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11kn
Padouyas nporpamma no xumuu B 10 — 11 knaccax
npoPpuIbHbIN YPOBEHb
CornacHo JeHCTBymOIIeMy B TMMHa3uu yudeOHoMmy Iutany Ha 2018/19-2019/20
V4.IT. Ha U3y4eHHEe XUMHUHU Ha 6a30BoM ypoBHe B 10-11 kiaccax oTBOAUTCS
B 10 kmmacce 136 yueOHBIX yacoB u3 pacyera 4 yueOHBIX 4aca B Hezelnto (34 yueOHbBIX HeJeNn)
B 11 knmacce 136 y4ueOHBIX YacoB u3 pacueta 4 yueOHbIX yaca B Henemto (34 yueOHBIX HEllen)

VY4eOHblil man coctanister 272 y4eOHBIX yaca 3a JjBa roja J0y4eHus
IpakTHyeckne padoThl U3 NPAKTHKYMA NEPeHeCeHbI B COOTBETCTBYIOIUE TEMBI Kypca.

JIH‘[HOCTHLIC, METANPEAMETHBIC U MNMPEAMETHBLIC PE3YyJbTAaTbl OCBOCHUSA yqeﬁﬂoro
npeamMera «KXuMus»

Ilinanupyembie JUUHOCTHBIE pe3yibTaThl 0CBOCHUS XUMHHU:

JInuHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUIH o0yualomuxcs K cede, K CBOeMYy 310POBbI0, K
MO3HAHMIO Ce0s:

OpHUCHTAlHA 06yqa10m1/1xcs1 Ha OJOCTUIKCHHC JIMYHOI'O CYACTbiA, pCaiM3alli0 IMO3UTHUBHBIX
KHU3HCHHBIX IICPCIICKTHUB, HWHUIOHWMATHBHOCTb, KPCATUBHOCTb, TI'OTOBHOCTb H CIIOCOOHOCTL K
JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTH CTaBUTh LEJI U CTPOUTD )KU3HCHHBIC I1JIAHBI;

TOTOBHOCTh U CHOCOOHOCTH OOecredynTh cebe W CBOMM OJIM3KUM JOCTOWHYIO JKHU3Hb B
MPOLECCE CAMOCTOSITENLHOM, TBOPYECKOW I OTBETCTBEHHOM JAECSATEIBbHOCTH;

FOTOBHOCTb U CIIOCOOHOCTH O6y‘laIOH_[I/IXC$I K OTCTauBaHHUIO JIMYHOIo JOCTOHMHCTBA,
COOCTBEHHOI'O MHCHHS, TOTOBHOCTb H CIIOCOOHOCTH BI)Ipa6aTI)IBaTI) C06CTB€HHYIO IO3UIIHUIO IIO0
OTHOIICHUIO K O6IJ_I€CTBCHHO—HOJ'II/ITI/I‘I€CKI/IM COOBITHUSIM [IpouuIoro M HACTOAIICIO Ha OCHOBC
OCO3HAHUA U OCMBICJIICHUA HCTOPUH, IYXOBHBIX HCHHOCTeﬁ u I[OCTI/DKGHI/Iﬁ HaIeu CTpPaHbI;

TOTOBHOCTh U CIOCOOHOCTh OOy4arolmuxcsi K CaMOpPa3BUTHIO M CaMOBOCIHUTAHUIO B
COOTBETCTBHU C OOIIEYEIIOBEUECKUMH IIEHHOCTSIMH U UJCIaMH TPaXJIaHCKOTO OOIIEecTBa,
MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHSIX CIIOPTUBHO-03J0POBUTEIHHON
JESITEILHOCTBIO;

NPUHATHE W pealn3alus IeHHOCTel 310poBoro M OGe3omacHoro o0Opasa KM3HM, OEpe’kHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U MCUXOJIOTHYECKOMY
3JI0POBBIO;

HENpPUITHE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTarbhl B chepe oTHomeHui oOydaromuxca k Poccum kak k Ponune
(OreuecTBY):

poccuiickas HWIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM HAECHTUYHOCTH B
MOJIUKYJIbTYPHOM  COIIMYME€, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYpPHOH OOIIHOCTU
poccuiickoro Hapoja u cynasbe Poccuu, maTpHOTH3M, FOTOBHOCTH K CiyxeHHto OTeuyecTBy, €ro
3aIIuUTe;

yBa)KE€HHE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepes] PoauHoil, ropaoctu 3a cBoi
Kpail, cBO0 PoauHy, mpoluioe U HACTOSIIEe MHOTOHAIMOHAIBHOTO Hapoaa Poccum, yBaxkeHue K
rOCyJJapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

(dbopMHpOBaHHE YBaXXEHHsSI K PYCCKOMY SI3bIKYy KaK roCyJapCcTBEHHOMY 53bIKy Poccuiickoii
@enepanuu, SABISAIOMIEMYCS OCHOBOM PpOCCHMHCKOW HIGHTUYHOCTH U TJaBHBIM  (aKTOPOM
HAIMOHAJILHOTO CaMOOIIPENEIICHMUS;

BOCIIMTAHUC YBAXCHUA K KYJIbTYpPC, A3bIKaM, TpaaulusiM U 00bIYasIM HapoOJo0B,



npoxuBaromux B Poccuiickoit @epepanuu.

JIMYHOCTHBIE pe3ybTaThl B c(epe OTHOLIEHUI O0y4aKOUIMXCA K 3aKOHY, IOCyJIapCcTBY M K
rPakIaHCKOMY 00IECTBY:

Fpa)i(l[aHCTBeHHOCTb, Fpa)KI[aHCKaSI ITIO3UIINA AKTUBHOT'O nu OTBCTCTBCHHOI'O HJICHA
POCCHICKOTO  OOIIECTBAa, OCO3HAIOMICTO CBOM KOHCTUTYI[HOHHBIE TIpaBa W  OOS3aHHOCTH,
YBaKAIOIIETO 3aKOH U MPABOIMOPSI0K, OCO3HAHHO MPUHUMAIOIICTO TPAIUIIMOHHbIC HAIIMOHAIbHBIC U
00I1IeYeI0BEYECKHE T'YMAaHHCTUYECKHE W JIEMOKPATHYECKHE I[IEHHOCTH, TOTOBOIO K Yy4YacTHIO B
0011IeCTBEHHOM JKM3HU;

MpU3HAHUE HEOTUYXkIaeMOCTH OCHOBHBIX IIPaB M CBOOOJ YEJIOBEKa, KOTOPBIE NMPUHAIJIEKAT
KOKIOMY OT pOXIEHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpaB W CB0OOOA 03
HapylLIeHUs MpaB U CcBOOOJA APYTUX JHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IpaBa U CBOOOJbI
YelloBeKa W TPpaXkJaHWHA COIVIACHO OOIIENPU3HAHHBIM MPHUHIMIIAM W HOPMaM MEXIYHAPOIHOTO
npaBa U B cooTBeTcTBUM ¢ KoHctutynuen Poccuiickoit ®exnepaiuu, npaBoBas U MOJUTAYECKAs
IPaMOTHOCTb;

