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Iliianupyemblie pe3yabTAThl 0CBOCHUS Y4eOHOI0 MpeaMeTa:

JleaTenbHOCTh yuuTeNns B OOy4€HUMM XMMHUU B cpeAHed (IIOJHOM) IIKOJE JOJDKHA ObITh HalpaBlieHa Ha JOCTH)KEHHE OO0Yy4aroIUMUCS
CIAeYIOMMUX TUYHOCHHBIX PE3YJIbTATOB:

1) B LIEHHOCTHO-OPMEHTALlMOHHON c(epe — YyBCTBO T'OPJOCTH 3a POCCUHMCKYK0 XMMHUYECKYK HayKy, T'YMaHU3M, OTHOILIEHHE K TpYAdy,
LEICYCTPEMIICHHOCTD;

2) B Tpy10BOH c(hepe — roTOBHOCTh K OCO3HAaHHOMY BBIOOpY AajbHeHIe 00pa3oBaTesbHOM U Mpo(ecCHOHANBHOM TPaeKTopuy;

3) B mo3HaBaTeIbHOMN (KOTHUTUBHON, MHTEIJIEKTYaIbHON) chepe — yMEeHHUe YIpaBisTh CBOCH O3HABATEIBHOM eI TEILHOCTBIO.

MertanpeamMeTHble pe3yJibTaThl:
JIMYHOCTHBIE Pe3YJIbTAThI:

OpHUCHTAlHA 06y11a101111/1xcs1 Ha JOCTUKCHUEC JIMYHOT'O CHACThA, pCaIn3aluiO IMO3UTHBHBIX ) KU3HCHHBIX MEPCICKTUB, MHUIITUATUBHOCTb, KPCATUBHOCTb,
TFOTOBHOCTH M CITOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTh CTaBHTh SN U CTPOUTD KU3HCHHBIC I1JIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH 00€CTICUUTh ce0€ U CBOMM OJIM3KUM JIOCTOMHYIO KU3HB B IPOLIECCE CAMOCTOSATEIBHOM, TBOPUYECKOW U OTBETCTBEHH OI
NeSITENIbHOCTH;

TOTOBHOCTB U CITOCOOHOCTh O0YYAIOIIMXCSI K OTCTAMBAHUIO TUYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHUSI, TOTOBHOCTh U CIIOCOOHOCTH BBIpA0aThIBaTh
COOCTBEHHYIO TO3UIIUIO 10 OTHOIIEHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSM IIPOLLIOr0 U HACTOSIIIETO HA OCHOBE OCO3HAHUS U OCMBICIICHUSI
HUCTOPHUH, TYXOBHBIX LIECHHOCTEN U IOCTUKEHHI HAlIEH CTPaHBbI;

IPUHATUE U PeaNTn3alus [IEHHOCTE! 3J0pOBOro U 0€30IacHOro oopasa JKU3HHU, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K
COOCTBEHHOMY (PM3UYECKOMY M IICUXOJIOTUYECKOMY 3/I0POBBIO;

HCIIPUATHUEC BPCAHBIX ITPHUBBIYCK: KYPCHUA, y1'IOTp€6J'IeHI/I$I AJIKOT'OJIsA, HAPKOTUKOB.

HPaBCTBCHHOC CO3HAHUC U IMOBCACHUC HAa OCHOBC YCBOCHHA O6IJ_IC‘-IC.HOBC‘-ICCKI/IX I.ICHHOCTCIZ, TOJICPAHTHOTO CO3HAHUA U TOBCACHUA B ITIOJIUKYJIIbTYPHOM
MHPEC, TOTOBHOCTH U CIIOCOOHOCTH BECTH Auajior ¢ ApyrumMu JrOAbMU, 1OCTUTAThL B HEM B3aUMOIIOHUMAHUA, HAXOAUTH 06H_[I/Ie e U COTPyAHNYAaTh
JJI1 UX JOCTHIKCHMUSA,



CIIOCOOHOCTH K CONEPEKUBAHUIO M (POPMUPOBAHKE O3UTUBHOTO OTHOILEHHS K JIFOASIM, B TOM YHUCIIE K JIMI]aM C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0POBbSI U MHBAJIU/1aM; OE€pe)HOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UUECKOMY H MICUXOJIOTUIECKOMY 370POBBIO APYTHX JIIOJIEH,
YMEHHUE OKa3bIBaTh IIEPBYIO IIOMOIILb;

(hopMHpOBaHHE BBIPAKECHHOW B TTOBEICHUY HPABCTBEHHOU MO3HIINU, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIIHHOMY BBIOOPY 100pa, HPABCTBEHHOTO
CO3HAHUA 1 MOBCACHUS HAa OCHOBC YCBOCHHA O6IJ.I€‘-I€JIOBC‘-I€CKI/IX HeHHOCTeﬁ 1 HPaBCTBCHHBIX YYBCTB (‘-ICCTI/I, aojira, CripaBCJIMBOCTU, MUJIOCCPAUA U
IpyKeTmoous);

pa3BUTHE KOMIIETEHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMH, AETHMH MJIJIIIETO BO3PACTA, B3POCIBIMU B 00pa30BaTEIbHOM, O0IIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeI0BATENbCKOM, MPOSKTHON M IPYTUX BUIAX JCATEIBHOCTH.

MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY,
BJIa/ICHUE JOCTOBEPHOI MHPOpMAIMEN O MePEeAOBbIX JOCTUKEHHUSIX U OTKPHITUSIX MUPOBOIl U OTE€UECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 YyCTpONCTBE MHpa U OOLIECTBA;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIE CaMO0OPa30BaHMUIO, HAa MIPOTSHKEHUH BCEH JKU3HU; CO3HATENILHOE OTHOIICHHE K
HETPEPBIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCHEIIHOW MPOPECCHOHATBHON 1 00IIECTBEHHOMN 1A TEIHOCTH;

9KOJIOIr'HYCCKas KyJbTypa, 6Cpe)KHOG OTHOIICHHUA K pO)IHOﬁ 3EMIJIC, IPUPOJAHBIM oorarctBaMm Poccuu u MHpa; IOHNUMAaHUC BIUAHUA CONUAIIBHO-
O9KOHOMHYCCKHUX IMPOLCCCOB HA COCTOAHUC HpHpOI{HOﬁ u COHHaJIBHOfI Cp€abl, OTBETCTBECHHOCTD 3a COCTOAHUEC MMPUPOJHBIX PECYPCOB; YMCHUA U HAaBbIKU
Pa3yMHOTO IPUPOAOIIOJIB30BaHMA, HCTCPIIMMOC OTHOLIICHUC K I[CﬁCTBHSIM, MPHUHOCAIINM BpPCI OKOJIOTHUH, HpI/IO6peTeHI/Ie OIIbITa 3KOJIOI0-
HaHpaBHGHHOﬁ JACATCIIbHOCTH,

ACTETUYECKOE OTHOILLIEHUS K MUPY, FTOTOBHOCTH K 3CTETHYECKOMY 00YCTPONHCTBY COOCTBEHHOI'O ObITA.
OCO3HaHHBIHM BbIOOP OyayiIeit npodeccuu Kak MyTh U COCO0 peannu3aluu COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

TOTOBHOCTb 06y11a10m14xc51 K TpY,Z[OBOfI HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH KaK K BO3MOKHOCTH Y4aCTUSA B PCILICHHUU JINYHBIX, OGLI_ICCTBCHHLIX,
rocyaapCTBCHHBIX, OGIJ.ICHaLII/IOHaJ'IBHBIX np06neM;

HOTpC6HOCTL TPYAUTLCH, YBAXKCHUC K TPYAY U JIIOAAM TpyAdad, TPYAOBBIM JOCTUXKCHUAM, I[OGpOCOBCCTHOe, OTBCTCTBCHHOC U TBOPUYCCKOC OTHOIICHHUC K
Pa3HbIM BHIaM pr,HOB()ﬁ JACATCIIbHOCTH,



TOTOBHOCTBH K CaMOOOCITY)KHBaHHIO, BKJIIOUast 00yYCHHE U BHITIOJTHEHHUE JOMAITHUX 00sI3aHHOCTEH.
PeryasiTuBHble yHUBepPcaJibHble yUeOHbIE 1eliCTBHS:
CaMOCTOSITENILHO ONPENIEISITh LIEJIH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOYKHO ONPEEINUTD, YTO 1IeJb JOCTUTHYTA;

OICHMUBATHh BO3MOXXHBIC ITIOCICACTBUA JOCTHUIKCHUA IIOCTaBJICHHOM OcJin B ACATCIbHOCTH, COOCTBEHHOM JKM3HH U KU3HHU OKpYyKaromux JHOI[GI\/JI,
OCHOBBIBaAChH HAa COO6pa)KeHI/I${X OTHKH U MOpPaJIu;

CTaBUTH M (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH M KU3HEHHBIX CUTYalUsX;

OLIEHUBATh PECYPCHI, B TOM UUCJIE BPEMS U Apyrue HeMaTeprallbHbIE pEeCypChbl, HEOOXOAUMBIE JJIs JOCTUKEHUSI IOCTaBJICHHOM 11eMu;
BBIOMpATh MYTh JOCTHXKEHUS LIEH, TIJIAHUPOBATh PEIICHNE TOCTABICHHBIX 3a/1a4, ONTUMU3UPYS MaTepUaIbHble U HEeMaTepUAIbHbIC 3aTPAaTHI;
Opranu3oBbIBaTh AP (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTHKEHHUS TOCTABIICHHOMW 1eH;

COIOCTABIIATH IMOJYYEHHBIN PE3yJIbTaT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LEIbIO.

