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CocraBneHa Ha OCHOBE NMPUMEPHOW OCHOBHOW 00pa3oBaTelIbHON HpPOTPaMMBI CPEITHETO
oOmiero o0pa3oBaHMs N0 XHUMHHM M aBTOpPCKoW mporpammbl mo xumuu 10-11 kiaccsr,
yray6nennslit ypoBens/I'abpuensa O. C — M.: Jlpoda. 2017

Hcnons3zyembrii YMK:

1. I'abpuensn O. C. Xummsa. 10 kmacc. YramyOneHHbI ypoBeHb: yueOHUK/ O.C.
Iabpuensu, U.I'. Octpoymos, C.}O. Ilonomapes — 2-¢ u3., crepeotu. - M.: [Ipoda, 2017.

2. Tabpuenan O. C. Xumusl. 11 xnacc. YriryOneHHbIH ypoBeHb: yueoHuk/ O.C.
I'abpuensu, I'.I'. JIpicoBa — 5-¢ u3x., crepeotuir. - M.: [Ipoda, 2018.

YpoBeHb mporpaMmMbl — yriayOJIeHHBIH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

IlnaHupyeMblie JJMYHOCTHBIE PE3yJIbTATHI OCBOECHHS M0 XUMUH
JIuunocmnvle pesynomamul ¢ chepe ommuowienuil odyuaroujuxca K cebe, K ceoemy
300p06b10, K NO3HAHUIO CeDA:

— OpHUEeHTalus OOyJarIMUXCsS Ha JOCTHXKEHHE JTUYHOTO CHACThS, PEATM3AIUI0 TTO3UTUBHBIX
KU3HECHHBIX TIEPCIIEKTHB, WHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUIHOCTHOMY CaMOOTIPEIEIICHHIO, CTIOCOOHOCTh CTaBUTD 1IETTH M CTPOUTH KU3HCHHBIC TIJIaHbI,

— TOTOBHOCTb U CHOCOOHOCTH oOecneduTh cebe M CBOMM OJM3KUM JOCTOMHYIO KU3Hb B
MPOLECCE CaMOCTOSATEIBHOM, TBOPUECKON M OTBETCTBEHHOM JEATEIHHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh OOY4YaloIIUMXCsl K OTCTaWBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHWSI, TOTOBHOCTh U CTIIOCOOHOCTh BhIpa0aThIBATh COOCTBEHHYIO MO3HUIIUIO TIO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSM TPOIIOTO M HACTOSIIETO Ha OCHOBE
OCO3HAHHUS U OCMBICJICHUSI UCTOPUH, TyXOBHBIX [IEHHOCTEH U JOCTUKEHHI HaIlle CTpaHbl;

— TOTOBHOCTh U CHOCOOHOCTH OOy4arolmuxcs K CaMOpPa3BUTHIO U CAMOBOCHUTAHHUIO B
COOTBETCTBUU C OOIIEUETIOBEUYECKUMHU LIEHHOCTSAMHM M HJealaMH TpakJaHCKOTO oOIIecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSAX CLIOPTUBHO-03/J0POBUTEIHHOM
JeSITeNIbHOCTBIO;

— TPUHATHE W PeaNH3allys [EHHOCTEH 370pOBOTO M Oe301acHOTO 00pa3a Ku3HH, OEpeKHOE,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY  (u3nueckoMy U
MICUXO0JIOTHYECKOMY 3/10POBbIO;

— HEMPUSTHE BPEIHBIX MPUBBIUEK: KypEHHUs, YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB.

Jluunocmnvle pezynromamol 6 cgepe ommnowienuii odyuaroujuxca Kk Poccuu kak k
Pooune
(Omeuecmay):

— poccuiickas UIASHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCUHCKON HIACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLMYME, YYBCTBO MPHYACTHOCTH K HUCTOPUKO-KYIbTYPHOW OOIIHOCTH
poccuiickoro Hapoja u cyaboe Poccuu, maTpruoTu3M, TOTOBHOCTh K clyeHHI0 OTeuecTBy, ero
3aIlUTE;

— yBaXEeHHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoi, ropaoctu 3a
CBOH Kpaif, cBoo PoauHy, mpouuioe M HacTosIllee MHOTOHAIMOHAIBHOTO Hapoaa Poccuw,
yBa)KEHUE K TOCYIapCTBEHHBIM CUMBOJIaM (Tepo, diar, TUMH);

— (QopmupoBaHUE YBAXKECHHS K PYCCKOMY SI3BIKY KaK TOCYAIapCTBEHHOMY sI3bIKY Poccuiickoii
Oenepanuu, SBISIOUIEMYCS OCHOBOM pOCCUHCKOW HIGHTUYHOCTH U TIaBHBIM (pakTopoM
HAI[MOHAILHOTO CAMOOTIPE/IeIICHUS;

— BOCIUTAaHUE YBAXEHUS K KyIbType, S3bIKaM, TpaaulusM W OoOblYasM HapOJIOB,
npoxxusaromux B Poccuiickont @enepannu.

Jluunocmmuule pezyniomamol 6 chepe ommuouienuil 00yuarOUUXCA K 3aKOHY, 20CY0apcmey
U K 2PancOanckKomy oouiecmey:

— TPaXIAaHCTBEHHOCTh, Tpa)KAaHCKas TIO3WIMS AaKTHBHOTO M OTBETCTBEHHOTO 4JIEHA
POCCHIICKOTO OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TMpaBa W OOS3aHHOCTH,
YBXKAWIIETO 3aKOH W  MPaBOMOPSAOK, OCO3HAHHO MPHUHUMAIONIET0  TPAAUIIMOHHBIC



HaIlMOHAJIbHBIE U OOIIEeYeNOBeUECKNEe TYMAaHUCTHYECKHE M JIEMOKPAaTHUECKHE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOILECTBEHHOM KHU3HH;

— MPU3HAHHUE HEOTUYXJAaEMOCTH OCHOBHBIX IIpaB U CBOOOJ UE€JIOBEKa, KOTOpHIE
IIPUHAUIEKAT KAXKIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX IpaB U
cB0OOOA Oe3 HapyiieHuss NpaB U CBOOOJ IPYruX IUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa ¥ cBOOO/IBI YeJIOBEKa M TpakIaHHHA COTJIACHO OOLIETPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEKyHApOJHOTO IIpaBa U B cooTBeTcTBUM ¢ Koncturynuen Poccuiickon @enepannu, npaBosas
U NIOJIMTUYECKAs TPAMOTHOCTb;

— MMPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH W
OOIIECTBEHHON NPAaKTUKH, OCHOBAaHHOE HAa JHAIOre KyIbTyp, a TaKKe pPa3iIW4HbIX (Gopm
0O0IIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MECTa B TOJHMKYJIBTYPHOM MHUPE;

— MHTEpPUOpHU3aLUs IIEHHOCTEH NEMOKPAaTUU M COLMAJIbHOM COJMIAPHOCTHU, TOTOBHOCTh K
JIOTOBOPHOMY PEryJIMpPOBaHUIO OTHOUIEHUH B IPYIIE WK COLUAIbHONU OpraHu3aliy;

— TOTOBHOCTh OOy4aromuxcs K KOHCTPYKTHUBHOMY YYacTHUIO B MPHUHATHH pELICHUH,
3aTparuBarolIMX KX IpaBa U HMHTEPECH, B TOM 4YHCIE B PA3IMYHBIX (popmax 0OLIECTBEHHOU
CcaMOOpraHu3allii, CaMOYIIPaBIeHUs], 00IIECTBEHHO 3HAUNMOM 1€ TEIbHOCTH;

— TPUBEP)KEHHOCTb HUJESIM HWHTEpHALMOHANIU3Ma, JpYKObl, paBEHCTBA, B3aWMOIIOMOIIH
HapoJI0B; BOCIIUTAHUE YBaXUTEJIHHOTO OTHOILIEHHUS K HAaIlMOHAJIbHOMYIOCTOMHCTBY JIOACH, MX
YyBCTBAM, PEJIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTH OOY4YalOIIMXCSI TNPOTHBOCTOSITH HJCOJOTUU DSKCTPEMHU3MA, HalMOHAIU3Ma,
KceHo(oOuM; KOppYNIUH; TUCKPUMHHAIIMM TI0 COLUAIbHBIM, DPEJIUTHO3HBIM, DPACOBBIM,
HAIlMOHAJILHBIM MTPU3HAKAM U JPYTrUM HETaTUBHBIM COLUATbHBIM SIBJICHUSIM.

