpoeHHE alKeHOB. [ oMooruyeckuit
psan. Homenknatypa. M3oMepusi: yriaepoJHON LEnu, OJI0KEHUS KPaTHOU CBSI3H, YUC-, MPAHC-
n3oMepus. XMMHUYECKUE CBOMCTBA: PEAKIIMM OKUCIICHMS, IPUCOECAMHEHMS], TOJIMMEPU3ALIH.
[Ipumenenue ankenoB.  AakaaueHbl. CTpoenue. CBoiicTBa, mpuMeHeHue. [I[pupoaHbIii Kaydyk.

Auaxunbl. CtpoeHue anerunena. ['omonoru n nzomepsl. Homenkinarypa. @usnyeckue u
XUMHUYECKHE CBOMCTBA. Peaknnu nmpucoennHenus u 3amenienus. [Ipumenenne.

JemMoHcTpanun. 3roToBienne Moaenel MoJIeKyJ TOMOJIOTOB U n3omMepoB. [lomydenue
arieTusieHa KapOuHbIM criocoboM. BzanMonelicTBre anieTuiieHa ¢ pacCTBOPOM IepMaHraHaTa Kajiust
u OpoMHo#i Bos1oii. I'openue anerunena. Pa3noxenue kaydyka npu HarpeBaHUU U UCTIBITAHNE
MIPOJYKTOB Pa3iokKeHHs. 3HAKOMCTBO ¢ 00pa3liaMH KayqyKoB.

IIpakTnueckas padora. 2. [lonydyeHue 3TuieHa U U3YyYEHHUE €TI0 CBOMCTB.

Tema 4. Apomarudeckue yriieBoaopoabl (apennl) (2 4) Apenbl. CtpoeHue 6ersona. M3omepust
1 HOMEeHKJIaTypa. Pu3nueckrue U XUMHUYECKue cBolicTBa OeH3ona. 'omosoru 0ex3ona.
I'enernyeckas CBsI3b AapOMAaTUYECKUX YTIIEBOJOPOAOB C APYTUMH KJIACCAMH YTIIEBOJOPOIOB.

JdemoncTpauuu. beHszon kak pacTBopuTens, TopeHue 6enszona. OTHoIIeHHe 0eH301a K
OpOMHOIi Bojie M pacTBOpPY NepMaHranara kauus. OKHcIeHue ToIyoJa.

Tema 5. IlpupoaHble HCTOYHUKH YTriieBoaopoaoB (3 1) Ilpupoansiii ra3. Hedts u
HedTenpoaykThl. Pusnueckue cBoiictBa. CriocoObl mepepaboTKu HEPTH.

JlabopaTopHblie onbIThbl. O3HaKOMIIEHHE C 00pa3liaMy MPOIYKTOB HedTenepepadoTKHU.
Pazgea 3. KUCJIOPOACOAEPKALHIUE OPTAHUYECKHWE COEAUHEHUSA (12 v)
Tema 6. Ciimptol U peHoubl (4 ) OnHOATOMHBIC MPE/eabHbIC CTUPTHI. CTPOSHUE MOJIEKYI,
¢dbynkunonanbHas rpymnmna. Bogopoanas cBs3b. M3omepus u HomeHknarypa. CBOHCTBa MeTaHOIIA
(3TaHona), nonyvyeHue u npuMenenue. dusnonaornueckoe AelcTBUE COUPTOB HA OPraHU3M
4eJI0BeKa.

MHOroaToMHbIE€ CIUPTHI. DTHJICHTJIMKOJIb, IIUlepruH. CBOKWCTBA, TPUMEHECHHE.

®enonel. CTpoeHHE MOJIEKYIBI peHosa. B3aumHoe BIusHUEe aTOMOB
B MOJIEKYJI€ Ha IpUMepe MoJeKybl (penona. CoiictBa. TOKCMUHOCTD (DEHONA U €r0 COeAMHEHUH.
[Tpumenenue ¢penona. 'eneTnyeckas cBA3b CIUPTOB U (heHOJA C YTIIEBOIOPOIAMH.



JlaGopaTopHble onbIThI. B3anmoaelictBue peHnona ¢ GpoMHOI BOAOH U pacTBOPOM
TUApPOKCHIA HaTpusl. PacTBopeHue rauiepuHa B Bojae. Peakuus riuvmepuHa ¢ TiApOKCUA0OM
meau(II).

Pac4yernblie 3axaun. PacyeTs! 10 XMMUYECKUM YPAaBHEHUSAM IIPU YCIOBUH, YTO OJIHO U3
pearupyromunx BeIiecTB JaHO B U30BITKE.

