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|. Ilnanupyemble pe3yabTaThl 0CBOEHHUS 00y4AIOMIMMUCH OCHOBHOI 00pa3oBaTe/bHOI
NMPOrpamMMbl CpeHero 001ero oo0pa3oBaHus
[Inanupyemble TUYHOCTHBIE pe3yabTaThl ocBoeHuss OOIT
JInuHOCTHBIE Pe3yIbTAThI B c(pepe OTHOLIEHHIT 00y4yaromuxcs K cede, K CBOeMY 310POBbIO,
K MO3HAHUIO ceds:

—  OpueHTaIus 00yJaroluXCcsl Ha JOCTHKEHHUE JIMYHOTO CUACThS, PEATU3aIiI0 MO3UTHBHBIX
KU3HEHHBIX TEPCIEKTUB, HHUIIMATUBHOCTH, KPEATUBHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEICIICHUIO, CHOCOOHOCTh CTABUTH 1[EIN M CTPOUTH )KU3HECHHBIE TUTAHBI;

— TOTOBHOCTb U CHOCOOHOCTH OOECHeuuTh cede W CBOUM OJM3KUM JOCTOMHYIO JKU3Hb B
MPOLECCE CaMOCTOSATEIbHOM, TBOPUYECKON M OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh W CIOCOOHOCTh OOYYarOmIMXCS K OTCTAaMBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHMSI, TOTOBHOCTh U CIIOCOOHOCTh BhIpa0aThIBATh COOCTBEHHYIO MO3UIIUIO TIO
OTHOIIEHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM TPOIUIOTO M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHH, TYXOBHBIX IIEHHOCTEH M IOCTH)KCHHUI HAIlIe CTPaHBI;

— TOTOBHOCTh MU CIIOCOOHOCTH OOYYAIONIUXCS K CaMOPa3BUTHIO W CaMOBOCIHTAHUIO B
COOTBETCTBUU C OOIICUETIOBEYECKUMU IIEHHOCTSIMU M HJeajaMu TPakJaHCKOTO O0OIIecTBa,
MOTPEOHOCTh B (PU3NYECKOM CAaMOCOBEPIIIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NESITETFHOCTBIO;

—  TMPUHATHE U peau3aliys EeHHOCTE! 3I0POBOTO B O€30MacHOTO 00pasa Ku3HHU, OepeKHOE,
OTBETCTBEHHOE€ W  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HUYECKOMY U
TICUXO0JIOTUYECKOMY 3JI0POBBIO;

—  HEMPUATHE BPEIHBIX MPUBBIYCK: KypEHUS, YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB.
JIMYHOCTHBIE pe3yJbTaThl B cepe oTHOMEeHUH oOy4darommxcss kK Poccnu kak k Poaune
(OTeuecTBY):

—  poCcHUCKas WIECHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHHCKOW HJIECHTUYHOCTH B
MOJIUKYJIBTYPHOM COLMYME, YYBCTBO MPHUYACTHOCTH K HUCTOPUKO-KYIbTYPHOW OOIIHOCTH
poccuiickoro Hapojaa u cyap6e Poccuu, maTproTus3M, rOTOBHOCTh K CIIy>KeHHIO OTE4ecTBY, €ro
3aIluUTe;

— YBaXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PomuHoii, ropmoctu 3a
CBOHM Kpaif, cBoo PoauHy, mpouuioe M HacToslee MHOTOHaIMOHANIbHOTO Hapoaa Poccum,
yBa)XE€HHUE K TOCYJITapPCTBEHHBIM CHMBOJIaM (TepO, duiar, THMH);

—  (dopMHpOBaHHE YBAXKEHUS K PYCCKOMY SI3BIKY KaK TOCyJapCTBEHHOMY s3bIKY Poccuiickoii
Oenepanuu, SBISIOLIEMYCS OCHOBOM pOCCUHCKONW HMIGHTUYHOCTH U TJIABHBIM (pakTOpoM
HAI[MOHAIILHOTO CAMOOTIPE/ICIICHUS;

— BOCHHTAaHHME YBOXEHHMS K KYyJIbType, S3bIKaM, TpaJulUsM H OO0blYasiM HapoJOB,
npoxupatomux B Poccuiickoit denepanuu.

JIlnuHocTHBIE pe3yJibTaThl B cepe OTHOUIEHUI 00yYalommXxcsi K 3aKOHY, TOCyJapcTBY U K
rPaXKAIaHCKOMY 001eCTBY:

—  TPaXJaHCTBEHHOCTb, TI'PAKJAHCKAas TMO3UIMS AaKTHBHOTO M OTBETCTBEHHOIO YJIeHA
pOCCHIICKOTO O0OIIEeCTBA, OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE TpaBa W OOS3aHHOCTH,
YBAXAIOLIEr0 3aKOH W  NIPaBOMNOPSAJIOK, OCO3HAHHO IPUHUMAIOIIETO  TPaJULMOHHBIE
HaI[MOHANIbHBIE M OOIIEYeNIOBEYECKHE TYMAaHUCTHUYECKHE M JAEMOKpaTHYeCKHe IIEHHOCTH,
TOTOBOTO K Y4aCTHIO B OOIIECTBEHHO KU3HH;

— TpU3HAHUE HEOTYYKJAeMOCTH OCHOBHBIX IMpaB M CBOOOJ 4YelOoBeKa, KOTOPHIE
MPUHAICKAT KAXKAOMY OT POXKJIEHUS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX MpaB U
cB000 0€3 HapyIlIeHHUs MPaB U CBOOO IPYTHX JIUII, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE TIPaBa
U CBOOOJBI 4YeNOBEKa W TPa)KJaHWHA COTJIACHO OOMICTIPU3HAHHBIM MPUHIMIAM M HOPMaM
MEKIyHapOoaHOTO TpaBa U B cooTBeTcTBUU ¢ KoHcTuTyuei Poccuiickoit @enepannn, npaBoBast
Y MOJIUTHYECKAsi TPAMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOUIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U
OOIIIECTBEHHON TMPAKTUKH, OCHOBAaHHOE Ha MJHAJOre KYIbTyp, a TaKkKe pPa3Iu4HbX (HopM
OOIIECTBEHHOTO CO3HAHUS, OCO3HAHKME CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;



—  MHTEpUOpHU3aLHUs LUEHHOCTEN JEMOKPATHUM M COLMAIBHOW COJIMJAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIUPOBAHUIO OTHOLIEHUI B TPYIINE WU COLMAIBbHONW OpraHUu3aluu;

— TOTOBHOCTh OOy4aromuxcs K KOHCTPYKTHBHOMY YYacTHIO B MPHHATUU pPEUICHUH,
3aTparuBalOIMX MX MpaBa M MHTEPECH, B TOM YHUCJIE B PA3IWYHBIX (popMax OOIIECTBEHHOM
caMOOpTraHU3aIllK, CAMOYIIPABIICHUsI, OOLIECTBEHHO 3HAYMMOM JCSATEIBHOCTH;

— IMPUBCPIKCHHOCTE HACAM HMHTCPHALMOHAIN3MA, IIPY)K6BI, pPaBCHCTBA, B3aMMOIIOMOIIHU
HapOoJ0B; BOCIIMTAHHUEC YBAXKUTCJIbHOTO OTHOIICHMA K HAHWMOHAJIBHOMY JOCT

—  OMHCTBY JItOJIeH, UX YyBCTBAM, PEJIUTHO3HBIM YOEXKIEHUSAM;

— TOTOBHOCTH 06yqa}0m1/1xc;1 IMPOTUBOCTOATh HACOJIOTMHU 3JSKCTPEMHU3MA, HALMOHAIM3MA,
KceHo(hoOuH; KOppYNIUHU; TUCKPUMHHAIIMA TI0 COIHUAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM ITPpHU3HAaKaM U JPYI'’UM HETAaTUBHBIM COHMAJIbHBIM ABJICHHUAM.

JIMYHOCTHBIE Pe3yJbTAaThI B chepe OTHOIIEHU I 00YyYAIOIIMXCH C OKPYKAIO MMM JIIOAbMMU:

— HPaBCTBEHHOE CO3HAHHWE M TIOBEJACHHME HAa OCHOBE YCBOCHHMs OOIIEYEIOBEUECKHIX
HCHHOCTefI, TOJICPAHTHOI'0O CO3HAHUA W IMOBCACHHA B INOJUKYJIBTYPHOM MHUPC, TOTOBHOCTU U
CIIOCOOHOCTH BECTH auanor ¢ ApyruMu JroJAbMH, JOCTUTIaTh B HEM B3aMOIIOHUMAaHH, HAXOAUTb
O6HII/IG eI U COTPYAHNYIATh I UX JOCTHIKCHUS,

— TPUHATHE  TYMAaHUCTUYECKUX  IIEHHOCTEH,  OCO3HAHHOE,  YBWKHTEIBbHOEC U
T00porKenaTeIbHOE OTHOIIEHUE K JPYTOMY YeJIOBEKY, €ro MHECHUIO, MUPOBO33PEHHIO;

—  CHOCOOHOCTH K CONEPEKMBAHUIO U (OPMUPOBAHUE TO3UTUBHOTO OTHOILIEHHUS K JIIOJISIM, B
TOM YHCJIC K JIMIOaM C OrpaHHMYCHHBIMH BO3MOXKHOCTSAMHU 3J0POBbBA W HHBAJIHNAAM, 6epe>KHoe,
OTBECTCTBECHHOC U KOMIICTCHTHOC OTHOIIICHUEC K q)HSquCKOMy H TICUXOJOTUYCCKOMY 310POBBIO
JIPYTHUX JII0JIeH, YMEHUE OKa3bIBaTh MIEPBYIO MIOMOIITH;

— ¢dopMHpOBaHHE BBIPAKXEHHONW B MOBEACHUM HPABCTBEHHOH MO3UIMU, B TOM YHUCIE
CIOCOOHOCTH K CO3HATEILHOMY BbIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS U NMOBEACHUS HA OCHOBE
YCBOGHHS OOIIEUeIOBEYECKUX IIEHHOCTE M HPABCTBEHHBIX UYBCTB (4ecTd, [10JITa,
CIIPaBEUTMBOCTH, MIJIOCEPIHSI M IPYKETIO0H);

—  pa3BUTHUE KOMIIETEHLUH COTPYAHUUYECTBA CO CBEPCTHUKAMHU, IE€ThbMHU MIIAJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHON, OOIIECTBEHHO TIOJE3HOMW, Y4eOHO-HCCIEA0BATEIBCKOM,
MIPOEKTHOM M IPYTUX BUIAX AESITEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaTbhbl B c(epe OTHOIIEHUH 00yHYAIIHMXCH K OKPY:Kaouemy MHPY,
’KMBOM NPUPoO/E, Xy10:KECTBEHHOH KYJbTYpe:

—  MHPOBO33pEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YypPOBHIO pa3BUTHUSl  HAYKH,
3HAYUMOCTHU HAyKH, TOTOBHOCTb K HaYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHE JOCTOBEPHOM
uHpopmalend O MepeloBbIX NOCTHKEHUSX M OTKPBITUAX MHUPOBOW U OTEUYECTBEHHOU HAYyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MUpPA U OOIIECTBA,

— TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HM; CO3HATENbHOE OTHOUIEHHE K HENpPEphIBHOMY OOpa3oBaHHUIO Kak
YCIIOBUIO YCIIEUTHOM MPpodeccHOHANBHOM 1 001ECTBEHHOM NesTebHOCTH;

— DKOJIOTMYECKasi KyJabTypa, OEpeXHOe OTHOIIEHUS K PpOJHOM 3emje, MHPHUPOIHBIM
OorarctBam Poccuu u Mupa; MOHMMaHUE BIMSIHUS COIMAIbHO-DKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHME NPUPOJHOM W COLMAIBHOW Cpe/bl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJIHBIX
pECypcoB; YMEHHSI W HABBIKM Pa3yMHOTO MPHUPOJIONOJIb30BaHUS, HETEPIUMOE OTHOLIEHUE K
NEUCTBUSAM, TPUHOCAIINM BpeA OKOJOTHH; NPUOOpPETEHHE OMbITa SKOJIOTO-HalpaBlIeHHOU
NesITeNbHOCTH;

— DCTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTpOICTBY
cOOCTBEHHOTO OBITA.