Juunocmuvle pezynromamol 6 chepe OMHOUWLEHUN O00YUAIOWUXCA C OKPYIHCAIOUWUMU
A100bMU:

— HPABCTBEHHOE CO3HAHME M T[IOBEJACHHE Ha OCHOBE YCBOCHMsSI OOIIEYEIOBEYECKUX
LIEHHOCTEH, TOJEPAaHTHOTO CO3HAHWS W IOBEICHUS B MOJMKYJIBTYPHOM MHpPE, TOTOBHOCTH M
CIOCOOHOCTH BECTH UAJIOT C IPYTUMH JIIOJbMU, JOCTUTaTh B HEM B3aMOIIOHUMaHUs, HAXOAUTh
oOu1ue eIy U COTPYIHUYATh JUIsl UX JOCTHKCHHUS,

— TpUHATHE T'YMaHHCTHYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBaXKUTEJIBHOE u
no0poXkenaTeIbHOE OTHOIIEHHE K JPYrOMY YelIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— C€MocoOHOCTh K COIMEPEeKMBAHUIO U (DOPMHUPOBAHKE MMO3UTUBHOTO OTHOILIEHUS K JIOISIM, B
TOM 4YHCJIE K JIULAM C OTPaHMYEHHBIMHU BO3MOKHOCTSIMHU 3[I0POBBSl M MHBaJIWIaM; OepekHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLIECHHE K (PU3MYECKOMY M MCUXOJIOTHYECKOMY 37J0POBBIO
JOPYTUX JIFOJIEH, YMEHUE OKa3bIBaTh MEPBYIO MOMOUIb;

— (QopmMupoBaHuEe BBIPAKEHHOW B MOBEACHUMM HPABCTBEHHOW MO3MUIMHM, B TOM YHCIE
CIIOCOOHOCTH K CO3HATelIbHOMY BBIOOpPY 100pa, HPAaBCTBEHHOTO CO3HAHHUS U TOBEACHUS Ha
OCHOBE YCBOEHHUSI OOIIEUeIOBEUECKUX ILIEHHOCTEH M HPaBCTBEHHBIX UYYBCTB (UECTH, [0JITa,
CIPaBEUTMBOCTH, MUJIOCEPIUS U IPYKEI00us);

— Ppa3BUTHE KOMIIETEHIIMN COTPYIHUYECTBA CO CBEPCTHUKAMM, IE€TbMH MJIAJIIET0 BO3pacTa,
B3POCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJIE3HOHM, Y4eOHO-HCCIeA0BaTEIbCKOM,
MIPOEKTHOM U IPYTUX BUAAX AEATEIbHOCTH.

Jluunocmuuie pesynomamol 6 cgpepe OmHOWEHUI 00YUAIOWUXCA K OKPYIHCAIOULEM)
MUpY, HCUBOU NPUPOOE, XY00IHCECMEEHHOU Kybmype:

— MMPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH
HayKM, TOTOBHOCTb K HAy4YHO-TEXHMUYECKOMY TBOPYECTBY, BIJIAJICHHME JIOCTOBEPHOMU
uHpopManuel 0 MepeioBbIX JOCTHKEHHUAX U OTKPHITHSIX MUPOBOM M OTEUECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpPa U OOIIECTBa;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCIE CaMO00pa3oBaHHIO, Ha
NPOTSHKEHUU BCEH JKM3HHU; CO3HATENbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OO0pa30BaHMIO Kak
YCJIOBHIO YCTIEHIHOM MPpo(ecCHOHANBHOM 1 00IIECTBEHHOI e TeIbHOCTH;

— DKOJIOTMYECKasi KyJbTypa, OepeXHOe OTHOIIEHUS K PpOJHOM 3emie, MPUPOIHBIM
6orarctBam Poccuu u Mupa; MOHMMaHHE BIHMSHUS COLMAIBHO-’KOHOMHUYECKUX MPOIECCOB Ha



COCTOSIHME TPUPOJHOM W COLMAIIBHOW Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOJIHBIX
pECypcoB; YMEHMsSI W HABBIKM Pa3yMHOTO IPHUPOJIONOJIb30BaHUs, HETEPIUMOE OTHOLIECHUE K
JNCUCTBUSM, TPUHOCAIINM BpeA OKOJIOTHU; NPUOOPETEHHE OMbITa HSKOJIOTO-HAIpaBICHHON
NEeSTENBHOCTH;

— OJCTETHYECKOE OTHOIICHHWS K MHUPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

Jluunocmmuule pezynromamol 6 cghepe ommuouieHuil 00YHAIOUUXCA K CeMbe U POOUMENAM,
6 MoM Yucie n0020Mo6Ka K CeMEUHOU HCUZHUL:

— OTBETCTBEHHOE OTHOIIEHHWE K CO3JIaHWI0 CEMbHM HA OCHOBE OCO3HAHHOTO MPUHSATHUS
IICHHOCTEH CEMCHHOM KU3HMU,

— TMOJIOXKUTENIbHBIM  00pa3  ceMbH, pPOAMTENLCTBA  (OTLHOBCTBA U  MATEPUHCTBA),
WHTEPHOPHU3AIHS TPATUIIHOHHBIX CEMEHHBIX IICHHOCTEH.

JIn4HOCTHBIE Pe3yNbTaThl B cpepe OTHOIIEHUS 00yUaroluxcs K Tpyany, B chepe

COITMATBHO-9KOHOMUYECKUX OTHOIIECHUH:

— YBaXeHHE KO BceM (popmam cOOCTBEHHOCTH, TOTOBHOCTD K 3aIl[UTE CBOECH COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOP Oymymied mpodeccuu Kak MyTh U CHOCOO peainu3aliiu COOCTBEHHBIX
KU3HECHHBIX TUTAHOB;

— TOTOBHOCTh OOyYalomuxcsi K TPYIOBOH NpodeCcCHOHATBHON NEATeTbHOCTH Kak K
BO3MOXHOCTH  y4aCTHSl B  pENICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIIeHAIIMOHATBHBIX TTPOOJIEM;

— MOTPeOHOCTh TPYAUTHCSA, YBAXKEHHE K TPYAY U JIFOASIM TPYAA, TPYIOBBIM JTOCTHKCHUSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HBIM BHUAAM TPYAOBOM
NEeSITENHHOCTH;

— TOTOBHOCTh K CaMOOOCIY>KMBaHHIO, BKJIO4Yas OOy4YeHHE U BBINOJHEHHUE JOMAITHUX
00s3aHHOCTEI.

Jluunocmmuule pesynomamel ¢ cghepe uzuueckozo, NCUX0102UYECKO20, COUUATLHO20 U
aKademuuecko20 01a20no0ayqusa 00yuaruuxcs:

— (Qusnyeckoe, SMOIIMOHAIBHO-TICUXOJIOTHYECKOE, COLIMATIbHOE Onaromnoiyuue
00yJarommxcsi B )KM3HU 00pa30BaTEIbHONM OpraHU3aIllMH, OUIYIICHUE JAEThbMHU O€30TaCHOCTH U
MICUXO0JIOTHYECKOro koMpopra, nHGOPMaITMOHHON 0€30MIaCHOCTH.

IInanupyeMble MeTanpeaMeTHbIE Pe3yJIbTAThl OCBOEHHS 110 XUMHH

MertanpeameTrHble pe3yabTaTbl OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MpOTrpamMmbl
MPEACTABIICHBI TPEMS I'PYIIIaMU YHUBEPCAIBbHBIX yueOHbIX AercTBui (Y'Y I).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIE 1elCTBHS

Boinycknuk nayuumces:

— CaMOCTOSITENIFHO OIpENeNsITh IIeNid, 3aJaBaTh MMapaMeTpbl U KPUTEPHUH, MO KOTOPHIM
MO>KHO OIPEAETUTh, YTO LIeb TOCTUTHYTA;

— OLIEHUBATh BO3MOXHBIE TMOCJEICTBUS JOCTIKEHUS MMOCTaBICHHOMN LIeJH B JIEATEIbHOCTH,
COOCTBEHHOM >KHU3HH M JKU3HHU OKPYXKAIOUIUX JIFOJICH, OCHOBBIBAsICh HA COOOpaX)EHUSIX STUKU U
MOpanu;

— cTaBUTh U (GOPMYIUPOBaTH COOCTBEHHBIE 3a/aud B 00pa30BaTENbHOMN NEATEIBHOCTH H
KU3HEHHBIX CUTYaIIHSIX;

— OIIEHMBATh pECypchl, B TOM YHCIE BpeMs M JpYrMe HeMaTepuaidbHbIE PECYpPCHI,
HEOOXO0IUMBIE IS TOCTHKEHUS TIOCTABICHHOH IIEIH;

— BBIOMpATh MyTh JOCTM)KEHMs I1I€NM, IUIAHUPOBATh pEIICeHHE IIOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHAJIbHbIE U HEMATEepUAIbHBIE 3aTPATHI;

— OpraHu3oBbIBaTh dS(O()EKTUBHBIA TOUCK pPECypcOB, HEOOXOOUMBIX JUISl JOCTH)KCHHUS
MOCTaBJIEHHOM 11eJ1H;

— COMOCTAaBJIATh MOJYYEHHBIN pe3yabTaT ACSITEIBHOCTU C MMOCTABIECHHON 3apaHee 1EbIO.

IHo3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Buvinycknuk nayuumecea:



— HCKAaTh M HAXOJUTh 0000IIEHHBIC CIIOCOOBI PEIICHUS 3a/1a4, B TOM YHCIIE, OCYIIECTBIISTh
pa3BepHYThI WHGOPMAIMOHHBIA IOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
[103HABATENbHbIE) 33/1a4H;

— KPHUTHYECKH OIICHMBATh W HWHTEPIPETHPOBATh HHPOPMAIMIO C Pa3HBIX MO3UIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEYHS B HHYOPMAIIMOHHBIX HCTOYHHUKAX;

— WCIOJIb30BaTh pPAa3jMYHbIE MOJIETbHO-CXEeMATUUECKHE CPEJCTBA JUIsl TPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOLICHWH, a TAaKXKe€ MPOTUBOPEUYUN, BBIABICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

— HaAXOJUTh W MPHUBOAUTH KPUTHUYECKHUE APTYMEHTHI B OTHOILIECHUU JEHCTBUM U CYKJICHUM
JPYroro; CHOKOWHO M pPa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUaHUSM B OTHOIICHUH
COOCTBEHHOTO CYXKJICHUS, pACCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 32 PaMKH y4e€OHOTO MpeaMeTa U OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK
BO3MOJKHOCTEH sl IIMPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JICUCTBUS;

— BBICTpaWBaTh UHJMBHUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAsI OIPaHUYCHUS
CO CTOPOHBI IPYTHX YYaCTHUKOB U PECYPCHBIE OT'PaHUUYCHNS,