ITo3naBaTenbHbIE YHMBepCcAJIbHbIE YUeOHbIe 1eliCTBHUS

HCKaTh U HAXOJIUTh 000OIIEHHBIE CIOCOOBI PEIIeHUs 3a/1a4, B TOM YKCJIE, OCYIIECTBISITh Pa3BEPHYTHIA MHPOPMAIIMOHHBIN MOKUCK M CTABUTH Ha €T0
OCHOBE HOBBIE (yueOHBIC U MTO3HABATEIHHBIC) 3a/1a4H;

KPUTHYECKH OLIEHWBATh U MHTEPIPETHUPOBATh HHPOPMALIUIO C pa3HBIX MO3UIIMHA, paclio3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNS B MH(POPMAITMOHHBIX
HCTOYHUKAX;

HCIOJIb30BATh PA3JIMYHBIC MOACIIBHO-CXEMATUYCCKUEC CPEACTBA JJIA NMPCACTABICHUA CYIICCTBCHHBIX CBs3EH U 0THOI.HCHPII>1, a TaKXKcC HpOTHBOpG‘H&I’I,
BBISIBJICHHBIX B I/IH(I)OpMaL[I/IOHHLIX HCTOYHHUKAX;

HaxXOJUThb U ITPUBOAUTH KPUTUUYCCKUC aPT'YMCHTBI B OTHOIICHUN JIeicTBUI U Cy)KI[eHI/Iﬁ ApPYyroro, CHOKONHO U PAa3yMHO OTHOCUTBHCA K KPUTHUYCCKHUM
3aMEUYaHUSIM B OTHOIICHUH COOCTBEHHOIO CYXKACHUS, paCCMATPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHA,



BBIXOJMTH 32 paMKH y4e€OHOTO IIPEeIMETa M OCYIIECTBIIATH [IEJICHANPABICHHBIN MTOMCK BOZMOKHOCTEH ISl IIMPOKOT0 IEPEHOCA CPEACTB U CIIOCOOOB
JICHCTBUS,

BBICTpAuBaTh UHAMBHUIYAIbHYIO 00pPa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIE
OTpaHUYCHUS;

MEHSTh U YACPKUBATh pa3Hble MO3UIIMU B TO3HABATEIILHOM 1E€ATEIHHOCTH.
KoMMyHMKATHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUA:

OCYIIECTBJISATH JEJIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMHM, TaK M CO B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHu3allui, Tak 1 3a €¢
npeenaaMu), ToA0NpaTh NapTHEPOB I JEI0BOM KOMMYHHUKAIIUU UCXOS U3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTMUYHBIX
CHMIIaTHI;

IIPU OCYIIECTBIICHUH TPYMIIOBON PaOOTHI OBITh KaK PYKOBOJIUTENEM, TaK M WICHOM KOMaH bl B Pa3HBIX POJISAX (T€HEPaTOp HeH, KPUTHK, UCTIOTHUTEIIb,
BBICTYMAIOLIHH, SKCIEPT U T.1.);

KOOPAWHHPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBUAX pCAJIbHOT'O, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOIIeﬁCTBHSI;
Pa3BECPHYTO, JIOTHUYHO X TOYHO U3JIaraTb CBOIO TOYKY 3pCHHA C UCIIOJIB30BAHUCM aJICKBATHBIX (YCTHI:IX n HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

paciio3HaBaTb KOH(I)J'II/IKTOFCHHLIe CUTyalluu U NpCAO0TBpaIllaThb KOH(bHHKTbI A0 uXx aKTUBHOH (1)8.3]31, BBICTPAaNBATh JACJIOBYIO U 06pazoBaTeJley}o
KOMMYHHKAIIUIO, n30erast JMIYHOCTHBIX OIICHOYHBIX CY)KI[GHI/II\/JI.