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO  pa3BUTUA HAayKd U
OOIIIECTBEHHON NPAaKTUKHA, OCHOBAaHHOE Ha JAHAJOre KyJIbTYp, a TakkKe pPa3Iu4HbIX (Qopm
OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHHWE CBOETO MECTa B IMOJIMKYJIBTYPHOM MHUPE; MHTEPUOPHU3ALUSL
LIEHHOCTEN IEMOKPATUHU U COLUAJIBHON COJIMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJIUPOBAHUIO
OTHOILLIEHUH B IPYIIIIE WIM COLHUAIIBHON OpraHU3ally;

TOTOBHOCTh OOY4YalOIIMXCS K KOHCTPYKTUBHOMY Y4YacTUIO B IPUHATUU PELICHUH,
3aTparvBalOIlMX HX IpaBa M HHTEpEChl, B TOM YHUCJIE B Pa3IUYHbIX (opMmax OOIIECTBEHHON
caMOOpraHu3aluu, CaMOYIIPaBJIEHUsI, OOILIECTBEHHO 3HAUUMOM €S TEIIbHOCTH;

INPUBCPIKCHHOCTL HACAM HHTCPHALIMOHAIU3MA, I[py>K6BI, pPaBC€HCTBA, B3aMMOIIOMOIIH
HapOJd0B; BOCIHHUTAHHWEC YBAXHUTCIBHOIO OTHOIICHHUA K HAIIMOHAJIBHOMY HOOCTOMHCTBY JIIO[[GIZ, ux
YYBCTBAM, PCIUTHO3HBIM Y66)KI[€HI/IHM;

TOTOBHOCTBH O6yanOHIHXC$I MNPOTHUBOCTOATE HACOJIOTMU OKCTPEMH3MaA, HalMOHAlIW3Ma,
KCGHO(1)06I/II/I; KOppyHnuuu; AUCKPUMHHAIIUA 1o COIIMaJIbHBIM, PCIIUTUO3HBIM, PpacCoOBLIM,
HallMOHAJIbHBIM IMPU3HAKaM U APYTYM HCTATHBHBIM COLIWAJIbHBIM SABJICHUSM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLIECHHUI 00y4al0IHUXCS € OKPY/KAIOMMMH JTHOIbMH:

HPAaBCTBCHHOC CO3HAHHEC U MOBCACHNWEC Ha OCHOBC YCBOCHHA O6HIC‘I€J'IOB€‘I€CKI/IX HeHHOCTeﬁ,
TOJICPAHTHOT'O CO3HAHUSA W NTOBCACHUA B MOJUKYIBTYPHOM MHUPEC, TOTOBHOCTH U CITOCOOHOCTH BECTH
ajainor ¢ APyruMy JIIOJAbMH, AOOCTHIaTb B HEM B3aMMOIIOHMMAaHHA, HAXOIUTb O6HII/IG Oocim u
COTPYAHUYATDb AJIA UX NOCTHIKCHUS

IMPUHATHEC TYMAHUCTUYCCKUX HGHHOCTCI\/'I, OCO3HAHHOC, YBAXXUTCIIBHOC U I[O6pO)K€J'IaT€J'II>HOG
OTHOIICHHUC K APYTroMy YCIIOBCKY, €0 MHCHHUIO, MUPOBO33PCHUIO;

CIIOCOOHOCTH K COMEPEKUBAHUIO U (OPMUPOBAHUE MOZUTUBHOIO OTHOIIEHHUS K JIFOJSIM, B TOM
yuciae K JHMIAM C OrPaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbSl M HWHBAIUAaM; OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (U3NYECKOMY M TCUXOJIOTMYECKOMY 3/I0POBBIO
JPYTHUX JIIOJIEN, YMEHUE OKa3bIBaTh IIEPBYIO MIOMOILIb;

¢bopMUpOBaHHE BBIPAXEHHOW B TIOBEJIEHUM HPABCTBEHHOM MMO3UMIUU, B TOM 4YHCIIE
CIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY 7100pa, HPaBCTBEHHOTO CO3HAHUS M MOBEACHUS HAa OCHOBE
YCBOEHHUSI OOIIIeUeI0BEYECKUX LIEHHOCTENH U HPAaBCTBEHHBIX YYyBCTB (UE€CTH, J10JITa, CIPAaBEATUBOCTH,
MUJIOCEPANS U IPYKETI00Hs);

pa3BUTHE KOMIIETEHIIMN COTPYAHUYECTBA CO CBEPCTHUKAMH, NIE€TbMHU MIIAJAIIETO BO3pacCTa,
B3POCIJIBIMH B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO- UCCIIeI0BATENIbCKON, MPOSKTHON
U JIPYTUX BUAAX IESITEIBHOCTH.

JInyHOCTHBIE pe3y/IbTAThl B c()epe OTHOLICHHI 00yYalOIIMXCsl K OKPY/KAK0IeMy MHPY, )KHBOI



npupoje, Xy/10:kecCTBEeHHOI KyJIbType:

MHPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE JOCTOBEpHON HMHQOpMaIeil o
IIEPEIOBBIX JOCTMIKEHUSIX U OTKPBITUSX MHUPOBOW M OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTDH B
Hay4YHBIX 3HaHUAX 00 YCTPOICTBE MHpa U OOILIECTBa;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO, B TOM WYHCIE CaMOOOpa3OBaHWIO, Ha
MPOTSDKEHUM BCEH KHU3HH, CO3HATEIIBHOEC OTHOIICHHWE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIIeUTHOM MpodecCHOHATEHOM U 00IIECTBEHHON ACSITETbHOCTH;

OKOJIOrM4YeCKasa KyJibTypa, 6epe>KHoe OTHOLIICHHUA K pOﬂHOI;'I 3€EMIIC, ITPUPOIHBIM oorarcTBaM
Poccuu u Mypa; TTOHUMAaHHUC BJIIMAHHUA COLHUAJIBbHO-3KOHOMHUYCCKHUX IIPOLHCCCOB Ha COCTOSAHUC
HpHpOHHOﬁ H COIIUAIILHOM Cp€abl, OTBETCTBEHHOCTD 3a COCTOAHUEC IIPUPOJHBIX PECYPCOB; YMCHHA U
HAaBBIKK PA3YyMHOI'O0 MNPUPOAOIIOJIB30BaHHA, HECTCPIHUMOC OTHOIICHHUEC K I[CﬁCTBPISIM, MMPUHOCATIIUM
BpE€I 5KOJIOI'uH; HpI/IO6peTeHI/IC OIIbITa 3KOJ'IOI"O-HaHpaBJ'ICHHOI\/'I JACATCIIBHOCTH,

ACTETHYECKOE OTHOLICHUS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOHCTBY
cOOCTBEHHOIO OBITA.