JInuHOCTHBIE Pe3yJIbTAThI B c(hepe OTHOIIEHH I 00yYAIOIIUXCS K CeMbe U POIUTEJISIM, B TOM
YHcJIe MOArOTOBKA K CeMEHHOM KU3HM:

—  OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHUSA
LIGHHOCTEH CEeMEHMHOM KU3HHU;

—  TIOJIOKUTENBHBIA 00pa3 ceMbH, POIUTENHCTBA (OTIOBCTBA W  MATEPUHCTBA),
MHTEPUOPU3ALUS TPAAULIMOHHBIX CEMEHHBIX LIECHHOCTEH.



JIn4HOCTHBIE Pe3yJILTATHI B c(pepe OTHOLIEHHS 00yUYAIOLIUXCS K TPYY, B cpepe couuaIbHO-
IKOHOMHUYECKHUX OTHOIICHMIA:

—  yBaXeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIUTE CBOECH COOCTBEHHOCTH,

—  OCO3HAHHBIN BBIOOP OyayIieH mpodeccuu Kak MyTh ¥ COCO0 peanu3anuu cOOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

— TOTOBHOCTh OOyYaromuxcs K TPYAOBOH NPOPECCHOHATBHON NESITEIBbHOCTH KakK K
BO3MOKHOCTH  Y4acTHsl B  PCIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oO0IIeHaITMOHAIBHBIX TPOOIEeM;

—  TOTPEeOHOCTh TPYIUTHCS, YBAKECHHE K TPYLY U JIIOISIM TPYAaA, TPYAOBBIM JTOCTHKCHUSM,
TO0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOUICHWE K PAa3HBIM BHJAM TPYAOBOM
JeITeTbHOCTH;

— TOTOBHOCTh K CaMOOOCITy)KMBaHHWIO, BKJIIOYasi OOydeHHE W BBHITIOJIHEHHE JIOMAITHUX
o0s3aHHOCTE.

JInyHocTHBIE pe3yabTaThl B cepe (pu3n4eckoro, nmCUXoa0rH4ecKoro, COUAILHOIO H
aKaJeMH4ecKoro 0/1aromnoJry4yus o0y4aronmxcs:

—  (usuueckoe, SMOILIMOHAIBHO-TICUXOJIOTUYECKOE, coluagbHOE OnaromnoJryune
oOyJaromuxcs B )KU3HH 00pa3oBaTeNbHON OpraHHW3alny, OIIYIICHHE ACThbMHU O€30TacCHOCTH H
TICUXOJIOTHYECKOT0 KoMpopTa, HHPOPMAIIMOHHON 6€30TTaCHOCTH.

Iliianupyemblie MeTanpeaAMeTHbIE pe3yJabTaThl ocBoeHuss OOII
MeranpeaMmeTHble  pe3yabTaThl  OCBOEHHS  OCHOBHOM  00pa3oBaTeNbHONM  MPOrpaMMbl
MIpe/ICTaBJIeHbl TPEMs IPYIIIaMHU YHUBEPCaIbHBIX Y4eOHbIX AericTBuil (Y'Y ]]).
1. PeryasiTuBHbI€ YHMBepcCaJbHbIe YueOHbIe JeHCTBHS
BbINMyCKHUK HAYYUTCS:

—  CaMOCTOSITENIBHO ONPENCNIATh LENd, 3aJaBaTh INapaMeTpbl U KPUTEPHH, IO KOTOPBIM
MO>KHO OIIPENEIUTD, YTO LEIb JOCTUTHYTA;

—  OILICHMBATh BO3MOJKHBIC MOCIIEACTBHS JOCTUKEHHs MTOCTABJICHHOW LIEJIN B JEATCIBHOCTH,
COOCTBEHHOM JKU3HU U JKU3HU OKPYXKAIOIIMX JIFOJICH, OCHOBBIBAsICh Ha COOOPAKEHUSAX ITHKHU U
MOpau;

— CTaBUTh M (POpMyIMpPOBaTh COOCTBEHHbIE 3a/aud B 0OPa30BaTENILHOW JESTEIbHOCTH U
YKU3HECHHBIX CUTYyalUsX;

— OILICHMBAaTh pECypChl, B TOM 4YHCIIE BpeMs M JpYyrH€ HEMaTepHajbHBIE PECYPCHI,
HE00XOAUMBIE 11 JOCTHKEHMS IOCTAaBICHHON LeNu;

— BbIOMpaTh MyThb JOCTHXKEHUS LENH, IUIAHUPOBATh pEIlIEeHHE IIOCTABICHHBIX 3ajad,
ONTUMU3UPYs MAaTEPUAJIbHBIE U HEMAaTEPUAIIbHBIE 3aTPaThI;

—  OpraHu3oBbIBaTh 3(P(EKTUBHBIM MOUCK pPECYpCOB, HEOOXOAMMBIX [UI JIOCTHIKECHUS
IIOCTABJICHHOM LIETIH;

—  COIOCTaBJIATH MOJTYYEHHBIN pe3yJIbTaT ACATEIbHOCTHU C IIOCTABICHHON 3apaHee LIETIbIO.

2. Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC y4eOHbIe 1eHCTBUS
BpinycKHHUK HayunTCs:

—  MCKaTh U HaXOJUTh 000OIIEHHbIE CIIOCOOBI pelIeH s 3aay, B TOM YUCIIE, OCYLECTBIISAThH
pa3BepHyThIi HMH(OPMALMOHHBIA TMOUCK M CTaBUTh HA €ro OCHOBE HOBBIE (yueOHbIE WU
M03HaBaTeNIbHbIC) 3a1a4H;

— KpUTHYECKM OLIEHUBaTb W HWHTEPNPETUPOBaTh MHGOPMAIMIO C pPAa3HBIX MO3MIINH,
pacro3HaBaTh U (PUKCUPOBATh IPOTUBOPEUYUS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

—  HCIOJIb30BaTh pA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKHE CPEICTBA JUIsl IIPEJICTaBICHUS
CYIIECTBEHHBIX CBSI3€H U OTHOIIECHUH, a TaK)Ke IPOTUBOPEUNH, BBISIBIEHHBIX B HH(OPMAIIMOHHBIX
HCTOYHUKAX;

—  HaxoAWThb W MPUBOAUTH KPUTUUYECKUE apPryMEHTHl B OTHOIICHWU JIEHCTBUI M CY)XXIECHUU
JpYroro; CIHOKOMHO M pa3yMHO OTHOCHTBCS K KPUTHYECKUM 3aMEYaHMsIM B OTHOLICHHH
COOCTBEHHOTO CYXJIEHUS, pACCMaTPUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHUS;



—  BBIXOJHMTH 32 PaMKH y4eOHOTO IMPEJAMETa W OCYIISCTBIIATH IICJICHANPABICHHBIN MOUCK
BO3MOKHOCTEH JUIsl IIMPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB JICUCTBUS;

—  BBICTpauBaTh WHANBUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBAS OTPAaHUICHHUS
CO CTOPOHBI JIPYTHX YYaCTHUKOB U PECYPCHBIE OI'PaHUYCHUS;

—  MEHSTh U yIEPKUBATh Pa3HbIE MO3UIIUN B MIO3HABATEIILHON JIEATEILHOCTH.

3. KoMMyHHKATHBHBbIE YHHBepPCAJIbHbIe YUeOHbIE IeiicCTBUSA
BbInycKHUK HAYYHTCSH:

—  OCYILECTBIATH JEIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU (KaK
BHYTpU 00Opa30BaTEIIbHOW OpraHu3allii, TaK U 3a €¢ IMpeleiaMu), MoJA0UpaTh MapTHEPOB JUIS
JIEJIOBOM KOMMYHMKAIIMU HCXOJS M3 COOOpaKEHUM pe3yIbTaTUBHOCTH B3aWMOJICHCTBUS, a HE
JIMYHBIX CUMIIaTHM;

— TPU OCYIIECTBJICHHH TPYINIOBOM pabOThl OBITh KaK PYKOBOAHUTENIEM, TaK M YJICHOM
KOMaH/Ibl B Pa3HbIX poJisIX (TeHepaTop ujel, KPUTHK, UCIIOTHUTEINb, BHICTYIAIOIINHN, IKCIIEPT U
T.1.);

—  KOOPAWMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSIX PEATbHOTO, BUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

—  pa3BepHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOI TOYKY 3pPEHUS C HCIIOJIh30BAHUEM
aZICKBAaTHBIX (YCTHBIX U MMUCHhbMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(DJIMKTOTEHHBIE CHUTyalldd W TPENOTBpamiaTh KOHMIWUKTBI 10 HX
aKTUBHOW (a3bl, BBICTpAaWBaTh JCIOBYI0O M OOpa30BaTEIbHYI0O KOMMYHHKAIMIO, u30eras
JTUYHOCTHBIX OIICHOYHBIX CYXKJIECHUH.

Iliianupyemble npeaMeTHbIE pe3yJabTaThl ocBoeHuss OOII

Ha ypoBHe cpemnero o6mero obpaszoBanus B cootBerctBuu ¢ ®I'OC COO, momMumo
TPAIUIMOHHBIX JBYX TPYII pPe3ylbTaTOB «BBIMYCKHUK HAy4UTCS» U «BBIMYCKHUK MOJIY4UT
BO3MOYKHOCTh HAYYUTBHCSI», UTO paHee aenanochk B cTpykType [TOOII HayanbHOro 1 OCHOBHOTO
o0miero 0Opa3oBaHUs, MOSBISIOTCS €IIe JBE TPYMIbI PE3ylIbTaTOB: PE3yJbTaThl 0a30BOTO W
yIIyOJIEHHOTO YPOBHEM.

Jloruka mpeacTaBiieHUs Pe3yIbTaTOB YEThIpeX BUAOB: «BBIMYCKHUK HaydHTCS — 06a30BBIN
ypOBEHBY», «BBITYCKHUK MOJYYUT BO3MOKHOCTh Hay4YUTHCS — 0a30BBIM ypOBEHBY, «BBIMTYCKHUK
HAay4yuTCsl — YIUIYOJIGHHBI YpOBEHb», «BBIMYCKHHUK IOJYYUT BO3MOXHOCTh HAYYUTHCA —
yri1yOJIEHHBII YPOBEHb» — OMPEEIIIeTCs CIEeAYIOIIed METO10JIOTUEH.