— MEHSATD U YIePKUBATh pa3HbIC MO3UIIMH B TIO3HABATEIHLHOM JIE€ITEIHHOCTH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicCTBUS
Buinycknuk nayyumces:

— OCYHIECTBJIATH JIETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMU, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTeNbHON OpraHW3alllMH, TaK U 3a €e MpeaesiaMu), MoAOUpaTh MapTHEPOB I
JIEIIOBOM KOMMYHHKAITUHA HMCXOMS M3 COOOPaKEHUU pPe3yIbTaTUBHOCTH B3aWMOJICHCTBUS, a HE
JIMYHBIX CUMITATHMH;

— TIPH OCYIIECTBJICHHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOJWUTENEM, TaK W UJICHOM
KOMaH/Ibl B Pa3HbIX poOJIIX (TEHEepaTop HIeH, KPUTHK, WCIIOTHUTEINb, BHICTYITAIOIINHN, IKCIIEPT U
T.1.);

— KOOPIMHUPOBATH M BBIMOJHATH pPabOTy B YCIOBUAX PEAITBHOTO, BUPTYaJIbHOTO |
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS,

— pa3BEpHYTO, JIOTMYHO W TOYHO U3JIaraTb CBOK TOYKY 3pEHUS C MCIOJIb30BaHUEM
aZICKBAaTHBIX (YCTHBIX U MUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(QUIMKTOTCHHBIC CHUTyallMd U TIPeIoTBpamiaTh KOH(DIUKTBI 10 WX
aKTUBHOM (a3bl, BBICTpAaWBaTh JCJIOBYIH0O M OOpa30BaTElIbHYI0 KOMMYHHKAIIUIO, H30eras
JINYHOCTHBIX OIEHOYHBIX CYXKICHUM.

I[InanupyemMble npeaMeTHbIE pe3yJIbTATHI 0CBOEHHS] XUMHH
Boinycknuk na y2nyoneHnom yposne Hayuumcsa:

— PpackpblBaTh Ha MPUMEPAX POJb XUMUU B GOPMUPOBAHUU COBPEMEHHOI HAYYHOU KapTHUHBI
MHpa U B MPAKTUYECKOW AEATEIHLHOCTU 4YeJOBEeKa, B3aMMOCBA3b MEXIY XUMHUEH U APYyruMu
€CTECTBEHHBIMU HayKaMH;

— WUTIOCTPUPOBATh HA MpPHUMEpPax CTAHOBJICHHE W HBOJIIOLMIO OPraHUYECKOW XUMHH Kak
HayKH Ha Pa3IMYHbIX UCTOPUYECKHX ITAINax ee pa3BUTHUS,

— YCTaHaBIIMBATh MPHUYUHHO-CIEJCTBEHHBIE CBS3M MEXAY CTPOCHHEM aTOMOB XHMHUYECKHX
3JIEMEHTOB U MEPUOANYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCAMHEHUI
B COOTBETCTBUH C MOJOKEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOINYECKON CUCTEME;

— aHaIM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEIIECTB, MPUMEHSISI MOJOKEHUSI OCHOBHBIX
XUMUYECKUX TEOPUN: XMMHYECKOTO CTPOEHUs OpraHudeckux coeauHeHud A.M. Byrneposa,
CTPOEHHMS aTOMa, XUMUYECKON CBSI3U, JIEKTPOJUTHUYECKON JUCCOLMAIMN KUCIOT U OCHOBAHUIA;
YCTaHABJIMBATh MPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEK/y CBOMCTBAMHU BEIIECTBA U €r0 COCTABOM
U CTPOCHUEM;

— TPUMEHATh MpPaBUJIa CUCTEMATHYECKOW MEXIYHAapOJHOM HOMEHKIATYphl Kak CpeICTBa
pasnuyueHus U UACHTU(DUKAIINK BEIIECTB 10 UX COCTaBY U CTPOECHHIO;



— COCTaBJISTh MOJICKYIISIPHBIC M CTPYKTYpHBIC (DOPMYIIBI HEOPraHUYECKUX U OPraHUYeCKUX
BEIIECTB Kak HOCUTeled UWHPOpMAIMU O CTPOSHUHM BEIIEeCTBA, €ro CBOWCTBAX U
MIPUHAUICKHOCTH K ONIPEICTICHHOMY KJIACCY COCIMHEHUM;

— OOBSICHATH MPUPOLY U CHOCOOBI OOpa3oBaHHS XUMHUYECKOW CBS3U: KOBAJICHTHOM
(moJsisipHOM, HEMONSPHOM), MOHHOM, METaJUIMYECKOM, BOJOPOJHOW — C IEJIbI0 OMpeaeeHus
XUMHUYECKON aKTUBHOCTH BEIIECTB;

— XapaKTepu30BaTh (PU3UYECKHE CBOWCTBA HEOPraHWYCCKUX W OPraHUYECKHX BEIICCTB H
YCTaHABIIMBATh 3aBUCUMOCTh (DU3MYECKUX CBOWCTB BEIIECTB OT THIA KPUCTAJUTMUECKON
peIIeTKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XHUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIIUX OKCUIOB M TUAPOKCHUJIOB;

— TMPUBOJMUTH NMPHUMEPHI XUMHUSCKUX PEAKIU, PACKPBHIBAIOIIMX XapaKTCPHBIC XUMHYCCKHE
CBOMCTBA HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB H3YYCHHBIX KJIACCOB C IEIBI0 HX
uJeHTU(DUKAITUN U OOBICHEHHS 00JIaCTH IPUMEHEHUS;

— OMpeNeNsaTh MEXaHW3M pEeaKIMU B 3aBHUCHMOCTH OT YCJIOBUN TMPOBEIEHUS DPEAKIUU U
MPOTHO3UPOBATH BO3MOKHOCTh ITPOTEKAHUSI XUMUYECKUX PEAKIMil Ha OCHOBE THIA XUMHUYECKOM
CBSI3U Y aKTUBHOCTH PEAreHTOB;

— yCTaHaBJIUBaTh 3aBUCUMOCTHh PEAKIIMOHHOW CIMOCOOHOCTH OPraHWUYECKUX COCAMHEHUN OT
XapaKTepa B3aMMHOTO BIUSHUS aTOMOB B MOJICKYJIaX C IIEJIbI0 MPOTHO3WPOBAHUS IMPOTYKTOB
peakium;

— yCTaHaBJIMBaTh 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMU U CMEIICHUS] XUMHUUIECKOTO
paBHOBECHS OT pa3dUYHBIX (AKTOPOB C TMEIBI0 OMNPEACICHHUs] ONTUMAIBHBIX YCIOBHI
MPOTEKAHUSI XUMHUYECKHUX TTPOIIECCOB;

— YCTaHaBJIMBAaTh M'€HETHYECKYIO CBSA3b MEXJY KJIacCaMU HEOPTraHMYECKUX U OPraHUYEeCKUX
BEILIECTB JUIi OOOCHOBAHUS MPHUHIMINAIBHOW BO3MOMXHOCTU IOJIyYEHUS HEOPraHMYEeCKUX U
OpraHMYECKUX COEIMHEHMH 3aJaHHOTO COCTaBa M CTPOCHUS;

— moadupaTh peareHTbl, YCIOBUS W OINPEAesATh NPOAYKTHl peakUuui, MO3BOJISIOMINX
peaiin3oBaTh  JTaOOpaTOpHbIE U MPOMBIIUICHHBIE  CHOCOOBI  MOJYyYEHHsS  Ba)KHEHIIHUX
HEOPraHUYECKUX U OPraHNYeCKHX BEUIECTB;

— OIpenessaTh XapakTep cpeibl B pe3ylbTare TUApPOIM3a HEOPTaHUYECKHX U OPraHUYecKUX
BELIECTB W MPHUBOJIUTH IPHUMEPHl TUAPOJIM3A BEIIECTB B IMOBCETHEBHOM >KM3HM YEIOBEKa,
OMOJOrn4eckuX 0OMEHHBIX IPOoIeccax U MPOMBIIUIEHHOCTH;

— TMPUBOAUTH TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAEATEIIbHOCTH OPraHu3MOB;

— 00OCHOBBIBATh MPAKTUUYECKOE UCMOJIb30BAHUE HEOPTraHMUYECKUX M OPraHMYeCKHUX BEIIECTB
U UX PEaKIuil B IPOMBIIUIEHHOCTH U OBITY;

— BBINOJIHATHh XUMHUECKUN SKCIIEPUMEHT 0 PAaCIO3HABAHUIO U MOJTYYCHUIO HEOPraHUYECKUX
U OpPraHUYeCKHX BEIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJIaccaM COEJMHEHUN, B COOTBETCTBHH C
MpaBWJIaMHU U NpUeMaMH 0e30MacHOi pabOoThl ¢ XMMUYECKMMH BEIIECTBAMHU U J1a0OPaTOPHBIM
obopynoBaHuem;

— TPOBOJUTH PacueThl HA OCHOBE XUMUYECKUX GOPMYI U YPaBHEHUN peaKlUi: HAXOKICHHE
MOJIEKYJISIpHON (OpMYJIBl OPraHMYECKOro BELIECTBAa MO €ro MIOTHOCTH W MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM MO IPOIYKTaM CrOpaHUs; pacdyeTbl MacCOBOM JI0JH
(Macchl) XHMUYECKOTO COETUHEHHS B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB pEaKlUU, €CIH OJHO W3 BEIIeCTB JaHO B HU30BITKE (MMEET MPHUMECH); PacueThl
MaccoBOM WM OOBEMHOM JOJNM BBIXOAA MPOJIYKTa PEaKIUu OT TEOPETUYECKH BO3MOIKHOTO;
pacueTsl TeroBoro dPQeKTa peakinu; pacyeTbl 00bEMHBIX OTHOIICHHH ra30B MPU XUMHUYECKUX
peaxiusx; pacyeTsl Macchl (00beMa, KOIMYEeCTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OJHO W3
BEILIECTB /IaHO B BHJIE PACTBOPA C OIPEIEIEHHON MacCOBOM J10J1€i paCTBOPEHHOTO BELIECTBA;