JIMYHOCTHBIE pe3yabTaThl B c(hepe OTHOLIEHHH 00YYAIOIIUXCH K CeMbe U POAUTENSIM, B TOM
YHcJie MOAroTOBKA K ceMeiHOM "KU3HU

OTBETCTBEHHOE OTHOIICHUE K CO3JAaHHUI0 CEMbH HA OCHOBE OCO3HAHHOIO MPUHSITHS
LIEHHOCTEN CeMeMHON K13HMU,

MIOJIOXKUTEIbHBINA 00pa3 CeMbH, POJUTENBCTBA (OTLIOBCTBA M MAaTEPUHCTBA), UHTEPUOPU3ALIUS
TPaIULIMOHHBIX CEMEWHBIX LIEHHOCTEH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHUSI 00yHAIOUIUXCH K TPYAY, B chepe COHAIBHO-
IKOHOMHYECKHUX OTHOICHUM:

yBa)K€HHE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alIUTE CBOEH COOCTBEHHOCTH,
OCO3HAaHHBIN BBIOOP OyayIIeii nmpodeccun Kak MyTh U CIOCO0 peann3anuy COOCTBEHHBIX KU3HEHHBIX
TJTAHOB;

TOTOBHOCTh OOYYalOIIUXCS K TPYAOBOW MNpodecCHOHAIBHON MJESITeNTbHOCTH KaK K
BO3MOXHOCTH y4acTHs B pCUICHHUH JINYHBIX, OOIIIECTBEHHBIX, TOCy/IapCTBCHHBIX,
OOIIeHAIIMOHANBHBIX MTPOOIIEeM;

MOTPEOHOCTh TPYAUTHCS, YBAXEHUE K TPYLy U JIOASAM TpyHda, TPYJAOBBIM JOCTHUKEHMSIM,
JIOOpOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOUIEHWE K pa3HbIM BHJAM TPYAOBOIi
NEeATEIbHOCTH;

TOTOBHOCTh K CaMOOOCITY)KMBAaHMIO, BKJIOYas OOyYe€HHE ¢ BBINOJHEHHE OMAIIHUX
00s13aHHOCTE.

JInyHocTHBIE pe3yiabTaThl B chepe (PU3NYECKOro, ICHXOJOIHYECKOro, COLUUAIBLHOIO H
aKaJieMHU4ecKoro 0J1aronoy4us 00y4aromuxcs:

¢duznveckoe, SMOLMOHATIBHO-TICUXOJIOTMYECKOE, COLHAIbHOE OJ1aronoayune o0yJarommxcs B
KM3HN 00pa30BaTEIbHON OPTraHW3ALMH, OIIYIICHHWE IETbMH OE€30MacHOCTH U IICHXOJOTHYECKOTO
KoMdpopTa, THPOPMALMOHHON OE30MACHOCTH.

MeranpeiMeTHBIMH ~ PE3YJIbTaTaAMM  W3y4eHUs nOpeamera  «XUMUsA» ABIISIETCS
(dbopmHpoBaHKEe YHUBEPCANbHBIX yueOHbIX neiictBuii (YVY ).

Pecynamusnuvie YYII

BbImycKHUK Hay4uTCS:



o CamocrosTensHO OOHApYXHBaTh U (GOPMYIUPOBATH MPOOJIEMY B KIACCHOU
Y MHIUBUYaJIbHON y4eOHOW AEsITeIbHOCTH.

. BeigBurate Bepcuu pellieHHs IpoOJieMbl, OCO3HaBaTh KOHEUHBIH pe3ynbTarT,
BBIOMPATh W3 TPEAJIOKEHHBIX M HMCKATh CAMOCTOSATENBHO CPEICTBA JOCTHXKCHHS
LeJIH.

o CocraBisath (MHAMBHIYalbHO WJIM B TpYNIE) IUIAH PEHICHUS MPOOJIeMbI

(BBITIOJIHEHHUS [IPOEKTA).
o [Mombupare k Kaxmoil mpobieme (3amaye) aaeKBaTHYIO €l TEOPETHUYECKYIO
Mozenb. PaboTas 1o npeaioKeHHOMY U CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHy,
o Ucnonws3oBarh HapsAly € OCHOBHBIMM M JIONOJIHUTENIbHBIE CpPEICTBA
(ctipaBOuHas TUTEPATYpa, CIOKHBIE TPUOOPHI, KOMITBIOTED).
. [TmanupoBaTh CBOIO MHIUBUAYAITBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
e PaboraTh 1O C€aMOCTOATEIHHO COCTABICHHOMY IUIaHy, CBEpSAsACh C HUM U LENbIO
NeSITEIbBHOCTH, UCTIPABIIsis OMKUOKH, UCIIONIB3Ysl CAMOCTOATEIBHO MOJOOpPaHHBIE CpEACTBa
(B TOoM uncie u Matepuer).

° CBOOOIHO TOIB30BATHCS BBIPAOOTAHHBIMH KPHUTEPUSMH OIEHKHM M CaMOOIICHKH,
HUCXOAsl W3 UEeNHM W HMEIONIMXCS KPUTEPUEB, pa3inyas pe3yabTaT M CIOCOObI
IENCTBUIA.

. B xone npeacraBnenus npoekTa AaBaTh OILICHKY €0 pe3yabTaTaM.

. CaMocTOATEIHbHO OCO3HABATh IPHYMHBI CBOETO yClieXa WM Heycliexa U HaXOIUTh
CIOCOOBI BBIX0JIa U3 CUTYAIlUU HEYCIIeXa.

. YMeTh OLIGHUTh CTENEeHb YCHEIIHOCTH CBOEH WHAMBHUIYaJbHOM 00pa3oBaTeinbHOU
JESITEILHOCTH.

. JlaBaTh OIICHKY CBOMM JIMYHOCTHBIM KauecTBAaM M YepTaM XapakTepa («KaKoB si»),

OTIPENIETIATh HAIMpPABICHUS CBOETO Pa3BUTHS («KAKUM S XOUy CTaTh», «UTO MHE IS
ATOTO HAJO CAENATHY).

o Cpeocmeom ¢hopmupoeanuss perynsTUBHbIX Y VY]l ciyKaT TEXHOJOTHS MPOOJIEMHOTO
auanora Ha JTame W3y4YeHHsI HOBOTO MaTepuana u
TEXHOJIOTHSl  OIICHUBAHHUS 00pa30BaTENbHBIX JOCTHKEHUN (Y4EOHBIX YCIIEXOB).

[losnasamenvuvie YY/I[:

BbInyCKHUK HAYYUTCS:

° aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(DHUITUPOBATH U 0000IIATH TTOHSTHS:

o JaBaTh OMNpejeNieHne MOHSATHSM Ha OCHOBE M3YYEHHOTO Ha Pa3NUYHBIX MpeaMeTax
y4ueOHOro MaTepHana;

° OCYIIIECTBIISATh JIOTHUECKYIO ONEPAIHI0 YCTAHOBJICHUS POJIOBUIOBBIX OTHOIICHHIA;

o 000011aTh TOHITHS — OCYIIECTBIISITh JIOTUYECKYIO OIEpAIMIo MEepexoaa OT TMOHSATHS C
MEHBIINM 00BEMOM K ITOHITHIO ¢ OOJIBIINM 00BEMOM.

. CTPOUTH JIOTUUECKOE PACCYKIEHHE, BKIIIOYAIONIEE YCTAHOBIICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBI3€EM.