Kak u B ocHOBHOM 0011eM 00pa3oBaHuu, IpyIia pe3yabTaToB «BBIMYCKHUK Hay4yUTCS»
MpeCcTaBiIsieT Cco00M pe3ynbTaThl, IOCTHKEHHE KOTOPBIX OOECIeunBaeTCs YYHUTEIEM B
OTHOIIEHUH BCEX 00yUaroluXcs, BRIOPABIIMX JAaHHBIN YpoBeHb 00ydeHus. ['pynmna pe3yabTaToB
«BBIMTYCKHUK TMOJTYYUT BO3MOKHOCTH HAYUYHMTHCS» OOECIIEUMBAETCS YYUTENIEM B OTHOILICHUU
yacTu HamOoJee MOTUBUPOBAHHBIX U CHOCOOHBIX 00ydaroluXcsi, BEHIOPABIINX AaHHBIN YPOBEHb
oOyuenus. [Ipu KOHTpoOJIE KauecTBa 00pa30BaHus rpyIa 3aJaHuil, OpUEHTUPOBAHHBIX HA OLIEHKY
JNOCTHIKEHHS] TUTAHUPYEMBIX pPE3yJIbTaToB H3 Onoka «BBIMYCKHUK MOIYYUT BO3MOXKHOCTH
HayYUTHCS», MOXKET BKIIOYATHCSI B MaTepuaibl O10ka «BBIMYCKHUK HaydUTCS». DTO MO3BOJIUT
MPEeIOCTaBUTh BO3MOKHOCTH OOYYaIOIIUMCS TPOJIEMOHCTPUPOBATH OBJIAJICHHE KAaYeCTBEHHO
WHBIM YpPOBHEM JIOCTIDKEHUN U BBISIBISATH JAUHAMUKY pOCTa YHCIEHHOCTH Haumbolee
MOATOTOBJICHHBIX 00YUaIOIINXCS.

[IpuHIUOHATEHEIM OTIWYHEM PE3yJIbTaTOB 0a30BOTO YPOBHS OT PE3yIbTaTOB YIIIYOIEHHOTO
YPOBHS SIBJISIETCS UX 11€JIeBasi HAITPABJICHHOCTbh. Pe3ypTaThl 0a30BOTO YPOBHS OPHEHTUPOBAHBI HA
o0mIyr0 (pyHKIMOHATBHYIO TPAMOTHOCTh, MOJYYEHHE KOMIIETEHTHOCTEW Ui TOBCEAHEBHOMN
YKU3HU U O0IIETO pa3BUTHS. ITa rpyNIa pe3ylibTaToB MPeInoaraer:

— TOHHMMAaHHWE TMPEIMETa, KIIYEBBIX BOMPOCOB M OCHOBHBIX COCTaBIISIIOIIMX 3JIEMEHTOB
M3y4aeMoi MpeaMeTHON 00macTy, uTo oOecrneunBaeTcs He 3a CUeT 3ayYMBAHUS OMpPEIEICHUN U
MpaBWJI, a TMOCPEJICTBOM MOJEIUPOBAHUSA U TOCTAHOBKH MPOOJIEMHBIX BOMPOCOB KYIHTYPHI,
XapaKTePHBIX [Tl TAHHOM MpeAMETHOM 001acTu;



— YMEHHUE peulaTb OCHOBHbIE IPAKTUUECKUE 3a/1a4M, XapaKTEPHbIE Ul UCIOJIb30BaHUsI METOI0B
Y MHCTPYMEHTApHUs JaHHOH MpeaIMeTHOH 001acTu;

— OCO3HaHME paMOK H3y4aeMOW MpeIMeTHON 001acTH, OTPAHUYEHHOCTH METOJOB H
WHCTPYMEHTOB, THITUYHBIX CBS3EH C HEKOTOPBIMU APYTUMHU 00JIACTSIMH 3HAHHUS.

Pe3ynbrarsl yriy0eHHOro ypoBHSI OpPUEHTHPOBAHbI Ha IOJIyYEHHE KOMIIETEHTHOCTEW MJist
nocieayromei mpopecCHOHAIBHON JEATENHHOCTH KaK B paMKax JaHHOM MpeAMETHOM o0nactu,
TaK U B CMEXHBIX C HEHl 00acTsax. JTa rpymnmna pe3yJbTaToB MPEIoJiaraeT:

— OBJI3/ICHUE KJIIOYEBBIMU TOHATUSAMU M 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX CTPOMUTCS JaHHAS
npeaMeTHasi 0o01acTh, Pacrmo3HABaHWE COOTBETCTBYIOUIMX WM TPHU3HAKOB W B3aMMOCBSI3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh PA3NIUYHbBIE TMOAXO/b K U3yYCHHUIO SBJICHUN, XapaKTEPHBIX IS
M3y4aeMoU MpeIMETHON 00J1acTH;

— YMEHHuE peulaTb Kak HEKOTOpble MPaKTHYECKUEe, TaK U OCHOBHBIE TEOPETUYECKHE 3a/lauH,
XapaKTepHbIE JJIs UCIOJb30BaHUs METOJI0B U MHCTPYMEHTApUs JaHHON IpeIMEeTHON o0nacTu;

— HaJU4Me TMPEJCTaBIEHUA O JaHHOW TPEJAMETHOW O00JIacTU Kak 1EJOCTHOW TEOpUH
(COBOKYITHOCTH TE€OPHI1), 00 OCHOBHBIX CBS35X C HHBIMU CMEKHBIMH 00JIACTSIMH 3HAHUM.
[IpumepHbIe TporpamMmbl Y4€OHBIX TPEIMETOB MOCTPOEHBI TAKUM O0Opa30oM, UTO TMPEAMETHBIC
pe3ynbTaThl 0a30BOTO YPOBHSI, OTHOCALIMECS K pa3fieny «BBIMYCKHUK MOIYYUT BO3MOXKHOCTH
Hay4YUTBCSI», COOTBETCTBYIOT MpPEIMETHBIM pe3ylibTaTaM paszjenia «BbIMyCKHUK HAayduTCs» Ha
yrayOneHHoM ypoBHe. [IpeameTHbie pe3ynbTaThl pasfena «BbIMyCKHUK MOTYYUT BO3MOXKHOCTH
HayYUTHCS» HE BEIHOCATCS Ha UTOTOBYIO aTTECTAIINIO, HO IIPU 3TOM BO3MOKHOCTb UX IOCTHKEHUS
JOJIKHA OBITH MTPEIOCTAaBJICHA KaXA0My 00ydaromeMycs.

B pe3syabrare M3yuyeHusi yyeOHOro mpeamera «XvUMHsD> Ha YPOBHe CpeIHero oomero
0o0pa3oBaHus:

BbINMyCKHUK HA Yri1y0JJeHHOM YPOBHE HAYUYMTCS:

—  pacKpbIBaTh Ha MpUMEpPax poJib XUMUU B (GOPMHUPOBAHUN COBPEMEHHON HAYYHOMN KapTHUHBI
MHpa ¥ B NPAKTHYECKON JEATEIbHOCTH YEJIOBEKAa, B3aMMOCBS3b MEXKJY XUMHUEH U JPYTUMH
€CTECTBEHHBIMU HAayKaMU;

—  WUIIOCTPUPOBATh HA NpPUMEpax CTAHOBJICHHE W HBOJIOLMIO OPraHUYECKOM XUMHUH Kak
HayK{ Ha pa3IMYHbIX HCTOPUUYECKHX ITAllax €€ pa3BUTHUS;

—  YCTaHaBJIMBATh NPUYMHHO-CIIECACTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHMUYECKHX
3JIEMEHTOB U NEPUOIUYECKUM U3MEHEHNEM CBOMCTB XMMHUUYECKHX JIEMEHTOB U UX COCAMHEHHI B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHYECKUX 3JIEMEHTOB B MIEPUOAUYECKON CUCTEME;

—  aHaIM3HMPOBATH COCTaB, CTPOCHHUE U CBOMCTBA BEUIECTB, IPUMEHSS [TOJI0KEHNS OCHOBHBIX
XUMHUYECKUX TEOPHUH: XMMHUYECKOTO CTPOCHHUsA OpraHudeckux coeauHenuii A.M. byrtiepona,
CTPOEHHMS aTOMa, XUMUYECKON CBSI3U, IEKTPOJIUTUUECKON JUCCOLMAIMN KUCIOT U OCHOBAaHUI;
YCTaHaBJIMBATh PUYMHHO-CIIEICTBEHHbBIE CBSI3U MEXY CBOMCTBAMH BELIECTBA U €r0 COCTABOM U
CTPOEHHEM;

— TPUMEHSATH IpaBUjia CUCTEMATUUYECKON MEXIYHApOJAHOW HOMEHKJIATYpbl Kak CpEICTBa
pasnuyeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (JOPMYIIBI HEOPTAaHUUECKUX U OPraHUYECKUX
BEIIECTB KaKk HOCHTENel nH(OpMaIMK O CTPOSHUU BEIIECTBA, €r0 CBOMCTBAX U MPUHAICKHOCTH
K OIIPENIETICHHOMY KJIaCCy COEIMHEHUN;

—  OOBACHATH MNPHUPOTYy U CHOcOObl OOpa30BaHUS XUMHUYECKOM CBS3M: KOBAJIEHTHOMN
(MonspHOM, HEMOJSIPHON), MOHHOM, MeTaNIM4ecKOl, BOJOPOJHONM — C LENbI0 ONpeAeTeHUs
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (U3MUYECKHE CBOICTBA HEOPTraHMYECKHX W OPraHMYEeCKHUX BEIIECTB U
yCTaHABIUBATh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEUIECTB OT THIA KPUCTAIIMUECKON PEIIeTKH;

—  XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COETMHEHHM, BBICIIUX OKCUAOB U TUAPOKCHUJIOB;

—  TNPUBOJUTH MPUMEPHI XUMHUUECKUX PEAKLUN, PACKPBIBAIOLINX XapaAKTEPHbIE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB H3YYEHHBIX KJIACCOB C LEIBI0 HX
UICHTU(PHUKAIIIN ¥ 00bICHEHUS 00JaCTH IPUMEHECHHUS,



- ONpCACIIAAT MCXAaHU3M PCAKIUHU B 3aBUCUMOCTHU OT yCJIOBI/Iﬁ MPOBCACHUA PCAKIIUU U
MMPOTHO3UPOBATH BO3MOKHOCTDb IMPOTCKAHUA XUMHUUYCCKUX peaKLII/If/'I Ha OCHOBE THIIA XUMHYECKOU
CBs3U U aKTUBHOCTHU PCArcHTOB;

- YCTaHaBJIMBATb 3aBUCUMOCTD peaKL{HOHHOﬁ CIIOCOOHOCTH OpraHn4eCKux COCIII/IHCHI/Iﬁ oT
XapakTepa B3aMMHOI'0 BJIMAHHA aTOMOB B MOJICKYJIaX C LCJIBIO HNPOTHO3UPOBAHHA ITPOAYKTOB
peaxiuu;

— YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHAYECKOU pPCakiun U CMCIICHUA XUMHWYCCKOT'O
PAaBHOBCECHA OT pa3JIMIHbIX q)aKTOPOB C TCJBIO OMMPEACIICHU A ONITUMAJIbHBIX YCJIOBI/Ifl IMPOTCKAaHHUA
XUMHUYCCKHUX ITPOLECCOB,

— YCTaHAaBJIMBATb 'CHECTUYCCKYIO CBA3b MCKAY KJIaCCaMU HECOPIraHNMYCCKUX U OPraHu4CCKUX
BCIIIECTB I o0oCHOBaHUA HpHHHHHHaﬂLHOfI BO3MOJXHOCTH IOJYYCHHSA HCOPraHUYCCKHUX U
OpPraHWYECKUX COCIMHCHHI 3aIaHHOTO COCTaBa M CTPOCHHS,