— MCHOJIb30BaTh METO/bl HAYYHOTO MO3HAHUS: aHAJIN3, CUHTE3, MOJICTUPOBAHNE XUMHUUECKHUX
MPOLIECCOB W SBJICHUH — TPU pEHICHHH Y4eOHO-HCCIENI0BATENbCKUX 3a7ad M0 H3YYEHHUIO
CBOMCTB, CITIOCOOOB MOTYYEHHUS U PACTIO3HABAHUS OPraHUYECKHUX BEIIECTB;



— BJIAJETh TNpaBWIaMH O€30MacHOr0 OOpalleHUs C EIKUMH, TOPIOYMMH U TOKCHYHBIMH
BEII[ECTBAMHU, CPEACTBAMH OBITOBOM XUMUM;

— OCYHIECTBJIATh TMOUCK XUMHYECKOW wWH(MOpPMAMKM TO Ha3BaHUAM, HUACHTHU(HUKATOpaM,
CTPYKTYpHBIM (hOpMyJiaM BEIIECTB;

— KpUTHYECKH  OLICGHWBAaTh M  HHTEPHPETHPOBATH  XUMHUYECKYIH0  HH(OPMAIHUIO,
COJIEPIKAIYIOCS B COOOIIEHHSIX CPEACTB MaccoBoi nHpopMmarmu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTaThSIX C TOYKU 3PCHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJISIX BBISBICHHUS
OIIMOOYHBIX CYKJICHUH U (POPMUPOBAHUS COOCTBEHHOM TO3HIINY;

— YCTaHABIIMBATh B3aMMOCBS3H MEXIY (aKTaMy W TCOPUCH, MPUYNHOW W CIICJCTBHEM IIPH
aHaJIM3e TPOOJIEMHBIX CHTYyallMd W OOOCHOBAaHMHM TPHHUMAEMBIX PpCEIICHHA Ha OCHOBE
XUMHWYCCKUX 3HAHUM;

— TPEACTaBIATh MYTH PENICHHS TJIOOATBHBIX MPOOJIEM, CTOSIIUX TEPe]] YeI0BEUYSCTBOM, U
MEPCIICKTHBHBIX HAIPABICHUI Pa3BUTHS XUMUYCCKHUX TEXHOJIOTHH, B TOM YHCIIE TEXHOJOTHIA
COBPEMEHHBIX MAaTCPUAIOB C Pa3IMYHON (DYHKIIMOHAIHLHOCTHIO, BO30OOHOBIISIEMBIX HCTOYHHUKOB
CBIPBS, TIEPEPAOOTKH ¥ YTHIIN3AIMH MPOMBIIIJICHHBIX H OBITOBBIX OTXOJIOB.

Boinycknuk na y2nyonennom ypoene noayuum 603MOHCHOCHMb HAYYUMbCA:

— gopmynuposams yenb UCCIEO008AHUA, BbIOBUSAMb U NPOBEPAMb IKCNEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX Gewjecme HaA OCHO8e UX COCMA8A U CMPOEHUS, UX
CnocoOHOCmMU 8CMynams 8 XUMUYecKue peakyuu, o XxXapakmepe u NpoOyKmax paziudHblx
XUMUYECKUX PeaKyull,

— CaMOCMOSAMENbHO  NIAHUPOBAMb U  NPOBOOUMb  XUMUYECKUe  IKCNePUMEHmbl  C
cob00eHuemM npasun 6e30nacHol pabomsl ¢ gewecmeamu U 1aO0pamopHuiM 000PYO08AHUEM;

— UHmMepnpemupo8ams OaHHvle O COCMABe U CMPOEHUU 8euecms, NOJIYYeHHble ¢ NOMOUbIO
COBPEMEHHBIX PUIUKO-XUMUUECKUX MEMOO08,

— ONUCHIBAMb COCMOAHUE IJNIeKMPOHA 8 amoMe HA OCHO8e COBPEMEHHbIX KBAHMOBO-
MEeXaHUuuecKux npeocmasieHuil. O CmpoeHuu amoma O OOBACHEeHUs  pe3y1bmamos
CHEKMPANbHO20 AHANIU3A BEULeCTNE;

— Xapakmepuzoeamv  polb  A30MOCO0EPHCAUUX — 2eMEPOYUKIULECKUX — COCOUHEHUl U
HYKJIEUHOBBIX KUCIOM KAK BANCHEUUUX OUONOSUYECKU AKMUBHBIX 8eUieCms,

— NPOCHO3UPOBAMb  BOZMONCHOCMb — NPOMEKAHUS — OKUCIUMETbHO-80CCHAHOBUMEIbHBIX
peaxkyuil, 1exicaujux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCHBEHHBIX NPOUECCO8.



COJEPKAHUME YYEBHOT' O ITIPEJIMETA
Yriay0ieHHblil ypOBeHb

Paznes 1. OcHOBBI Oprann4eckoii XuMuu

[losiBieHHE U pa3BUTHE OPraHUYECKONW XMMHUH KaK Haykd. [IpenMer opraHndeckoi XuMHH.
Mecto W 3HaYeHHWE OPraHUYECKOM XUMHUHM B CHCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHUYECKHUX U OPraHUYEeCKUX BEUIECTB.

XUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHUS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTU. (OCHOBHBIE TIOJIO)KEHUS TEOPHUM XHUMHYECKOIO CTPOEHHS OpraHM4ecKHUX
coenuHeHuil A.M. byrnepoBa. YriepoaHbIil ckeleT oOpraHuyeckoil Mosekyisl. KpaTHocTh
XUMHMUYECKON CBSA3HM. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHMSI MOJIEKYI.
W3omepust n usomepsnl. [lonsatue o QyHkumoHanpHO#l rpynme. IlpuHnunel kiaccuukauu
OpraHMYEecKUX COeAMHEHHMH. MexayHapoaHass HOMEHKIATypa M TPUHIUIB 00pa3oBaHUs
Ha3BaHUU OPTaHUYECKUX COCTUHEHUM.

Knaccudpukanuss um 0coOEHHOCTH OpraHMYECKUX peakuuid. PeaklMOHHBIE LIEHTPHI.
[TepBoHayanbHbBIE MOHATHUSA O TUIAX U MEXAaHU3MaX OPraHUYECKUX peakiui. ['oMoIuTHYeCKuil u
TETEPOJUTUYCCKUN Pa3pblB  KOBAJCHTHOW XWMHYECKOW CBs3u. CBOOOIHOPAIUKAIBHBIA |
HMOHHBIN MeXaHU3MBbI peakiuu. [lorsTre o Hykineodwie u daeKTpodue.

AnKa®bl. DJEKTPOHHOE M MHPOCTPAHCTBEHHOE CTPOEHHME MONEKYTsl MeTaHa. Sp°-
rudpuansanus opouraneii aToMoB yriepoja. ['oMmosornyeckuit psia u obmas Gpopmysia aakaHoB.
Cucremarnueckass HOMEHKJIATypa alKaHOB M paauKaloB. M3oMepHst yriepoJHOrO CKellera.
®dusnyeckue CBONCTBA aJIKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHS (DU3HUYECKUX CBOMCTB.
XHWMHYECKHME  CBOWCTBA  AJKaHOB: TAJOTC€HUPOBAHME, JIETUAPUPOBAHHUE, TEPMUUYECKOE
pa3ioKeHue, KPEeKUHT Kak CIocoObl MOJYYeHMs] BaKHEHIIMX COEJAUHEHUNH B OPraHUYECKOM
cuHTe3e. 'opeHne ajakaHoOB Kak OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B IPOMBIIIIEHHOCTH U
obITy. M3oMepu3anus Kak Croco0 MOJydeHUs: BHICOKOCOPTHOTO OeH3WHA. MexaHu3M peakiuu
cBoOOAHOpauKanpHOrO 3ameneHus. [lomydyenue ankanoB. Peakuus Bropua. Haxoxzaenue B
MIPUPOJIE U TPUMEHEHUE AJIKAHOB.

Huknoankansl. CTpoeHHe MOJEKY1T IuKiIoankaHoB. OOmas ¢opmyrna HUKIOATKAHOB.
Homenknarypa  nuxnoankaHoB.  M3oMepuss — LUKIIOANKaHOB:  YIJEpPOJHOIO  CKeEleTa,
MEXKJIaCCOBasl, MPOCTPaHCTBeHHAA (yuc-mpanc-uzomepusi). Criennduka CBOMCTB IUKIOAIKAHOB
C MaJIbIM pa3MepoM LUKIIA. Peakiiuu npucoeuHeHus U pauKalbHOTO 3aMEEHUS.