. CO371aBaTh MOJIETT C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa,

npeoOpa3oBbIBaTh ~ MOJAEIM C  LEJIbI0  BBIABICHHS  OOIIMX  3aKOHOB,
OTIpEIETIAIONIUX TAaHHYIO IPEIMETHYIO 00J1aCTh.

o NPEeACTaBIATh MHPOPMALIMIO B BU/I€ KOHCIIEKTOB, TAOIMII, CXEM, IPaUKOB.

o 1peoOpa3oBbIBaTh MH(YOPMALIMIO U3 OJHOTO BHUJA B APYrol M BHIOMpPATH yIOOHYIO
st ce0st popMy (PUKCaLUK U TTPeICTaBIeHUsT HH(POpMAIIH.

o MIPEJCTaBIATh UHPOPMALIMIO B ONITUMAIBHON (popMeE B 3aBUCUMOCTH OT aJipecara.

. MOHMMAs TO3UIHUI0 JAPYroro, pasjiuyaTb B €ro peyd: MHEHHe (TOYKY 3pEeHHs),
JTIOKa3aTeNbCTBO (apryMeHThl), (PaKThl; THUIIOTE3bl, aKCHOMBI, Teopuu. Jlms 3TOrO



CaMOCTOSITENIFHO ~ WCIOJB30BAaTh  Pa3IMYHbIE  BHIBl  4YTEHHS  (M3ydaroliee,
MIPOCMOTPOBOE, 03HAKOMUTEILHOE, TOMCKOBOE), IPUEMBI CITYIIIAHHUSL.

caMoOMy cO371aBaTh UCTOYHUKUA MH(OpMAIMHM PAa3HOTO THUMA M Ul Pa3HBIX ayJUTOpPHUH,
co0roaTh HHOOPMAIMOHHYIO THTUEHY U TIpaBuIia HH(OPMAIIMOHHON OE30IMaCHOCTH.
YMETh HCIIOJIb30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIIMOHHBIC TEXHOJOTHUH Kak
WHCTPYMEHT IS JOCTHXKCHHSI CBOMX IeJield. YMeTh BBIOMPATH aJCKBAaTHBIC
3ajja4ue MHCTPYMEHTAIBHBIC TPOrPAMMHO-AIAPATHBIC CPEACTBA U CEPBHUCHI.

Kommynuxamusuwvie YVJ{:

BbINyCKHUK HAYYUTCS:

OTCTaMBas CBOIO TOYKY 3pEHUs, IPUBOIUTH apryMeHThbI, MNOATBepxkIas ux ¢akramu. B
TMCKYCCHHM YMEThb BBIIBUHYTH KOHTPapryMeHTHI, Iepedpa3upoBaTh CBOIO MBICIH (BIIaJicHHE
MEXAHU3MOM SKBUBAJICHTHBIX 3aMEH).

YUUTBCSI KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHHMIO, C JIOCTOMHCTBOM
MpU3HABaTh OIIMOOYHOCTH CBOErO0 MHEHUA (€ClIM OHO TaKOBO) |
KOPPEKTUPOBATh €rO.

MOHUMAsl TO3UIMIO JPYroro, pasiuyaTh B €ro pedyu: MHEHue (TOUKy
3peHusi), J10Ka3aTeiabCTBO (apryMeHThI), (aKThl; THUIIOTE3bl, AKCUOMBI,
TEOPHH.

YMETh B3IUISIHYTh Ha CUTYallUIO C MHOM MO3ULUU U JIOTOBAPUBATHCS C JIFOJIbMU
WHBIX TO3UITUHN.

cpedcmeom  popmuposanusi KOMMYHUKATHBHBIX YVYJ[ ciyxkar TexHOJIOTus
MPOOJIEMHOTO Juayiora (MOOYKIAIIUKA W TOMBOISIINNA Juanor) U pabora B
MajblX TpYIINAX, TAKXKE HCIOJIb30BAHUE HAa YPOKaX 3JEMEHTOB TEXHOJIOTMHU
MPOIYKTUBHOTO UYTEHUS.

IInanupyemsbie IIPE/IMETHBIE pe3yabTaTsl 0cBOeHHSI XMMHMHU HAa YPOBHe cpeiHero o0imero
o0pa3oBaHus:

B pe3ynbrare u3ydeHus yaeOHOro npeamera « XuMUsS» Ha YpOBHE CPEIHET0 001Iero o0pa3oBaHus:

BeinmyckHUK Ha yriyOJIeHHOM YPOBHE HAyYUTCS:

pacKpbIBaTh Ha MpUMeEpax pojib XUMUHU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTUHBI MUpa
U B IIPAKTHUYECKON EATEIbHOCTH YEJIOBEKA, B3aUMOCBA3b MEXAY XUMHUEH U APYTUMU
€CTECTBEHHBIMU HAayKaMHU; WIIJIIOCTPUPOBATH HA IIPUMEPaAX CTAHOBIICHUE U HBOJIIOLUIO
OpraHUYEeCKON XMMHUH KaK HAYKH HA Pa3JIMYHbIX UCTOPUUECKHUX JTallax €€ pa3BUTHUS,

YCTaHaBJIMBATh NPUIHUHHO-CJICACTBCHHLBIC CBA3U MCKAY CTPOCHUEM aTOMOB XUMHUYCCKUX
OJICMCHTOB U NIECPUOJNYCCKUM U3MCHCHUCM CBOMCTB XMMHUUYECKHUX DJICMCHTOB U HX COGI[I/IHCHI/Iﬁ
B COOTBCTCTBHHU C MMOJIOXKCHUEM XUMHNYCCKHUX 3JICMCHTOB B HepHO,HI/I‘{eCKOﬁ CUCTEMC,
AHAJIIN3UPOBATH COCTAB, CTPOCHHUE U CBOICTBa BCIICCTB, IPUMCHSAA IMOJIOKCHHA OCHOBHBIX
XUMHUYCCKUX Teopnﬁ: XUMHUYECCKOTO CTPOCHUSA OPraHUYICCKUX CoeIII/IHCHI/Iﬁ AM. BYTJ'IepOBa,
CTPOCHUSA aToOMa, XHUMHYECKOH CBs3H, BHCKTpOHHTHQCCKOﬁ Jucconuaium KMCJIOT U OCHOBaHI/Iﬁ;

YCTaHABJIMBATL MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIY CBOIMCTBaMH BEIIIECTBA U €TI0 COCTaBOM U
CTPOCHUCM, TPUMCHSITH IIpaBUJIa CHCTEMaTHUYECKOM Me)I(,HyHaPOHHOﬁ HOMCHKIJIATYPbI KaK
CpCACTBa pa3JIMUCHUA U HI[CHTI/I(I)I/IKE[I_[I/II/I BCIICCTB IO UX COCTAaBy U CTPOCHUIO,

COCTABJISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (hOPMYITBI HEOPTAHUUECKUX U OPTaHUYECKHUX
BEIIIECTB KaK HOCUTENIeH HH(POPMAIINK O CTPOCHHUH BEIECTBA, €r0 CBOMCTBAX U
MIPUHAJUIEKHOCTH K OIIPEIETIEHHOMY KJIACCY COETMHEHU;