— HO)I6I/IpaTB PE€arcHThel, YCJIOBHA W OHNPCACIATL MNPOAYKTHI peaKHHfI, TIO3BOJIAOHINX
peanu3oBaTth J1abOpaTOpHbIiE W  TMPOMBIIUICHHBIE CHOCOOBI  TOJIYU€HUS  BaKHEUIIIHUX
HCOPraHNM4YCCKUX U OPraHN4CCKHUX BCUICCTB,

—  OTPEJCIATh XapaKTep CPelbl B pe3yIbTaTe TUAPOJIH3a HEOPraHUICCKUX U OPraHUISCKUX
BCIICCTB W IMPUBOJUTHL IMPHUMEPBI TUAPOJIM3a BCHICCTB B HOBCG}IHGBHOﬁ JKHU3HU 4YCJIOBCKA,
OHMOJIOTHYECKHUX OOMEHHBIX nponeccax u MPOMBIINITICHHOCTH,

— IIPHUBOJUTDH OpUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B mnpupoae,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U X KUBHEACATCIIBHOCTH OPTraHN3MOB,

— 000CHOBBIBATH MMPAKTUYCCKOC UCIIOJIBb30BAHUC HECOPTAHNYCCKUX U OPraHNYCCKUX BCIICCTB
U UX peaKuil B IPOMBIIUIEHHOCTH U OBITY;

—  BBINIOJHATh ~ XUMHUYECKHH  DKCIIEPUMEHT IO  PACIO3HABAHHIO W IOJYYCHHIO
HEOPraHUYeCKUX U OPraHHMYECKUX BEIIECTB, OTHOCSIUXCS K pa3IMYHBIM KJIaccaM COCIMHEHHH, B
COOTBETCTBUU C TPABWIAMHU U TpUeMaMH 0e301acHOW pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH H
71a00paTOPHBIM 000PYIOBAHHUEM;

—  TPOBOAMTH PACUETHl HA OCHOBE XMMHUYECKUX (POPMYIT i ypaBHEHUH PEaKIIHiA: HAXOKICHNE
MOJIEKYJISIPHOH (POPMYJIBI OPraHUYECKOTO BEHIECTBA 10 €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO MPOJYKTaM CTOPaHUs; pacyeTbl MacCOBOH JOJIH
(Macchl) XUMUYECKOTO COCIMHEHUS B CMECH; pacdyeThl Macchl (00beMa, KOJMYEeCTBA BEIICCTBA)
MPOIYKTOB PEaKIUH, €CIIM OJHO M3 BEHIECTB JAaHO B M30BITKE (MMEET NPUMECH); PacyeThI
MaccoBOM WM OOBEMHOUM IOJM BBIXOJA TPOJYKTa PEaKIUU OT TEOPETHYECKH BO3MOXKHOTO,
pacueThl TeIIOBOTO dPPEKTa peaKiuu; pacueTbl 00bEMHBIX OTHOIICHUH ra30B P XUMUYECKUX
peaKImsx; pacueTsl Macchl (00beMa, KOJMUECTBA BEUIECTBA) MPOIYKTA PEAKIUHU, CCIH OJJHO M3
BEIIECTB J]AHO B BHJIC PACTBOPA C ONPEICICHHON MacCOBOH JI0JIeH paCTBOPEHHOTO BEIIECTBA;

—  HCIOJIb30BaTh METOJbl HAy4yHOTO TIO3HAHUS: aHAIW3, CHHTE3, MOJCIHPOBAHUE
XUMUYECKUX TIPOIIECCOB M SIBICHUH — TPU PEUICHUU Y4eOHO-MCCIICAOBATEIILCKUX 3a/1au 10
W3YUYEHHIO CBOMCTB, CIOCOOOB MOJIYUCHHSI U PACTIO3HABAHHUS OPTaHUYECKUX BEIICCTB;

—  BJIQJCTh TpaBHJIaMU OE301IACHOTO OOpAIICHUS C CIKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEII[ECTBAMHU, CPEACTBAMH OBITOBOM XUMUMU;

—  OCYILECTBISTh TOUCK XMMHUYECKOW HH(POpPMAIMM IO Ha3BaHUSAM, WICHTH(PHKATOpaM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

— KpPUTHYECKH  OILIEHWBAaTh W  HMHTEPIPETUPOBATH  XUMHUYECKYID  WH(OPMAIHIO,
COJIepIKalIylocs B COOOIIEHUSAX CPEACTB MaccoBoil mHpopmaImu, pecypcax MHTepHeTa, HAyIHO-
MOMYJISIPHBIX CTAaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B ENSIX BBISBICHHUS
OIIMOOYHBIX CYXJIEHUH U (POPMUPOBAHUS COOCTBEHHOM MO3UIINY;

—  yCTaHaBJIMBATh B3aMMOCBS3HU MEXAy (pakTamMu U TEOpHEH, MPUUUHON U CIEACTBHEM MPH
aHalu3e TMPOOJIEMHBIX CHUTyallud ¥ OOOCHOBaHMHM MPHHUMAEMBIX pEIICHH Ha OCHOBE
XUMHYECKUX 3HAHUM;

—  TPEIACTABNSATH MYTHU PEIICHUs TJI00aTbHBIX MPOOIEM, CTOSIIUX Mepe] YeIOBEYECTBOM, U
MEePCIIEKTUBHBIX HANPABICHUI Pa3BUTHS XUMUYECKHUX TEXHOJOTHH, B TOM YHCIIE TEXHOJIOTHIA



COBPCMCHHBIX MAaTCpPHAJIOB C pa3111/1qH0171 (I)YHKI_II/IOHaHBHOCTBIO, BO300HOBIISIEMBIX HUCTOYHHUKOB
ChIpbA, HepepaGOTKI/I " yTWIM3aluy IMPOMBIIIJICHHBIX U OBITOBBIX OTXOO0B.
BoInycKHUK HA YIJIy0J€HHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

- q)OpMy.]II/IpOBaTb Oejib KUCCJIICAOBAHUA, BBIABUI'aTb W IPOBCPATH OSKCICPUMCECHTAJIBHO
TUTIOTE3bl 0 XUMUYECKHX CBOKWCTBAX BEIICCTB HA OCHOBE X COCTaBa U CTPOCHHSI, X CIIOCOOHOCTH
BCTYyIIaTb B XUMHUYCCKUC PCAKIIUU, O XapPaAKTCPC 1 NPOAYKTAX PA3JTIMYHBIX XUMHUYICCKHUX peaKHHfI;

— CaMOCTOATCIIbHO INIAHUPOBATH U ITPOBOAUTE XUMUYCCKUC SKCIICPUMCHTELI C CO6J'IIOIICHI/I€M
npaBui1 6€301acHOM pabOTHI C BEIIECTBAMH U JIAOOPATOPHBIM 000PYJIOBAHUEM;

—  UHTEPIPETHPOBATH JAHHBIC O COCTaBE W CTPOCHHU BEIICCTB, IMOJYYCHHBIE C TIOMOIIBIO
COBPEMCHHBIX (bHBI/IKO-XI/IMI/I‘-IeCKI/IX METOJOB,

—  ONHCHIBATH COCTOSIHHE OJJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXAaHUYCCKUX Hpe)ICTaBJ'IeHI/Iﬁ 0 CTPOCHUHU aTOMa JJIid 00BsACHEHUS PE3YJILTATOB CIICKTPAJIBHOT'O
aHaIN3a BEIIeCTB;

—  XapakTepu30BaTh pOJIb  a30TOCOJEPKANIUX TETEPONHKINYSCKUX COCIUHEHUN W
HYKJIICMHOBBIX KHCJIOT KaK BaXHEHIINX OMOJIOTHYECKN aKTUBHBIX BCUICCTB,

— IIPOTHO3UPOBATH BO3MOXHOCTH MMPOTCKAaHUA OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKHHﬁ, JICKaAIMX B OCHOBE IPUPOJHBIX U IMTPOU3BOACTBECHHBIX IIPOLICCCOB.

I1. Conep:xkanue npeamera

B cucreme ectecTBEeHHO-HAy4YHOTO 00pa30BaHUS XUMUS KaK y4eOHBIHM MpeaMeT 3aHUMAaeT
BA)KHOE MECTO B IIO3HAHWU 3aKOHOB MPHPOJbI, (POPMUPOBAHWU HAYYHOW KapTUHBI MUDA,
XMUMHUYECKON TpaMOTHOCTH, HEOOXOJUMOW JJisi MOBCEAHEBHOM JXM3HU, HAaBBIKOB 3/JI0pPOBOTO U
0€30MacHOTO Ui YellOBEKa U OKpYXKarollel ero cpeapl oOpas3a KU3HHU, a TaKXKE B BOCIIUTAHUU
9KOJIOTMYECKOM KyJIbTYpbl, GOPMUPOBAHUN COOCTBEHHOM MO3UIMH IO OTHOIICHHUIO K XUMHUYECKON
nH(popMaLnY, TOTy4aeMOl U3 pa3HbIX HICTOYHUKOB.

YcnemHocTs u3ydeHHs Y4eOHOTO TpeaMeTa CBs3aHa C  OBJIAJICHHEM OCHOBHBIMU
MOHATHAMH XUMHH, HAy4YHBIMH (DaKTaMmH, 3aKOHAMHU, TEOPHSIMH, MPUMEHEHHEM MOJy4YEeHHBIX
3HAHWUM MIPH PEIICHUH MTPAKTHYECKUX 3a/1a4.

B cootBerctBUnM ¢ ®I'OC COO xumus MOXKET M3ydaTbcs Ha 0a30BOM M yriIyOJICHHOM
YPOBHSIX.

N3yuenne xumMuu Ha 0a30BOM  YpPOBHE OpPUEHTHPOBAHO Ha  oOecreueHue
o011eo0pa3oBaTeabHON U OOIIEKYIBTYPHON MOATOTOBKU BBIITYCKHUKOB.

Copepxanune 0a30BOTO Kypca IO3BOJISIET PACKPBITh BEIyIIME KU U OTHAEIbHbIC
MOJIOKEHUSI, Ba)XHBbIE B IO3HABATEIHLHOM M MHUPOBO33PEHUYECKOM OTHOUICHHH: 3aBUCHMOCTH
CBOMCTB BEIIECTB OT COCTaBa W CTPOCHHS; OOYCIOBJICHHOCTh NPUMEHEHHS BEIIECTB HX
CBOMCTBaMH; MaTepUaIbHOE EIUHCTBO HEOPraHMYECKUX U  OPraHMYeCKHX  BEIeCTB;
BO3pacTamolas pojb XUMHUHU B CO3JaHHHM HOBBIX JIEKAPCTB M MaTEPHANIOB, B SKOHOMHUH CHIPBS,
OXpaHe OKPYXKaloIIe cpebl.