IIpenmeTHble pe3yJibTaThI:
U3y4eHHE XMMUU MPEAOCTABISAET YUEHUKY BO3MOXKHOCTh Ha CTYIEHH CpPeIHEro (IOJIHOro) ooiiero o0pa3oBaHusi HAYYUThHCS Ha TPOPHUILHOM YpOBHE
1) B mo3HaBarenbHOM cdepe: a) AaBaTh ONpPENEICHHUS] HU3YyYEHHBIM MHOHSTHSAM; O) ONUCHIBATH JIEMOHCTPALMOHHBIE M CaMOCTOSTEIbHO
MIPOBE/ICHHBIE SKCIIEPUMEHTBI, UCIOb3Yys IJsl ITOr0 €CTECTBEHHBIH (PYCCKHA, pOJHON) S3bIK M SA3bIK XMMMHU; B) OOBSICHATH CTPOEHHE M CBOMCTBA
M3YYEHHBIX KJIACCOB HEOPraHMYECKHX M OPraHMYeCKUX COEIWHEHUH; ) Kilaccu(uuupoBaTh W3Y4YEHHbIE OOBEKTHI U SIBICHUS; 1) HaONI0AaTh
J€MOHCTPHPYEMbIE U CaMOCTOATENBHO MPOBOJMMBIE OIBITHI, XMMUYECKHE PEaKIMH, MPOTEKAIOIMe B MPUPOJE U B OBITY; €) MCCIe0BaTh CBOMCTBA
HEOpPraHMYECKUX U OPraHWYECKUX BEIIECTB, ONMPEAENATh UX NMPUHAMIEKHOCTh K OCHOBHBIM KJIaccaM COEAMHEHMI; k) 0000IIaTh 3HaHUS U JeNaTh
00OCHOBAaHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSIX HM3MEHEHHUS CBOMCTB BEIIECTB; 3) CTPYKTYpPHpOBaTh Y4eOHYIO HMH(OpMAIMIO; M) HMHTEPIPETUPOBATH
nH(pOpMaLIMIO, TOJYYEHHYIO U3 JApPYrUX HCTOYHUKOB, OICHMBATh €€ HAay4HYI JIOCTOBEPHOCTH; K) OOBSICHSITH 3aKOHOMEpPHOCTHU MPOTEKAHUS
XUMHAYECKUX pPEaKluil, MPOrHO3UPOBaTh BO3MOXKHOCTh MX MPOTEKaHHWs HA OCHOBE 3HAHUN O CTPOEHHM BELIECTBA M 3aKOHOB TEPMOJUHAMUKHU; J)



OOBSICHATH CTPOCHHE aTOMOB AJIEMEHTOB 1—4-TO MEepHOJ0B C UCIHOJIb30BaHUEM AIIEKTPOHHBIX KOH(PUTYpallUid aTOMOB; M) MOJEIUPOBATh CTPOCHUE
MPOCTEUIINX MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BEUIECTB, KPUCTAIJIOB; H) MMPOBOAUTH PACUYETHI 10 XUMHUECKUM (POpMYJIaM B YPaBHEHHSIM; O)
XapaKTepu30BaTh H3YUYEHHbIE TEOPHUM; M) CaMOCTOSATEIbHO MOOBIBaTH HOBOE UIA ce0si XMMHUYECKOE 3HAHME, WCIOJIB3YS Uil 3TOTO JOCTYITHbIE
MCTOYHUKH WH(POPMALINY;

2) B LICHHOCTHO-OPUEHTAIIMOHHOH chepe — IMPOrHO3UpPOBaTh, AHAJTU3UPOBATh U OLIEHUBATH MOCIEACTBUS AJIs OKPYKaloUeil cpebl OBITOBOM 1
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C repepaboTKON BEIIECTB;

3) B TpyAoOBO# cdepe — caMOCTOSTENBHO IUIAHUPOBATh U MPOBOJAUTh XUMHYECKHUM SKCIIEPUMEHT, coOI01as MpaBuiia 6e30macHoi paboTsl ¢
BEIIECTBAMH U JIa0OPaTOPHBIM 000PY/JOBAHUEM;

4) B chepe Ppu3nyeckoil KyabTypbl — OKa3bIBaTh MEPBYIO MOMOIIb [IPU OTPABJICHUSIX, 0’KOTaX U JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMU U
1ab0paTOpPHBIM 000PYIOBAHUEM.

B crangapTe mpouIsHOTO YPOBHS CUCTEMa 3HAHUNA O XMMHUYECKUX 3JIEMEHTaX M CBOMCTBAX MX COCNMHEHHN pacIIUpSEeTCs U YrayOusercs Ha
OCHOBE TPEJICTABICHUA O CTPOCHUM BEIIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMHUYECKUX PEaKIMi, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS XUMHUYECKOW KHMHETHUKM M XHMHUYECKOM TepMOAMHAMUKH. Tem cambiM oOecnedyuBaeTcs IOJrOTOBKA BBIIYCKHUKOB IIKOJbI K
MPOJOIKEHUIO 00pa30BaHUsl B CPEAHUX CIEIUANBHBIX M BBICIINX Y4eOHBIX 3aBEACHHSX, MPO(UIL KOTOPHIX MPEAyCMATPUBAET U3YUCHHE XUMUU, U
MOCIIEAYIOMIEH MPOPECCHOHATBHON ACSITEITLHOCTH.

Copepxanue yueOHOro nmpeamera:

Paznen 1. Teopusi XuMHYECKOT0 CTPOEHNUSI OPraHUYECKUX coeMHeH i (4 1)

BanentHocTh. XUMHUECKOE CTPOEHHE KaK MOPAJOK COEAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJeHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOEHHUS OPTraHUYECKUX COoequHEHUU. [IoHsATHE 0 TOMOJIOTMH U TOMOJIOTaX, M30MEPUHU M U30Mepax. XUMHUYECKUE POPMYIIbI U MOJIEIIH
MOJIEKYJT B OPraHUYECKON XUMUU.

