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I[MosicHuTeIbHAA 3aNIUCKA
Hacrosimmass mporpamMma uist cpemHel (moJsiHO#M) o001eo0pa3oBaTensHONM MIKOJIBI pa3padoTaHa Ha

OCHOBE (DyHJAMEHTAIILHOTO sJpa COJAEp)KaHHs oO0Iero oOpa3oBaHMs M TpeOOBaHUM K pe3yibTaTaMm
cpeaHero (MoJHOro) odmero oOpa3oBaHusl, MPEICTABICHHBIX B (eiepaabHOM [ '0CyIapcTBEHHOM CTaHIapTe
cpenHero (moJiHOTO) o0mIero odpa3oBaHusl BTOPOTO MOKOJICHUs. B Hell Takke ydTeHbl OCHOBHBIC UJCH H
MOJIOKEHHSI TIPOTPaMMbl Pa3BUTHUA U (OPMUPOBAHUS YHHUBEPCAJIBHBIX YUEOHBIX NEHCTBUH Ui CPEIHETO
(monHOro) obmero o0pa3oBaHUs M COOJIOJEHA IMPEEMCTBEHHOCTh C INPUMEPHBIMHU IpOrpaMMaMu s
OCHOBHOTO 00111eT0 00pa30BaHusI.

Hacrosimas nporpaMma o XumMuu coctasieHa i yyamuxcst 10-11 xnaccoB Ha 6a30BOM YpOBHE B

ob0beme 68 vacos (1uac B Henemto B 10 kinacce, 1 yac B Henenio B 11 kiacce).

Cpennee (mosiHOE) 0011I€E 0OpPa30BaHUE — TPEThS, 3AKITIOYUTENIbHAS CTYIIEHb 00IIero o0pa3oBaHus.

Conepsxanne cpeaHero ( moJHOTo) o01iero oopa3oBaHus HAMPABIICHO Ha PEIICHUE ABYX 3a]1a4:
1. 3aBepuieHue oOe00pa3oBaTeIbHON MOATOTOBKY B COOTBETCTBUU € 3aKOHOM 00 0Opa3oBaHHH (B

penakuuu 2007 1);

2. Peanmuzanus npeanpodeccnoHaIbHOTO 001Iero 00pa3oBaHusi, KOTOPOE MO3BOJISET 00SCIICUUTh

MPEEMCTBEHHOCTh 00111eT0 1 Mpo(hecCHOHaTIBLHOTO 00pa30BaHMSL.
[Iporpamma mpemiaraercst yisi paboThl O HOBBIM yueOHuUKaMm xumuu aBTopoB [.E. Pymsutuca u

@.I'. ®enpamana, npomeamuM skcneptusy PAH u PAO u Bomenmmm B dDenepanbHblii NepeueHb
y4eOHUKOB, PEKOMEHJOBAHHBIX MUHUCTEPCTBOM 00pa3oBaHus W Hayku P® Kk wHcCHIoNb30BaHHIO B
00pa3oBaTeNbHOM Tpoliecce B 001Ie00pa30BaTEIbHBIX YUPSKICHUSIX .

1. Pymsutuc I'.E., ®eapaman O.I°., Xumus. 11 xnace. — M.: [IpocBemenwue, 2019
2. Pymsurtuc I'.E., ®enpaman @.I°., Xumus. 10 kiracc. — M.: [IpocBemenue, 2019
OnHO# M3 BaKHEUITUX 33729 ATOTO dTara sSBJSETCS MOArOTOBKA 00YJAIONIUXCS K OCO3HAHHOMY U

OTBETCTBEHHOMY BBIOODPY KU3HEHHOTO U MpodeccHoHambHOro myTu. O0yJaromuecs T0KHB HAyYUThCS
CaMOCTOSITENIbHO CTaBUTh LIETH U OTPEJEIIATh MyTH UX JOCTHKEHUS, UCIIOJIb30BaTh IPHUOOPETEHHBIN B
IIKOJIE OTIBIT IEATEIHHOCTH B pealbHOM KM3HH, 32 paMKaMHu y4eOHOTO Ipolecca.

I'naBHBIE HeaU cpeaHero (MoJaHOTo) 00IIero 00pa3oBaHUs COCTOSIT:
1. B ¢popMHUpOBaHUH IIEJTOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HaHUSX, YMEHHSX U CIIOCO0aX JeITeITbHOCTH,
2. B IPHOOPETCHUH OIbITa Pa3HOOOPA3HOM JAESITEIBHOCTH, OTBITA TO3HAHUS U CAMOTIO3HAHNS,
3. B IIOJTrOTOBKE K OCYIIECTBICHHUIO OCO3HAHHOTO BHIOOPA MHIMBHYAIbHOM 00pa3oBaTeIbHOM
WK TPO(ECCUOHATILHON TPACKTOPHH.
Bonpmoii Bk B TOCTHIKEHUE TIIABHBIX 1Ielieii cpeqHero (oJHOro) oomiero o0pa3oBaHusi BHOCUT

HU3YUCHUEC XUMHUHU, KOTOPOC IMPU3BAHO o0ecreynTh.

1.

2.

4.

(hopMHUpOBaHHE CUCTEMbI XMMHUECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO -HAyYHOU KapTUHBI
MUpa;

pa3BUTHE JUYHOCTU OOYUAOIIUXCS, UX UHTEJUIEKTYaIbHOE M HDAaBTCBEHHOE COBEPILICHCTBOBAHHUE,
(dhopMHUpOBaHKE Y HUX TYMAHUCTUYECKUX OTHOLIECHUH U SKOJIOTHUYECKHU 1€I1eCO000pa3HOro MOBEACHUS
B OBITY U TPYAOBOH AEATEIHHOCTH;

BBIPAOOTKY MOHUMAaHHUSI OOLIECTBEHHOM MOTPEOHOCTH B PA3BUTUU XHUMHH, a TaKke GopMUpOBaHUE
OTHOIICHUS K XUMHUH KaK BO3MOKHOHM 00s1acTu OyAyliei MpakTUYeCKOl NesITeIbHOCTH;
(dbopMupoBaHre yMEeHUS 0€301aCHOTO 00paIlleHus C BEIIECTBAMH, UCIIOIb3yEMbIMU B TIOBCETHEBHOM
KU3HU.

Henamu uzyuenus xumuu ¢ cpeoneii (ROIHOI) WIKOJIE AGIAIOMCA:

1.

(dbopMupoBaHU€e YMEHHSI BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHus, 3HAYMMOCTb XUMHUYECKOTO
3HaHUS IS K&KO0T0 YeloBeKa HE3aBUCUMO OT €ro Npo(ecCHOHAIBHON JAeATeNbHOCTH; YMEHHE
pa3nuyath (hakThl U OLEHKH, CPABHUBAThH OLIEHOUYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMU
OLIEHOK U CBSI3b KPUTEPHEB C OIPEJIEIEHHON CHCTeMOH IIeHHOCTeH, (popMyarpoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO TO3HILIUIO;

(dbopMupoBaHKE IIETIOCTHOTO MPEACTABICHUS O MUPE, MPEICTABICHUS O POJIM XMMHHU B CO3/IaHUH
COBPEMEHHOM eCTeCTBEHHO-HAY4YHOUM KapTHHBI MUPA, YMEHHSI OOBACHATH OOBEKTHI U MPOLIECCHI
OKpyXKarole AeHCTBUTEIbHOCTH (IPUPOAHOM, COLMAIBHOM, KyIbTYPHOM, TEXHUYECKOH cpelibl),
HCIIOJIB3Ys AJIs TOTO XUMUYECKUE 3HAHMUS,;

npuoOpeTeHne ONbITa pa3HOOOPa3HOM 1EeATELHOCTH, ONbITA MO3HAHUS U CAMOTIO3HAHM S, KITFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN ), UMEIOLINX YHUBEPCAIIBHOE 3HAUEHUE JUISl Pa3JINYHbIX



BUJIOB JICATEIBHOCTH — HaBBIKOB PEUICHUS IPOOIeM, IPUHATHS PEIICHHIA, TIOUCKA, aHAJIN3a 1
00paboTku HHPOPMALIUN, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUHN, COTPYAHUYECTBA,
0€30MMacHOTO O0pAIeHHs C BEIIECTBAMU B TIOBCETHEBHOM KU3HHU.

4. ocBOeHMe 3HAHMI O XMMUYECKON COCTABIISAIOLIEH €CTECTBEHHOHAYYHON KapTUHbBI MUPA, BKHEUIITNX

XMUMHMUECKUX MOHATUH, 3aKOHAX U TEOPUSIX;

5.0BJIaJleHHe YMEHHSIMM TIPUMEHSTh TOJYYEHHBIC 3HAHHUA JUIsI OOBSICHEHUS Pa3HOOOpPA3HBIX
XMUMHMUYECKUX SIBJICHUM W CBOMCTB BEIECTB, OLEHKUM pPOJM XUMHH B Pa3BUTUM COBPEMEHHBIX
TEXHOJIOTUH U MOJIyY€HUU HOBBIX MaTEPUAJIOB;

6. pa3BuTHe TIO3HABATEIBHBIX MHTEPECOB U HMHTEIUICKTYaJbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIBHOTO ~ NPUOOPETEHUs] XUMUYECKHMX 3HAHMM C HCIOJIb30BAHUEM  Pa3IMUHBIX
HCTOYHUKOB MH(POPMAIUK, B TOM YHCJIE KOMIIBIOTEPHBIX;

7. BocmMTaHHe YOEXJICHHOCTH B IO3UTUBHOM pOJM XHMHUU B JKU3HM COBPEMEHHOIO OOILECTBa,

HE00X0IMMOCTH XUMHUUYECKH I'PaMOTHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U K OKpY)KaloIllel cpelie;

8. mpuMeHeHHe TOJYYEHHBIX 3HAHUH W yYMeHWH Ui 0E30MacHOTO HCIOJB30BAHHUSA BEIIECTB H
MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUs MPAKTUYECKUX 3a]ad B
MIOBCEIHEBHON JKU3HU, TNPEAYNPEXKACHUS SBICHHM, HAHOCAIIMX Bpel 3/0pPOBHIO UEJIOBEKa U
OKpYKarollen cpene.

LleHHOCTHBIE OPUEHTHPHI COEPKAHUS Kypca XUMHUH.

B kadecTBe IIeHHOCTHBIX OPHEHTHUPOB XUMHUECKOTO 00pa30BaHuUs BBICTYIAIOT OOBEKTHI, H3ydaeMble
B KypCe XUMHH, K KOTOPBIM Y ydammxcs GopMupyercs eHHOCTHOE OTHOIIeHue. [Ipr 3ToM Bemymiyto poJib
UTPAIOT MMO3HABATEIIbHBIE IEHHOCTH, TaK KaK JaHHBIA YIeOHBIN TpeAMET BXOUT B TPYIITY MPEIMETOB
MO3HABATEIHHOTO MUKJIA, TJIABHAS IIE€J1h KOTOPBIX 3aKIIOYAETCS B M3YYCHUH TIPUPOJIBI.

OcCHOBY nosznasamenvhbix yenHocmeti COCTABIAIOT HAyYHbIE 3HAHHUS M HAy9YHBIE METO/IbI TIO3HAHUSI.
[To3HaBaTenbHBIEC IIEHHOCTHBIE OPHEHTALNH, (JOPMUPYEMBIE B TIPOIIECCE N3YUCHNSI XUMHH, TIPOSIBIIIOTCS B
PU3HAHWN!