N3ydyenne xumuu Ha yriiyOJeHHOM YpOBHE MperojiaraeT MOJHOE OCBOEHHE 0a30BOTO
Kypca U BKJIFOYAET PACIIMPEHNE MTPEAMETHBIX PE3YIbTATOB U COAEPKAHUSL, OPUEHTUPOBAHHOE Ha
MOJATOTOBKY K HOCIenyoLeMy IpodeccnoHaTbHOMY 00pa30BaHUIO; Pa3BUTHE WHAWBUIYAIbHBIX
criocoOHOCTeH oOydaromuxcst myTemM Oosiee TIIyOOKOro, 4eM 3TO MpeaycMaTpuBaeTcss 0a30BbIM
KypCOM, OCBOECHMSI OCHOB HAayK, CUCTEMATHYECKUX 3HAHUM; YMEHHME NPUMEHATH INOJyYEHHBIE
3HAaHUS A pelIeHUs NPAKTHUECKUX U Y4eOHO-MCCIIeOBATENbCKUX 3aJad B H3MEHEHHOM,
HECTaHJAPTHOM CUTyallMM; YMEHUE CHCTEeMaTU3UpOBaTh M OOOOIIATh IMOJIyYEHHbIC 3HAHUS.
W3yuenune npeamera Ha YriayOJIEHHOM YpOBHE IO3BOJIET C(HOPMHUPOBATH Yy OOYdarOUIMXCS
YMEHHUE aHAIN3UPOBATh, IPOTHO3UPOBATH U OLICHUBATD C MO3UIIMU SKOJOTHYECKON 0€30MacHOCTH
MOCIIEICTBUS OBITOBOM M MPOU3BOJICTBEHHON JIEATELHOCTH YeNIOBEKa, CBI3aHHOH C MOTyuYeHHEM,
MIPUMEHEHHEM U NepepaboTKON BEIIECTB.

Wzyuenne npeamera «XuMHsS» B 4YacTH (OPMHUPOBAHUS Yy OOYUYAIOUIMXCS HAYyYHOTO
MHUPOBO33PEHHUS, OCBOCHHUS OOIEHAYYHBIX METOJOB TIO3HAHUS, a TaKXkKe MPAKTUYECKOTO



MPUMEHEHHs HAyYHBIX 3HaHUI OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C MpeaMeTamMu obiacteit
€CTECTBEHHbIX, MATEMAaTUUYECKUX U TYMAaHUTAPHBIX HaYyK.

[IpumepHas mnporpamma yueOHOro mpeaMera «XHUMHsS» COCTaBI€Ha HAa OCHOBE
MO/IyJBHOTO MIPUHIUIIA IOCTPOCHHS Y4eOHOr0 MaTepuasa, He OIpeAessieT KOJIMYECTBO YacoB Ha
n3ydeHre y4eOHOTO MpeaMeTa W KIacChl, B KOTOPBIX MPEAMET MOXKET u3ydaThes. KypcuBom B
MPUMEPHBIX Y4YEOHBIX MpOTpaMMax BBIJACJIECHbl 3JEMEHTbl COACpPKAHUs, OTHOCSIIUECS K
pe3ysibTaTaM, KOTOPbIM 00y4aroIINECs «I0Jy4aT BO3MOKHOCTb HAYUYUTHCSI».

[IpumepHas nporpaMMa y4yuThIBa€T BO3MOXHOCTb ITOJIy4E€HUS! 3HAHUN B TOM YMCIIE Yepe3
MIPaKTUYECKYIO EATEIbHOCTh. B mporpamme coaepkutcs NpUMEpPHBIA NepedeHb MPaKTHYECKUX
pabot. [Ipu cocraBnenun paboyeil MporpaMMbl YIUTENh BIPaBEe BBIOpATh M3 MepedHsi padoThI,
KOTOpbIE CcYMTAaeT HauOoJiee 1eIeco00pa3HbIMM, C Y4YE€TOM HEOOXOJUMOCTH JIOCTHKEHUS
MIPEIMETHBIX PE3yIbTATOB.

Yray0aeHHblil ypoBeHb

OcCHOBBI OPraHUYeCcKoil XUMHUH

[TosiBneHKe M pa3BUTHE OPraHUYECKON XUMHH Kak Haykd. [Ipenmer oprannueckoi xumun. Mecto
Y 3HaYE€HHUE OPTaHNYECKOM XMMUHU B CUCTEME €CTECTBEHHBIX HayK. B3aMOCBsI3p HEOpraHM4eCKUX
1 OpraHUYEeCKUX BEIECTB.

XUMHYECKOE CTPOEHHUE KaK MOPSIIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUHM XHMHUYECKOTO CTPOEHHUS OPraHUYEeCKUX COETUHEHUI
A.M. BytiepoBa. YriepoaHblid CKEJIET OPraHudecKo MOJeKyibl. KpaTHOCTh XMMUYECKOU CBSI3H.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMUMHYECKOTO CTPOEHMsI Mojekyid. M3omepus u nuzomepsl.
[Tonsitne o dpyHkuonansHOM rpynmne. [IpuHIKIBI KIacCUPUKAIIMN OPraHUYECKUX COEIMHEHUN.
MexnyHapoaHas HOMEHKJIATypa UM MNPUHIUINBI 00pa30BaHHs Ha3BaHUN OpPraHHUYECKUX
COECIUHEHUN.

Knaccudukanmus ©  0COOGHHOCTH  OpPraHMYECKHMX  peakuuid. PeaknmoHHBIE  LEHTPHI.
[TepBoHayanbHbIE MOHATHS O TUIAX U MEXaHU3MaX OPraHUYECKUX peakiuid. ['OMOIUTUYECKU 1
TeTEPOTUTUICCKUN Pa3pblB KOBAJIGHTHOM XUMHYECKOU cBsi3u. CBOOOTHOPAIMKATBHBIN U HOHHBIN
MexaHu3Mbl peakiuu. [ToHsTHe o HykIeoduiie u MexTpodue.

AnKaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl MeTaHa. SP°-rubpuausamus
opOutaneii aromoB yriepoda. I['omosornyeckuit pang u  obmas ¢opmyaa  aIKaHOB.
Cucrematnueckass HOMEHKJIaTypa aJIKaHOB WU paauKaioB. M3omepus yriepoIHOro CKelera.
OusnyecKkue CBOWCTBA aJKAaHOB. 3aKOHOMEPHOCTHM M3MEHEHUS (U3NYECKUX CBOMCTB.
XHUMHYECKHE CBOMCTBA  AJKAaHOB: TAJIOT€HUPOBAHME, JIETUAPUPOBAHHUE, TEPMUUYECKOE
pasioKeHue, KPEeKMHT KakK CIocoObl MOJYYeHHs] BaKHEHIIUX COETUHEHHIl B OpraHM4ecKOM
cuHTe3e. ['opeHne ajaKkaHoOB Kak OJIMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B MPOMBILIIEHHOCTH U
ObITy. M30oMepu3anus kak croco0 MoaydeHus: BRICOKOCOPTHOro OeH3uHa. MexaHu3M peakiuu
cBOOOAHOpauKanbHOro 3amemnieHus. [lomydenue ankanoB. Peakuus Bropua. Haxoxnenue B
MPUPOJIE U TPUMEHEHUE AJIKAHOB.

Huknoankanel. CTpoeHre MoJieKynl IukiIoankaHoB. OOmas Qopmyna IUKIOATKAaHOB.
Homenknarypa nuknoankasos. M3omepus HUKIOAIKaHOB: YTIEPOJHOTO CKENETa, MEKKIIACCOBas,
IPOCTpAaHCTBEHHAs (yuc-mpanc-nzomepusi). Crenuduka CBOMCTB IMKIOAIKAaHOB € MallbIM
pa3MepoM LuKJa. Peakiuy npucoeMHeHNs U paiuKajabHOTO 3aMEIECHHUS.

ANKeHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYIbI STHJIEHA. SP°-rUOpHIU3aIus
opbuTaneil aToMOB yriepojia. G- U m-CBA3U. ['oMonorunueckuii psja u obmas GopMysa alKkeHOB.
Homenknarypa ankeHoB. M3o0Mepust aIKEHOB: YTIIEPOJHOTIO CKEJIETA, OJIOKEHUS KPaTHOM CBSI3H,
IIPOCTPAHCTBEHHAA (yuc-mpanc-u3omepus), MexkinaccoBasd. dusnueckue CBOICTBA aJIKEHOB.
Peakiun  37€KTpOPUIBHOTO TNPUCOEAWHEHHUS KaK CHoco0 MOJydeHUs (QYHKIHMOHAIBHBIX
MIPOU3BOIHBIX YrIeBoa0poJoB. IlpaBuno MapkoBHUKOBa, €ro 3JEKTPOHHOE OOOCHOBaHHE.
Peaknun okwucienuss u noiuMepuszanuu. [lonudTuiaeH Kak KpYMHOTOHHAKHBIM MPOJIYKT
XMMHUYECKOTO MPOU3BOACTBA. [IpoMblIsieHHbIE U J1a00paTOpHbIE CIOCOOBI MOTYUYEHHUS aJTKEHOB.
IIpasuno 3aiiyesa. llpuMeHeHNE aIKEHOB.



Ankanuensl. Kiaccudukanus ankagieHOB MO B3aUMHOMY PAcIlOJIOKEHUIO KPAaTHBIX CBS3EH B
Mouiekyae. OcoOEHHOCTH HIEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOEHUS COMPSDKEHHBIX
ankaguenoB. OOmas ¢opmymna ankaaueHoB. HomeHknarypa © H30MepuUs aJIKAJHEHOB.
@uU3MYECKUE  CBOWCTBA  AJIKAAUEHOB. XMMHUYECKME CBOMCTBA  aJKAJMEHOB: PpEAKLUUHU
MPUCOEIUHEHUS (THAPUPOBAaHUE, TaJOI€HUPOBAHMUE), TOPEHHUA U NoJuMmepuszauuu. Brxiag
C.B. JlebeneBa B NOJy4eHME CHHTETHYECKOro Kaydyka. Bynkanuzanus kaydyka. Pesuna.
Muoroo6pa3ie BHIOB CHHTETHUECKHUX KAaydyKOB, MX CBOWCTBa M mnpumMeHeHue. [lomydenue
aJIKa/InEHOB.

ANKUHBI. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl alleTUIIeHA. SP-THOpHUAn3aLus
opOuTaseii aroMoB yriiepoa. ['oMmosiorudeckuii ps u o6mias popmyna ankuHoB. HomeHkmarypa.
N3omepusi: yriepoJHOro ckenera, NOJOXKEHUS KpaTHOW CBA3M, MeXKiaccoBas. Pduznueckue
CBOWCTBA QJIKWHOB. XHWMHUYECKHE CBONCTBA QJIKHMHOB: PEAKIUM TPUCOCTUHEHHUS KaK CIoco0
MOJIyYEHUsI TOJMMEPOB U JPYTUX TMOJE3HBIX MNPOAYKTOB. Peakyuu 3amewenus. I'opeHue
alleTUJIeHa KaK HMCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHM JJIsi CBApKU M PE3KU METAJUIOB.
[Tonyuenue aneruneHa NUPoOJIM30M MeTaHa U KapOuIHBIM MeTo1oM. [IpuMeHeHme aneTuieHa.
Apenbl. Ucmopus omxpeimusa Oenzona. COBpeMEHHbIE NPEICTABIECHUS 00 3JIEKTPOHHOM H
MIPOCTPAHCTBEHHOM CTPOEHMH OeH3oJ1a. MI3oMepus 1 HOMEHKIIaTypa roMojoros Oexzosna. Obmas
dbopmyna apeHoB. duznueckue CBOMCTBA OeH3071a. XMMHUYECKHE CBOMCTBA OCH30J1a: peaKINu
ANEeKTPpOUIBHOTO 3aMellleHus (HUTpPOBaHUE, TaJOT€HUPOBAaHUE) KaK CHoco0 TMOJydeHHs
XMUMHUYECKUX CPEJCTB 3alUThl PACTEHUH; MPUCOEAUHEHUs (THIPUpPOBAHHUE, TraJOre€HUPOBAHUE)
KaK JI0Ka3aTeJIbCTBO HEMpeIeNbHOro XapakTepa 0en3oa. Peakius ropenus. [lonyuenue 6ensouna.
Ocobennocmu xumuueckux ceoticme monyona. B3aumHoe BIUsSHUE aTOMOB B MOJIEKYJIE€ TOJIyOJIa.
Opuenmayuonnvle 3¢gpexmol 3amecmumerneti. IlpumeneHne romoaoros 0eH3o01a.