Tema 7. Aabaeruabl, KeTOHbI, KApOOHOBbIE KHCJIOTHI (4 4 Anbaerujasl. Kemonsi. CTpoeHue

Mosiekyll. @yHKIHOHAIbHAs rpynmna. M3oMepus u HomeHkIaTypa. GopManbIeru U aleTanbIerui:

CBOICTBA, MOJlyuY€HUE U IPUMEHEHUE. Ayemon — npedcmasumenv kemoHos. Ilpumenenue.
OnHococTaBHbIE MTpeelibHbIe KapOOHOBBIE KUCIOTHL. CTpoeHue MoiieKy. DyHKIIMOHATbHAs

rpynna. M3omepust u Homenkinarypa. CBoiicTBa KapOOHOBBIX KUCIOT. [Ipumenenue.

Kpatkue cBenenus o HempeaeIbHbIX KapOOHOBBIX KUCIOTAX.

['enernyeckas cBsi3b KAPOOHOBBIX KUCIIOT C APYTUMH KJIacCaMU OPTraHUYECKUX COCIMHEHHM.

JlabopaTopHblie onbIThl. [lonydeHne sTaHais OKUCIEHUEM dTaHOIa. B3aumonencTeue
MeTaHajs (3TaHaIsA) ¢ aMMHAYHBIM pacTBopoM okcuza cepedpa(l) u ruaporcuaa meau(Il).

JdemoncTpauuu. PactBopeHue B aleToOHE pa3IMuHbIX OPTaHUYECKUX BEILIECTB.

IIpakTuyeckasi padora. 3.«CBoiicTBa KapOOHOBBIX KHCIIOT.

PacueTrnsle 3agaun. OmnpeeieHue MacCOBOM WM OOBEMHOI JTOJTM BBIX0/1a TIPOIYKTA PEAKIINU
OT TEOPETHYECKH BO3MOMKHOTO.

Tema 8. Kupsl. Yraesoasl (4 4)  Kupsl. Haxoxnenue B npupose. Cpoiictsa. [Ipumenenue.
Morwwue cpeocmsa. Ilpasuna bezonacrnoco obpawjenus co cpedcmseamu ObIMoBOU XUMULU.
I'moxo3a. Ctpoenue mosiekyinbl. CBoiicTBa ritoko3bl. [Ipumenenue. Caxaposa. CBoMCTBa,

IIPUMEHEHUE.

Kpaxman u nemirono3a — npeacTaBuTeNId IPUPOIHBIX OJUMEPOB. Peakius
nonukoHaeHcanuu. Gusndeckue n xumudeckue cpoiictsa. Haxoxnenue B npupone. [Ipumenenue.
AneTaTHOE BOJIOKHO.

JlabopaTopHble OnbIThI. PACTBOPUMOCTD JKHUPOB, 10KA3aTEIBCTBO UX HEMPEACIBHOIO
XapaxkTepa, OMbUIeHHE KUPOB. CpaBHEHHUE CBOMCTB MbLJIa M CHHTETHYECKUX MOIOIIMX CPE/ICTB.

B3aumopeiicTBue riroko3sl ¢ tuapokcuom meau(1l). BzanmoaeiicTBre rirroko3sl ¢ aMMHAaYHbIM
pactBopoM okcuja cepedpa(l).

B3aumMogeiicTBue caxaposbl ¢ THAPOKCUIOM Kaiblus. B3anmoaeiicTBrue kpaxmasia ¢ HOJ0M.
I'unponus kpaxmana. O3HaKOMIIEHUE C 00pa3liaMy MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

JeMoncTpanuu. 3HaAKOMCTBO ¢ 00pa3aMu MOIOIIUX U YUCTSIIUX cpeAcTB. V3ydyeHue
WHCTPYKIIUMHI IO UX COCTaBY U MPUMEHEHUIO

IIpakTuueckas padora. 4. Pemenne skcnepuMeHTANBHBIX 33724 Ha TOJTy4YSHHE U
pacrno3HaBaHHe OpraHUYECKHUX BEIIECTB.

Paznen 4. ASOTCOHAEPKAINUE OPTAHUYECKHUE COE/IMHEHUSA (4 4)

Tema 9. AMUHBI 1 aMUHOKHUCIOTHI (24 AMuHBI. CTpOeHHE MOJICKY/I. AMHHOTPYIIIA.

duznueckue U XuMHueckue cBoiictBa. AHWINH. CBONCTBA, TPUMEHEHUE.

AMHUHOKMCI0TBI. M30Mepus 1 HomeHKIaTypa. CBolicTBa. AMHUHOKHCIIOTHI Kak aM(OTepHbIe
opranuyeckue coearHeHus. [Ipumenenue.