1. meHHOCTH HAyYHOTO 3HAHMS, €T0 MPAKTUYECKOW 3HAYMMOCTH, IOCTOBEPHOCTH;
2. LEHHOCTH XMMHUYECKUX METOJIOB UCCIECOBAHHS )KUBOW M HEKUBON TPHPOJIBI.
Pa3BuTHE MO3HABATENBHBIX IIECHHOCTHBIX OPUEHTAIMN CO/IEPKAHUS Kypca XMMUH MTO3BOJISIET ChOPMHUPOBATH:
® YBAOXHTEIFHOE OTHOIICHHUE K CO3MIATEIbHON, TBOPUECKOH NEATEIFHOCTH;
® TIOHMMAaHUS HEOOXOJMMOCTH 3/I0pPOBOTO 00pa3a KU3HH;
® TOTPeOHOCTH B OE3YCIOBHOM BBIIIOJIHEHUH MTPABUII 0€3011aCHOTO MCTIOJIL30BAHUS BEIIECTB B
MIOBCE/THEBHO KH3HU;
® CO3HATENBHBIN BBIOOD Oymymiel mpodecCHOHATbHON A TEIbHOCTH.
Kypc xumun 06:1a1aeT BO3MOKHOCTAMH JUTS (POPMUPOBAHHS KOMMYHHKATUBHBIX [IEHHOCTEH, OCHOBY
KOTOPBIX COCTABIISIOT ITPOIIeCC OOIIEHNs U rpaMOTHasA pedb. KOMMyHHKAaTHBHBIE IECHHOCTH
CHOCOOCTBYIOT:
® MPaBWIHLHOMY HCIOJIb30BAHUIO XUMHYECKON TEPMHHOJIOTHH U CUMBOJINKY;
® Pa3BUTHIO NOTPEOHOCTH BECTH JAUAJIOT, BEICIYIIMBATh MHEHUE ONIIOHEHTA, y4aCTBOBATh B
THMCKYCCHH;

® Pa3BUTHIO CLIOCOOHOCTH OTKPBITO BBIPAXKATh U aPIYMEHTHPOBAHHO OTCTAHBATh CBOIO TOUKY

3peHusl.

JlaHHas mporpaMMa IpeaycMaTpuBaeT (OpMHUPOBAaHHE Y YyYalIUXCs OOLIeydeOHbIX YMEHHUH U
HaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JEATENbHOCTH M KJIIOUEBBIX KOMIIETEHUMH. B 3ToM HampaBieHuu
MIPUOPUTETAMH TSl yUeOHOTO MpeMeTa «XUMHUs» B CTapllei IIKoJIe Ha 6a30BOM YpOBHE SIBIISIOTCS:

® YyMEHHE CaMOCTOSATEJbHO W MOTHUBHUPOBAHHO OPraHU30BBIBATH CBOIO IO3HABATEJIbHYIO
NeATeNbHOCTD (0T MOCTAHOBKH II€JTH JIO MOJTyYEeHHUS U OLEHKH Pe3yJbTaTa);

® OmpeJeNeHne CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00ObEKTa;

® YyMEHHE pa3BEepHYTO OOOCHOBBIBATh CYXKJICHHs, JaBaThb OIpEJENICHUs,, MPUBOJIUTH
JI0Ka3aTeIbCTBA; OLIEHUBAHHE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYKAIOLIEH cpere;

® BBINIOJHEHUWE B TMPAKTHYECKOW JEATENIbHOCTH U B TOBCEAHEBHOM JKHM3HU SKOJOTHYECKUX
TpeOOBaHUM;



® CIOJIb30BaHUE MYJIbTUMEIUIHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTUH i1 00paboTKHy,
nepeaayn, CUCTEMaTU3alui HHPOPMaLK, co3aHne 0a3 JaHHBIX, PE3EHTALNN PE3YJIbTaTOB
[03HABATEIBHOM U MPAKTUYECKOU IEATEIIbHOCTH.

B ocHOBY mporpamMmbl MOJIOKEH MPUHIMII pa3BuBatoiiero odydenus. [Iporpamma ommpaercs Ha
MaTrepuai, U3ydyeHHbIl B 8—9 Kiaccax, MO3TOMY HEKOTOPbIE TEMBI Kypca pacCMaTpUBAIOTCS MOBTOPHO, HO
y’Ke Ha 00Jiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoi moaxo/ Mo3BoIseT YriayouaTh U pa3BUBATh MOHITHE
0 BELIECTBE U XMMHUYECKOM IIPOLECCE, 3aKPEIUIATh IIPOMICHHBIM MaTEpUAl B AKTUBHOM NIAMATH ydalllUXCs, a
TaK)K€ COXPAHSTH IPEEMCTBEHHOCTh B Ipo1iecce 00yUEHUsI.

[Iporpamma oOecnieurBaeT CO3HATEIbLHOE YCBOECHUE YYAIIMMUCS BaKHEUIIMX XMMUYECKUX 3aKOHOB,
TEOpUH M TMOHATHH; (popMHpyeT NPEACTaBIEHHE O POJIM XUMHUHM B Pa3BUTUU Pa3HOOOpa3HBIX OTpacieu
IIPOU3BOJICTBA; 3HAKOMHUT C BEIIECTBAMH, OKPYKAIOIIMMM 4esoBeKa. [Ipu 3TOM OCHOBHOE BHUMaHHE
YAEISeTCsl CYIIHOCTH XMMHUYECKHX pEakUUid U METOJAaM HX OCYIIECTBJIEHUS, a TaKXKe Croco0am 3aliuThl
OKpYKarollenl Cpeibl.

[Iporpamma  cocTaBiieHa C  y4€TOM  BEOyIIEH  pOJIM  XUMHYECKOTO  IKCIIEPUMEHTA.
[IpenycmarpuBaroTcs Bce BU/IbI IKOJIBHOIO XMMHUYECKOTO AKCIIEPUMEHTa — JIEMOHCTpAIUH, TJaO0OpaTOpHbIE
OMBITHl U TpaKkTHUYecKkue padboTsl. Pabouas mporpamma mo XMMHUHM peanusyeTcss depe3 (popmMupoBaHUE Yy
yyaiuxcs oO0miey4eOHbIX YMEHMM M HaBBIKOB, YHUBEPCAJIBHBIX CIOCOOOB JIESTENBHOCTH M KIIIOUEBBIX
KOMITETEHIIMI 3a CYET MCHOJB30BAaHUSI TEXHOJOTMH KOJUIEKTUBHOIO OOY4Y€HHS, ONOPHBIX KOHCIIEKTOB,
TUIAKTUYECKUX MaTepUaNIOB, U IPUMEHEHUS TEXHOJOTUHU TpaduiyecKoro npeacTaBieHus nHpopMaluu Mmpu
CTPYKTYPUPOBAHUH 3HAHUIA.

B nenom kypc Mmo3BOJISIET pa3sBUTh MPEJICTABICHUS YYAIIUXCSH O MO3HABAEMOCTH MHpA, €AUHCTBE
KUBOM M HEXUBOM npuponbl, cGopMHpoBaTh 3HAHUS O BAKHEWIINX acCMeKTax COBPEMEHHOU
€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, YMEHUS, BOCTPEOOBAHHbBIE B TIOBCETHEBHOM KU3HU U MO3BOJIAIONINE
OpPUEHTHPOBATHCS B OKPYKAIOLIEM MUPE, BOCIIUTATh YEJIOBEKA, OCO3HAIONIETO ce0sl YacThiO MPUPOIbI.

Peanuzanus gaHHOW mporpamMmbl B Mpoliecce OOydeHHs MO3BOJMT y4aIlMMCSI YCBOUTH KIIIOUEBbHIE
XUMUYECKNE KOMIETEHUMU W MOHATHh POJb XUMHMHM CPEIM JIPYrUX HAyK O NPHUPOJAE, 3HAYEHUE €€ A
YeJI0BEYECTBa.

TpeOoBaHus K YPOBHIO NOATOTOBKH 00yYAKOIIMXCHA HA CTYIIEHH cpeHero (MoJIHOI0)
o0pa3oBaHuM
Pezynomamul oceoenusn Kypca Xumuu.
JlesTensHOCTh 00pa30BaTENbHOTO yUpexkAeHUs 0011ero oopazoBanus B 00yu4eHUU XUMUU B CpeHEN
(TMoyHOM) 1IKOJIE T0JDKHA OBITh HallpaBlieHa Ha TOCTUYKEHUE CIEAYIOUINX JJUYHOCTHBIX Pe3yJibTaToB:
® B I[CHHOCTHO-OPHUEHTAI[MOHHON cepe — BOCHUTAHHE YYyBCTBA FOPAOCTU3A POCCUHUCKYIO XUMUYECKYIO
HayKy, TYMaHU3Ma, 1eJIeyCTPEMIICHHOCTH;
® B TPYIOBOIl chepe — FTOTOBHOCTH K OCO3HAHHOMY BBIOODY JajbHeiIeld 06pa3oBaTebHOM
TPaeKTOPUU;
® B II03HaBaTENbHOU chepe — yMEeHUE yIpaBIsATh CBOCH MMO3HABATEIBHOM JIEATEIHHOCTHIO.
MetanpeaMeTHBIMU Pe3yIbTaTaMi OCBOCHHMSI BHIITYCKHUKAMHU OCHOBHOM IIKOJIBI POTPaAMMBbI IO XUMHUH
SIBJISIFOTCSL:
® ICIOJIb30BaHME YMEHUI U HABBIKOB PAa3IMYHBIX BUJOB IIO3HABATEILHON JESATEILHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-UH(GOPMAIIMOHHBIN aHATH3,
MOJENUPOBAHNE) TSl U3YUCHUSI PA3TUUYHBIX CTOPOH OKPYXKAIOIEH NeHCTBUTEIBHOCTH;
®  ICIIOJIb30BaHME OCHOBHBIX MHTEIIEKTYaTbHBIX ONEpalnii: GopMyIupoBaHUEe TUIIOTE3, aHATTU3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHre, CCTeMaTH3allus, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH,
MIOMCK aHAJIOTOB;
e yMeHHe IeHEepUPOBaTh UJEH U ONPEIENIATh CPEICTBA, HEOOXOAUMBIE TSl MX pPeaTu3alluu;
® yMEHHE ONpeNeysITh eI U 3a/1a4H IeSATEIbHOCTH, BBIOUPATh CPEJCTBA peaTn3alii eTu 1
MIPUMEHSTh UX Ha MPAKTUKE;
® ICIIOJIb30BAHKE PA3IMUHBIX HICTOYHUKOB HH(OpMAIIUK, TOHUMAaHWE 3aBUCUMOCTH COJICPKAHUS U
(dbopMbI ipeacTaBieHuss HHGOPMAIUH OT Iefiell KOMMYHUKAIIUU U aJipecara.
B o6nactu npeaMeTHBIX pe3yJbTaTOB 00pa30oBaTeNIbHOE YUpekaeHHE 00IIero o0pa3oBaHus
MPEIOCTABIISIET YYCHUKY BO3MOKHOCTh Ha CTYIIEHH CPEAHETO (MOJHOTO) 001Iero 00pa3oBaHus HAyYUThCS:
B [I03HABATENbHOU cepe:
¢ JaBaTb ONPCACIICHHUA HAYYHBIM IMOHATHUIM,




® ONUCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSATEIILHO MTPOBOIUMBIE SKCIIEPUMEH ThI, UCTIONb3YS JUIS
9TOTO €CTECTBEHHBIN (PYCCKUIT) A3BIK U A3BIK XUMUHU;
® ONUCHIBATH U Pa3INyuaTh U3YUYCHHBIE KJIACCHl HEOPTAHMUECKUX U OPTaHMUECKUX COCIMHEHUH,
XUMUYECKUE PEaKInH;
e Iaccu(puUUpOBaTH U3y4eHHBIE OOBEKTHI U SABJICHUS;
e HaOIIOAATh AEMOHCTPHPYEMbIE M CAMOCTOSTEIHHO POBOIUMBIE OTIBITHI, XAMHUECKUE PEaKIIUH,
MIPOTEKAIOIINE B IPUPOJIE U B OBITY;
e JIeNIaTh BBIBOJBI M YMO3AKIIOUCHHS U3 HAOMIOACHUH, H3yY€HHBIX XHMUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEUIECTB MO aHAJIOTHUH CO CBOMCTBAMH M3Y4EHHBIX;
® CTPYKTYpPHpOBATh W3y4EHHBIH MaTepHal;
® HWHTEPIPETUPOBATH XUMHYCCKYIO HHPOPMAIIHIO, TIOyYCHHYIO U3 IPYTrUX UCTOYHUKOB;
® ONUCHIBATH CTPOCHHE aTOMOB 31eMeHTOB |-1V mepronoB ¢ ncnoap3o0BaHUEM 3JIEKTPOHHBIX
KOH(Urypauuii aToMoB;
® MOJETHPOBATH CTPOCHUE NMPOCTEHITNX MOJIEKYJI HEOPraHNIECKUX U OPTraHUIECKHX BEIIECTB,
KpPHUCTAJLJIOB;
B LIEHHOCTHO-OPUEHTALIMOHHOM cdepe:
® AHANIM3HMPOBATH M OIICHUBATH TOCIIEACTBHUS ISl OKPY)KAIOIEH Cpe/bl OBITOBOM U IPOU3BOICTBEHHOM
JESITETFHOCTH Y€JIOBEKA, CBSI3aHHOM C MepepadO0TKOM BEIIECTB;
B TPYAOBOU cdepe:
® TIPOBOJUTH XUMHUYCCKUN IKCIICPUMEHT;
B chepe Gpu3nyeckoil KyIbTyphbl:
® OKa3bIBaTh MEPBYIO MIOMOIIH ITPH OTPABJICHUSIX, 0XKOTaX M JPYrUX TPaBMax, CBI3aHHBIX C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYTOBAHUEM.