Crmuptel. Knmaccudukanmsi, HOMEHKIaTypa CUpToB. ['omMosiorudeckuii psigx U odmmas dopmyna
MpelelbHbBIX OJHOATOMHBIX cnupToB. WM3omepus. dusmueckue CBOWCTBA MNpeAETbHBIX
OJIHOATOMHBIX CIIUPTOB. BogopoHas CBsA3b MEXIy MOJIEKYIAMU U €€ BIHUSIHHUE Ha GU3NYECKUE
CBOWCTBA CHHUPTOB. XHMHYECKHE CBOWCTBA: B3aMMOJICKUCTBHE C HATpPHEM KaK CIoco0
YCTAHOBJICHHUS] HAJUYMS THIPOKCOTPYIIBI, C TaJIOT€HOBOJOPOAAMH KaK CHOCO0 TMOJyYEeHUS
pacTBopuUTeNel, BHYTPU- U MEKMOJIEKYIIIpHas aeruapaTaius. Peakius ropeHusi: CIUpThl Kak
ToruBo. [losryuenue sTaHoa: peakuus OpoKEeHuUs TITI0KO3bI, THIpaTanus TuiaeHa. [Ipumenenue
MeTaHoJi1a U TaHoJa. Ouznosornyeckoe IEHCTBUE METaHOJA U STaHOJa HAa OPraHU3M YellOBEKa.
DOTUICHIJIMKOJIb YW TIUIEPUH KakK TMPEACTABUTENHM NPEICIbHBIX MHOIOAaTOMHBIX CIIHUPTOB.
KauecTBeHHass peakiusi Ha MHOTOATOMHBIE CIUPTHI U €€ NPUMEHEHHE IJIi pPacrno3HaBaHUS
[JIMLIEPUHA B COCTaBE KOCMETHYECKHX cpelacTB. [IpakTuyeckoe MpUMEHEHUE STHIICHTIUKOMS U
[JIMILIEpUHA.

@®enon. Crpoenue Moisekynbl (eHona. B3zauMHoe BiIMsSHUE aTOMOB B MoJleKyne (eHoa.
Oduznyeckue cpoiicTBa (eHosna. XUMHUECKHE CBOMCTBAa (peakiMy C HAaTPUEM, THIPOKCHIIOM
Hatpus, Opomom). [lonydyenue denona. [Ipumenenune denona.

Anpnerunpl u ketoHbl. Knaccudukanus anpaerusioB M keToHOB. CTpoeHHE MpeaeabHBIX
IBJETUAOB. DIJIEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHOM  IpYMIIBI.
I'omonoruueckuit psa, odmas GopMmyna, HOMEHKIATYpa U M30MEpHS MPEIEIbHBIX albICTHIIOB.
Ou3nyecKkue CBOWCTBA TMpeAeibHBIX aJbJACTUAOB. XHWMHUYECKHE CBOWCTBA MpeAeiIbHBIX
aNbJIETHJIOB: THAPUPOBAHUE; KAYECTBEHHbIE pPEAKIMH Ha KapOOHHWIBHYIO TpymHmy (peaxius
«cepedpstHOTO 3epKanay, B3aumojeicTBue ¢ ruapokcuaom meau (I1)) u ux mpumeneHue s
OoOHapy)XeHHsI TpPEIeNbHBIX albJETHI0OB B IPOMBIIUICHHBIX CTOYHBIX Bojax. llomyueHwue
MIpeIebHBIX ABJETHIOB: OKUCICHHE CIHUPTOB, THApaTanus anetwieHa (peakuus Kydeposa).
Tokcuunocth anpaerugoB. IlpuMenenue dopmanpaeruaa ©u amerampAeruaa. AILIETOH Kak
npeacTaBuTeNb kKeToHOB. CTpoeHHe MoJeKynbl aneroHa. OCOOEHHOCTH PEaKLIMU OKHCICHUS
anietoHa. [Ipumenenue anerona.

KapOonoBbie kucnotel. Kinaccudukanus v HOMEHKIaTypa KapOOHOBBIX KHCHOT. CTpoeHue
MpeIeNbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHCIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIIbHOM rpymmbl. ['oMonorndyeckuit psa u obmas Gopmynna nmpeaenbHbIX 0JHOOCHOBHBIX



KapOOHOBBIX KHCIOT. PU3nYeckue CBOWCTBA MPEJAETbHBIX 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOICTBA IPEIEIBbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT (pPEaKLUU ¢ METalIaMH,
OCHOBHBIMM OKCHJIaM{, OCHOBAHMSIMM M COJSIMH) KakK IOJATBEP)KJIEHUE CXOJACTBa C
HEOPraHMYeCKUMHU KucCIoTaMu. Peaknus stepudukanuum U ee oOparuMocTs. Brmsaue
3aMEeCTHTENe B YIJIEBOJOPOJHOM paJHKale Ha CWIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XUMUYECKUX CBOMCTB MYypaBbHUHOM KHUCHOTHL. [lonydeHue mpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT: OKHCJIEHHME aJKaHOB, aJKEHOB, IEPBUYHBIX CIIMPTOB, aJbJAETUIOB.
Bakneiimue npeacraBuTenu KapOOHOBBIX KUCIIOT: MypaBbUHas, YKCyCcHas U OeH30lHas. Briciine
npeneibHble W HENpelelibHble  KapOOHOBbIE  KHUCIOTBL.  Onmuueckas — uU30Mepusl.
Acummempuueckuii amom yenepooa. Ilpumenenne kapOOHOBBIX KUCIIOT.

Cnoxwubie >¢upsl u xupbl. CTpoeHHE M HOMEHKIATypa CIIOXHBIX 3QHupoB. MexkiaccoBas
n3oMepHs ¢ KapOOHOBBIMHU KuciaoTaMu. CriocoObl MOJIydeHUs CIOXKHBIX 3¢pupoB. OOpaTUMOCTh
peakuuu stepudukanuu. [IpuMmeHeHue CIOXHBIX 3(QHUPOB B MUIIEBOM U mMapproMepHOU
MPOMBIIIIEHHOCTH. JKHPBI KaK CJIOXHBIE d(PUPHI TVIMIIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble W KUBOTHBIE KUPBI, UX cOCTaB. PHU3UUECKUE CBOMCTBA KUPOB. XHUMUYECKHE
CBOMCTBa UPOB: THAPUPOBAHME, OKHCIeHUE. [MIpOIu3 WM OMBUIEHHE XUPOB KaK CHOCOO
MIPOMBIIIIJIEHHOTO TIOJYYEHHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. [Ipumenenue xupoB. Mpuia
KaK COJIM BBICITUX KapOOHOBBIX KMCJIOT. MOTOIIHE CBOMCTBA MBLIA.

VYrneBoapl. Knaccudukamnus yrieBomoB. dusznyeckre CBOWCTBA W HAXOXJEHUE YTIIEBOJIOB B
npupoje. [roko3a Kak aabJeruJoCHUpT. XUMHUYECKHE CBOMCTBA TIIIOKO3BL: ayuiuposatue,
anKuIUposanue, CIUPTOBOE U MOJIOUHOKHUCIIOE OpoKeHue. DKCIIepUMEHTaIbHbIE J0Ka3aTebCTBA
HaJIM4us albJeTUIHOW M CHUPTOBBIX Ipynn B rirokose. [lomydenue riatokosbl. Dpykmosza Kax
usomep entokosvl. Puboza u oesoxcupubosza. Baxuewmme mucaxapuisl (caxaposa, J1aKkmosd,
Manbmosa), UX CTpoeHue U (pusnueckue CBOMCTBA. [ MAPOIN3 caxapo3bl, JIaKmMOo3bl, MAalbmMO3bl.
Kpaxman u memrnono3a kKak OWOJIOTHYECKHUE TOJUMEPHI. XHWMHUUYECKHE CBOMCTBA Kpaxmaya
(rumponu3, Ka4ecTBEHHAs peaklys C HOJOM Ha KpaxMmall M ee IMpUMEHEHHUE JUis OOHapyKEeHUS
KpaxMaJja B MpOAYKTaxX MUTAHUS). XUMHUYECKUE CBOMCTBA LEJUIIOI03bI: THAPOIIN3, 00pa3oBaHue
cinoxHbIX 3¢upoB. [IpuMenenne u Guonoruveckas poib yrieBoJoB. OKHUCIEHHE YIIIEeBOJIOB —
WCTOYHUK SHEPTruu >KUBBIX OpraHu3MoB. [loHsTHe 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha MpHUMEpe
aleTaTHOIO BOJIOKHA.

Unentuduxanuss oOpraHdyecKkux coeAWHEHUN. [eHeTwueckas CBs3b MEXIy KIaccamu
OpPraHUYECKUX COECIUHEHHI.

Awmunsbl. IlepBuunble, BTOpUYHBIE, TpeTU4Hble amMuHbL. Kiaccupukanus aMUHOB MO THILY
YIIEBOJOPOJHOTO  pajuKajga M YUCIYy AaMHUHOTPYIII B  MOJIEKyJe. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MPEAEIIbHBIX aMUHOB. PU3MUECKUE CBOMCTBA aMUHOB. AMUHBI KaK
OPraHMYECKUE OCHOBAHUS: PEAKUUU C BOJOW, KuciaoTamu. Peakuuss ropeHus. AHWIMH Kak
MIPE/ICTaBUTENb apOMaTUYeCKNX aMUHOB. CTpoeHHe aHWIMHA. [I[puYrHbBI 0CIa0lIeHnss OCHOBHBIX
CBOWCTB aHWJIMHA B CPABHEHUU C aMHUHAMM IIPEIEIBHOTO psija. XMMUYECKHUE CBOMCTBA aHUJIMHA!
B3aUMOJICHICTBUE C KHCIOTaMH, OpOMHOW BOJOW, okucinenue. IlodydeHue amMHuHOB
AIKWIMPOBAHUEM aMMMaKa U BOCCTAHOBJIIEHHMEM HHUTPOIPOM3BOAHBIX YII€BOJOPOAOB. Peakiuus
3unuHa. [I[pumMeHeHre aMrMHOB B (hapMalleBTUYECKON MPOMBIIIIIEHHOCTU. AHUIUH KAK cblpbe 05
npou3eo00cmea anunuHoswix kpacumenei. Cunme3ssvl Had OCHO8e AHUTUHA.

AwmunokucioTsl u 6enku. CoctaB U HoMeHKIaTypa. CTpoeHue aMUHOKUCIOT. ['oMooruueckuit
PSI TpeleNbHBIX aMUHOKUCIOT. M30Mmepus npedenvHulx amunoxuciom. OU3NYECKHe CBOICTBA
MpelenbHBIX aMHUHOKHUCIOT. AMHHOKHCIOTHI Kak aM(pOTepHble OpPraHUYECKUE COEIWHEHUS.
Cunte3 nentunoB. llentuanas cBs3b. buosnoruyeckoe 3HaueHHe a-aMUHOKHCIOT. Ob6mactu
MPUMEHEHHs] aMUHOKHCIIOT. benku kak mpupoanbie Ouononumepsl. COcTaB M CTpOEHUE OEIKOB.
OcnosHvle amuHoKuciomsl, oodpaszyiowjue Oenku. XUMHUYECKUE CBOMCTBAa OENKOB: THJIPOJIU3,
JeHaTypalus, KauyecTBeHHbIE (LIBETHbIE) peakiuu Ha Oenku. IlpeBpamieHus OeNKOB MUIIHM B
opranusMe. buonornyeckue pyHKuUU O€NKOB. [ocmudicenuss 6 uzyyeHuu cmpoenus u cunmesa
benkos.