OOBSACHSTH MPUPOAY U CLIOCOOBI 00pa30BaHUsI XUMUYECKOMN CBSI3U: KOBAJICHTHOH (TIOJISIPHOM,
HETIOJISIPHON ), HIOHHOU, METAJNTMYECKON, BOJOPOJTHON — C IICJIBIO ONPEIETICHUS XUMHUIECKOM
AKTUBHOCTH BEIIECTB; XapaKTEePHU30BaTh (PU3MUECKHE CBOMCTBA HEOPTAaHUYECCKUX U
OpPraHMYECKUX BEIIECTB U YCTAaHABJIMBATh 3aBUCUMOCTD (DU3HUECKUX CBOMCTB BEUIECTB OT TUIA
KPUCTAITTINYECKON PEIIETKH;

XapaKTCPU30BaTh 3aKOHOMCPHOCTH B UBMCHCHNHU XUMHUUYCCKUX CBOMCTB IMPOCTBIX BCHICCTB,
BOAOPOIHBIX COCHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB;

MIPUBOJIUTH PUMEPBl XHMHYECKUX PEaKIUi, pACKPBHIBAIOIINX XapaKTEPHBIC XUMHUYCCKUE
CBOMCTBA HEOPTraHMYECKUX U OPTaHUYCCKUX BEIICCTB M3YYCHHBIX KJIACCOB C IEIIBI0 HX
uaeHTU(DUKAITUN U 00BSICHEHHS 001aCTH MPUMEHECHHUS;

OIpPCACIIATL MCXaHU3M PCAKIUN B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ IMPOBCACHUA PCAKIIUN U
IIPOTrHO3UPOBATH BO3ZMOXKHOCTDH IIPOTCKAHUA XUMHUUYCCKHUX peaKHI/Iﬁ Ha OCHOBE THIIa XMMHYCCKOM
CBs31 U aKTUBHOCTH PCArcHTOB;

YCTaHaBJIMBATb 3aBUCHUMOCTD peaKHHOHHOﬁ CIOCOOHOCTH OpraHn4C€CKux COCIII/IHGHI/Iﬁ oT
XapakTepa B3aMMHOI'0O BJIMAHHA aTOMOB B MOJICKYJIaX C LEJIbIO IIPOTrHO3UPOBAHUSA IIPOJYKTOB
peakuum;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMMHUYECKON peaKkuu Y CMEILECHUS XUMUYECKOIO
PaBHOBECHSI OT Pa3IMIHBIX (PAKTOPOB C LETHIO OMPEACICHHS ONTUMAIBHBIX YCIOBUI
MPOTEKaHUs XUMHYECKHUX MPOLECCOB;

YCTAHABJIMBATb TCHETUYCCKYIO CBA3b MCIKAY KIIAaCCaMH HCOPIraHUYCCKUX U OPraHUYICCKUX
BCIICCTB OJId 000CHOBaHMST HpHHHHHHaﬂLHOﬁ BO3MOXHOCTH IOJIYUCHUSA HCOPTraHUYCCKUX U
OpraHU4YCCKuX COCIUHEHUHN 3aJaHHOT0 COCTaBa U CTPOCHHUA,

HO[[6I/IpaTI) pearcHTbl, YCJIOBUA U ONPCACITIATH NPOAYKTHI peaKuHﬁ, MO3BOJAIOIMIUX PECAIN30BaATh
J'Ia60paTOpHBIe " MIPOMBIIIJICHHBIC CITOCOOBI MMOJIYYCHHU A BaKHEHIIINX HCOPTaHUYCCKUX U
OpraHNYCCKUX BCIICCTB,

OTIPEJIEIATH XapaKTep CPeAbl B PE3YIbTaTe THAPOIIN3a HEOPTAHNUYECKUX U OPTaHUUECKHUX
BEILIECTB U MPUBOJUTH MPUMEPHI THUIAPOJIU3a BEIIECTB B TMOBCEIHEBHOW KMU3HU YEJIOBEKA,
OMOJIOTUYECKIX OOMEHHBIX MPOIIECCAX U MTPOMBIIIICHHOCTH;

IMPUBOAUTH ITPUMCPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ B IpUpoOAc,
MMPOU3BOJACTBCHHBIX IMMPOHCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB;

00OCHOBBIBATH MMPAKTUYCCKOC UCITOJIB30BAHUC HCOPTAHNYCCKUX U OPTraHUYCCKUX BCUICCTB U UX
peaKI_II/Iﬁ B IPOMBIIIIJIICHHOCTHU U 6LITy;

BBITIOJHATh XMMHYECKHI DKCIIEPUMEHT 10 PACIO3HABAHHMIO M MOJIYYEHHIO HEOPTaHMYECKHX |
OPraHMYECKHUX BEINECTB, OTHOCAIIMXCA K Pa3jMYHBIM KJlaccaM COEJMHEHHH, B COOTBETCTBHU
C IpaBUJIaMU M MpUEMaMH 0Ge30MacHON pabOThl ¢ XMMHYECKHMMH BEIICCTBAMH U
71a00paTOpHBIM 000PYJOBaHUEM;

MIPOBONTH PacueThl HA OCHOBE XUMHUYECKUX (OPMYIIU YpaBHEHHUH peakiuii: HaX0XKICHUE
MOJIEKYJISIpPHOHM (pOPMYITBI OPraHUYECKOTO BEIIECTBA 110 €0 MIIOTHOCTH M MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WM MO MPOAYKTaM CrOpaHHUs; pacdeThl MacCOBOM
7071 (MacChl) XUMHUYECKOTO COCIMHEHUS B CMECH;

pacueTbl Macchl (00BbeMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIUH, €CIIM OJJHO U3 BEILECTB
JaHO B U30BITKE (MMEET MPUMECH);



pacueTsl MacCOBOM MJIM OOBEMHOM J10JIM BBIXOJA MIPOIYKTA PEAKIUU OT TEOPETUUECKH
BO3MOKHOT'O

pacueTsl TeIIoBOro 3G dexra peakiny;
pacueTsl 00bEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEaKIUsX;

pacueTbl Macchl (00beMa, KOJTMUYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIIU OAHO U3 BEIIECTB
JIAHO B BUJIE PAaCTBOpPA C OMPEACIICHHON MacCOBOM JIOJIEN PAaCTBOPEHHOIO BELIECTBA;

HCII0JIB30BAaTh METOAbl HAYYHOI'O ITIO3HAHU . aHAJIN3, CHHTE3, MOACIUPOBAHUEC XUMUYCCKUX
IIpoueccoB U SIBJICHHM — IIpU pCHICHUA y‘{e6HO-I/ICCJ'IeI[0BaTeJ'IBCKI/IX 3aaa4 110 U3Yy4YCHHUIO
CBOﬁCTB, croco0oB IMOJIYYCHHA U paCliO3HaBaHUs OPTaHUYCCKUX BEIICCTB,

BIIQJICTh MIPaBWIIaMU OE30MTACHOTO OOpAIEHUS C €IKUMH, TOPIOYUMH U TOKCHYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

OCYILLECTBIIATh MOMCK XUMHUYECKOW HH(POPMALIUU 110 Ha3BaHUSM, HJIeHTU(UKaTOopam,
CTPYKTYpPHBIM (hOpMYJIaM BEUIECTB;