AnKeHbl. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKyJIbl JTHUIeHa. SP°-
rubpuanzanus opOuTaneld aToMOB yriepojaa. G- U T-CBs3U. ['omonornyeckuil psg u obias
dbopmyna ankeHoB. Homenknatypa ankeHoB. M3omepusi ankeHOB: YrIepOAHOIO CKeEJNeTa,
MOJIOKEHUST KPaTHOW CBSI3U, MPOCTPAHCTBEHHAs (yuc-mpaHc-u3oMepus), MEKKIacCOBas.
Oduznyeckue CBONCTBA ajKeHOB. Peakuuu 31MeKTPOPUIBLHOTO MPHUCOSAMHEHUS Kak CHoco0
noytyueHus: (PyHKIHMOHANBHBIX MPOU3BOAHBIX YriieBojoponoB. IlpaBuio MapkoBHHMKOBa, €ro
3NIEKTpOHHOE oOocHOBaHMe. Peaknuu okucieHus u  noiauMepuzauuu.llonustunen kak
KPYIMHOTOHHQXHBIN MPOJYKT XUMHYECKOTO MpOU3BOJACTBA. IIpoMmbliiieHHble U J1abOpaTopHbIE
crocoObl NOJTy4eHUs alkeHoB. [Ipasuno 3atiyesa. [IpuMeHeHNe aIKeHOB.

Ankanuensl. Knaccudukanus anakaJueHOB IO B3aUMHOMY PACHOJIOKEHHMIO KpaTHBIX
cBsizeil B Mosekyne. OcoOEHHOCTHM 3JIEKTPOHHOTO M HPOCTPAHCTBEHHOI'O  CTPOEHUS
comnpspKeHHbIXanKkaaueHoB. O6mas ¢opmyna ankagueHoB. HomeHknatypa U  u3omepus
ankanueHoB. Pu3NUecKrue CBOMCTBA alIkaJueHOB. XMMUYECKUE CBOMCTBA AJIKaJUEHOB: PEAKIUU
npUcoeMHeHNus (TUAPUPOBAHKE, TAJOTEHUPOBAHUE), TOPEHUS U NOoJMMepHu3anuu. Bxman
C.B.JlebeneBa B  MOJy4eHHWE CHHTETMYECKOTO  Kaydyka. BynmkaHuzamus — Kaydyka.
Pesuna.MHoOrooOpa3ue BHJOB CHHTETHUECKHMX KaydyKOB, HX CBOWCTBA W NpUMEHEHHE.
[Tonyuenue ankaaueHoB.



ANKuHBI. ODJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl alleTHJIeHa. SP-
ruOpuau3anys opouTasei aroMoB yriaepojaa. 'omonorundeckuii psja u odmast GopMmyna alKHHOB.
Homenknarypa. M3oMepusi: yriepoJHoro ckeliera, MOJ0XKEHUsT KpaTHOM CBSI3H, MEKKIIACCOBasl.
®u3nyecKue CBOMCTBA AJIKUHOB. XMMUUYECKHE CBOMCTBA aJIKUHOB: PEAKLUHU IPUCOCIUHEHUS KAK
crnoco0 MOJy4YeHUs TTOJIMMEPOB U IPYTUX MOJE3HBIX MPOIYKTOB. Peakyuu 3amewenus. Iopenue
alleTUJIEHAa KaK HMCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHM JJIsi CBAPKU M PE3KU METaIJIOB.
[Tomy4yeHune aneTuieHa MUPOIU30M METaHa M KapOUIHBIM MeToIoM. [IpuMeHeHne aneTuieHa.

Apensl. Ucmopus omxpwvimus 6enzona. COBpEMEHHBIE TPEICTABICHUS 00 SJIEKTPOHHOM H
IIPOCTPAHCTBEHHOM CTpO€HMM OeH3oJia. l3oMepuss M HOMEHKIATypa IOMOJIOroB OeH30.1a.
O6mas ¢dopmyna apeHoB. du3udeckue cBoicTBa OeH307a. XMMHUYECKUE CBOWCTBA OCH30JIA!
peakuu  ANEKTPO(UIHHOTO 3aMelleHUs (HUTPOBaHWE, TallOTEHUPOBAaHUWE) Kak Crocod
MOJIyYEHUS XUMUYECKHMX CpPEICTB 3allMThl pACTeHUW; NPUCOEAUHEHUs (TUAPUPOBAHUE,
raJIoreHUPOBAHNE) KaK J0Ka3aTeIbCTBO HENPEJEIbHOTO XapakTepa OeH3oa. Peakius ropeHus.
[Tonyuenue 6ensona. Ocobennocmu Xumuieckux ceolicme moyona. BzaumHoe BIMsSHUE aTOMOB
B MoJieKyne Tosyosa. Opuenmayuonnvie 3¢pgexmul 3amecmumeneu. [IpumeHeHre TOMOJIOTOB
OeH3o7a.

Crnuptsl. Knaccudukanus, HOMeHKIaTypa cnupToB. l'omonormdeckuil psa u ooOmias
(dbopMyna npeaenbHbIX 0JJHOATOMHBIX cIUPTOB. M3oMepus. @usnyeckue cBOWCTBA MPEACIbHbBIX
OJIHOATOMHBIX CIUPTOB. BogopoiHas cBsA3b MeXAy MOJIEKyJaMU U €€ BIUsSHUE Ha (QU3nUecKue
CBOMCTBa CNHUPTOB. XHMHYECKHE CBOWCTBA: B3aUMOJIEHCTBHE C HATpUEeM Kak crocod
YCTAHOBJIEHUS! HAJIWYMsI THAPOKCOTPYMIBI, C TaJlOreHOBOJAOPOJAaMH KakK CHOCO0 MOJIydeHHs
pacTBopuTeNel, BHYTpU- U MEXKMOJIEKYNIApHas JeruapaTanus. Peakuys ropeHus: CUpThl Kak
toruBo. [lonyueHue »dTaHona: peaknuss OpoXKEHWsI TJIIOKO3bI, THApaTalus 3TUJICHA.
[Ipumenenne mertaHosia W dTaHoNAa. PHU3MOJOTHYECKOE [EHCTBHE METAHOJA W 3TAaHOJIA HA
OpraHM3M 4YeJlOBeKa. OTWICHIVIMKOJIb W TJMIEPUH Kak MPEACTaBUTENU MpeaeiabHbIX
MHOTOATOMHBIX cUpTOB. KauecTBeHHas! peakiusi Ha MHOTOAQTOMHBIE CIIUPTHI U €€ MPUMEHEHNE
JUIS pacro3HaBaHUs TJIMIEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTrueckoe mpuMeHeHue
STUJICHTJIUKOJIS U TIHLEPHHA.

®enoi. CtpoeHne Mosiekyabl peHosa. B3anmHoe BIusSHUE aTOMOB B MOJIEKyse (eHoJa.
Ouznyeckue coicTBa (eHosa. XUMHUECKHE CBOMCTBAa (peakiuu C HaTPUEM, THIPOKCHIIOM
Hatpusi, 6pomom). [lonyuenue denona. [lpumenenue gpenona.

Anbnerunpl u ketoHsl. Kitaccudukanusa anbaeruioB U KeToHOB. CTpoeHue NpeaeabHbIX
QIbJIErUI0OB. OJJEKTPOHHOE U  IMPOCTPAHCTBEHHOE CTPOCHHE KApOOHUIIBHOW  TPYIIIHI.
I'omonoruueckuit psa, odmas GopMyna, HOMEHKIATypa U U30MEpHs MpeleiIbHbIX allbJETUJIOB.
Ousnyeckue CBOWCTBA IMpeAeibHBIX ajbJAECTUAOB. XHUMHUYECKHE CBOWCTBA IMpeaeiabHbIX
abJIETUJIOB: THAPUPOBAHUE; KAYECTBEHHbIC PEAKIMM Ha KapOOHWIBHYIO Tpymiy (peakuus
«cepedpsiHOTO 3epKanay, B3aumojeicTBue ¢ ruapokcuaom meau (I)) U ux nmpumeneHue s
OoOHapy)KeHHsI TpPEJEeNbHBIX albJETHI0OB B IPOMBIIUICHHBIX CTOYHBIX Bojax. llomyuyenwue
MpeIebHBIX AIbJETHIOB: OKUCICHHE CIHUPTOB, TUApaTanus anetuieHa (peakuus Kydeposa).
Tokcuunocts anpaerugoB. Ilpumenenue dopmanbpaeruaa u ameranpieruia. ALICTOH Kak
npeacTaBuTeNb KeTOHOB. CTpoeHue MoJieKynbl areToHa. OcoOEHHOCTH PEeakIuu OKHCIICHUs
anietoHa. [Ipumenenue anerona.

KapOonoBeie kucnotsl. Kiaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX KHCIOT. CTpoeHue
IpeeNbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KMCIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOW rpymmbl. 'oMosnorndeckuit psia v obmas opmysna npeienbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCIOT. Pu3nyeckue CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCIIOT.
XUMHUECKUE CBONCTBA TMpPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiuu ¢
MeTaJUIaMU, OCHOBHBIMHU OKCH/IaMH, OCHOBAaHUSIMH M COJIIMHU) KakK MOJTBEP)KJIEHHE CXOJICTBA C
HEOpPraHMYeCKUMHU KucioTamu. Peakums stepudpukanuun U ee obOparumMocTs. BrmsHue
3aMeCTHTENed B YIJIEBOJOPOIHOM paJMKaje Ha CHIIy KapOOHOBBIX KHCIOT. OcoOeHHOCTH
XMUMHMUYECKUX CBOHCTB MYpaBbMHOM KHCHOTHL. [lomydeHue mpenenbHbBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIJIOT: OKHCIIEHHE aJIKaHOB, aJKEHOB, IEPBUYHBIX CIHUPTOB, aJIbJEIHJIOB.



Baxuneiiine mnpeacTaBuTeN KapOOHOBBIX KHUCIOT: MypaBbHHAs, YKCyCHass M OeH30MHasil.
Bricmime mpenenbHble M HENpeJeNbHbIE KapOOHOBBIE KHCIOTHL. Onmuueckas uzomepusl.
Acummempuuecxuti amom yenepooa. llpumenenne KapOOHOBBIX KHUCIIOT.