I[Inanupyembie pe3yJibTaThl YCBOCHHUS] YUeOHOr0 MaTeprasia o XuMHUU
.]qunocmnblepe3yﬂbmambt

JIMYHOCTHBIE pe3yJbTAaThl B c(pepe OTHOIIEHUIT 00yUarouuxcs K cede, K CBOeMY 310POBbIO, K
MO3HAHMIO cels:

e OpHUCHTaUUs o6yqaf01u1/1xc;1 Ha JOCTHXKEHUC JIMYHOI'O CHACThA, p€aln3alluiO IIO3UTUBHBIX
KU3HCHHBIX IIEPCIICKTUB, MHUIIUATUBHOCTH, KPCATUBHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTD )KM3HCHHBIC I1JIaHBI;

e TOTOBHOCTH U CIIOCOOHOCTH 00eCceyuTh ce0e U CBOMM OJIM3KHM I[OCTOﬁHy1-O JKU3HDb B ITPOLIECCCE
CaMOCTOHTeHBHOﬁ, TBOp‘IGCKOﬁ 1 OTBETCTBCHHOM JCATCIIBHOCTH,

e TOTOBHOCTH U CIIOCOOHOCTH 06yqa}01u1/1xc>1 K OTCTauBaHUIO JIMYHOI'O JOCTOMHCTBA, COOCTBEHHOTO
MHCHUA, TOTOBHOCTD U CIIOCOOHOCTD BBIpa6aTLIBaTL CO6CTB€HHYIO IIO3UIHIO 110 OTHOIICHHUIO K
O6H.I€CTBCHHO-HOJ'II/ITI/I‘IGCKI/IM COOBITHSIM MMpoHujIoro U HaCToAEero Ha OCHOBC OCO3HAHUSA U
OCMBICJICHUA UCTOPUH, NYXOBHBIX HeHHOCTeﬁ U JOCTHXKEHUM Hamiei CTpaHBbI;

e TOTOBHOCTH M CLIOCOOHOCTH o6yqafom1/1xc;1 K CaMOpPa3BUTHUIO U CaMOBOCIIMTAHHUIO B COOTBETCTBUU C
O6H.[6LICJ'IOBC‘-ICCKI/IMI/I HECHHOCTAMU U HJACaJIaMU I'paKAaHCKOT'O O6H_ICCTBa, HOTpe6HOCTB B
(I)I/ISI/ILICCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CIIOPTUBHO 'O3,I[0p0BHTeHBHOI>'I ACATCIBHOCTDBIO,

e MPHUHATHE U peaju3alys LEeHHOCTE! 3/J0pOBOro U 6e30macHOro 0opasa K1U3HHU, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHNE K COOCTBEHHOMY (PM3HYECKOMY H MICHXOJIOTUIECKOMY
3JI0pPOBBIO;

e HENpUSATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB.
JInuHoCTHBIE pe3yabTaThl B cdepe oTHOEeHHI o0yqyaromuxces k Poccun kak k Poaune (OredectBy):

o pOCCHﬁCKaﬂ UACHTUYHOCTD, CIIOCOOHOCTH K 0CO3HAHUIO pOCCHfICKOfI UACHTUYHOCTHU B
MOJIMKYJIIBTYPHOM COLIMYMEC, HYBCTBO ITPUYIACTHOCTHU K HCTOpHKO-Ky.HBTypHOﬁ O6IJ.[HOCTI/I



poccuiickoro Hapoja u cynp0e Poccun, matpruotusm, rOTOBHOCTE K CIyKeHUI0 OTedecTBy, €ro
3alUTE;

e YBAXKEHHUE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH niepe PoauHOM, rOpAOCTH 3a CBOM KpaW,
cBo10 Pouny, ponuioe 1 HacTosIee MHOTOHAIMOHAJIBHOTO Hapoaa Poccun, yBaxeHune K
roCyJapCTBEHHBIM cUMBoJIaM (rep0, ¢uiar, THMH);

e (opMupoBaHHE YyBaOKEHHS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s3bIKY Poccuiickoit
®denepanui, ABIAIOLIEMYCS OCHOBON POCCUICKON HAEHTUYHOCTHU U TJIaBHBIM (paKTOpOM
HAIMOHAJILHOTO CaMOOIIPEACIICHUS;

° BOCIIMTAHUC YBAXXCHUA K KYJIbTYPE, A3bIKaM, TpaJAulIUAM U oOBIyasiM HapOoa0B, NPOKHUBAIOIINX B
Poccuiickoit ®enepanuu.

JInuHOCTHBIE pe3yJibTaThl B chepe OTHOIIEHHIT 00YUYAIOIIUXCH K 3aKOHY, FOCY/IapCTBY H K
rPakKIAHCKOMY OOIIECTBY:

e TPAXKIAHCTBCHHOCTD, 'PpaXXJaHCKasA MMO3UIHA aKTUBHOTO U OTBETCTBCHHOI'O YJICHA pOCCHfICKOFO
O6HICCTBa, 0CO3HArOUICro CBOM KOHCTUTYIIMOHHBIC ITpaBa U 06ﬂ3aHHOCTI/I, YBaXarouiero 3aKOH 1
MMpaBoONoOpAA0K, OCOSHAHHO NPUHUMAIOIICTO TPAAUITUOHHBIC HATMOHAJIBHBIC U O6HI€‘I€HOB€LIGCKI/IG
T'YMaHHUCTHUYCCKUC N JEMOKPATHYCCKNEC ICHHOCTH, T'OTOBOI'0 K Y4aCTUIO B O6IIICCTBCHHOI>'I KH3HH,

e IPU3HAHHE HEOTYYK/Ia€MOCTH OCHOBHBIX IPaB U CBOOO/ YEJIOBEKA, KOTOPbIE IPUHAJIEKAT
KaXKJIOMY OT POK/I€HHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IPaB U cBOOO 6€3
HapyIIeHUs MpaB U cBOOOI APYrUX JIHI], TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MTpaBa U CBOOO,IbI
YCJIOBCKA U I'pa’KJaHWHA COTJIaCHO 06HIerI/I3HaHHI)IM IIpUHOUIIAM 1 HOpMaM MEKIAYHAPOIHOTO
npasa u B cooTBeTcTBUU ¢ Konctutynuein Pocculickoit @eaepaiuu, mpaBoBas U MOJIUTHYECKAs
IPaMOTHOCTB;

e  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOE Ha JWaJore KylIbTyp, a TAKXKe Pa3InYHbIX (OpM OOIIECTBEHHOTO CO3HAHMS,
OCO3HAaHHE CBOETO MECTAa B MOJUKYJIbTYPHOM MHUPE;

e HMHTEPUOPHU3ALIMUS EHHOCTEH AEeMOKPATHH U COLIMATIbHOM COJIUTAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PEr'yJIMPOBAHUIO OTHOIICHUH B TPYIINE WK COLMAIbHOM OpraHu3auy;

e TOTOBHOCTBb o6yqafou11/1xc;1 K KOHCTPYKTHBHOMY Y4aCTHUIO B IIPUHATUH pCIHeHHfl, 3aTparuBaronimux
HX IIpaBa U UHTCPECHI, B TOM YHCJIC B PA3JIMYHBIX (bOpMaX O6I.H€CTBCHHOI71 caMOOpraHnu3anuu,
CaMOYIIpaBJICHUA, O6HICCTB€HHO 3HAYMMOM JCATCIIBHOCTU,

e [IPHUBCPKCHHOCTb UACAM MHTCPHAIITMOHAIU3MA, ,Z[py}K6LI, PaBCHCTBA, B3aMMOIIOMOIIIHX HAPOJOB;
BOCIIMTAaHHUC YBAXKUTCIIbHOTO OTHOLICHHUA K HAITUOHAJIbLHOMY JOCTOUHCTBY J'II-O,I[GIZ, HX YYBCTBaM,
PCIUTUO3HBIM Y6C)KI[CHI/I$IM;

e TOTOBHOCTBb O6y‘IaIOIHI/IXC${ MMPOTHBOCTOATH UACOJIOTHUH SKCTPEMHU3MA, HALITHOHAJIU3MaA, KCGHOQ)O6I/II/I;
KOoppynuuu; JUCKpUMHUHALIUU 110 COOUAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIITUOHAJIBHBIM ITPU3HAKAM
U JPYI'UM HETAaTUBHBIM COLIUAJIBHBIM SABJICHUSM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIICHHI 00y4aIOIUXCH € OKPY/KAIO MMM JIOAbMH:

e HPABCTBEHHOC CO3HAHHC U IOBCACHUC HAa OCHOBC YCBOCHUA O6H.IC‘-ICJ'IOBC‘ICCKI/IX HCHHOCTCﬁ,
TOJICPAHTHOT'O CO3HAHUA U IIOBCACHHS B IIOJIMKYJIBTYPHOM MHUPEC, TOTOBHOCTH U CIIOCOOHOCTH BECTH
AUAJIOor C APYIrUMHU JIIOAbMU, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh O6I_I_II/IG Ocn 1
COTpYAHUYATL U UX HOCTHIKCHUS

e TIPHUHATUC TYMAHUCTUYICCKUX LICHHOCTeﬁ, OCO3HAHHOC, YBAXKKUTCIIbHOC U Il06p0)i(eﬂaTeHBHOe
OTHOIICHHUC K APYTroMy 4YCJIOBCKY, €O MHCHHUIO, MUPOBO33PCHUIO,



e  CHOCOOHOCTB K CONEPEKUBAHUIO U (POPMUPOBAHUE MOZUTUBHOTO OTHOIICHUS K JIFO/SIM, B TOM YHCIIE
K JIMI]aM C OTPAaHUYEHHBIMHM BO3MOXXHOCTSIMU 3/I0POBbSI 1 UHBAJIUAAM; OEpEXKHOE, OTBETCTBEHHOE U
KOMIETEHTHOE OTHOIICHUE K (PH3UYECKOMY U MICUXOJIOTUIECKOMY 37I0POBBIO JPYI'HX JIIOJCH, yMEHUE
OKa3bIBaTh IEPBYIO MIOMOILIb;