KPUTUYECKH OLEHUBATh U HUHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIUIO, COJEPIKAIILYIOCS B
COOOMICHUSX CPENICTB MaccoBOi nH(popMaIuu, pecypcax MHTepHETa, HAYYHO- OIS PHBIX
CTaThsIX C TOYKHU 3PEHHS €CTECTBEHHO-HAYUYHOI KOPPEKTHOCTHU B IENAX BBISABICHUS OIIMOOYHBIX
CyXJIeHUI 1 (POpMHUPOBAHUS COOCTBEHHOW MO3HUIINH; IPOOIEMHBIX CUTYalluil 1 000CHOBAaHUN
IIPUHUMAEMBIX PELICHUN HA OCHOBE XMMHUYECKUX 3HAHM;

IPEJCTAaBIATh MYTU pEIIeHUs INI0OANbHBIX MpoOJieM, CTOALIMX Iepe]l YeJIOBEYECTBOM, HU
NIEPCIIEKTUBHBIX HANPABICHUM Pa3BUTHA XMMHYECKHUX TEXHOJIOTMH, B TOM YHCJIE TEXHOJIOIMH
COBPEMEHHBIX MAaTEpPHAJIOB C PA3IUYHON (YHKIMOHATBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB
CBIPBS, IEpePaOOTKU U YTHIIM3ALMU TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

YCTAHABJIMBATb B3AUMOCBA3U MCKIAY q)aKTaMI/I 151 TeOpHeﬁ, HpH‘lHHOﬁ " CJIICACTBUCM IIPU aHATIN3C

BeinmycKHUK Ha yri1y0JIeCHHOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYUThCH:

d)opMyﬂupoeamb yeib uCCJZ€006£ZHZ/l}Z, 8bI08U2AMDb U npoeepAnb IKCNEPUMEHMANIbHO cUnomessvl O
XUMUYECKUX CBOUCMBAX eewyecne Ha OCHose Ux cocmasa u Cmpoerus, ux cnocobHocmu
ecmynambs 6 XuMudeckKue peakyuu, o xapakmepe u npodykmaxpasﬂuwblx XUMUYECKUX peam;m?;

CAMOCMOSIMENLHO NIAHUPOBANDb U NPOBOOUMb XUMUUECKUE IKCHEPUMEHMDBL C CODI00eHUeM
npasusl 6e30nacHou pabomol ¢ ewecmeamu U 1ao0pamopHuiM 000PYO008aAHUEM;
UHMEPNPEeMUpo8ams OAHHbLE O COCMABE U CIMPOEHUL 8EUeCE, NOYYEeHHbIe ¢ NOMOWbHIO
COBPEMEHHBIX PUBUKO-XUMUUECKUX MEMOO08;

ONnUCHIBANb COCMOARUE DJIEKNIPOHA 6 AMOME HAd OCHO6€E COBPEMEHHbIX KEBAHMOB0-MEXAHUYECKUX
npedcmaeﬂeﬁuﬁ O CmpoeHuu amoma 07151 0ObSICHEHUSA pe3yibmamoe CneKkmpailbHoco anaiusa
eewecme,

xapakmepu3zoeanib pojlb a30mocodep9fcau¢ux cemepoyuKiudecKux coeOuHeHull u HYKJIEUHOBbIX
KUCTIOM KAK 8ANCHEUWUX OUOSIO2UYECKU AKMUBHBLX seuecms,

npoOcHO3UPOo6AaNtb 603MONCHOCHb NPOMEKAHUS OKUCTIUMETIbHO- eoccmaﬂoeumeﬂbﬁblxpeakuud,
Jaexcauiux 6 OCHoee npupodelx u npouseodcmeeHHblx npoyeccos.

Copnep:xanne padoueii nporpammsl o xumnu B 10 kinacce



Beeoenue.(7 uacos)

[Tpeamert opranmdeckoit xumur. OCOOEHHOCTH CTPOCHUS U CBOMCTB OPraHUYCCKUX COCAMHCHUM.
3Ha4yeHue M pojb OPraHMYECKONW XMMUH B CUCTEME €CTECTBEHHBIX HAyK B JKM3HHU OOIECTBA.
Kpartkuit ouepk ncropuu pa3BUTUSL OPraHUYECKON XUMUH.

OcHoBHble nO0XkeHUS Teopun cTpoeHust A.M. bytneposa. [Ipeanocbuiku co31aHust TEOPUH.
[Ipeacrarnenue o Teopur TUIOB U paaukaioB. PaboTel A. Kekyne. Xumudeckoe CTpoeHue u
CBOWCTBa OpraHMYecKHX BemecTs. Mizomepus Ha npumepe OyTana U u300yTaHa.

DNEeKTPOHHOE 00JIaKO M OpOUTaNb, UX (POPMBL: S U P. DIEKTPOHHBIE U JIEKTPOHHO-TpapuUecKue
(dbopMyIBI aTOMa yriiepoja B HOpMaJIbHOM U BO30YKAEHHOM cocTOsIHUAX. KoBaneHTHast XuMHU4YecKast
CBSI3b, €€ MOJSIPHOCTH U KpaTHOCTh. BogopoaHas cBs3b. CpaBHEHHE OOMEHHOTO U IOHOPHO-
aKIENTOPHOTO MEXaHU3MOB 00pa30BaHUsl KOBAJICHTHOM CBSI3H.

BaJICHTHBIE COCTOSHHS ATOMA yIIIepo/ia. Biibl THOPUAN3AIMT: Sp -rHOpHAN3aIs (Ha IPAMepe
MOJIEKYJIbl METAHA), sz—FI/IGpI/II[I/ISaI_II/ISI (Ha mpuMepe MOJIEKYIIBI 3TUIICHA), SPp-THOpuaAn3anus (Ha
IprUMepe MOJIEKYIIbI alleTujieHa). 'eoMeTpust MOJIEKyJl pAaCCMOTPEHHBIX BEIIECTB M XapaKTePUCTHKA
BUJIOB KOBAJICHTHOM CBSI3U B HUX.

Tema 1. Cmpoenue u knaccugpuxayusa opeanudeckux coeounenuii. (12 vacos)

Knaccudukanus opraHMuecKux COeAMHEHUN IO CTPOSHUIO YIIIEPOIHOTO CKENeTa: alluKINYeCKIe
(anmKkaHbl, aTIKEHBI, ATKWHBI, ATTKAAUEHBI), KApOOIUKINYECKHE, (IIMKIIOATKAaHbl M apEHBI) |
rerepouuKiInyeckue coequHenus. Knaccudukanus opraHnueckux COeAUHEHHH 1Mo
(GYHKIMOHATBHBIM TPYIIaM: CIIUPTHI, EHOIBI, TPOCTHIE (PUPHI, ATbICTUIB KETOHBI, KAPOOHOBBIE
KHCIIOTHI, CJIOKHBIE 3(UPBL. YTIeBOIbl. A30TOCOAEpKAIINE COSTUHEHHS: HUTPOCOSAUHEHUS,
aMHUHbI, aMUHOKHCIIOTHI.

Homenknarypa tpusuansuas u MFOITAK. [Ipunnumnet o6pa3oBanust Ha3BaHUH OPraHUYECKUX
coequnenuii no MIOITAK.