CrnosxHbie 3¢uphl 1 kupbl. CTpOCHNE U HOMEHKIIATypa CIIOKHBIX d3PUPOB. MexKKIaccoBas
n30Mepusi ¢ KapOOHOBBIMH KHcIoTaMH. CrocoObl MoTydeHHs CIOXKHBIX 3¢upoB. OOpatuMocTh
peakuuu osrepudukanuu. I[lpumeHeHne CclIOXKHBIX 5(QUPOB B NHUIIEBOW M MapPrOMEpHOM
MPOMBIIUIEHHOCTH. JKHUPBI KaK CI0XKHBIE 3(QUPHI TIHIEPUHA M BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble W KUBOTHBIE XKUpPbI, UX cOCTaB. DUZNYECKUE CBOWCTBA KUPOB. XHUMHUYECKUE
CBOMCTBa UPOB: THJAPUPOBAHME, OKHUCIEHHE. [MOPOIN3 WM OMBUIEHHE >KUPOB Kak Croco0
IIPOMBIIIJIEHHOTO TOJYYEHUS COJIEH BBICIINX KapOOHOBBIX KUCIOT. [Ipumenenue xupos. Mpuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MoIOIIME CBOMCTBA MbLIA.

VYrneoawbl. Kitaccudukanus yriaeogoB. @uznueckre CBOMCTBA U HAXOXKJIEHUE YIJIEBOJIOB
B npupoje. [noKko3a Kak anpJeruaocnupT. XUMHUYECKHE CBOMCTBA TIIFOKO3bI: ayuiuposamue,
anKuIUposanue, CIUPTOBOE U MOJIOUHOKHUCIIOE OpoKeHue. DKCIIepUMEHTaIbHbIE J0Ka3aTeNbCTBA
HaJIM4us ajlbJeTUIHOW M CHUPTOBBIX Ipynn B rimoko3e. [lomyuenue rirokossl. dpykmosza kax
usomep enokosvl. Puboza u oeszoxcupubosza. Baxueimme mucaxapuibl (caxaposa, J1aKkmosd,
Manbmosa), UX CTpoeHHe U (pusnyeckue CBOMCTBA. ['MAPOIN3 caxapo3bl, 1aKMO3bl, MAlbMO3b.
Kpaxman u nemtronosza kak OuosiorMuecKkue NOJuMepbl. XMMHUYECKHE CBOMCTBA Kpaxmaia
(ruaponus, Ka4ecTBEHHAs peaklys ¢ HOJO0M Ha KpaxMmal U ee NMPUMEHEHHE ISl OOHapyXKEeHHs
KpaxMaja B MpOAYKTaxX MUTAaHUs). XUMHUYECKUE CBOIMCTBA LEJUTIOI03bI: THAPOIIN3, 00pa3oBaHue
cioxHbIX 3¢upoB. [IpuMenenne u O6uonoruveckas pojb yrieBoaoB. OKUCIEHHE YTIIEBOJAOB —
HCTOYHUK SHEPruU >KUBBIX OpraHu3MoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpE
alleTaTHOTO BOJIOKHA.

Wnentudukanms opraHudeckux coequHeHuid. ['eHeTnueckass CBSI3b MEXIy Kiaccamu
OPraHM4YeCKUX COCTMHECHUMH.

Awmunsl. [lepBuuHble, BTOpUYHbIE, TpeTUUHbIE aMUHBL. Kiaccudukanus aMUHOB MO TUITY
YIJIEBOJIOPOJHOTO  paguKajlla MW YHCIy aMUHOIPYHNI B  MOJIEKYyle. OJEKTPOHHOE |
MIPOCTPAHCTBEHHOE CTPOEHUE MPEAEIIbHBIX aMUHOB. PU3MUECKUE CBOMCTBA aMUHOB. AMUHBI KaK
OpraHWYECKHE OCHOBAHUS: PEAKUMU C BOJOW, KuciaoTamu. Peaknus ropeHus. AHWIMH Kak
MIpPeICTaBUTENb apoMaTU4YecKuX aMuHOB. CTpoeHue aHwinHa. [IpuyanHbl ocinadieHnss OCHOBHBIX
CBOWCTB aHWJIMHA B CPABHEHUU C aMMHAMM IIPEIEIBHOTO psija. XMMUYECKHE CBOMCTBA aHUJIMHA!
B3aUMOJICHICTBUE C KHCIOTaMH, OpOMHOW BOJOH, okxucienue. [logydeHne aMuHOB
ANKWIMPOBAHUEM aMMMAaKa U BOCCTAHOBIICHHEM HUTPOIIPOU3BOAHBIX YIJIEBOJ0POJOB. Peakius
3unuHa. [I[pumenenre aMiuHOB B (hapMalleBTUYECKON MPOMBIIUIEHHOCTU. AHUIUH KAK Cblpbe 0
npou3800cmea aHuIuHoswix kpacumernei. Cunmessl Ha OCHO8e AHUTUHA.

Amunokucinotel u Oenku. CocrtaB U HoMmeHkinarypa. CTpoeHHEe aMHHOKHUCIOT.
l'omonornueckuii  psig MpEeACbHBIX AMHUHOKHUCIOT. HM30Mepusi npeoeivHbiX aMUHOKUCIOMN.
Ou3nyecKkue CBOICTBA NPEACIbHBIX AaMHUHOKUCIOT. AMUHOKUCIOTHI Kak aM{@oOTepHbIe
oprannyeckue coeauHenusi. Cunre3 nentuoB. llentuanas cBsa3b. buosornueckoe 3HaueHue a-
aMuHOKHUCIIOT. OOnacTu NpUMEHEHHS aMUHOKHCIOT. benkukak mnpupoHble OHOMOIMMEPHL.
CoctaB u crpoeHue OenkoB. OCHOBHble AMUHOKUCIOMbL, obpasyiowjue 6enxku. XUMHYECKUE
CBOMCTBa O€JKOB: THAPONHU3, ACHATypalusi, KadyeCTBEHHbIE (I[BETHBbIC) pPEAKIMH Ha OCNKH.
[IpeBpaienus: 6enkoB muiy B opranu3Me. buonornueckue GyHKIUN OENKOB. JJocmuodicenus 6
U3YYeHUU CmpoeHUs U CUHme3sa O6eiKoas.

Azomcoodepacawue cemepoyuxiudeckue coeourenus. Iluppon u nupuouH: s1eKmpoHHOe
cmpoeHue, apoMamudecKuti XxXapakmep, pasiudue 6 NPOsGIEHUU OCHOBHbIX CEOUCME.
Hyxneunoswie xucnomwl: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmas HyKIeuHo8blx
kucrom ([JHK, PHK). Ponv HyK1eunoebix KUCI0M 8 HCU3HEOesimeNbHOCMU OP2aHUMOS.

BricokoMonekynspuble  coenuHeHHs. OCHOBHbIE TOHSITHUS ~ BBICOKOMOJIEKYJSPHBIX
COCIMHEHUI: MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEpPU3ALINU.
Knaccugpukamuss mnonumepoB. OCHOBHBIE  CIIOCOOBI  MOJIy4EHHSI BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: pEaKUUM MOJIMMEPU3ALUA U MNoNuKoHJAeHcanmuu. CTpoeHne u CTpyKTypa



MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOCHUS MOJEKYJ. TepMOIUTacTUYHBIE U
TEPMOpPEAKTUBHBIE TOJUMEpPHL.  [Iposodsawue opeanuueckue noaumepsi. Komnozumnuvle
mamepuanel. Ilepcnekmuébl UCNONB308aHUA KOMNO3UMHbIX Mmamepuanos. Kiaccuduxanus
BOJIOKOH. CHHTeTHYecKhe BOJOKHA. [lommddupHble M MOJMAaMUAHBIE BOJOKHA, WX CTPOCHUE,
cBoiicTBa. [IpakTHueckoe HCHOIB30BaHUWE BOJOKOH. Cunmemuueckue nieHKU: U30aayus OJisl
npo8o008, Memopamnvl OJisi ONPecHerUs 00bl, 3auUNHble NIeHKU 015 a8MoModuLell, Niacmvlpu,
xupypeuueckue nosazxku. Hoevie mexnonocuu oanvHeliue2o co8epuieHCMBOBAHUSA NOJUMEPHBIX
Mamepuanos.

Paznen 2. TeopeTuueckue 0CHOBbI XUMHU

Crpoenue BemiectBa. CoBpeMEHHass MOJENb CTpPOEHHUs aTtoMma. JlyanusMm 3JeKTpoHa.
Keanmoeuvle uucna. Pacnpenenenue 3J1eKTPOHOB [0 SHEPTETUYECKUM YPOBHSIM B COOTBETCTBHH C
MPUHIIMIIOM HauMEHbIIEeW 3Hepruu, npaBuwioM XyHAa ¥ npuHuunom Ilaymu. OcobGeHHOCTH
CTPOEHUS SHEPreTHUYECKUX YPOBHEH aTOMOB d-371eMEHTOB. DJIEKTPOHHAs KOH(PUTypalusi aroMa.
Krnaccudukarmss XuMHUYECKUX DJIEMEHTOB (s-, P-, d-amemeHThl). OCHOBHOE W BO30YXK/ICHHBIC
COCTOSIHUSI aTOMOB. BaneHtHble anektponsl. [lepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. ®uznueckuii cmpica [lepuoanyeckoro 3akona .M. Menneneesa. [Ipuunnbl
1 3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COEIUHEHHI 0 MepuojiaM U rpymnmnam.
MupoBo33peHueckoe H HaydyHoe 3HadeHue llepmommueckoro 3akona JI.M. Menneneesa.
IIpoenoswvl J[.U. Menoeneesa. Omkpwvimue HOBbIX XUMUYECKUX IJIEMEHMO8.