e (opMupOBaHUE BHIPAKEHHOHN B TIOBEICHUU HPABCTBEHHOW MO3UIIMH, B TOM YHCJIE CIIOCOOHOCTH K
CO3HATEIBHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHMS M MOBEACHUS HA OCHOBE YCBOCHUS
00111e4e0BeUeCKIX IICHHOCTEH 1 HPAaBCTBEHHBIX YYBCTB (YECTH, JI0JITa, CIPABEITHUBOCTH,
MUJIOCEPUS U APYKENI00Us);

e Pa3BUTHE KOMIIETCHIUHN COTPYIHUYECTBA CO CBEPCTHUKAMM, JETbMH MJIAJIIETO BO3pacCTa,
B3POCJIBIMHU B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIC3HOM, y4eOHO-UCCIIeIOBATEIBCKOM, TIPOSKTHOM
" JpYrux BuJax ACATCIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4aIOIIUXCSA K OKPYKAKIEeMy MHPY, ’KUBOWH
npupoae, Xy/10:KeCTBEeHHOI KyJIbType:

e  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTH HAYKH,
FOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE JOCTOBEPHON MHPOpMAIUEi 0
MePeIOBBIX JOCTIXKEHUAX U OTKPBITUSAX MUPOBON M OTEUECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTh B
Hay4YHBIX 3HAHUAX 00 YCTpOICTBE MHpa U 00IIECTBa;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIE CaMOOOPa30BaHMIO, Ha MIPOTSXKEHNH BCEH
KU3HH; CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIICTITHOM
npodeCcCHOHANTBHON U 0OIIIECTBEHHOU JIEATETHLHOCTH,

e BKOJIOTMYECKas KyJIbTypa, OEpe:KHOE OTHOLIEHUS K POJHON 3emMIie, MPUPOAHbIM OorarcTBaM Poccun
Y MUpa; MOHUMAaHKE BIUSHUS COLMATbHO-9KOHOMUYECKUX MTPOLIECCOB Ha COCTOSIHUE TIPUPOTHON U
COLIMANILHOM CpeJibl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOJAHBIX PECYPCOB; YMEHUSI U HaBbIKU
Pa3yMHOT0 MPUPOAOIOIB30BaHNUs, HETEPIUMOE OTHOIIICHHE K ACUCTBUSIM, IPUHOCAIIUM BpE]
9KOJIOTMH; TPUOOPETEHNE OTbITa SKOJIOT0-HAMPABIEHHON IS TEIbHOCTH;

e 3CTETHUYECKOE OTHOIICHHS K MUPY, TOTOBHOCTB K 3CTETHYECKOMY O0YCTPOHUCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHUH 00yYAKOIINXCS K ceMbe M POAUTEIAM, B TOM YHCJIe
NOATOTOBKA K CEMEHHOH KU3HU:

e OTBETCTBEHHOE OTHOIIICHHUE K CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUS [IEHHOCTEH
CEMEHMHOM KHU3HH;

e TIOJIOKHUTEIBHBIM 00pa3 CEMbH, POJUTEIHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), HHTCPUOPU3ALIHS
TPAIUITMOHHBIX CEMEHHBIX IICHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B c(pepe OTHOIIEHHSI 00y4aIOIIUXCH K TPYAY, B chepe counaabLHO-
IKOHOMMYECKUX OTHOLICHUI:

® YBa)XCHHUEC KO BCEM Q)opMaM CO6CTB€HHOCTI/I, TOTOBHOCTH K 3aIlIUTE CBOCH CO6CTB€HHOCTI/I,

e OCO3HaHHBIN BBIOOD OyaymIeit mpodeccuu Kak MyTh U CHOCO0 peann3anuyu COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

e TOTOBHOCTH O6yanOHlHXCH K prI[OBOfI HpO(I)CCCI/IOHaHBHOI}'I ACATCIIBHOCTH KaK K BO3MOXHOCTH
y4acCTHs B pCIICHUHU JIMYHBIX, O6H.[€CTBCHHLIX, roCcyaapCTBCHHBIX, 06H_ICHaLII/IOHaHBHBIX HpO6J'ICM;

. HOTpe6HOCTB TPYAUTBCA, YBA)KCHUC K TPYAY U JIIOSAM TPyad, TPYAOBBIM JOCTUKCHUAM,
,Z[O6pOCOBCCTHOC, OTBCTCTBCHHOC U TBOPUCCKOC OTHOILICHUEC K PA3HBIM BUAaM pr,[[OBOfI
ACATCIBHOCTH,

e TOTOBHOCTH K CaMOOGCHy)KI/IBaHI/IIO, BKJIrO4as OGy‘-IGHI/Ie W BBITIOJIHCHHUEC JOMAIIIHUX 00513aHHOCTEH.



JIMYHOCTHBIE pe3yJbTaThl B ctl)epe (1)n3nqec1c0r0, MNCHUXO0JOI'HMYE€CKOro, COnmaJdbHOro
AKAACMHUICCKOTO0 6.]131"01'[0.11}"11/[51 oﬁyqammnxcsl:

¢busnueckoe, SMOIMOHATIBHO-IICUX0JIOTHYECKOE, COLUAIBHOE 0JIaromnoIydre 00yJarouxcs B )KU3HH
00pa3oBaTeJIbHON OpraHu3aluy, OLYyIeHHE AeThbMU O€30IIaCHOCTH U IICUX0JIOTUYECKOro KoM(popTa,
MH(POPMALIMOHHOM 0€301acHOCTH.

Memanpeomemmnuie pezyibmamot

1. PerynsiTuBHBIE yHHBepcaJibHble YyueOHbIe el CTBUSA

BbInycKHMK HAy4YUTCS:

CaMOCTOSITENIBHO OIPENENATh 11€H, 33/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OTPEENUTh, YTO L1E€b JOCTUTHYTA;

OILICHUBATh BO3MOKHbIE TIOCIIEICTBUS JOCTHKEHUSI TIOCTABJICHHOM 11€JU B 1€ATEIbHOCTH,
cOOCTBEHHOM KU3HU U JKU3HU OKPYXKAIOIIMX JIF0JI€H, OCHOBBIBAsACh HA COOOPAKEHUSIX ITUKH U
Mopau;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIILHON JEATEIHLHOCTH M )KU3HEHHBIX
CUTYyalusX;

OL€HUBATHb PECYPCHhI, B TOM YHCJIC BPEMA U APYIrU€ HEMATCPUAIIBHBIC PECYPCHI, H€O6XO)II/IMBIG JJIA
JOCTHIXCHUA IMOCTaBJICHHOM e,

BBI6I/IpaTI) IIyTb JOCTHXKCHUS LECIU, IJIAHUPOBATh PCHICHUC ITOCTABJICHHBIX 3aJa4, OIITUMHU3UPY
MaTCpHaJIbHBIC © HCMATCPHUAJIbHBIC 3aTPAaThI;

OpraHu30BbIBATH A((EKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl TOCTHKEHUS TOCTABICHHON
LeNH;

COIIOCTaBJIATHb HOJ'Iy‘IeHHHﬁ PE3YIbTAT ACATCIIBHOCTHU C MMOCTaBJICHHOM 3apaHeC LCIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBHS

BbINMyCKHUK HAYYUTCS:

HCKaTh U HAXOAUTh 0000IIEHHBIE CIOCOOBI PeLIeHH 3a1a4, B TOM YHCIIE, OCYIIECTBIISATh
pa3BepHYThI HHPOPMAIIMOHHBIN MOUCK U CTABUTH HA €r0 OCHOBE HOBBIE (yueOHbIE U
M03HaBaTeIbHbIC) 33/1a4H;

KPUTHYECKH OLIEHUBATh M UHTEPIPETUPOBATH HHPOPMAIMIO C PA3HBIX MO3UIIHMA, paclo3HaBaTh U
(bukcHpoBaTh MPOTUBOPEUUS B UHHOPMAITMOHHBIX HCTOUYHUKAX;

HCIIOJIb30BATH PA3JIMYHBIC MOJCIIbHO-CXCMATHUYCCKUEC CPCACTBA JJIAA TPCACTABICHUA CYILICCTBCHHBIX
CBs3EH U OTHOIJ_IeHI/II\/'I, a TaKXKEC HpOTHBOpe‘lI/II\/’I, BBISIBJICHHBIX B I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,

HaxXOJUThb U ITPUBOJUTH KPUTUUCCKUC APT'YMCHTBI B OTHOIIICHU N JEeHCTBUN U CY)KI[CHI/Iﬁ APYyroro;
CIIOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTHYCCKHUM 3aMCUYAHUSAM B OTHOILICHHUU COOCTBEHHOT'O
CYXXACHHUSA, paCCMAaTPUBATh UX KaK pECypcC COOCTBEHHOTO Pa3BUTHUA;

BbBIXOIHUTH 34 paMKH y‘-IC6H01"O nmpeaMeTa U OCYICCTBJIATH HCHCHaHpaBHCHHHﬁ IIOUCK
BO3MOJKHOCTEH IJIs [IHAPOKOT0 MCPEHOCA CPECACTB U CII0CO00B ,Z[CI‘;ICTBI/ISI;

BBICTpAanBaTb HHANBUAYAJIbHYIO O6pa3OBaTeHBHYIO TPACKTOPUIO, YIYUTLIBAA OTPAHUYCHUSA CO
CTOPOHBI APYIr'UX YYACTHHUKOB U PECCYPCHBIC OTPAHUYCHUA;

MCHATb U YACPKUBATH PA3HLIC ITIO3UITUU B MO3HaBaTEIbHOM AEATEIbHOCTH.



3. KoMMyHMKaTHBHBbIE YHHBepcalbHble yueOHbIe el cTBUSA
BbInycKHMK HAy4YUTCS:

e  OCYHIECTBJISIThH JCJIOBYI0O KOMMYHHKAIMIO KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTpHU
00pa30BaTEIILHON OpraHu3allny, TaK U 32 €€ PEeJIeIIaMHt ), TI0JOUPaTh MAPTHEPOB IS ACTOBON
KOMMYHUKAITUU UCXO/IS1 U3 COOOpaXKEHUN Pe3yabTaTUBHOCTH B3aUMOJICHCTBUSA, & HE JIMUHBIX
CHMIIATHH;

e IIpU OCYILECTBICHUH I'PYNIOBOM pabOTHI ObITh KaK PYKOBOJMUTENIEM, TaK U YWICHOM KOMaH/Ibl B
pa3HbIX poJsiX (reHepaTrop ujiei, KpUTUK, UCIIOJHUTENb, BBICTYIAIOLIUHN, SKCIEPT U T.1.);

e  KOOPJMHHUPOBATH U BBHITIOJHATH padOTy B YCIOBUSX PEATbHOTO, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,

® Pa3BCPHYTO, JJOTUYHO U TOYHO MU3JIaraTb CBOIO TOUKY 3pCHUA C UCIIOJIb30BAHHUEM aICKBATHBIX
(YCTHBIX n HI/ICI)MGHHLIX) A3BIKOBBIX CPCIACTB,

e pacno3HaBaTh KOH(IIMKTOT€HHBIE CUTYallUl U MPEJOTBpaaTh KOHMINKTHI 1O UX aKTUBHOU (ha3zbl,
BBICTPaMBAaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKALIMIO, 30€erast TNYHOCTHBIX OLEHOUHBIX
CYKIEHUM.