Pa3znen 2 . [IpuaeibHbie YrieBoAOPOaAbI — aaKaHbl (3 1)

[IpenenbHbIe yriaeBogopoas! (ankanbl). Bo30yxaeHHoe cocTosiHue aTroma yriaeposa. [ mopuan3aius aToMHbIX opouTaneil. DJIeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpOeHUE ankaHoB. ['oMmonoru. ['omonornyeckas pasHocts. ['oMonorudeckuii psa. MexayHapoaHas HOMEHKIATypa OpraHHYeCKUX
BeniecTB. M3omepus yriepogHoro ckenera. Meran. [lomyuenne, puszndeckne 1 XUMHUECKUE CBOMCTBAa MeTaHa. Peakiiny 3amenieHust
(ranoreHupoBaHUe), ACTUAPUPOBAHMS U U30MepH3anyu aakaHoB. [lennbie peaknunu. CBOOOTHBIC pauKalbl. [ 'amoreHOnmpon3BOIHbIE aATKAHOB.

Pa3nen 3. HenpenejabHbie yriieBoa0opPoaAbI (ATKEHbI, aJIKATHEHbI H AJKHUHBI) (44).



Kparnsbie cBs3u. HenpenenbHbie yrineBogopoabl. AnkeHbl. CTpOEHUE MOJIEKYIIbI, TOMOJIOTHS,HOMEHKIIATYpa U u3oMepus. Sp2 — rubpuansanus. ITeH
(3tunen). 3omepus yriepoaHOro CKejiaeTa u NoJI0KeHus ABOWHOM cBs3u. IIpocTpancTBeHHas nzomepus (crepeonsomepusi). [lonydenne u
XMMHUYECKHE CBOICTBA alIKeHOB. Peakiiuu npucoeanHenus (TuApupoBaHue, TajJoreHupoBaHue, THApaTalus), OKUCICHUE U OJTUMEPU3AIIUH aJIKEHOB.
IIpaBmiio MapkoBHUKOBa. BeicOkOMOJIEKyIsIpHbIE coeAMHEHUsl. KauecTBEHHbIE peaKkliMKi Ha JBOMHYIO CBsA3b. AJIKaJUEHBI (IUEHOBBIE YIIEBOIOPO/IbI).
N3omepus u Homenkaarypa. Jusunwi (0yraauena-1,3). M3zonpen (2-metunoyranues-1,3). ConpsokéHHbIE ABOWHBIE CBA3U. [loyueHne 1 XUMUYEeCKHe
CBOMCTBA ajKaAueHOB. Peakiuu nprcoenHeHus (raJoreHUpOBaHMs) U MOJIMMEPU3ALIUHU AJIKAAUEHOB. AJKUHBI. ALETHIICH (3TUH) U €r0 TOMOJIOTH.
N3omepus u HoMeHKIaTypa. MexkiaccoBas nuzomepus. Sp-I'ubpuanzanus. XuMuueckue CBOMCTBA alKHMHOB. Peakuyuy npucoeAMHeHus, OKUCIEHUs U
MIOJINMEPU3ALUH AJIKUHOB.

Pa3nen 4. Apens! ( apoMaTudeckue yriaesoaopoas! (14)
Apensl (apomaTtuueckue yrieBoaopobl). M3zomepus u Homenkiarypa. benson. bensonpHoe komibio. Tonyoin. M3omepus 3amectuTenei.
Pa3nes 5 . Ilpupoanbie HCTOYHUKH U NlepepadoTKa yriieBoaopoaos (34)

[TpupoaHbie HCTOYHHUKH yriaeBoAopoaoB. [Ipupoansrii ra3. Hedts. [lomytabie HedTsHBIE ra3bl. Kamennsiit yrons. [lepepaborka Hedru. [leperonka
HedTH. Pextndukanmonnas kononna. bensun. Jlurpoun. Kepocun. Kpexunr nedrenpoaykros. TepMudeckuii 1 KaTanuTHIeCKUN KpeKUHTH. [Tnpomnms.

Pa3nen 6. Ciupthl u ¢eno (34)

Kucnoponcoaep:xaiue opranndyeckue coeiuHenus. Kucnopoconepxaiue opranndeckue coeAuHeHus. OJHOaTOMHbIE IPEIEIbHbBIE CIIUPTHI.
@OyHKIMOHANbHAS Tpylna cnupToB. Mi3oMepust 1 HOMEHKIIATypa ClIUPTOB. MeTaHo (METUIIOBBIH crupt). DTaHoi (3THIO0BLIHM criupT). [lepBUyHbIH,
BTOPUYHBIN U TpeTUuHbI aroM. [loaydyeHne u xumMudeckue cBoiictBa ciupTtoB. CripToBoe Opoxkenue. @epmeHTsl. BogopoaHblie cBs3H.
DU3NOIOTNYECKOE JENCTBUE METAHOJIA M OTAHOJIA. AJIKOTOJIU3M.