DJIEKTpOHHAsT TPUPOJIa XUMHUYECKOW CBA3U. OJNEKTPOOTPUIATENBHOCTh. KoOBaJleHTHas
CBSI3b, €€ PA3HOBUIHOCTU M MEXaHU3Mbl 00pa30BaHUs (OOMEHHBIH M TOHOPHO-AKIENTOPHBIH).
WNonnas  cBsa3p.  Meramummueckass  cBi3b.  Bonopoanas — cBsi3b.  Meowcmonexynsipuvie
83AUMOOEUCMBUSL.

Kpucrannuueckue u amopdHsbie BemecTBa. THUIBI KPUCTATMYECKUX PEHIETOK (aToMHas,
MOJIEKYJISIpHasi, MOHHAsI, MEeTaJTn4yeckasi). 3aBUCUMOCTh (PU3HUECKUX CBOICTB BeIlleCTBA OT THIA
KpucTaymmueckon pemetku. [Ipuuunbsl MHOrooOpa3us BemectB. CoBpeMEeHHbIE MPECTaBICHUS
O CTPOEHUU TBEPJIBIX, )KUJKUX U ra3000pa3HbIX BEIECTB. JKuoKue Kpucmaniniol.

XUMUYECKUE peakiuu. ['OMOreHHble M reTeporeHHble peakiuu. CKOpOCTh peakinu, €
3aBUCHUMOCTh OT Pa3JIMYHbIX (AKTOPOB: MPHUPOJbI PEArUPYIOIIMX BEIIECTB, KOHIEHTPALUU
pearupyomux BellecTB, Temmneparypsl (mpaBwio Bant-I'odda), mimomanu peaknuoHHOM
MMOBEPXHOCTH, HAJIMYMUS KaTalU3aTopa. OHEPrusi aKTHUBAUUU. AKMUBUPOBAHHbIU KOMMNJIEKC.
KaranusaTtops! u katanu3. Posb kaTanu3aTopoB B IPUPOJIE U TPOMBIIUIEHHOM ITPOU3BO/ICTBE.

Iousamue 06 sumanvnuu u sumponuu. Onepeus Tubbca. 3axon I'ecca u crneacTBUA U3
Hero. TerioBble A deKThl XUMUYECKUX peakuuid. Tepmoxumuueckue ypaBHeHus. OO6paTUMOCTh
peakuuii. Xumuyeckoe paBHOBecue. CMeNIEHME XMMHMYECKOrO0 PAaBHOBECHUS MOJ JAECUCTBUEM
pa3nuuHbIX (AKTOPOB: KOHIICHTPAIMU PEAreHTOB WU MPOJYKTOB pEaKIUH, JaBJICHHUS,
Temneparypbl. Posib cMeleHnst paBHOBECHS B TEXHOJOTUYECKUX IIPOLIECCAX.

Hucnepcusie cuctemsl. Konnouownsie cucmemol. VIcTUHHBIE pacTBOpHL. PacTBopeHHe Kak
¢buzuko-xumMmudeckuii mpouecc. CrnocoOb! BeIpaKeHUs KOHLIEHTPALUK PACTBOPOB: MAacCOBAast OIS
PacTBOPEHHOIO BEILLECTBA, MOAPHAS U MOJNANbHASL KOHYyeHmpayuu. Tump pacmeopa u
mumpoeaHue.

Peakuun B pacTBOpax ayekTposnToB. KauecTBeHHBIE peakuMyM Ha HOHBI B PacTBOPE.
KucnoTHO-0CHOBHBIE B3aUMOJEUCTBUS B pacTBopaX. AMQOTepHOCTb. MoHHoe npouzsedenue
800bl. Booopoonwvui nokazamenv (pH) pacmeopa. I'maponmu3 coneid. 3HaueHUE THIPOJM3a B
OMOJIOTHYECKUX 0OMEHHBIX npoleccax. [IpuMeneHne ruiposnsa B IPOMBIIIIJIEHHOCTH.

OKHCANTENBPHO-BOCCTAHOBUTEIBHBIE PEAKLIMU B MPUPOJE, MPOU3BOICTBEHHBIX IMpoLiEccax
U KU3HENESATETbHOCTH OPTaHu3MOB. OKUCAUMENbHO-80CCMAHOBUMENbHBIL NOMEHYUAN CPEeOb.
Huaepamma Ilyp6os. TloBeneHwe BemecTB B cpeldax ¢ pa3HbIM 3HadeHueM pH. Meromabt
SNIEKTPOHHOTO U  21eKMPOHHO-UOHHO20 OanaHca. ['adbBaHMYECKMH 3J€MEHT. XHMHYECKHE
UCTOYHUKUA TOKa. Cmanoapmmuuiii 8000poOHbIl 271eKmpod. Cmanoapmuulil 31eKmpoOHblil
nomenyuan cucmemvl. Pao0 cmanoapmuulx  91eKmpooHbix nomenyuanos. Hanpaenenue



OKUCTUMENbHO-60CCMAHOBUMENbHBIX peakyutl. DIEeKTPOJIN3 PacTBOPOB M PACIUIaBOB COJIEH.
HpaKTI/I‘-IeCKOC MNPUMCHCHHUC OJICKTPOJM3a I IMOJIYYCHHUS MICIOYHBIX, HICJIOYHO3CMCIIbHBIX
METaJJIOB U aTroMuHUs. Koppo3us MeTamioB: BUIbl KOPPO3HH, CIIOCOOBI 3alIMTHl METAIJIOB OT
KOPPO3HHU.

Pa3nes 3. OcHOBBI HEOPraHNYeCKOH XUMHUH

Oobmas xapakrepuctuka 3meMeHTOB |A—IlIA-rpynn. Oxcuzabl U nepokcUabl HaTpUsl U
kanus. Pacnio3HaBaHue kaTHOHOB HaTpus U Kanus. Cosin HaTpUs, Kajus, KaJblUs U Marius, Ux
3HaYCHWE B NPUPOJAC M KU3HMU UelIOBeKa. JKecmkocmb 600bI U CNOCOObl ee YCMpaHeHus.
Komnnekcnvle coedunenus antomunus. Antomocunruxamol.

Mertamnst IB-VIIB-rpynn (menp, uumHK, xpom, Mmaprasen). OcoOE€HHOCTH CTpOEHUS
atoMmoB. O0mue gusnueckue U xumudeckue cBoiictpa. [lomyuenue n npumeHenue. OKCHIBI U
THUAPOKCUBI 3TUX METAJJIOB, 3aBUCHUMOCTb WX CBOWCTB OT CTENEHU OKHCIEHUS D3JIEMEHTA.
Baxneiimue conu. OKHCIUTENbHBIE CBOICTBA COJIEl XpoMa M MapraHiia B BBICHIEH CTENEHU
OKUCIEeHUs. Komniexkcuvie coeOuHeHus Xpoma.

OO6mas xapaktepuctuka 31eMeHToB |VA-rpynnsl. CBoiicTBa, NOJydeHHE U NIPUMEHEHHE
yrig. CuHTEe3-ra3 Kak OCHOBA COBPEMEHHOW NMPOMBINIJIEHHOCTH. AKTUBHPOBAHHBIN YroJlb Kak
ancopOent. Hanocmpyxmypol. Muposvle docmuodicenus 6 obnacmu co30anus HAHOMAMepuaos.
OnekmponHoe cmpoeHue monekyavl yeaprnoeo 2asa. llonyuenue u npumeneHue yeapHozo 2asd.
buonornueckoe aeiicTBue yrapHoro raza. Kapoumbl kanbius, amoMUHUS | kene3a. KapOoHaTsr
u tuapokapoboHatel. Kpyzosopom yenepooa 6 owcueoti u Hexcusou npupode. KauecTBeHHas
peaknusi Ha KapOoHaT-MOH. DU3MYECKHEe W XUMHUYECKHE CBOMCTBa KpeMHus. CulaHbl H
cumuiuapl. Oxenn kpemuus (IV). KpemHaneBsie kucimoTel U X cosid. CUITMKAaTHBIE MUHEPATIBI —
OCHOBA 3€MHOM KOPBI.

OO6mras xapakrtepuctuka 3yeMeHToB VA-rpynnel. Hutpuabl. KauecTBeHHast peakius Ha
MOH aMMOHHUA. A30THasl KUCJIOTa Kak okuciauTenb. HuTparel, ux ¢uznyeckue u XUMHUYECKUE
cBolicTBa, mpuMeHeHue. CBolcTBa, orydeHune u npumeHenue gocdopa. ochun. dochopusie
u nordocopHbie KUCTOTH. bronorudeckas pois hocharos.

O6mras xapaktepuctuka 35eMeHToB VIA-rpynmbsl. OcoObie CBOMCTBA KOHIIEHTPUPOBAHHON
cepHO# KucnoThl. KauecTBeHHbIE peakliuu Ha CylnbPu-, Cynb(GuUT-, U CyabhaT-uOHBI.

O6mrass xapakrepuctuka d1aeMeHTOB VIIA-rpymmel. OcobGeHHoctn xumuu — (dropa.
lanorenoBoopoAabl W UX MoiydyeHue. [aloOreHOBOJOPOAHBIE KHUCIOTHI W HMX  COJIU.
KauecTBeHHble peakiuu Ha TrajoreHua-uoHnl. Kucnopojconaepkaiiye COEAMHEHHUS XJIOpa.
[IpuMeHeHne rajioreHoB U UX BaXKHEUIIUX COCTUHEHU.

bBracopoonvie eazwvi. [Ipumenenue 61a20po0HbIX 2aA308.