Aszomcodepaxcawue eemepoyukiuieckue coeouHenus. Iluppon u nupuoun: 21eKMpPOHHOE
cmpoeHue, apoMamuyeckuli Xapakmep, paziudue 6 HNpOAGNeHUU OCHOBHLIX CBOUCME.
Hyxneunoswie xucnomwi: cocmas u cmpoenue. Cmpoenue nykieomuoos. Cocmae HyK1euHo8bIxX
kucnom ([[HK, PHK). Ponb HyK1€eUHO8bIX KUCIOM 8 JHCUZHEOesIMEIbHOCMU OP2AHUZMOS.

Bricokomonekymsipabie  coeauHeHHs. OCHOBHBIE TIOHSATHS  BBICOKOMOJICKYISPHBIX
COEIMHEHUI: MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEpPU3ALHU.
Knaccupukamuss monumepoB. OCHOBHBIE  CIIOCOOBI  TMOJYYEHHUS  BBICOKOMOJICKYJISIPHBIX
COEJIMHEHUI: peaKkIMK MOJIMMEPU3ALIUHY U NTOJIMKOHAeHcauuu. CTpoeHUE U CTPYKTYypa IOJIUMEPOB.
3aBUCUMOCTh  CBOMCTB  IHOJMMEPOB OT CTPOEHUS MOJIEKYl. TepMOIUIaCTUYHBIE H
TEPMOPEAKTUBHBIE TOJUMEPHL.  [Ipogodswue opeanuueckue noaumepsl. Komnosummnole
mamepuanwl. Illepcnekmugol uUCnoIb306anUsl KOMno3umHuvlx mamepuanos. Knaccuduxarus
BOJIOKOH. CHHTeTHyeckue BojoKHA. [lommadupHble M mojimaMuAHbIE BOJOKHA, MX CTPOEHUE,
cBoiictBa. IlpakTuueckoe HCNONb30BaHUE BOJOKOH. CummemuuecKkue nieHKU. U30AAYUS O
npo6000s, MemOpaHvl Ok ONPECHEeHUs: 800bl, 3AWUMHbBIE NIeHKU OISl ABMOMOOUNel, NIACbIPU,
xupypeuueckue nogsasku. Hosvle mexnonozuu Oanvheliuie2o co8epulencmeosaniiss NoJUMepHbIX
mMamepuanos.

Teopernyeckue 0CHOBbI XUMHHU

Crpoenue BemniectBa. CoBpeMeHHasi MOJI€NIb CTpOEHUs aToma. Jlyanusm snekTpoHa. Keanmossie
yucna. Pacnpeenenue 3JIeKTPOHOB 10 SHEPTE€TUYECKUM YPOBHSIM B COOTBETCTBUU C MPUHIUIIOM
HauMeEHbIIeH »Hepruu, npaBuioM XyHaa U npuHuunom [laymu. OcoOGEHHOCTH CTpOEHHS
SHEPreTUYeCKUX ypOBHEH aroMoB d-31€MEHTOB. OJEKTpOHHAas KOH(UTrypauus aToma.
Knaccupukanuss XMMHYCCKHX 371€MEHTOB (S-, P-, O-amementsi). OCHOBHOE M BO30YXKICHHBIE
COCTOSIHUSI aTOMOB. BaneHtHble anekTpoHsl. [lepuoauueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenpaeneeBa. ®uszndeckuii cmbica [leproanueckoro 3akona [I.M. Menaeneesa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB AJIEMEHTOB U MX COEIMHEHUI MO MepuojaM M TpyImam.
MupoBo33peHueckoe u HaydyHoe 3HadueHue Ilepumommueckoro 3akona JI.M. MenneneeBa.
Ilpoenoswvl /1. U. Menoeneesa. Omkpovimue HOBbIX XUMUYECKUX DJIEMEHMO8.

DNeKTpOHHas MPUPOJa XUMHUECKON CBA3U. DIEKTPOOTpHUIIaTeIbHOCTh. KoBajeHTHas cBs3b, €€
Pa3HOBUIHOCTU M MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIH U JOHOpPHO-aKienTopHbIN). MoHHAas
cBs3b. MeTannuueckast cBsi3b. BogopoaHas cBsizb. MeowcmonekynapHole 3aumo0eicmsus.
Kpucrannuueckue u amopdubie BemiecTBa. THIBI KPUCTAIUIMYECKUX pEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsI, MeTaJlIndeckasi). 3aBUCUMOCTb (PU3MUECKUX CBOICTB BEIIECTBA OT TUIIA
KpucTaJmmueckoi pemerku. [Ipuunnel MHOr00Opa3us BeecTB. COBpeMEHHbIE MPEICTABICHUS O
CTPOEHUH TBEPABIX, KUAKUX U Ta3000pa3HbIX BellecTB. JKuokue Kpucmainioi.

XuMmuyeckue peakiuu. ['oMoreHHble U reTeporeHHble peakuuu. CKOPOCTh pEakiuu, ee
3aBUCHUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJbI PEArHPYIOIIMX BEIIECTB, KOHIECHTPALUU
pearupyomux BelecTB, TeMmieparypsl (mpaBwio Bant-T'odda), miromanu peaknuoHHOM
MOBEPXHOCTH, HAIMYUS Karaiau3aTopa. ODHEpPrus AaKTHBAIUU. AKMUBUPOBAHHbIU KOMIIEKC.
KaranuzaTtops! u katanu3. Posb KaTann3aTopoB B IPUPOJIE U TPOMBIILIIEHHOM MTPOU3BOICTBE.
Ionamue 06 swmanvnuu u sumponuu. Inepeus [udbca. 3akoH I'ecca U CIeACTBUS U3 HETO.
TemnoBbie >¢dexT XUMHUYECKUX peakuuil. TepMoxumuueckue ypaBHeHHS. OOpaTHUMOCTb
peakuuii. Xumudeckoe paBHOBecue. CMeENIEHME XMMHUYECKOTO0 PaBHOBECHS MOJ ACHCTBUEM
pa3nuYHbIX (HAKTOPOB: KOHIICHTPAIMM PEareHTOB WM TMPOJYKTOB pEaKlUU, JaBICHUS,
TeMIiepatypsbl. Posib cMellleHrs paBHOBECHS B TEXHOJIOTUYECKUX MPOLIECCAX.

HucniepcHbie cucteMsbl. Kotouonvie cucmemol. VIcTUHHBIE pacTBOpHL. PacTBopeHne kak pU3uKo-
xumuueckuid mporecc. CrnocoObl BBIpaKEHUs KOHIIEHTPAIlMM PACTBOPOB: MaccoBas OIS
PacTBOPEHHOIO BEIIECTBA, MOJAPHAA U MONANbHAA Kowyewmpayuu. Tump pacmeopa u
mumpoeanue.

Peaknuu B pactBopax anektponauToB. KauecTBeHHBbIE peaklini HAa MOHBI B pacTBope. KucioTHo-
OCHOBHBIE B3aMMOJIEHCTBHS B pacTBopax. AmMdorepHOCTb. HoHnnoe npouszgedenue 600bl.



Booopoonvui  noxazamenv (pH) pacmeopa. Tmaponu3 coneil. 3HaueHUE TUOAPOIH3a B
OMONOTMYeCKUX OOMEHHBIX Tpolieccax. [I[puMeHeHre ruapoIin3a B MPOMBIILICHHOCTH.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITH B IIPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCAX
U KU3HEIEATSTBHOCTH OPTaHU3MOB. OKUCAUMENbHO-80CCMAHOBUMENbHBIL NOMEHYUANL CPEeObL.
Juaepamma [lypos. TloBenenue BemiecTB B cpelax ¢ pa3HbiM 3HaueHueM pH. Mertons
AIIEKTPOHHOTO W  2eKMPOHHO-UOHHO20 OanaHca. ['adbBaHWYECKH D3JEMEHT. XUMHYECKHE
WUCTOYHUKUA TOKa. Cmanoapmubsiii 6000p0oOHbIU I1eKmpoo. Cmanoapmubsiii  31eKmpOoOHbl
nomenyuan cucmemvl. Pao cmanoapmmueix snekmpoouvix nomenyuanos. Hanpaeénenue
OKUCIUMENbHO-80CCMAHOBUMENbHBIX peakyuu. IIEKTPOIU3 PacTBOPOB M PACILIaBOB COJICH.
[IpakTHdeckoe MPUMEHEHHE JJICKTPOJIM3a ULl TOJYYCHHS INEJIOYHBIX, MEI0OYHO3EMEIbHBIX
METAJUTIOB ¥ amfoMHUHHS. KOppo3usi METauioB: BUIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIOB OT
KOPPO3HH.

OcHOBBI HEOPraHUYeCKOl XUMUM

Oobmas xapakrepuctuka 31eMeHTOB |A—IIIA-rpynn. Oxcuabl ¥ HmepoKCUABI HATpUs U Kausl.
PacnioznaBanne kaTHOHOB HaTpus U Kanus. Cou HAaTpus, KK, KaJIbLIMS M MarHusl, UX 3HaU€Hu e
B MPHUPOJIE M KU3HU 4YeJoBeka. JKecmkocmb 600bl u cnocobwl ee ycmpanenus. Komnnexchvie
coeOuHeHUs: ANOMUHUSA. ATIOMOCUTUKAMDL.

Mertamnst IB-VIIB-rpynn (Mens, nuHK, XpoMm, Maprasnei). OCOOEHHOCTH CTPOEHHS aTOMOB.
OO6mue ¢usnyeckue MU xumuuyeckue cpoictBa. [lomyuenue u mnpumeHenue. OKcuabl U
TUAPOKCUABI 3TUX METAJJIOB, 3aBHCHUMOCTh WX CBOWCTB OT CTENEHU OKHUCICHHS SJIEMEHTA.
Baxneiimme comu. OKUCIHUTENBHBIE CBOKMCTBA COJIEM XpOMa M Maprasiia B BBICHIEH CTEIECHH
OKUCIeHUs. Komniexkcuvie coeOuHeHus Xpoma.

O6mras xapakTtepuctuka 31emMeHToB |V A-rpymnmbel. CBO#CTBa, MOMYYCHUE W MPUMEHEHHUE YIJIS.
CuHTEe3-Ta3 KaKk OCHOBAa COBPEMEHHOW MPOMBINUIEHHOCTA. AKTHBUPOBAHHBIA Yrojib Kak
aacopOent. Hanocmpykxmypol. Muposvle docmuodicenus 6 obnacmu co30anus HAHOMAMmMepuaos.
OnekmponHoe cmpoeHue monekyavl yeapuozo 2asa. llonyuenue u npumenenue yeapHoz2o 2asa.
buonornueckoe aeiicTBue yrapuoro rasa. Kapouabl kanbius, amoMUHUS | kene3a. KapOoHaTsr
u ruapokapOoHaTsl. Kpyeosopom yenepoda 6 odcugoti u Hedcugou npupoode. KadecTBeHHas
peakius Ha KapOoHaT-uOH. PU3NYECKUE U XUMHUYECKUE CBOMCTBA KpeMHUs. CUITaHbI U CUITULIN/IBL.
Oxkcun xkpemuus (IV). KpemaueBbie KuCIOTBI M UX cojid. CHUIMKAaTHbIE MUHEpaJIbl — OCHOBA
3€MHOU KOPBI.