Pazgen 7. Anbaernabl, KeTOHbI 1 KAPOOHOBbIE KUCJIOTHI (44)

Kap6ouumnsusie coenqunenus. KapbonunpHas rpymnmna. Anpaeruasas rpymnmna. Anpaerunsl. Keronsl. M3omepus u Homenknarypa. [lomyuenue u
XUMHUYECKHE CBOICTBA albAeruoB. Peakiinyu oKucieHus u npucoeIMHeHus anbaeruioB. KauecrBeHHble peakiiny Ha anbaeruibl. KapooHoBbie



kucioTsl. KapbokcumnbHas rpynna (kapOokcorpymnmna). izomepusi 1 HOMEHKIATypa KapOOHOBBIX KUCIIOT. OTHOOCHOBHBIE NIPEAETbHbIC KApOOHOBBIE
KUCHOTHIL. [lomyueHne 01HOOCHOBHBIX MPEAETbHBIX KAPOOHOBBIX KUCIOT. XUMUYECKHE CBOWCTBA OJHOOCHOBHBIX IPEACIbHBIX KAPOOHOBBIX KUCIIOT.
MypaBbrHas KHUCIOTA. YKCYyCHasl KMCI0TA. ALIETAThI.

Pasznea 8. Cioxubie 3¢pupsnl. Kupbi (19)

Crnoxnsie a¢upsbl 1 xupbl. Homenkiarypa. [Tonydenne, XuMu4eckrue CBOWCTBA CIIOXKHBIX 3GupoB. Peaknius srepuduxaruu. [{enounoit ruaponms
cioxxHoro 3¢upa (ombuienue). XKupsol. TBepblie )KUpbl, )KUIKKE KUPbl. CHHTETUYECKUE MOIOIIUE CPEACTBA.

Pa3znen 9. Yraesoas (34)

VYrneBonbl. Monocaxapunel. ['mroko3a. @pykroza. Onurocaxapuasl. Jucaxapuasl. Caxapo3sa. [lonmucaxapuasl. Kpaxman. ['mukoren. Peakius
noJimkoHAeHcanuu. KauecTBeHHast peakius Ha kpaxmai. L{emmonos3a. Anerunnenonosa. Kiaccudukanus BoJIOKOH. A30TcoaepiKaniue
OpraHUYECKUE COEUHEHUS. A30TCOAEPKALLUE OPTaHUYECKUE COEAUHEHHUS.

Pasnen 10. A3oTocoaep:kaniue oprannyeckue coefuHenus (34)

Amusbl. AMuHorpynna. AuuiauH. [lonydyenne u xumuyeckue cBOMCTBA aHWIMHA. AMUHOKHUCIIOTHL. M30Mepust 1 HOMEHKIaTypa. bunonaspHsblii HOH.
[lentuanas (amuanas) rpynma. [lentuanas (amuaHas) cBs3b. XUMU4Yeckue cBoricTBa aMuHOKUCIOT. [lentuaet. [Tlonmunentunst. ['muus. benku.
CrtpykTypa 6enKOBOM MOJIEKYIHI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS, YETBEPTUUHAS). XMMHUECKHE CBOICTBa OenKkoB. [leHaTypamus u ruapoIn3
OenkoB. L{BeTHbIe peakiu Ha Oenku. A30Tconepikaliue rerepouukinueckue coequnenus. [lupuaun. [Muppon. [Mupumunun. [lypus. Azotuctsie
ocHoBaHus. HyknenHoBwie kuciioTel. Hykneotuapl. KoMmieMeHTapHbIE a30THCThIE OCHOBaHUS. XUMUS U 3I0POBbE yeaoBeka. Dapmakomornieckas
XUMHSL.

Pa3nen 11. Xumus noaumepos (54)



[Tonmnmepsl. Ctenens nonumepuzaunu. Monomep. CTpykTypHoe 3BeHO. TepMorutactuunble noaumepsl. CtepeoperyispHsle noaumepsl. [lonuatumieH.
[Momunponunen. [lomurerpadropatuinen. TepmopeakTuBHbie noaumepsl. DeHonodopmanbaeruaabie cMoibl. [lnactmaccesl. deHommacTol.
Awmunorutactsl. [lenomactel. [puponusiii kayayk. Pesuna. D0ouut. Cunrernueckue kayayku. Cunrernueckue BonokHa. Kampon. JlaBcan.