3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCTUHEHHIH,
BBICIIMX OKCHJIOB ¥ THAPOKCHUIOB.

Wnentudukaiys HEOPraHMYeCKuX BEIIECTB U HOHOB.

Paznen 4. XuMus 1 ;KU3HL

Hayunble MeTonpl MO3HaHUS B XUMHUHU. VcTouHuMkH Xumuuecko uHdpopmanumu. ITouck
uHbOpMallMM MO Ha3BaHUSAM, HJCHTU(UKATOpaM, CTPYKTYPHbIM QopmyaaM. XUMHUYECKHIM
aHalu3, CUHTE3, MOJCIMPOBAHNE XMMHMUYECKHX IPOLIECCOB W SIBJIEHUM KaK METOAbl HAY4HOI'O
No3HaHuA. Mamemamuueckoe MoOenUpo8aHue HNPOCMPAHCMBEHHO20 CMPOEHUS MONEK)]l
opzanuyeckux eujecms. CogpemenHvle Qu3UKO-XuMUieckue memoosl yYCmaHo81eHUus COCmasa u
CMpPYKmMypbl 6eujecms.

Xumus u 310poBbe. JlekapcTBa, (hepMeHTh, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHbBIE BOJBI.
[IpoGnembl, CBSI3aHHBIE C NMPUMEHEHHEM JICKApCTBEHHBIX NpenapaToB. BpeaHble NMPUBBIYKU U
(baxkTophl, paspylIalne 370pOBbe (KypeHHE, YIOTpeOJieHHe ajKoroJisd, HapKOMaHHs).
ParmmonansHoe nutanue. [umessie 1o6aBku. OCHOBBI MUIIEBON XUMUH.

Xumus B MeauuuHe. PazpaboTka nexapcTB. XUMHUUECKUE CEHCOPBHI.



XuMHUS B IIOBCEJHEBHOM JKM3HU. MOIOIIME U YHUCTSIIME CpeIcTBa. PenemneHTsl,
uHCeKTHUIUABl. CpencTBa JMYHOW TUTMEHBI W KocMeTHkH. [lpaBmia Oe3omacHoi paboThl ¢
€IKUMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBOW XUMUH.

XUMHUS ¥ CENbCKOE XO03AUCTBO. MuHepanbHble W opraHudeckue ymobpenus. Cpencrtsa
3aIlUTHI PACTCHUM.

XuMus B HOpomblIUIeHHOCTH. OOIIMe MpeACTaBiIeHHMs] O IPOMBIIIJIEHHBIX CIIO0C00ax
MOJIyYEHUs! XMUMHMUYECKUX BEIIECTB (HAa IpPHUMEpE IMPOMU3BOJCTBA aMMHAKa, CEPHON KHUCIIOTHI).
[IpombiienHast opranudeckass xumus. Cplppe A OpPraHUYECKON IMPOMBIIUIEHHOCTH.
[Ipobnema 0TX0M0B M TMOOOYHBIX MPOAYKTOB. Hambornee KpyMHOTOHHAKHBIE MPOM3BOCTBA
opraHMueckux coeauHeHuid. YepHas u 1nBerHas Mertawnyprus. CTekio M CHJIMKaTHas
IIPOMBIIIJIEHHOCTb.

Xumus ¥ sHepreTuka. [IpupoiHbIle HICTOYHUKH YIiIeBOAOPOIOB. [IpupoaHbIi M MONYTHBIN
HeTssHOM Ta3pl, WX cocTaB W wucnogb3oBanue. CoctaB HedpTH U ee mnepepaboTKa.
Hedrenponykrel. OkraHoBoe unciao OeH3uHa. OxpaHa OKpyXKawlled cpeabl IpU
He(dTenepepabOTKE U TPAHCHOPTHUPOBKE HEPTENPOIYKTOB. AJBTEpPHATUBHBIE HCTOYHHKHU
SHEpruu.

Xumusa B crtpoutensctBe. llement. beron. Ilog0op onTHUMalbHBIX CTPOUTENBHBIX
MaTepHUajIoB B MPAKTUYECKON NEATEIILHOCTH YEJIOBEKA.

XUMUS U 9KOJIOTHS. XUMHUYECKOE 3arpsi3HEHUE OKPYKaloled Cpeabl U ero MocieICTBUS.
Oxpana rugpocdepsl, To4YBbL, aTMOchepsl, GI0pbl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS.

Tunel pacyeTHbIX 3a1a4:

Haxoxpaenue MosexynasipHOd (GopMysbl OPraHWYEeCKOro BEIIeCTBa MO €ro IIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, WJIM IO MPOIYKTaM CrOpaHusl.

Pacuetsl MmaccoBo# 10711 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.

Pacuersr mMaccel (0ObeMa, KOJMMYECTBA BEIISCTBA) MPOIYKTOB PEAKIUM, €CIU OIHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuers MaccoBoi WM 0OBEMHOW JOJM BBIXOJA TMPOAYKTA PEAKIMU OT TEOPETUUYECKU
BO3MO’KHOTO.

Pacuets! TeruioBoro s dexra peakuu.

Pacyetbl 00BEeMHBIX OTHOILIECHHU ra30B MPU XUMHUECKUX PEAKIIUAX.

Pacuersl maccbl (0ObeMa, KOJMYECTBAa BEIIECTBA) MPOAYKTa peakluu, €cld OJHO U3
BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEJIEICHHON MacCOBOM JOJIEW PACTBOPEHHOI'O BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BHIOOP yUUTEJIsA):

KauectBenHoe omnpezenenue yriaepoia, BOJOPOAa U XJIOpa B OpraHM4YECKUX BELIECTBAX.

Pacno3naBaHue miaacTMacc U BOJIOKOH.

Pelrenne skciepuMeHTaIbHBIX 334 HA MOJIYyYeHUE OPraHUYECKUX BEUIECTB.

Pemrenne skcnepuMeHTaIbHBIX 337]a4 Ha PAClIO3HABAHNE OPraHMYECKUX BEILIECTB.

WNnentudukaims HEOPraHMYeCKuX COSAUHEHUH.

[Tonyuenue, coOupanue u pacro3HaBaHUE ra30B.

Peurenne skcnepuMeHTaNIbHBIX 33a4 110 TeMe «MeTaib».

Pemienne skcnepuMeHTaNIbHBIX 3aa4 110 TeMe «HemeTamb.

Pemenune skcnepuMeHTanbHBIX 3a1a4 N0 Teme «l'eHeTnueckas CBs3b MEXIy KilaccaMu
HEOPraHUYECKNUX COCIUHEHUI».

Pemienne skcriepuMeHTANbHBIX 33/a4 M0 TeMme «l'eHeThueckas CBs3b MEX]y KIacCaMu
OpPraHUYECKUX COECAUHEHUI».

[Tonyuenue 3TunEHA U U3yYEHUE €TO CBOMCTB.

[Tonmyuenue yKCyCHOM KUCIIOTBI M U3yYEHHE €€ CBOMCTB.

I'maponus xupos.

HccnenoBanue cBOMCTB OENKOB.

CBoiicTBa 0IHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.

XHUMHUYECKUE CBOMCTBA AJIbJIETU/IOB.

CuHre3s cnoxxHoro 3¢dupa.



I'maponus yriaeBonos.
KauecTBenunie PCaKiu Ha HCOPraHNYCCKUEC BCUICCTBA U MOHBI.
HccnenoBanue BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM pEaKIIHH.
Wnentudukanyst HEOPraHNYECKUX BELIECTB U HOHOB.

TemaTHuyeckoe MIaHMpoBaHue Mo xumum, 10kacc,
(3uaca B Henemo, Bcero 102 yacos) YMK O.C.I'abpuensina

N3 Hux
Ne Bcero,
IIpakr. Konrp.
o\ HaunmeHoBaHue TeMbl yac.
padoThI padoThI
Pasnen 1. OcHOBBI OpraHn4ecKoil XuMuM
1 Baenenue 6 - -
2 I'maBa 1. Ctpoenue u KnacSquKaum 11 i K.p.Nel
OPraHWYECKUX COCTMHECHUM
3 I'maBa 2. XuMu4deckue peakuuu B 6 i i
OPraHN4eCcKO XUMHH
ITp.p.Nel
4 I'maBa 3.YrieBonopoibl 24 TTp.p. Ne2 K.p.Ne2
5 I'maBa 4. CiupTsl 1 heHOIBI 8 [Tp.p.Ne3 -
6 I'maBa 5. Anpnerunsl. KetoHs! 6 [Tp.p.Nod -
7 I'maBa 6. KapOoHOBBIEC KHCIIOTHI, CIIOKHBIC 11 Tp.p.NeS K.p.No3
3(UPBI, KUPBI
8 I'maBa 7. YrneBobl 10 ITp.p.Ne6 -
9 I'maBa 8. Azotconepxamiue 12 TTp.p.Ne7 K.p.Ned
OpraHUYeCcKUe COeTMHEHHS
10 I'naBa 7. BbICOKOMOJIEKYJIIpHbIE 8 IT.p.Ne8 K.p.Nes
COeJIMHEHUS
Hroro 102 8 5
TemaTnueckoe NJaHMpoBaHue MO XuMHUHU, 11kaace,
(3uaca B Henesro, Beero 99 yacop) YMK O.C.I'abpuensina
Ner\n HaumeHoBaHUe TeMBbI, pa3jeia KoIMYecTBO YACOR
1 Teopernueckre OCHOBbI XUMUH 1
2 OCHOBBI HEOPraHUYECKON XUMUH 18
3 XUMUs U )KU3Hb 16
Uroro: 99
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