Buasl n3oMepun B OpraHM4ecKoi XUMHUU: CTPYKTYpHasl U IPOCTpaHCTBEHHAs. PazHoBUAHOCTH
CTPYKTYPHOM H30MEPUU: U30MEPHSI «YTJIEPOTIHOTO CKEJIETa», N30MEPHsI MOTO0KEHUS (KPaTHOU CBA3U
1 GYHKLIMOHAIBHOM IPYIIIbI), MEKKIaccoBasi U3oMepus. Pa3HOBUIHOCTH MPOCTPAHCTBEHHOM
nzomepui. ['eomerpruueckas (1uc-, TpaHc-) U30MEPHsSI Ha IPUMEPE aAJIKEHOB U IIUKJI0AIKaHOB.
OnTHueckast U30MepHs Ha IPUMEPE aMUHOKHCIIOT.

Pemenue 3a1ay Ha BbIBOJ (POPMYIT OpraHUYECKUX COETUHEHUH.

Hemoncrpanun. Illapocrep:kHeBblE MOAEIN OPraHUYECKUX COSIUHEHUN Pa3IMUHBIX KJIACCOB.
Monenu u30MepoB pa3HbIX BUJOB U30MEPHH.

JlabopaTopHBIi ONBIT.

H3roroBneHune Mozenell BeIecTB-PeICTaBUTENIEH Pa3IMUHbIX KJIaCCOB OPraHMUeCKUX

COCIMHEHUI

Tema 2. Xumuueckue peakyuu ¢ opzanuueckoit xumuu. (9 uacoes)

TuIbl XUMHYECKUX PEAKIIMN B OpraHuyecKol XuMmuu. [loHaTHE 0 peakuuax 3aMeleHHS:
raJIOT€HUPOBAHUE AJIKAHOB M APEHOB, IIEJIOYHOW TUAPOIN3 rajioreHankaHoB. [loHsTHe 0 peakuusx
MIPUCOCTMHECHHUS: THIpATAIUs, THAPUPOBAHHUE, THAPOTATIOTeHUPOBAHHE, rajloreHupoBaHue. Peakimn
MOJIMMEPU3ALIMHU U TTOJIMKOHIeHcauu. [IoHsATHE 0 peakusaX OTUIEIICHUS (SITMMUHUPOBAHNSA):
JETHAPUPOBAHUE ATKAHOB, ICTUAPATAIHS CITUPTOB, JETHAPOXIOPUPOBAHNE HA TIPUMEPE
rajioreHaJkaHoB. [[oHsTHE O KPEKUHTE aJIKaHOB U JICTIOJIMMEPU3aLUs TOIUMEPOB. Peakius
HM30MepHU3aInu.

["'OMOMUTHYECKHI U TETEPOTUTICCKHII pa3pbiB KOBAJICHTHON XUMHUYECKOU CBSI3U; 00pa30oBaHHe
KOBQJICHTHOM CBSI3U TI0 JIOHOPHO-AKIIENTOPHOMY MexaHu3My. [loHsTie o HykIeoduiae u
anekTpoduIe.

JMemoncTpauun. [Tnasnenue, o0yrnmmBanrue U TOPEHNE OPTaHUIECKUX BEIIECTB.

Tema 3. Yeneeo0opoowt. (37 uacos)
[Tonsitue 06 yraesonopoaax. Ilpupoansie uctounuku yriesogopoaos. Hedts u ee



IIpOMBIIIICHHAsA nepepadoTka. dpakoHHast IeperoHka, TEPMUUYECKUM U KaTATUTUYECKUM KPEKUHT .
IIpupoaHslii ra3, ero cocTaB U NpakTUYECKOE UCIIoNIb30BaHue. KaMeHHBIH yrosb. KokcoBanue
KaMEHHOT'O YIJIA.

Anxanel. 'omonornyeckuii psi u oomas popmyna ankanoB. CTpoeHHEe MOJIEKYJIbI METaHA U
IpYTHX alkaHoB. M3omepusa 1 HOMEHKIIaTypa ajJkaHOB. PU3NYECKUE U XMMUYECKHAE CBOMCTBA
AJIKAHOB: PEaKLIMY 3aMELICHUS,

TOpPEHUE AJIKAHOB B PA3JINYHBIX YCIOBUAX, TEPMUUECKOE PA3JIOKEHUE AJIKAHOB, N30MEPU3aLys
ankaHoB. [Ipumenenue ankaHoB. MexaHu3M peakMy paJuKalbHOIO 3aMEILECHUs, €r0 CTAINUH.
IIpakTHyeckoe UCI0JIb30BaHUE 3HAHUM 0 MeXaHHU3Me (CBOOOAHOPAIMKAIBEHOM) peaKkIK B IIpaBUIIax
TEXHUKU 0€30I1aCHOCTHU B OBITY U Ha MPOU3BOACTBE. [IpOMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS: KPEKHHT
aJIKaHOB, (PpaKI[MOHHAsI IEPErOHKA HEPTH.

Anxenvl. 'omonorndeckuit psag u obmias popmyna aakeHoB. CTpoeHHE MOJIEKYJIbI 3TUIICHA U
IPYTHX aJIKCHOB. M30Mepus alnkeHOB: CTPYKTYpHas U IpoCcTpaHCcTBeHHasA. HoMeHKiaTypa u
¢u3nveckre CBOMCTBA alKeHOB. [loyueHune STHICHOBBIX YIIIEBOIOPOIOB U3 ATKAHOB,
rajJoreHajJKaHoB, CIUPTOB. Peakuuu npucoeauHeHus (rUIpupoBaHue, I'MIpOrajloreHupoBaHue,
raJloreHUpOBaHue, TUapaTanus). Peakuu okucaeHus v noJiMMepu3anuu ankeHos. [lpumenenue
QJIKEHOB HAa OCHOBE UX CBOMCTB

Pemenue pacueTHbIX 3a71a4 HAa YCTaHOBJIEHUE XUMUYECKOM (OPMYJIbl BELIECTBA I10 MACCOBBIM
JOJISIM DJIEMEHTOB.

Anxunwl. I'omonormueckuii psja ankuaoB. O6mas popmyna. CTpoeHHe MOJIEKYJIbI alleTHICHA U
IpyTux alkuHoB. M3omepus ankuHoB. HoMeHKIaTypa aneTHIIEHOBBIX yriieBogopo1oB. [lonydyenue
QIIKMHOB: METAHOBBIN U KapOUIHBINA criocoObl. Du3nueckue CBOMCTBA aTKUHOB. Peakiumn
IPUCOETUHEHNUS: TaJIOT€HUPOBAaHUE, THIPUPOBAaHHE, THIPOTaJOreHHPOBaHHE, THpaTalus (peakius
Kyueposa). lumepuzanust 1 TpuMepHu3anus aJkuHOB. B3auMozaeicTBrue TEpMUHAIBHBIX AJTKUHOB C
ocHoBaHusAMU. Okucnenue. IIpuMeHeHue ankuHOB.

/{uenvi. CTpoeHHE MOJIEKYJI, U30MEPUS U HOMEHKJIaTypa ajikajneHoB. du3nueckue CBOICTBa,
B3alMHOE PACIIOJIOKEHHUE NTU-CBA3EH B MOJIEKYJIAaX aJIKaJIMEHOB: KyMYJIMPOBAaHHOE, CONPSIKEHHOE,
n3oiaupoBaHHOe. OCOOEHHOCTH CTPOEHMSI CONPSKEHHBIX aJIKa/IMEHOB, UX MOIY4YEHHUE.