TemaTuueckoe INIAHUPOBAHHE:

Hassanue | Tema ypoka Kou-Bo Cpoxku nposeeHus BocnurareabHas
pasneia, 4acoB KOMIIETEHTHOCTh
TE€MbI IMpakTnyeckas KonTpoabHnas padora

pabora
Pa3nes 1. Teopusi XuMHY€CKOI0 CTPOCHUS 44 - OCYILIECTBIIATH
opraHuyeckux coequHenuii. [lpupoaa paclIMpeHHbIH OUCK
XHMHYECKHX CBA3ECH. 1 uH(popMaLuu ¢

HCII0JIb30BaHUEM PECYPCOB
oubnuotex u HTepHeTa;

- C03/1aBaTh U
npeoOpa3oBbIBATH MOJIETH U
CXEMBI JJIS pelleHus 3a/1a4;
- OCYIIECTBJIATH BHIOOD
Haunoboee 3(h(HeKTUBHBIX
CIoCcO0OB peIIeHUs 3a71a4 B
3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;




1. [IpeameT OpraHNYECKON XUMHH.

2. Teopust XUMHYECKOTO CTPOCHUS
OpPraHUYECKUX BELIECTB.
IIpakTnueckas padora 1 «
«KauyecTBeHHOe onpeeieHue
yriepoaa, BOI0po/ia U XJiopa B
OpraHnYecKuX BelecTBax»

3. CocrostHHE >JIEKTPOHOB B aTOME.

4. DneKTpOHHAs IPUPOAA XUMUYECKUX
CBSI3€H B OPraHMYECKUX COCTUHEHUSX.
Knaccudukanus oprannueckux
COCIMHEHU.

Paznen 2. IlpenesibHbIe YIiIeBOAOPOAbI - AJIKAHBI

34

- Bpra)KaTI) CBOHU MBICIIA U
CIMIOCOOHOCTH BBICITYIIIUBATh
cobecenHuKa, IOHUMATh €r0
TOYKY 3pEHUS, IPU3HABATH
PaBo JIPYroro 4esioBeKa Ha
MHOE MHEHUE;

1. DneKTpOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE AJIKAHOB.

2. 'oMoItoTH ¥ M30MEPHI ATTKAHOB.

3. Meran — npocreimuit
MIPEJICTaBUTEINb AITKAHOB.

Pa3nea 3. HenpenesibHble yriieBogopoabl
(aJIKeHbl, aJIKaAHeHbl U AJKUHBI).

4q

- ycTpauBath 3QQEeKTUBHBIE
TPYNIOBBIE OOCYXKICHHS U
o0ecrieunBaTh 0oOMeH
3HAHUSIMU MEXIYy YJIeHaMU
TPYNIbl  JUIsl  TIPUHSATHSA
3¢ (HEKTUBHBIX COBMECTHBIX
peneHuit;

- B COBMECTHOM
JEATENbHOCTA 4ETKO




dhopmyaupoBaTh enu
IpyNIIbl ¥ IO3BOJATH €€
y4aCTHUKaM HPOSIBIIATH
COOCTBEHHYIO SHEPIHIO IS
JOCTHIKCHUS 3THX LIeIel

1. HenpenenbHbIE yTaeBOIOPOIBI. 1
AJIKEHBI: CTPOEHUE MOJIEKYII,
TOMOJIOTHSI U U30MEPHS.
2. Ilonydenue, cBoiicTBa u npumenenue | 1
ankeHoB. IIpakmuueckas paboma No2
«llonyyenue 3munena u onvimaol ¢ 1
HUM».
4. AnkaaueHsl. AUETUIIEH U €T0 1
TOMOJIOTH.
Pasnen 4. Apennl (apomaTHyecKue 1y - BCTylNaTh B AUAJIOT, a
YIJ1€BOJI0PO/IbI) TaK)Ke y4yacTBOBATh B
KOJUIEKTUBHOM OOCYKICHUHI
npo0sieM, y4acTBOBAThH B
JIMCKYCCUU U
apryMEHTHUPOBaTh CBOIO
TTO3UIIHIO;
1. benson u ero romonoru. CaoiictBa | 1
OeH30J1a U €T0 TOMOJIOTOB
Paznen S. Ilpupoanbie HCTOYHUKHU U NiepepadoTka | 34 - OKa3bIBaTh MOAJIECPKKY U

yIJI€EBOIOPOI0B

COJIENICTBHE TEM, OT KOI'O
3aBUCHUT JTOCTHIKECHHE IIEIU
B COBMECTHOI
JIeSITeJIbHOCTH;




1. ITpupoaHbIE HCTOYHUKH
YTJIEBOIOPO/IOB.

2. [TepepaboTka HedTH. 1

3. Kourpoubnas padora 1 mo remam | 1

«Teopusi XMuMHY€CKOro CTPOEHUSI

OpPraHu4YecKuX coeIHHEeHH»,

«¥YTJ1€BOAOPOABI».