JdemoncTpauuu. Okpacka TKaHU aHUITMHOBBIM KpacuTeseM. J[oka3aTenbCcTBO HATMYuUs

(GYHKIIMOHATBHBIX TPYII B PAaCTBOPAX AMHUHOKHCIIOT.

Tema 10. Beaxu (2 4) Beaku — npupoansie nonumepsl. CoctaB u crpoenue. dusnueckue u

XuMHUeckue cBoiictBa. [IpeBpaienue 0eIKOB B OpraHu3Me. Y CIexXu B U3YYCHHH U CHHTE3e

OEIKOB.

Xumus 1 310poBke uenoBeka. Jlekapcrpa. [IpoGiemsl, cBsi3aHHBIE C TIPUMEHEHHUEM
JIEKapCTBEHHBIX MTPETapaToB.

JemouncTpanuun. [[BeTHbIe peakiiny Ha Oeku (OMypeToBast U KCAHTOMPOTEHHOBAS PEAKITUN ).
OO6pa31ibl IeKapCTBEHHBIX MPENapaToB U BUTAMUHOB. OOpa3Ilsl CPEACTB TUTUEHBI M KOCMETHKH.
Pazaen 5. BBICOKOMOJIEKYJISAPHBIE COEIUHEHMUSA (4 1)

Tema 11. CunreTrudeckue nojaumepsl (4 1)



[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX COeAUHEHUX. [lonmMepsl, oaydaeMble B peaKLuax
nonmumepu3anuu. Ctpoerue modekyd. [lomudtunen. [omunponunen. @erongopmanvoecuomnnvie
CMOTIbL.

Cunrernueckue kayuyku. CTpoeHHe, CBOMCTBA, ONy4YE€HUE U IPUMEHEHHE.

Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

JemoncTpanun. O0pasisl [1aCTMACC, CHHTETUYECKUX KayYyKOB U CUHTETUYECKUX BOJIOKOH.

KanennapHo-remarnyeckoe njianuposanue no xumuu B 10 kiacce, 35
yacoB (1 yac B HexeJ110),

NPaKTHYeCKUX padoT —4, KOHTPOJIbHBIX padoT - 2

Ne Tema ypoka Kou- B0 yacos Mara npoeseHus
n\n
[o mrany ‘ Io dakry
Pa3zgen 1. Tema 1. TeopeTnyecKne 0OCHOBBI OpraHM4ecKou xumMuu (3 Jaca)
1 | [IpegmeT opraHu4eCcKOM XUMUH. 1
2 | JJIeKTpOHHAsA MPUPOIa XUMUYECKUX 1
CBfI3eM B OpraHUYeCKUX CoeJUHEHUAX
3 | Knaccudukanusi opraHM4eCKUX 1
coevHeHUM PenleHue 3a/1a4 Ha BBIBOJ,
XUMHUYECKUX GOPMY.JT

Pasaen 2. YTJIEBOAOPOADI (12 4)
Tema 2. IIpeaenbHble yrieBogopoasbl (aKaHbl) - 3 yaca

4 | Crpoenue ankaHOB. [OMOJIOTHYECKHU I 1
psg. HomeHk/iaTypa v usomepus

5 | CBolicTBa, MOJIy4eHHE U IPUMEHEHHE 1
aJIKaHOB. lluKJI0aIKaHbI.

6 | [lpaBusia Th 1

KauecTBeHHOe onpe/iesieHre
yrJiepo/ia, BOIOpo/Ja 1 XJiopa B
OpraHUYeCKUX COeJMHEHUSX.

Tema 3. Henmpese ibHbIE yI1€eBOAOPOAbI - 4 4

7 | Ankenbl. CTpoeHHE, TOMOJIOTHYECKU I 1
psJ, U30MepH s, HOMEHKJIaTypa.
CBOMCTBA aJIKEHOB U X IPUMEHEHHE

o [TpaBusia Th. [losiyyeHue 3TUJIeHA U 1
W3y4YeHHe ero CBONCTB

9 | [loHsATHE O JUEHOBBIX YIJIEBOAOPO/aX. 1
[IpupoAHbBIA KaydyK.

10 | Ankunbl. CTpoeHue, FOMOJIOTHY €CKU I 1

pdaAa, “3o0MepHud, HOMEHKJIATYP4,




CBOMCTBA U IIPpUMEHEHHE all€TUJICHA.

Tema 4. ApomaTHieCcKHe yrjieBoaopoanl (apeHsbl) - 2 yaca.