IIpeomemmusie pe3ynomamol

B pe3yabTaTe n3yyeHus1 y4eOHOro npeaMera « XuMush> Ha YPOBHe CpeHero o0uero o0pa3oBaHusi:
BbinmyckHUK HA 0230BOM YPOBHE HAYYHUTCS:

e packphbIiBaTh Ha MpUMeEpax PoJib XUMUU B GOPMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUPA U B
MIPAKTUYECKON JESITeTbHOCTH YEJIOBEKa;

e JIEMOHCTPUPOBAThH HAa MPUMEPAX B3aAUMOCBS3b MEXAY XUMHUEH U APYTUMH €CTECTBEHHBIMH HayKaMH;
e packpbIiBaTh Ha MpHUMEpax MOJIOKEHUS TEOPUU XumMudeckoro crpoenuss A.M. byrieposa;

e moHUMAaTh (puzmveckuii cMuica [lepuoauaeckoro 3akona /[.M. MenaeneeBa 1 Ha €ro OCHOBE
0OBSCHATH 3aBUCUMOCTh CBOMCTB XUMHYECKHX JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB OT
ANIEKTPOHHOTO CTPOCHUS aTOMOB;

e OOBSICHATH IMPHUYKUHBI MHOFOO6p8.31/I$I BCIICCTB HA OCHOBC O6H_[I/IX HpeI[CTaBJICHI/Iﬁ 00 UX cocraBe U
CTPOCHHU;

e [IPUMCHATH IIpaBUJIad cHCTEMaTHYECKOM Meﬂ(ﬂYHapOI[HOﬁ HOMCHKIJIATYpPbI KaK CpE€ACTBA Pa3JIMYCHUA
n I/I,Z[CHTI/I(I)I/IKB.I_II/II/I BCIIICCTB 110 UX COCTABY U CTPOCHUIO,

e  COCTaBJIATH MOJIEKYJSIPHBIE H CTPYKTYPHBIE (JOPMYITBI OPraHUUYECKHIX BEIIECTB KaK HOCUTEJEH
nH(OpPMAIIUK O CTPOCHUU BEIIECTBA, €r0 CBOWCTBAX M MPUHAIEKHOCTH K ONPEACTICHHOMY KIIacCy
COCIUHEHMH;

e XAapaKTCPU30BATH OPTaHUYCCKHUEC BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOI\/'ICTBaM, YCTaHABJIMBATb
NMPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

e TPHUBOAUTH ITPUMEPBI XUMHUYCCKHUX peaKHHﬁ, PACKPBIBAOIINX XapPAKTCPHBIC CBOMCTBA THIIMYHBIX
HpeHCTaBHTCHCﬁ KIIaCCOB OPraHUYCCKUX BCIICCTB C LCIBIO UX I/I,Z[eHTI/I(bI/IKaI_[I/II/I 1 O0BSICHEHUS
o0Oiactu MMPUMCHCHU A,

e IPOTHO3MPOBATH BO3MOKHOCTh MPOTEKAaHUS XUMUUECKUX PEAKIIM Ha OCHOBE 3HAHUH O THUIIAX
XMMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M X PEaKIIMOHHOHN CIIOCOOHOCTH;



® HCHOJIb30BATb 3HAHHA O COCTABC, CTPOCHHUU U XUMUUYCCKUX CBOMCTBax BCIICCTB JJIA 0e30I1acHOTO
IMPUMCHCHUS B HpaKTHlIGCKOfI JACATCIIBHOCTH,

e  MPHUBOJMUTH HPUMEPHI MPAKTHYECKOTO MCIIOJIb30BAHMS MTPOAYKTOB IepepaboTKu HEPTH U
MMPpHUPOAHOI0 I'a3da, BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ (HOJII/IE)TI/IJIeHa, CUHTCTHUYCCKOI'O0 Kay1yKa,
alleTaTHOT'O BOJIOKHA);

e IIPOBOJAUTH ONBITHI IO PACIIO3HABAHUIO OPIraHUYCCKUX BEUICCTB: INIMICPHUHA, yKCYCHOfI KHCJIOTHI,
HCIIPCACIIbHBIX ) KUPOB, I'NTIOKO3bI, KpaxmaJia, OCJIKOB — B COCTaBE IMUIICBBIX ITPOAYKTOB U
KOCMCTHUUYCCKUX CPCIACTB,

. BJIAZICTD IIpaBUJIaMW U IIpUCMaMu Oe3onacHoit pa6OTI)I C XUMHWYCCKUMU BEIICCTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM;

e YCTAaHABJIMBATBH 3aBUCUMOCTL CKOPOCTHU XUMHYICCKOM PCaKM U CMCUHICHUA XUMHUYCCKOI'O
PAaBHOBCECHA OT pa3IMIHBIX q)aKTOPOB C IOCJIbIO ONPECACIICHUA OIITUMAJIbHBIX YCJ'IOBI/II\/'I IMPOTCKAHUA
XHUMHUYCCKHUX MMPOLECCOB,

e TMPUBOAUTH MIPUMEPHI TUAPOIIN3A COJIEH B TIOBCETHEBHOM KU3HU YEJIOBEKA;

e IIPUBOJAMTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI B IPUPOJIE, IPOU3BOICTBEHHBIX
Iporeccax 1 KU3HEAEATEIIbHOCTH OPraHU3MOB;

e TMPUBOAMUTH MPUMEPHI XUMUUYECKHX PEAKIIMM, PACKPHIBAIOIINX 00I[MEe XUMUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIOB;

e TIPOBOJIUTH PACUYETHl HA HAXOXKICHUE MOJICKYIISIPHOUN (OPMYJIIBI YIIIEBOAOPO/Ia IO TIPOyKTaM
CrOpaHusl U MO €r0 OTHOCUTENIBHOM MIIOTHOCTH U MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOSIIUX B €T0
COCTaB;

e BIAJCTHh MPaBUIAMH O€30MACHOTO OOpPAIICHUSI C €IKUMH, TOPIOYMMHU U TOKCHYHBIMU BEIIIECTBAMH,
cpencTBaMu OBITOBON XUMHH;

e  OCYILIECTBIJISITH MOMCK XMMHUYECKON MHPOPMAIMH 110 Ha3BAaHUSAM, HIEHTU(UKATOPaM, CTPYKTYPHBIM
(dbopMynaM BElIEeCTB;

e KPUTHUYECKU OLICHUBATH U MHTEPIIPETUPOBATH XUMUUECKYIO HH(OPMALIHIO, COIEPKALIYIOCS B
COOOILIEHUAX CPEACTB MaccoBoM nHpopmanuu, pecypcax nTepHera, HaAyqYHO-TOMYJSPHBIX CTAThAX
C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHOI KOPPEKTHOCTH B IIEJISX BBISBJICHUS OLIMOOYHBIX CYKICHUH U
(dbopMupoBaHUsi COOCTBEHHOI MO3UIINY;

e TMPCACTABJIATH IIYTHU PCIICHUA rI00aIbHBIX HpO6J’I€M, CTOAIUX IIEpCa YCTIOBCUYCCTBOM:
OKOJIOTHYCCKUX, DHCPICTHICCKNX, CBIPBCBLIX, U POJIb XUMHHU B PCHICHUH 3THX HpO6H€M.

BeinmyckHUK Ha 0230BOM YPOBHE IMOJIYYHT BO3MOKHOCTh HAYYHUThHCH:

* Wirocmpupoeams HA npumepax CmaHoe6/1eHUue u 3601I0YUI0 0p2aHlxlll€CK012 XUMUU KAK HAYKU HA
PA3IMUUYHBIX UCMOPUUECKUX dmanax ee paseumusl,

*  UCNONIL306AMb MEMOObl HAY4YHO2O0 NO3HAHUA npU 6bINOJHEHUU NPOEKMO8 My’{€6H0'
Uccne008amenbCKux 3a0ay no U3y4eHuro ceoﬁcme, cnocoboe noJjiy4erus u pacnosHaeanus
OpcaHU4YeCcKux eewecme,

e 00BACHAMb NPUPOOY U CNOCOOBI 0OPA308AHUL XUMUUECKOU CE8A3U. KOBANEHMHOU (NONAPHOU,
HenoJIsIPHOIL), UOHHOLL, MEMALIUYECKOU, B000POOHOU — C Yelbl0 ONpedeleHUst XUMUYECKOU
AKMUBHOCU 86U eCM8;



® YCMAaHaesIueamsb ceHenmuvecKyio C6413b Mewcdy Kilaccamu opeanudecKux eeuecme 01151 000CHOBAHUS
npuHuunuaﬂbHoﬁ BO3MOINCHOCMU NOJIYHUEHUSA OP2AHUYECKUX coeOuHeHUll 3a0aHH020 COCMAasa U
CMpOEHU,;

*  YCMAaHABIUBAMb B3AUMOCEA3U MexCOy hakxmamu u meopuetl, NPUYUHOL U CIeOCMBUEeM NPU AHATU3E
npoOIEMHBIX CUMYayuti U 000CHOBAHUU NPUHUMAEMBIX PEUEeHUll HA OCHO8E XUMUYECKUX 3HAHUL.

Conep:xkanmne nporpammsl 10 kiace

OPI'AHUYECKAA XUMHUA

Pa3zoen 1. Tema 1. TeopeTudeckue 0CHOBbI OPraHMYeCKONH XMMHHU

PopMHpPOBaHNE OPraHNYECKON XUMHUH KaK HayKH. Teopust CTpOe€HUs OPraHNYECKUX COeTMHEHN A. M.
byrneposa. Yrnepoansiii ckener. Pagukansl. @yHKIMOHaNbHbIE rpynibl. ['omosornueckuit psa. ['omonory.
CrpykrypHas nzomepusi. Homenknarypa.

DneKTpoHHas NPUPOJa XUMUYECKUX CBA3EH B OPraHU4YECKUX COCTUHEHUSIX.

Knaccudukanus opraHuuecKkux coeAMHEHUH.

JemoncTpanuu. OGpa3iipl OpraHMueCcKrX BEIIECTB U MaTepuanoB. Moienyu MoJIeKyll OpraHu4ecKux
BelleCcTB. PacCTBOPHMOCTh OpraHNYeCKHUX BEIECTB B BOJIE M HEBOAHBIX pacTBOpUTEIsiX. [1naBnenue,
oOyriMBaHNe U TOPEHNE OPraHUYECKUX BEIIECTB. MpUMEPHI Y B B pa3HbIX arperaTHbIX COCTOSHUSAX

Pacuernblie 3apaun. HaxoxaeHue MonekymnsipHOM (OpPMYIbl OPTaHHMYECKOTO COCTUWHEHHUs IO Macce
(00BeMy) MPOAYKTOB CTOPAHUSI.

Pasnen 2. YIVIEBOJIOPO/IBI

Tema 2. IlpenesbHblie YIi1eBOAOPOIbI (AJTKAHBI)

Crpoenne ankaHoB. ['omonornueckuid psia. Homenknarypa u uzomepus. Ousznueckne U XUMUYECKHUE
cBoiicTBa asikaHOB. Peakiusa 3amemienus. [lonydenue u npumeHenne ainkaHoB. [loHATHE O TUKIOATKaHaX.

JemoncTpanuu. B3ppiB cMecu MeraHa ¢ Bo3ayxoMm. OTHOIIEHHME ajKaHOB K KHUCIOTaM, IEioYam,
pacTBopy repMaHraHata KaJust u OpoMHOI BOJIC.

JlabopaTopHble onbIThI. M3roToBieHne Mozeneil MoJieKyll YrieBOJAOPOIOB U TajJOreHONPOU3BOIHBIX.
IpakTHyeckasi padora. 1. OnpeneneHrne KaueCTBEHHOTO COCTaBa OPTaHMYECKUX COSAMHEHUM.

Tema 3. HenpenejbHble YI1€BOA0OPOIbI

Aaxenbl. Ctpoenue ankeHoB. ['omonoruveckuit psan. Homenknatypa. M3omepus: yriepoaHoi 1enw,
MOJIOKEHUST KPaTHOU CBSI3H, yuc-, mpauc- wu3oMepus. XHUMHUYECKHE CBOMCTBA: PEAKIUU OKUCICHUS,

MIPUCOETUHEHMUS, MOJINMEPHU3AIUH. [Tpumenenue AIIKEHOB.
AJIKaIHeHbl. CrpoeHue. CaoiicTBa, MpUMEHEHUE. [TpupoaubIit Kay4yK.
Aaxunbl. Ctpoenue anerwieHa. ['omosnoru u uzomepsl. Homenknarypa. dusndeckre U XUMUYECKHE

CBOWCTBA. Peaknun MIPUCOEINHEHUS u 3aMEIlIeHHUS. [Ipumenenue.