Pazjnen 6. CnupThl U peHOIIBI. 34 - B Ipoliecce

KOMMYHHKAIMH JOCTATOYHO
TOYHO, I10CJIEOBATEIBHO U
IIOJIHO TIepe/1aBaTh
napTHEPY HEOOXOIUMYIO
HH(pOpMAIHIO KaK
OPUEHTHP IS TIOCTPOCHHUS
JIEHCTBUA,

1. OnHoaToMHbIe npeaenbHble CIUpThl. | 1

2. Ilonydenue, xumuueckue cBoiicteau | 1

MIPUMEHEHHUE OJTHOATOMHBIX

MIPEEIbHBIX CIIUPTOB .

3. MHoroaromuble criuptel. Penonsr u | 1

apoOMaTUYECKHUE CIIUPTHI.

Pa3nes 7. Anbaeruabl , KeTOHbI H KapOOHOBBIE 4y - JIOTOBAapUBAThCS U

KHCJIO0TbI.

MPUXOJUTH K 001IEMY
PELIEHHUIO B COBMECTHOU
JIESITSIIBHOCTH, B TOM YHCJIC
B CUTYallUU CTOJIKHOBEHHS
HWHTEPECOB;

- Opatb Ha cebs
WHUITUATHBY B OpTaHU3AI[UN
COBMECTHOTO JE€HUCTBUSA
(memoBoe IUIEPCTRO);




1. KapOoHunbpHBIE COCTMHEHUS —
AJIbACTUABI U KETOHBI. CBOfICTBa nu
MPUMEHECHHE aJIbJICTHJIOB.

2. KapOOHOBBIE KUCIIOTHI. 1
3. XuMuyeckue cBOMCTBA U 1
MPUMEHEHHE OJTHOOCHOBHBIX

KapOOHOBBIX KHCIIOT.

4. IlpakTnyeckas padora 3 1
«IlonyuyeHue u cBoiicTBa

KapOoOHOBBIX KHCJI0T» [IpakTHYecKas
padora 4 «Pemenue
IKCNEPUMEHTAJIbHBIX 32124 Ha
pacno3HaBaHue OPraHUYeCKHX
BelIECTBY.

Pa3nea 8. Cioxxknblie 3¢gupsl. ’Kupbl. lu. - ycrpauBath 3P PeKTHBHbIE
IpYIIOBBIE 00CYXIEHUS U
obecrieunBaTh OOMEH
3HAaHUSIMH MEX]y WIeHaAMU
TPYIIIBI 11 TPUHSATHS
3¢ (HEeKTUBHBIX COBMECTHBIX
penieHui;

1.Cnoxusle 3¢upsl. Kupsl. Motomiue 1
CpenacTBa.
Pa3nean 9. YraeBoabt 34 - ycTpauBath 3P PeKTUBHbIE

TPYITIOBBIE OOCYKICHUS U
obecrnieunBaTh 0OMeH
3HAHUSMU MEXIy WICHAMHU
TPYIIBL AT TPUHSTUS
3((PEKTUBHBIX COBMECTHBIX
peLIeHuN;




1. VYrueBonsl. ['mroxo3a. 1
Omnurocaxapuel. Caxaposa.

3.Ilomucaxapunbl. Kpaxmai. 1
Llennromno3a.
5. Ilpakmuueckan paboma 5 1

«Pewenue IKCnepumenmaibHblx
3a0au Ha noJjiyuenHue u pacno3naeanue
Op2anu4ecKux eeuiecme

Pasnen 10. A3oTocoaep:kaniue oprannyecKkue 34 - CaMOCTOSITEIHHO
CoOeIMHEeHHUsI aHAIIM3UPOBATh YCIOBUS

JIOCTHIKEHMS LICJIM Ha
OCHOBE y4€Ta BBIJCIIEHHBIX
YUHUTEJIEM OPUEHTHUPOB
JIEHCTBHUS B HOBOM y4eOHOM
MaTepuaie;

1. AMuHBI. AMHHOKHUCIIOTHL. benku. 1
2. A3zoTconepkaniue 1
reTePOLMKINYECKHUE COSTUHEHHUSI.
HykiieMHOBBIC KHCIIOTHI.

3. XuMus ¥ 3J0pOBbE YEIOBEKA. 1

Paznen 11. Xumus nojimmMepoB 54 1 1




1.CuHTeTnueckue noJauMephl.
KonneHcannonHbie moauMepsbl.
[leHonnacTsl.

2. HarypanbHbIif KaydyK.
CuHTeTHYeCKHe KayqyKH.
CuHTeTH4ECKHE BOJIOKHA.

3. [IpakTrueckas padota 6
«Pacno3naBanue miactmacc u
BOJIOKOHY.

4. Opranuyeckas XUMUs, YEJIOBEK U
pUpoa.

5. KonTponbnas pabora 3a 10 xnace

Bcero:

34
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