11

ApeHbI. beH30J1 U ero roMoJIoru

1

12

['eHeTHYeCKasl CBSI3b apOMaTHYECKUX
yIJIeBOOPOJIOB C APYTMMHU KJlacCaMU
yIJ1€BOJI0PO/IOB

1

Tema 5. [IpypoaHbIe HCTOYHUKH YIJIEBOAOPOAOB -3 Yyaca.

13

[IpupoaHbINA U TONyTHbIE HEPTIHBIE
ra3bl, UX COCTaB U IPUMEHEHUE

1

14

HedTb v HepTenpoayKkThl. CIOCOODI
nepepaboTKU HEPTHU

15

KonTposibHas pa6ota N2 1 no
TeMe «YTJ1IeBOAOPOAbI»

Paspaen 3. Kuciopopocoaep>kauue opra

HU4YeCKHe coeagrHeHus (12 4acoB)

Tema N2 6. CnupThl 1 peHoJIbI - 4 yaca.

16

OiHOATOMHBIE TpeJie/ibHbIe CITUPTHI.
CTpoeHue, CBOUCTBA, OJIYYEHHE,
npuMeHeHHe

1

17

MHoroaToMHble CIIUPTHI.
ITUJIEHTJIUKOJIb, TJIMLepUH. CBOUCTBA,
NpUMEHEHUE

18

CTpoeHMe, CBOMCTBA U IPUMEHEHUE
deHos1a

19

['eHeTUYeCcKasl CBSI3b CIUPTOB U
deHousa c yriieBogopoaMu PerteHue
3a/la4 M0 XMMUY€ECKHUM YPaBHEHUSAM
IPU YCJIOBUHU, UYTO OJHO U3 BEIECTB
B34TO B U30BITKE

Tema 7. Aibaeruapbl, KeTOHbI, KaApOOHOBbIE KUCJIOTHI - 4 yaca

20

Kap6oHu/ibHbIE COEIMHEHUS —
aJIbJIETUZIbI U KEMOHbI.
CBo¥CcTBa M MpUMeHEeHHe aJbJeTrU0B.

1

21

Kap6oHoBble kucioThl. [lonyyeHue,
CBOMCTBA U KUCJIOT

22

[IpaBusia Th. «CBoicTBa KAPpOOHOBBIX
KHCJIOT»

23

['eHeTH4YeCKasl CBSI3b KAPOOHOBBIX
KHCJIOT C APYTUMHU KJIaCCaMH
OpraHu4ecKux coeiiHeHUH. PellieHue
3a/la4y Ha omnpejieJleHre MacCOBOH
JIOJIY BbIXO/IA IPOJYKTA OT
TEOpPEeTHYECKHU BO3MOKHOTO

Tema 8.upsl. YriieBoasl - 4 yaca.




24

CyioxkHble 3¢upbl. XKupbl

25

YraeBogsl. ['itoko3a.
Osiurocaxapu/ibl. Caxaposa

26

Kpaxmau v nesirosno3sa

27

[TpaBusa Th. «Pemenue
3KCIepUMeHTaJIbHbIX 33/1a4 Ha
[0JIy4eHHe U paclio3HaBaHUe
OpraHUYeCKUX BeleCTB»

Pa3zgen 4. A3oTocoaepKaliye opraHu4YeckKkue coearnHeHus (4 yaca)

TeMma 9. AMMHBI U1 aMUHOKHMCJIOTHI -2 4aca.

28

AmuHbl. CTpoeHUe U CBOMCTBA.
AHWIWH — npeACTaBUTEb
apoMaTUYeCKHUX aMUHOB

1

29

AMUHOKHUCIOTHL U30Mepu4,
HOMeHKJ1aTypa. CBoMCTBa U
IpUMEHEHHE

Tema 10. Beaku -2 yaca

30

Besiku — npupoAHbIe NOJMMEPBI.
CocTaB, CTPYKTypa, CBOMCTBA OEJIKOB

1

31

XUMUA U 30POBbE YeJI0BeKa.

1

Pa3szges1 5. BbiIcOKOMoOJIeKyJ/IApHbIe coeJUHeHUA (44aca)
Tema 11. CUHTeTUYECKHeE NOJIUMEPBI -

4y4aca

32

[loHsaTue o BBICOKOMOJIEKYJIAPHBIX
CoeJUHEHUIX. [InacTMaccel ¥ BOJIOKHA.

1

33

HToroBas KoHTpoJsibHas N2 2 paboTa
no reMaM «Kucsopoaconepxauue
OpraHUY. COeJUHEHUS»,
«A30Tcofepalue opraHu4ecKre
coeJIUHEeHUA»

34

0606111€eHMEe 3HAHUM 110 KypCy
opraHu4eckou XuMuu. OpraHnuyeckas
XUMMs], YeJIOBEK U NPUPoJa

35

Peseps( 1 yac)