Jemoncrpanuu. M3rotosiaeHne Mozene MOJEKYJI TOMOJIOTOB M m3omepoB. llomydenue aneruiieHa
KapOuaHbIM criocoOoM. B3aumoneiicTBue aneTuseHa ¢ pacTBOPOM MEepMaHTraHaTa Kajus 1 OpoMHOI BOJIOM.
I'openune anerunena. PasnoxkeHue kaydyyka IPpM HArpeBaHUM U HCIBITAHUE TPOIYKTOB DPA3JIOKEHHUS.
3HaKOMCTBO c oOpa3zuamu Kay4yKOB.

IIpakTnyeckas padora. 2. [loxyueHue sTUIeHa U U3yYEHHUE €r0 CBOMCTB.

Tema 4. ApomaTn4yecKne yriieBo10poabl (apeHsbl)
Apenbl. Ctpoenue Oenzona. M3omepus u HoOMeHKnaTypa. Pu3nyeckue M XUMHYECKHE CBOWCTBA

ocnzoina. ['omomoru Oenszona. ['eHeTnueckas CBS3b ApOMATHYCCKUX YIJICBOAOPOAOB C APYIrUMHU KilaCCaMH
YrJIeBOJOPOJ0B.



Jemoncrpanuu. beHson kak pactBopuTens, ropeHue 0enzona. OTHomeHne 6eH301a K OpOMHOI BoJie U
pacTBOpy nepManranara kanus. OKHUCICHHE TOIyoJIa.

Tema 5. IllpupoaHble HCTOYHUKH YIJIEBOAOPO/I0B

[Ipuponusiii ra3. Hedpres u Hedrenponykrel. ®@usznueckue cBoicTBa. CrnocoObl mepepaboTKu HEPTH.
JlabopaTopHble onbIThl. O3HaAKOMIIEHHE ¢ 00pa3liaMy IPOIYKTOB HeTernepepadoTKH.

Pazgea 3. KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEIUHEHUSA
Tema 6. CiupTthl M GeHOJIbI

OpnHoaToMHbIe npeAenbHble cnupThl. CTpoeHne MoJieKyl, GyHKIMOHaIbHAs Tpymna. BogopoaHas cBs3b.
N3omepus n HoMeHkarypa. CBoiicTBa MeTaHOJa (9TaHOIA), OIy4YeHHe U npuMeHeHne. duznonornyeckoe

JCHCTBHE CIIUPTOB Ha OpraHusM YeJI0BeKa.
MHoroaTomMHbIe CHUPTBHL. DTHUIICHTJIUKOJIb, TIILEPUH. CsoiicTBa, MIPUMEHEHHUE.
DeHOoJIBI. Crpoenue MOJICKYJTBI denoma. B3zaumuoe BIIUSIHUE aTOMOB

B MOJIEKYJE Ha TpuMmepe MoJiekyasl (enona. CpoiictBa. TOKCHYHOCTH (eHONAa W €ro COEJAUHEHHI.
[Ipumenenne  Qenona. I'eHeTnueckas  CBsi3b  COUPTOB W (eHoNla ¢ YIJIeBOJAOPOAAMH.
JlabopaTopHble ombIThbl. B3aumoneiictBue ¢eHonsa ¢ OpoMHOM BOJOW M PAacTBOPOM THIAPOKCUIA
Hatpusi. PactBopenume riunepuHa B Boje. Peakmus rmmnepwHa ¢ ruapokcugom  meam(ID).
PacuerHble 3agaun. PacueTsl 0 XMMHYECKUM ypaBHEHUSM MU YCIOBUHU, YTO OJHO U3 pearupyronmx
BEIIIECTB /IaHO B U30BITKE.

Tema 7. Anbaeruabl, KeTOHbl, KAPOOHOBbIE KUCJIOTHI

Anpnerunpl. Kemonwvi. Ctpoenne monekyn. DOyHkuuoHanbHas rpymnma. M3omepus u HOMEHKIaTypa.
dopmanberu M aueTanbJIeruj: CBOMCTBa, MOIYYeHHE U TpUMEHeHue. Ayemon — npedcmasumerns

KemoHO8. Ipumenenue.
OpHococTaBHbIE TpeleNbHbIe KapOoHOBbIe KUCIOThI. CTpoeHue Mmouiekyn. DyHKIHMOHAJIbHAS TpyMma.
N3omepust u HOMEHKJIaTypa. CaoiicTBa KapOOHOBBIX KHUCJIOT. [Ipumenenue.
Kpatkue CBEICHUSA 0 HeMnpeenbHbIX KapOOHOBBIX KHUCIIOTAaX.

I'enernyeckass cBSi3b KAapOOHOBBIX KHCIOT C JPYTMMH KJacCaMHM OPraHMYeCKHX COEIUHEHHI.

JlaGoparopuble omnbIThbl. [lojlydueHue sTaHanga OKHUCIEHHWEM »3TaHoJIa. B3aumoneiicTBue MeTaHays
(?TaHang) ¢ aMMHadHbIM pacTBopoM okcuaa cepedpa(l) u rumpokcuaa meau(Il).

JeMoHCcTpanuu. PactBopenue B alieToHe pa3IMYHBIX OpraHUYECKUX BELIECTB.

IIpakTuyeckas padora. 3.«CBoiicTBa KapOOHOBBIX KHCIOT.

Pacuernbie 3agauu. OrnpeneneHre MaccOBOW WM OOBEMHOW JOJMM BBIXOJA MPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

Tema 8. Kupbl. YrieBoabl

XKwupsr. Haxoxnenue B IIpUPOIE. CaoiicTBa. IIpumeHeHue.
Morwwue cpeocmsa. Ilpasuna 6eszonacnozo obpawenus co cpedcmeamu  ObIMOBOU  XUMULU.
I'moxo3a. Ctpoenue Mousekyinbl. CBoiicTBa rimroko3bl. IIpumenenne. Caxapo3sa. CBoiicTBa, IPUMEHEHHE.
KpaxMan u wnemnono3a — NPEeICTaBUTENN NPUPOJIHBIX MOJUMEPOB. Peaknus NOJMKOHAEHCALUU.
dusnyeckne M xumudeckue cpoiictBa. Haxoxxaenune B mnpupoze. IlpumeHenue. AneraTHOE BOJIOKHO.
JlabopaTopHble ONbITHI. PacTBOPHMOCTB JKHMpOB, J0KA3aTEIbCTBO MX HENPENEIbHOIO XapakTepa,
oMbUIEHME  KUpoB.  CpaBHEHME  CBOMCTB  MbUIAa M CHHTETHYECKMX  MOIOIIMX  CPEICTB.
B3aumoneiictBue rioko3el ¢ ruapokcuaom Meau(ll). B3aummopelicTBhE TIUIIOKO3BI ¢ aMMHAYHBIM
pacTBOpoM OKCHJa cepeopa(l).
B3aunMozeicTeue caxapossl ¢ TUAPOKCUIOM Kanblys. B3aumonencTBue kpaxmana ¢ uogom. I'mapoinus
kpaxmaina. O3HakoMJIeHHEe ¢ 00pa3iaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
JlemoHcTpanuu. 3HaKOMCTBO € 00pa3iaMy MOIOIIUX U YUCTALINX CPeACTB. M3ydeHne HHCTPYKIUii 10
UX COCTaBYy U IIPUMEHEHHUIO



IIpakTnyeckas padora. 4. PemieHue 3KCIEpUMEHTAIBHBIX 3aJa4 Ha IOJIyYEHHUE M paclo3HaBaHUE
OpraHMYECKUX BEILECTB.

Pa3nea 4. ABOTCOAEP KAINUE OPTAHUYECKHUE COEJIUHEHUA

Tema 9. AMUHBI 1 AMUHOKHMCJIOTHI

AMunbl. CtpoeHue Mosekyn. AmuHorpynmna. ®dusnueckue M XUMHUYECKHE CBONCTBA. AHWIMH.
CaoiicTBa, MIPUMEHEHUE.

AMHHOKHCIH0TBI. M3omepuss u HOMeHkiarypa. CBoiicTBa. AMHHOKHCIOTHI Kak aMm@oTepHbIe
opranuueckue coenuHenus. [Ipumenenue.

JdemoncTpanun. Okpacka  TKaHM  aHWIMHOBBIM  KpacuTeneM.  Jloka3aTeabCTBO — HaJIMYMS
(YHKIMOHAJIBHBIX TPYII B PACTBOpPaX aMUHOKHCIIOT.

Tema 10. Beakn

Beaxku — npupoansie nonmumepbl. CoctaB u crpoeHue. dusnueckue M XUMHUYECKHE CBOMCTBA.
IIpeBpamienne  OenkoB B OpraHusmMe.  Ychmexu B M3Y4eHUM U CHHTe3e  OEIIKOB.

Xumusi U 310poBbe uernoBeka. JlekapcrBa. IIpobnemsbl, CBSi3aHHbIE ¢ MPUMEHEHUEM JIEKapCTBEHHBIX
IIPETapaToB.

JemoncTpanuu. [{BeTHbIe peakiiuu Ha Oenku (OMypeToBasi U KCAaHTOMPOTEHMHOBAs PEAKIIIH).
OO0pas31ibl JIEKapCTBEHHBIX MpenapaToB U BUTaMUHOB. OOpa3iibl CPECTB TMTHEHBI M KOCMETHKH.

Pa3nea S. BBICOKOMOJIEKYJISAPHBIE COEIUHEHUSA

Tema 11. CunTeTH4YECKHE MOJIUMEPBI

[lonsiTue 0  BBICOKOMOJIEKYISPHBIX  coenuMHeHusx. [lomumepsl, mody4yaemble B pEaKIMIX
nomumepu3anuu. Ctpoenne Mmojekyn. [lommdtunen. IlomunponuneH. Denongopmanvoecuonvie cmoubl.
CuHTeTHUeCKHE Kay4dyKH. Crpoenue, CBOIiCTBA, MOJTy4YeHUE u MpUMEHEHHUE.
CunTetnueckue BOJIOKHA. Kanpos. JlaBcan.
Jemoncrpanuu. OOpa3ibl I1aCTMAcC, CHHTETUYECKMX KaydyKOB U CHHTETUYECKUX BOJIOKOH.

Conep:xanne nporpammsl 11kmnace

TEOPETHUYECKHE OCHOBbLI XUMHHU

Tema 1. Baxkaeiinme XuMu4ecKnue MOHATHSA M 3aKOHBI

AToMm. XUMHUYECKUN 3JIEMEHT. HN3oTo1bI. IIpocTeie " CJIOJKHBIE BeIllECTBA.
3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUs] W MPEBPAILCHUS SHEPTUU MPU XUMHUYECKUX
peaKkuusAx, 3aKOH IOCTOSIHCTBA COCTaBa. BelecTBa MOJIEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSL.

Tema 2. IlepuoanyecKknii 3aKOH M EPHOAMYECKAS CHCTEMa XUMHYecKHX d1eMenToB JI. U.
MenjgeiieeBa Ha OCHOBE Y4Y€HHS O CTPOCHHH ATOMOB

Amommnvie opoumanu, s-, p-, d- u f~anexmponvr. OCOOCHHOCTH pa3MeIICHHs IEKTPOHOB 0 OPOUTAIISM B
aToMax MamblX W OoJbIuX mepruoaoB. CBS3b MEPUOAUYECKOTO 3aKOHA WM TEPUOJAMYECKON CHUCTEMBI
XUMHYECKUX DIIEMEHTOB C TeOpUel CTPOCHUS aTOMOB. Kopomkuii u OnuHHbulL 8apuaHmuvl mabauysl
Xumuueckux snemenmos. Ilonodcenue 6 nepuoouveckoi cucmeme Xxumuyeckux snemenmos J[. M.
Menoeneesa 6o0opoda, NAHMAHOUOO8, AKMUHOUOO U UCKYCCMBEHHO HNONYYEHHbIX I1eMEHMOS.