OO6mrast xapakTepucThka 3ieMeHTOB VA-rpymnmnbl. Hutpunbl. KadyecTBeHHass peakius Ha HOH
aMMOHHMSL. A30THas KUCJIOTa KaK OKuciauTeab. HutpaTsl, ux pusndeckue 1 XuMHYECKUE CBONCTBA,
npumeHenue. CBoiicTBa, monydeHue u nupumenenue Qocpopa. Dochun. DocdopHbie u
nordochopHbIe KUCT0ThL. bronornyeckas posb pocdaros.

OO6mas xapakrtepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOble CBONCTBA KOHILEHTPUPOBAHHOM
cepHO# KucnoThl. KauecTBeHHbIE peakliuu Ha CynbQu-, Cynb(GuUT-, U CyabhaT-uOHBI.

O6mass  xapakrepuctuka d31aemMeHTOB  VIIA-rpynmbel.  OcoGeHHoctu  xumuu  (ropa.
I"amoreHoBOIOPOABI U UX MOJIydEHUE. ['aIOreHOBOIOPOAHBIE KUCIIOTHI U UX cou. KauecTBeHHbIE
peakuuu Ha rajoreHuI-uoHsl. Kucnoponconepxkamue coequHeHus xiopa. IIpumenenne
raJIOTEHOB U UX BAXXHEUIINX COCTUHEHUN.

brazopoousie cazvl. [lpumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB NPOCTBIX BEILECTB, BOJOPOIHBIX COEINHEHUH, BBICIINX
OKCHUJIOB U THIPOKCHJIOB.

WnenTudukanys HEOPraHM4eCKUX BELIECTB U HOHOB.

XMMHUS U KN3Hb

Hayunsie MeToapl mo3Hanusi B XuMuu. Mcrounuku xumudeckod mHpopMmaruu. [louck
uHopMallud 1O Ha3BaHUSAM, HUACHTU(UKATOpPAM, CTPYKTYpPHBIM QopMmynaM. XUMHUECKUN
aHalii3, CUHTE3, MOACIUPOBAHUE XHUMHUYECKUX IMPOLECCOB U SBJICHHUM KaK METOJbl HAYYHOTO



no3HaHus. Mamemamuueckoe MoOeIUPOBAHUE NPOCMPAHCMBEHHO20 CMPOEHUS MONEK)Y
opeanuyeckux eewjecms. CogpemenHbvle Qu3UKO-XUuMUeckue Memoosvl YCmMaHo8IeHUs cocmasa u
CMPYKMypbl 8eujecms.

Xumus u 310poBke. JlekapcTBa, epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJILHBIC BOJIHI.
[IpoGnembl, CBS3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX TpenaparoB. BpeaHble NMPHUBBHIYKU U
(bakTopel, paspylialiMe 310pOBbe (KypeHHE, YIOTpPeOJIEHHE alIKOroys, HapKOMaHUs).
Paumonansnoe nutanue. [lumessie 1o6aBku. OCHOBBI MUIIIEBON XUMHUH.

Xumus B meauimHe. PazpaboTka iekapcTB. XUMUYECKUE CEHCOPBI.

XuMHUg B TOBCEAHEBHOW KHU3HU. MolOIUE W YHUCTAIIUE CPEICTBA. PerneiieHTsl,
uHCeKTUIUAbl. CpencTBa JMYHOHW TUTHEHBI W KOocMeTHKH. [IpaBmiia Oe3omacHOW paboOThI ¢
€KUMHU, TOPIOYMMH U TOKCHYHBIMHU BEIECTBAMHU, CPEICTBAMHU OBITOBON XUMHH.

XUMHST U CEIIbCKOE XO35IMCTBO. MUHEpanbHble M opraHudeckue ynoopenus. Cpencrsa
3aIlMUTHI PACTECHUH.

XuMusi B TPOMBIIUIEHHOCTH. OOIIME TPEACTABICHUs] O MPOMBIIUICHHBIX CIOCO0ax
MOJTYyYeHUS XMMHUYECKUX BEIIECTB (HA MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOW KHCIIOTHI).
[Tpompbimnennas opranudeckast Xumusi. CeIpbe 1711 OpraHu4YecKoi mpomeinuieHHoCTH. [Ipobnema
OTXOJIOB M MOOOYHBIX MPOAYKTOB. Hambosnee KpynmHOTOHHAKHBIE TTPOU3BOJACTBA OPraHUYECKHUX
coequHeHni. UepHast u niBeTHast MeTautyprus. CTEKJIO U CUITUKATHAS IIPOMBIIIIIEHHOCTb.

XuMHus ¥ 3HepreTuka. [IpupoaHsie HCTOUHHMKY YIIIEBOAOPOIOB. [IprpoaHbIi M MOy THBIN
He(TsIHOM Ta3bl, UX cOCTaB U ucnoyib3oBanue. CoctaB HePTH U ee mepepadoTka. HedrenpoayKThl.
OxraHoBoe uymucio OeH3uHa. OxpaHa OKpyXKawolled cpeasl INpu HedTenepepaboTke U
TPAaHCTIOPTUPOBKE HEPTETPOTYKTOB. AJTbT€pHATHBHBIC NCTOYHUKHU YHEPTHUH.

Xumusi B crpourtenberBe. Llement. beron. Tlombop onmTUMalbHBIX CTPOUTEITBHBIX
MaTepuaIoB B IPAKTUYECKOHN JESATEIbHOCTH YEJIOBEKa.

XUMUS ¥ 3KOJIOTUA. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIECH Cpellbl U €ro MOCIEACTBUSL.
Oxpana ruapocdepsl, TOUBbI, aTMOC(EPbI, GIOPHI U PayHbI OT XUMHUYECKOTO 3arps3HCHHUS.

Tunbl pacyeTHbIX 32/1a4:

Haxosxnenne MoJieKkyIsspHOH (opMysIbl OPraHUYEeCKOTO BEIIECTBA IO €ro IUIOTHOCTH U
MAcCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIMX B €0 COCTAB, WM O MPOAYKTaM CrOPaHUS.

PacdeTsr MaccoBo#t 011 (MacChl) XUMHUYECKOTO COSTMHEHHSI B CMECH.

Pacuersl mMaccel (0ObEMa, KOJMYECTBA BEIECTBA) MPOIYKTOB PEAKIUH, €CIH OJHO W3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacdersl MaccoBOl miM 0OBEMHOW JOJIM BBIXOJAA TMPOJYKTa PEaKIUH OT TEOPETHUCCKU
BO3MOJKHOTO.

Pacuets! TeroBoro 3ddekra peakuu.

PacudeTsl 00BEeMHBIX OTHOLICHHU Ta30B P XUMHUECKUX PEAKIIUX.

Pacuetsl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) NPOJYKTA PEAKIUU, €CIH OJHO W3
BEIIECTB J]aHO B BUJIE PACTBOPA C ONPEACIICHHON MacCOBO# JIOJICH PacTBOPEHHOT'O BEIIIECTBA.

IIpumepHBIe TeMbI IPAKTHYECKHUX PA00T (Ha BHIOOP yuuTeI5):
KauecTBeHHOE onpeiesieHne yriiepoia, BOJOPOAA U XJI0pa B OPraHNYECKUX BELIECTBAX.
KoHcTpynpoBaHue mapoCcTepsKHEBBIX MOJENIEN MOJIEKYI OPIraHUUYECKUX BEILIECTB.
PacniozHaBaHue macTMacc 1 BOJIOKOH.
[TomydeHne UCKyCCTBEHHOIO LIEJIKA.
Pemenue skcriepuMeHTAIBHBIX 3a7ja4 Ha TIOJYy4EHHE OPraHUYECKUX BELIECTB.
Pemenue skcriepuMeHTANIBHBIX 3a7ja4 HA PacllO3HABAaHUE OPraHUYECKUX BEILECTB.
WnenTudukaiys HEOPraHn4eCKUX COeTMHEHNH.
[Tomy4yenue, cobupanue u pacro3HaBaHHUe Ta30B.
Pemenue skcriepuMeHTaNIBHBIX 3a7a4 10 TeMe «MeTabh.
Pemenue skcriepuMeHTaNBHBIX 3a7a4 110 TeMe «HeMeramisn.



Pemrenne skcriepuMeHTaNbHBIX 3a/1ady Mo TeMme «l'eHeThueckas CBs3b MEXKAY Kiaccamu
HEOPraHUYECKUX COEAUHEHUIN.

Pemienne skcrniepuMeHTANBHBIX 3a/1ay Mo TeMe «l eHeThyeckas CBsI3b MEXK]y KJacCaMU
OPraHUYEeCKUX COCTUHEHUIN».

[Tony4yenue 3THIIEHA U H3yYEHUE €TI0 CBOUCTB.

[Tosrydenne yKCyCHOM KHUCIOTHI U U3YYEHUE €€ CBOMCTB.

I'maponus xupos.

N3roTtoBnenue Mpuia pyqHoi paboThl.

XUMUSI KOCMETHYECKUX CPEACTB.

HccnenoBanue cBOMCTB OEIIKOB.

OCHOBBI TUIIIEBON XUMHH.

Hccnenosanue uIeBeIX 100aBOK.

CBoiiCTBa OJTHOATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA aIbJIETHIOB.

CunTe3 ci0KHOTO0 ddupa.

I'maponus yrineBonos.

VYcrpanenue BpeMEHHOMN KECTKOCTH BOJIBI.

KadecTBeHHBIE peakiy Ha HEOPTAaHMYECKHUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUAS Pa3TUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUU.

Onpenenenre KOHIEHTPALMU PACTBOPA aCKOPOMHOBON KHCIOTHI METOJOM TUTPOBAHHUSL.

I11. TemaTnyeckoe NJIAHUPOBAHME
Pasznen 10 xaace (4) 11 kaace (4)
OCHOBBI OPraHNYeCcKOl XMMHUH
OCHOBHBIC TIOHATHS OPTAaHHYECKON XUMUHU 18
YT1eB0I0POIBI 53
Kucnopoconepxanme opraHm4ecKue CoeIMHEHUS 31
A30T- ¥ cepocoiepiKalue CoeIMHCHHS 19
buosornueckn akTUBHBIE BEILIECTBA 28
BrIicOKOMOJIEKYIPHBIE COCTUHECHUS 9
Perrenne TeCTOBBIX 3aIaHUN 12
Teopernueckue OCHOBBI XUMHH. OcHOBBI
HEOPraHU4eCcKoil XUMHHU
HemeTtamner a7
OO01me cBOUCTBA METAILIIOB 4
MeTasutbl TJIaBHBIX TOATPYIIT 17
MeTtasuibl T0OOYHBIX TTOATPYIIIT 25
CtpoeHne BenecTsa 13
Teopernueckoe ONMCaHUE XUMHYECCKUX PEaKIIUM 26
XMMUS U KNU3Hb
XuMuyeckas TEXHOIOTHS
XUMuS B TIOBCEJHEBHOM KU3HHU
XuMus Ha ciryx0e o01iecTBa
XUMUS B COBPEMEHHO HayKe 16
Hroro 170 170
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