BaneHTHOCTB U BaJleHTHBIE BO3MO>KHOCTH aTOMOB.

Hemouncrpanuun. [ICX3 VM, tabnuisl «IIEKTPOHHBIE 000JIOYKHA ATOMOBY



Tema 3. CTpoeHue BelllecTBA

Xumuueckass cBsa3b. MonHasg cBsa3b. Katuonbl u aHuoHbl. KoOBaJieHTHas HENOJSApHAs CBS3b.
KoBanentnass momnsipHasi CBsI3b. DJIEKTPOOTPULATENBHOCTh. CTeneHb OKUCIeHHUS. MeTammnyeckas CBS3b.
Bopoponnas cBsa3b. IIpocTpaHCTBEHHOE CTPOECHHE MOJIEKYJ HEOPTAHMYECKHX M OPraHUYECKUX BEIIECTB.

Tunst KPUCTAJTIMYECKUX pELIETOK U CBOIiCTBa BEIIIECTB.
[IpuurHbl MHOrOOOpa3us BELIECTB: U30MEPUS], TOMOJIOT S, aJUIOTPOMHSI, U30TOIMHUS.
Lucnepcnule cucmembl. Konnounueie PacTBOPBHIL. 3omu, reliu.

JemoHncTpanuu. Mojaenu HOHHBIX, aTOMHBIX, MOJIGKYJISPHBIX M METAJUIMYECKHX KPUCTAUTMIECCKUX
pemeTok. OOpa3ibl MUIIEBBIX, KOCMETUYECKUX, OMOJIOTHUECKUX U MEAMLIWHCKUX 30JIei U reneil. Dddexr
Tunpans. Mo aenun MOJIEKYII H30MEPOB, TOMOJIOTOB.

Tema 4. XumMu4ecKkue peakumu
Knaccudpukanuss  XMMHYECKHX  peakluil B  HEOPraHMYEeCKOM M OpPraHM4ecKod  XUMUHU.
CKkopocTh peakiuu, ee 3aBUCUMOCTb OT pa3anyHbIX (paktopoB. Karanus u katanuzaropsl. O6paTUMOCTh
peakuuii. Xumuueckoe paBHoBecue. CMeIIeHHE paBHOBECHsI MMOJ JACWCTBHEM pAa3IWYHBIX (PAKTOPOB.
[IpuHnmn Jle Hlarense. [Ipoun3sBoacTBO CEpHOU KHUCJIOTBI KOHTaKTHBIM crocooom.
Onexktponutruyeckas auccouuanus. CuibHble W cialble A1eKTposuThl. Cpena BOJHBIX pPacTBOPOB:
KHcTasi, HeTpanbHas, menoyHas. Bonopoansiil nokaszarens (pH) pactopa.
IMunponus OpraHMYECKUX u HEOPraHNUYeCKUX BELIECTB
JdemMoHcTpauuu. Pa3znuuHble THIBI XMMHYECKMX PEAKIUH, BUACOONBITHI 10 OPraHUYECKOW XHMHH,
BUJIe0pIIbM «OCHOBBI MOJIEKYJISIPHO- KUHETUYECKOU TEOPUI.
JlabopaTopHble oNbIThI. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHIEHTPALUU, TEMIIEPATYPhI, PUPOIbI
pearupyromux BeulecTs, Pa3noxeHne nmepokcuja BOIOPOAa B MPUCYTCTBUM KartaiuzaTopa. OmnpejaeneHue
cpensl pacTBopa c MIOMOUIBIO YHHUBEPCAIBHOTO MHIMKATOpa.

HEOPI'AHUYECKAA XUHMUA

Tema 5. MeraLibl

[TonoxeHne MeTauioB B MEPUOAMYECKON crcTeMe XxuMuueckux anemeHToB JI. M. Menneneesa. O0mue
CBOWMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUN PsAJl HaNpspKeHUH MerauioB. OOmmMe crocoObl MOTydeHUs
MeTauioB. CriiaBel. DJIEKTPOJIM3 PAacTBOPOB M paciuiaBoB. [loHsTHE 0 KOppo3um MeTawioB. CrocoOsbl
3aIUThI oT KOPPO3HH.

O0630p METaUIOB TIaBHBIX MOArpYyHn (A-Trpymm) MEPUOJIMYECKONW CUCTEMbI XHMUYECKUX 3JIEMEHTOB.

0O630p MertamoB nobouyHbIx noarpymni (b-rpynmn) nepuoanyueckoil cUCTeMbl XUMUYECKUX SJIEMEHTOB
(menp, LIMHK, KENe30). OKcupl u THUIAPOKCHIBI METAJIIO0B.

JemoncTpanun. O3HaKOMJICHHE ¢ 00pa3iaMy METANIOB U UX COCIMHECHUH, CIIJIaBbI,

B3aMMOJICHCTBHE METAJIOB C KHUCJIOPOJIOM, KHCIOTaMHM, BOJIOH; JI0Ka3aTeIbCTBO aM()OTEPHOCTH aTIOMUHHMS
1 ero TUAPOKCH 1A, 00pa3ibl MEIH, JKelie3a, XpoMa, UX COCTMHECHU; B3aUMOICHCTBUE ME/IU U JKelie3a ¢
KHCIIOPOJIOM; B3aUMOJICHCTBHE ME/IU U JKelle3a ¢ KUCIOTaMu (CepHasi, COJIsIHAs), TOJTy4eHUe THAPOKCUIA
M€, XpOMa, OKCUJa MEJIH;

B3aMMO/ICHCTBUE OKCUIOB M THAPOKCHIOB METAIJIOB C KHCIOTAMHU; J0Ka3aTelbCTBO aM(POTEPHOCTH
coenunenunit xpoma (I11).

Pacyernble 3aga4n. PacueTsl N0 XUMUYECKUM YPAaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J10JI€H BBIX0O/1a
MPOAYKTA PEAaKLIUH OT TEOPETUUYECKH BO3MOXKHOTIO.

Tema 6. HemeTananl

O630p CBOMCTB HeMeTaI0B. OKHCINTEIIFHO-BOCCTAHOBUTEIIFHEIC CBOMCTBA TUIIMYHEBIX HEMETAILTIOB.
OKCI/I,Z[LI HEMCTAJUIOB U KHCJIOPOACOACPIKAIINEC KUCITIOTHI. BO,Z[OpO,Z[HLIC COCIMHCHHUA HEMETAJIJIOB.
I'eneTnueckas CBA3b HCOPraHN4YCCKUX U OPraHNYCCKUX BCIICCTB. briToBas xumuueckas rpaMOTHOCTb

IleMOHCTpaIII/II/I. 06pa3uL1 HEMCTAJUIOB; MOACIN KPUCTAIUIMUCCKUX PCHICTOK, aJIMa3sa, Fpa(bI/ITa,
MOJIYYCHHEC aMMHaAKa U XJIOpOBOAOPOJa, paCTBOPCHUEC UX B BOAC, N0KA3ATCIBbCTBO KUCJIIOTHO-OCHOBHBIX



CBOMCTB 3TUX BelecTB. CKUraHue yriis U cepbl B KUCIOPO/JIE, ONIPEIEIEHNE XMMUUECKUX CBONCTB
IIPOJIyKTOB CrOpaHusl, B3aUMOJICHCTBUE KOHII. CEPHOM, KOHII. M pa30aBJIEHHON a30THOM KUCIIOT C ME/IbIO,
BUJICODMITBM «XHUMUS BOKPYT HACH.

2. peuIeHre KCIepUMEHTANIBHBIX 3a/1a4 IO OPraHUYeCKON XUMHUH;
3. moiydeHue, cooupaHue u pacro3HaBaHHUE Ta30B.

TEMATHYECKOE IINTAHUPOBAHUE

IIpakTukym. 1. Penienue skcriepuMeHTaIbHBIX 3a/1a4 110 HEOPTaHUYECKON XUMUU;

B 10 kiacce

Ne Tema ypoka HN3mepurenu /3
m\m (BHX KOHTPOJISA)
Pasznen 1. Tema 1. TeopeTnueckue 0CHOBBI OpraHuveckoil xumuu (3 yaca)

1 | [IpeameT opraHU4YECKON XUMHUH. ®poHTtanbHas Oecena. 8§1-2

2 | DnexTpoHHAas MPUPOJa XUMHYECKHX CBSI3€H B OPraHUIECKUX Texymuit onpoc §3
COCIIMHEHUSX

3 | Knmaccudukarus opranudeckux coequHeHni Pemenne 3a1a4 Ha Texkymmuit onpoc 84,
BBIBOJT XUMHYECKUX (HOPMYIT 3a1a9u B

TeTpaan
Paznen 2. YITJIEBOJOPO/BbI (12 4)
Tema 2. IIpeneabHblie yrieBoaopoabl (ajakanbl) - 3 yaca

4 | Ctpoenne ankaHoB. ['omonornueckuii psaja. Homenknatypa u Texymuit omnpoc, 8§5-6,
H30MepHs MMCHM. paboTa

5 | CpoiicTBa, OJIyUCHHE W IPUMEHEHHE alIKaHOB. [[uKioankaHsbl. Texymuit onpoc. 8§7-8

6 | [IpaBuna Th. IIpakTudeck. pabota Nel «KavectBeHHOE Odopmuenue paboThI. c28
ompeesieHue yriepoa, BOJI0poia U XJIopa B OPraHuIeCKUX
COCTMHEHUSIX. »

Tema 3. HenpenesbHble yriieBoaopoasbl - 4 4

7 | Ankensl. CTpoeHue, TOMOJOTHYECKUNA PSiJ, U30MEpPHS, Texymuit onpoc, muceM. | 8§ 9 — 10
HOMeHKIaTypa. CBONCTBA aIKEHOB U UX IPUMEHEHUE pabota

8 | IlpaBuna Th. Ilpaktuueck. pabora Ne2 «IlomydyeHnue sTuineHa u Odopmiienue paboThI. coobiie
W3YYEHHE ero CBONCTB» HUE O

Kayayke

9 | [loHsATHE O JMEHOBBIX YIIIEBOAOPOAAX. Tekymuii onpoc §11-12
IIpupoaHbI KaydyK.

10 | Ankunbl. CTpoeHHe, TOMOJIOTUYECKUH Psill, N30MepHs, Tekymuii onpoc 8§13
HOMEHKJIaTypa, CBOMCTBA U MPUMEHEHUE alleTHIICHA.

Tema 4. ApomaTnyeckne yriieBoA0poabl (apeHsl) - 2 yaca.
11 | Apensl. benszon u ero romonoru Tekymuii onpoc 814,1




12 | I'enernueckas CBS3b APOMATHUECKUX YTIECBOJAOPOAOB C APYTUMU Tekymuii onpoc,
KJIaccaM¥ YIJIeBOI0POIOB
Tema 5. IlpupoaHble HCTOYHUKH YTIJIEBOOPOIOB -3 Yaca.
13 | Ilpupoanslii 1 HonmyTHBIE HE(PTAHBIE T'a3bl, UX COCTAB U OrneHka BbICTYIUIEHU 816
[IPUMEHEHUE 00y4aromuxcst
14 | Hedtp u Hedrenpoaykrel. CriocoObl mepepaboTku HeTH OneHka BbICTYIUICHUN [on.
k KP
15 | KonrpomapHas padota Ne 1 no Teme «YriaeBo1opoab» KoHnrt. pabora HE
3aJaH
0
Paznen 3. Kuciiopogocoaep:kamme oprannyeckue coeaunenust (12 yacos)
Tema Ne 6. Ciupthl M deHoJbI - 4 yaca.
16 | OmHoaTtomHBIE TIpenenbHbIe CIUPTHI. CTPOCHUE, CBOWCTBA, Texymuit onmpoc 820,21,
MOJTy4YeHUE, IPUMEHEHHUE
17 | MHoroaTOMHBIE CIIUPTHI. DTHIIEHTIIUKOIb, TuiepruH. CBOMCTBA, Texymuit onpoc 8§22
MIPUMCHCHHE
18 | Crpoenue, cBOICTBa U TpUMEHEHUE (heHOIIa Texymuii ompoc 823, 24
19 | I'enetnueckas CBs3b CIUPTOB U (PEHOJIA C YTIIEBOIOPOIaMHU Texymuit omnpoc, c.92,
Pemenue 3a1a4y 1o XUMUYECKUM ypaBHEHUSM IIPU YCIOBUH, YTO 3anaya 1
OJIHO U3 BEILIECTB B3STO B U30BITKE
Tema 7. Anbieruabl, KeTOHbI, KApOOHOBbIEe KHCJIOTHI - 4 yaca
20 | KapboHuIbHBIE COETUHEHUS — albIeTUbl M kemonwi. CBoiictBa 1 | Tekymuii ompoc, pabora ¢ | 825, 26,
MIPUMEHEHHE aJIbJICTH/IOB. Y4eOHUKOM
21 | Kap6onossie kuciotsl.[lomyuenue, CBONCTBA U KHCIIOT Tekymuit onpoc 8§27, 28,
22 | IlpaBuna Th. [Ipaktuueck. padota Ne 3 «CBoiicTBa KapOOHOBBIX Odopmnenue paboThI. 3aganue
KHCIIOT» B TETP.
23 | I'enetnueckas cBA3b KapOOHOBBIX KHCIIOT C JPYTUMU KJIacCaMU Tekymmii omnpoc, paborta ¢ | 8§27, 28,
OpPraHMYECKUX COCAMHEHUN YUeOHIKOM
Tema 8. Kupsbl YrieBoasl - 4 yaca.
24 | Cnoxwuble a¢upsbl. Kupbl Tekymuii onpoc, 830,31
25 | Yraesogsl. ['moko3a. Onurocaxapuasl. Caxaposa Tekymuii onpoc 832,33,
26 | Kpaxwman u nemntonosa Tekymuii onpoc 833,34
HUCHM. paboTa 1o
Y4EOHUKY.
27 | Ilpaktuueck. pabora Ne4 «PerieHre sKCrIepUMEHTAIbHBIX 33124 Ha Odopmienue paboTEhI.

MOJIYYCHHC U paACIIO3HABAHNUEC OPraHUYCCKUX BCIICCTB»

Pa3nen 4. AzoTocoaep:xainye oprannyeckne coefnHenus (4 yaca)




Tema 9. AMMHBI 1 AMHHOKHCJIOTHI -2 4aca.

28 | Amunbl. CTpoeHue U CBOWCTBA. AHHIUH — MPEJICTABUTENb Texymmii omnpoc 836
apOMaTHUYECKHX aMHUHOB

29 | AmuHokucnoTsl. M3omepusi, HomeHkiatypa. CBOHCTBa U Tekyiuii onpoc 837
MIPUMECHCHHE

Tema 10. Besku -2 yaca

30 | benku — nmpupoubie mommmepbl. CocTaB, CTPYKTypa, CBOHCTBA Texymmii ompoc 838
0eIKoB

31 | Xumus 1 30pOBbE YeIOBEKa. Texymuit onpoc 841

Pa3nen 5. BoicokomoJiekyasipHble coequHenusi (44aca)
Tema 11. CuHTeTHUYECKHUE MOJIMMEPHI - 44aca

32 | TloHsATHE O BEICOKOMOJICKYIIIPHBIX COeTUHEHUX. [imactMaccsl n Texymuit onpoc ctp.185,
BOJIOKHA.

33 | UToroBas koHTpodbHas Ne 2 paboTa o Temam KonTponbnas padora Ne 2 | 3aganue
«Kucnopoaconepkamnipe opraHud. COSTUHEHHS, B
«A30TCOJIEpIKAIIIE OPTAaHNIECKUE COCIMHECHUS TeTpan

34 | O6o0meHre 3HaHUH 0 KypCy OPTaHUYECKOM XUMUH. He
Opranuyeckasi XuMusi, 4eJIOBEK U MPUPOIa 3aJ1aHo

TEMATHUYECKOE IIVIAHUPOBAHMUE B 11 kaacce
Ne Tema ypoka H3mepurenn /3
m\m (BH KOHTPOJIS)
Tema 1. Basknelinmme xumMu4ecKkue MOHATHS U 32AKOHBI -3 4
1 ATtoM. XumMuueckuii 35ieMeHT. M3otonsl. IIpocThie U cloxHbIE ®dpoHTanbHas Gecena 81
BEIECTBA
2 3aKOH COXpPAHEHUS MACChl BEILIECTB, 3aKOH COXPAaHEHUS U Texymuii onpoc, §2
MIPEBPALEHUS SHEPTUU MTPU XUMHUUYECKUX PEaKLUIX
3 3aKOH MMOCTOSIHCTBA COCTaBa BelIecTB. BelecTBa MOJIEKYASIPHOTO Texymuii onpoc, §2

1 HCMOJICKYJISIPHOTO CTPOCHU

Tema 2. [lepuoanyecknii 3aK0H U MePHOANYECKAsI CHCTeMa XUMHYeCKUX 31eMeHTOB JI. . MenneieeBa Ha

OCHOBE€ YYCHHSA 0 CTPOCHHUHU ATOMOB - 44

4 HepHoL[quCKI/Iﬁ 3aKOH U HepnozmquKa;{ CHUCTEMA XUMHUYECKUX Texymnﬁ OIIpoc, 3agaHue
anemeHToB /.M. MenaeneeBa. 3aKOHOMEPHOCTH B U3MEHEHUH B
CBOMCTB XMMHYECKUX DJIIEMEHTOB TeTpaau.

5 CrpoeHnue 3I1eKTPOHHBIX 000JI04YEK aTOMOB XUMHUYECKUX Tekymuii onpoc, caM. pa6. 83

3JIEMEHTOB o TIC,




6 CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHIX 84
3JIEMEHTOB
7 BanentHOCTh. BasleHTHBIE BO3MOXKHOCTH U pa3Mepbl aTOMOB §5,
XUMHYECKUX 3JICMEHTOB
Tema 3. CTpoenue BemecTBa - S 4
8 XuMmudeckas cBsi3b. VIOHHAsI 1 KOBAJICHTHAS XUMHUYECKUE CBSI3H. Tekywuit onpoc, padoTa ¢ 86
Tunel KpUCTANIMYECKUX PELIETOK. JAM.
9 Merainuueckast 1 BOAOPOAHAS CBS3U THUIIBI KPUCTATITMYECKHUX Pabora c yueOHnkom 86, 8,
PEIIETOK.
10 | [IpuumHBI MHOTOOOpA3Ms BEIIECTB Texymuit onpoc 89
11 | JucnepcHbie cuctembl. O000IIEHNE 3HAHUI 110 TEMAM « Tekymuit KOHTPOJb- TECT, | 3amaHue
Ocnoguble 3akoHbl xumun. [13 TIC JIUM, Ctpoenue BeriecTBay. B
TETPaIH.
12 | KontponsHas padota Ne 1 mo temam « OCHOBHBIE 3aKOHBI XUMUH. KonTponbh. padota Ne 1 He
[13 TIC JUM, CtpoeHue BeniecTBay. 3a71aHo
Tema 4. XuMuvecKkue peakuum - 7 4
13 | CymrHOCTh U KiacCu(UKAIUS XUMAYECKUX PEAKITUMA Pa6oTa ¢ yueOHUKOM 8§11
14 | CxopocTh XUMHUUYECKHUX peakiuidi. @aKkTOphl, BIUSIOIMINE HA [Tucem. pab. mo IM 8§12
CKOPOCTh XUMUYECKHX PEAKIIH
15 | Xumuueckoe paBHosecue. [Ipunmmn Jle [larense. [IponsBoacTBo §13-14
CEpHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM
16 | DnekTponuTnyeckas nuccoruais. CHIbHBIC U Clla0ble PaboTa ¢ yueOHUKOM, C § 15-17
anektponuthl. Bogopoansiii mokasarens (pH) pactBopa JIM.
17 | 'mapoaus opraHuYeCKUX U HEOPraHUYSCKUX BEIIECTB Tekymuit onpoc, paboTa ¢ 8§18
M
18 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 10 TeME « X UMHUYECKHE Tekymuit onpoc, padotac | Ilox. k
peaKIm» JAM. K.pao.
19 | KontponpHas padota Ne 2 o teme « Tunsl xumudeckux peakuuit | KontponbHas paGota Ne 2 He
3aJ1aHO
Tema S. Meranbl - 7 4
20 IMomoxenue metamio B IICXD JI. . Menaeneesa. OOmiue Tekymuii onpoc NOAroT. 8§28
CBOMCTBa METAJIOB. COOOLICHHS
21 | O6mue criocoObl noxydeHust MeTasioB. CrutaBbl [Tucem. pabota 8§19




22 | DneKTpoM3 pacTBOPOB M PACILIABOB Texymmii omnpoc 8§19

23 | IlonsTtue o koppo3un MeTauioB. CrOCOObI 3aIIUTHI OT KOPPO3HH Tekymuit onpoc 820

24 | O630p METAJIIOB IIABHBIX MOATPYII (A-TPYII) NepHUOITIECKOM Texyiuii onpoc, 8 21,
CHCTEMBI XUMUYECKUX IIEMEHTOB

25 | O630p metamtoB modouHsx noarpym (b-rpynm) nepuoandeckoit Tekyiuii onpoc 8 22, 23,
CUCTEMbI XUMHUYECKUX IEMEHTOB (M€Jlb, LIUHK, JKEJIE30) 26-27

26 | OKkcuapl ¥ THAPOKCHIBI METAIIIOB [Tucem. pabora 829

Tema 6. Hemetannl - 84

27 | O0630p cBoiicTB HeMeTaTOB. OKUCIIUTETHHO-BOCCTAHOBUTEIHHBIE Tekymuii ompoc, 8 30
CBOWCTBA TUITUYHBIX HEMETAJIOB

28 OxcHIBI HEMETAIIIOB M KHCIIOPOJICOACpIKAIIIE Texymuii ommpoc, MUCHM. §31
KHACJIOTHL. BoTopoTHBIE COeMHEHHSI HEMETAaJIIOB pabota

29 | [IpaBuna Th. [Ipaktudeck. padora Ne 1 «Pemnrenne Odopmiienue paboThI. bes /13
IKCTIEPUMEHTAIBHBIX 33124 110 HEOPTaHUIECKONH XUMUID)

30 | IIpaBuma Th. IlpakTudeck. padota Ne 2 «Pemenne Odopmaenue paboThI. bes /13
AKCTICPUMEHTAIBHBIX 33124 110 OPTaHHYECKON XHUMHUNY

31 | IlpaBwna Thb. Ilpaktudeck. padota Ne 3 «Ilomyuenue, cobupanue | [Ipakruueck. pabora Ne3 | bes /13
Y pacro3HaBaHHUE Ta30By Odopmnenue paboThI.

32 | 'enernueckas CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB Texkymuii onpoc, padota ¢ 833

JIM.
33 Kontponbnas padorta Ne 3 mo temam « Metamiby, «HemeTtamib Kontposbh. pabora Ne 3
34 | berToBast XuMHUYecKas FPaMOTHOCTh ®poHnranbHas Oecena He

3aJ1aHO
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