AHaJorus B XMUMHYECKUX CBOMCTBAaX aJIKEHOB U alKaAueHoB. [lomumepusanys ankagueHoB.
HatypanbHblii 1 cuHTeTHUECKUM Kaydyku. Bynkanuzanusa kayayka. Pesuna. Pabotsl C.B.JIebenena,
0COOEHHOCTH peaKIMii NPUCOETUHEHNUS K aJIKaJEeHaM C CONPSHKEHHBIMU MHU-CBSA3SIMU.

[[uxnoankanwvl. I'omonorudeckuii psa u odmas gopmysa nukioankaHos. Hanpsbkenue mukia B
CsHg , C4Hs CsHyo , xordopmarnmn CeHp, H130Mepus IUKI0ATKAHOB (IO CKETETY», IUC-, TPaHC-,
MeXKJIaccoBasi). XMMHUECKHE CBOICTBA LIMKIJIOAJIKAHOB: TOPEHHE, Pa3IokKEeHHE, PaluKaIbHOE
3ameleHue, nzomepusanus. OcoOble CBOMCTBA IUKIIONPONaHa U IUKIO0yTaHa.

Apenvl. BeH3ou kak npeacTaBuTenb apeHoB. CTpoeHHe MOJIEKYJIbl O€H30J1a, CONPSHKEHNE M-
ceszeit. [lomyuenue apeHoB. @usnyeckue cBoicTBa OeH30a. Peakiuu 31ekTpouibHOTo
3aMEIIeHMs C ydacTueM OeH30Ja: raJoreHUpoBaHNe, HUTPOBAaHUE, alIKIIIMpoBaHue. OpueHTanus
IIPU AJIEKTPOPUIBHOM 3aMelleHuu. Peakiiuy OOKOBBIX Ienel ankui6eH3010B. CocoOb! MOTy4YeHus.
[Ipumenenue 6eH30J1a U €Tr0 TOMOJIOTOB.

Pemenue pacueTHbIX 3a7ja4 Ha BBIBOJ (DOPMYJT OPraHUYECKUX BELIECTB IO MAaCCOBBIM JI0JISIM U 110
MIPOYKTaM CTOPAHHSL.

Jemoncrpanuu. OnpeneneHre KaueCTBEHHOIO0 COCTaBa OPraHNYECKUX BELECTB IO MPOJYKTaM
ropeHus. beH3os Kak pacTBOPHUTEIb.

JlabopaTopHbIie ONBITHI.

1.A3roToBnenne Moienen yriieBoAOPOJOB U UX TAIIOTEHITPOU3BOIHBIX.

2.03HaKoOMJIEHHE € IPOTYKTaMU HE(PTH, KAMEHHOT'O YISl U IPOYKTaMU UX NMEpepadOTKH.

3. O3HakoMJyIeHHE C 00pa3liaMH KaydyyKOB, PE3WHBI i Y00HUTA.

IIpakTnyeckue padoThI.
1.«KauecTBeHHBIN aHATIN3 OPTAHUYECKUX COCIUHEHUI»

Tema 4. Cnupmut u ¢henonwt. (10 uacos)
Cnupmet. CocTaB U KITacCU(PHUKAIHS CTUPTOB (TI0 XapaKTepy yrIIeBOJIOPOIHOTO paguKaia v 1Mo



aTOMHOCTH), HOMEHKJIaTypa. M3omepust ciupToB (I0JI0KEHUE THAPOKCHIIBHBIX TPYIII,
MEXKJIacCOBasl, «yTJIEpPOIHOrO cKeneTa»). Pu3nueckue CBOMCTBA CIUPTOB, UX MOJyYEHUE.
MesxMoneKysipHas BoJ1opoiHasi cBsi3b. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS MOJIEKYJ CIIUPTOB.
XUMHUYECKHE CBOMCTBA CIIUPTOB, O0YCIIOBJIEHHBIE HAJTMYUEM B MOJIEKYJIAX THIPOKCOTIPYIIIL:
00pa3oBaHME AIKOrOJIATOB, B3aUMOAEHCTBHUE € TaJIOr€HOBOJOPOJAMHU, MEKMOJIEKYJIISIPHAs U BHYTPU
MOJICKYJISIpHAs IETHIpATAIM, dSTepUPHUKAINS, OKHCICHHUE U JETUAPUPOBAHUE CIIUPTOB.
Oco6eHHOCTH CBOMCTB MHOTOATOMHBIX CIIMPTOB. KauecTBeHHas peaklius HA MHOIOATOMHBIE
cnupThl. BaskHelye npeacTaBuTeNId CIMPTOB: METAHOJ, 3TAHOJI, STUIEHIVIMKOIIb, TJIULIEPUH.
DU3M0IOrNYECKOE JEICTBUE METAHOJIA U 3TaHOJIAa. PaccMOTpeHne MEXaHU3MOB XUMUYECKHUX
peaKuuid.

Denonvi. CTpoeHne, U30Mepusl, HOMEHKIIATYpa (PEeHOJIOB, NX (U3NYECKHUE CBOMCTBA U MOITYYEHHE.
Xumuueckue cBoicTa (heHono. KucnoTasle cBoiicTBa. B3aumHoe BIMsiHIE aTOMOB U TPYIII B
MOJIEKYJIaX OPraHUYECKUX BellecTB Ha puMepe (eHomna. [TomukonaeHcanus gpenona c
dbopmanbaeruioM. KauectBennas peakius Ha Genon. [Ipumenenue dhenona. MHOroaToMHbBIE
(heHOBI.

JlemoHcTpanuu. Beienenue Bogopoaa u3 3TuioBoro cnupra. [lomydeHne cioxHbIX 3QpHUpoB.
KayecTBeHHast peakiiysi HA MHOroaToOMHbIe cupThl. KauecTBeHHas peakuus Ha GpeHo (¢ XJI0puIoM
xenesa (I1I), PactBopumocTs (peHona B Boje npu pa3audyHON TeMIiepaType.

JlaGopaTopHbIe ONBITHI.

1. PacTBOpeHue rauneprHa B BoJIe U peakuus ero ¢ rugpokcuiom meau (II).

IpakTnyeckue padoThl.
2. «Crupthl 1 (HEHOITBI»

Tema 5. Anvoecuovt u kemonswt. (10 uacos)

Anpaeruzpsl U keToHbl. Kiaccudukanus, cTpoeHre UX MOJIEKYI, H30MEpHUs U HOMEHKJIIATypa.
OcobeHHOCTH CTpOeHUsT KapOOHMILHON Tpynibl. Du3ndeckue CBOWCTBA POpPMabACTHIa U €ro
roMoJIOroB. XHMHUYECKHE CBOMCTBA abAETUAO0B, 00YCIOBICHHbBIE HATUYUEM B MOJICKYIIE
KapOOHUJILHOW TPYIIITEI aTOMOB (THAPUPOBAHNE, OKHCIICHUE aMMHAYHBIMHA PACTBOPAMH OKCHJIA
cepebpa u ruapokcuna menu (I1)). IlpucoennHenre CHHIIBHOM KUCIOTHI U OUCynb(UTa HATPUA.
KauecTBeHHBIC peaKIy Ha aibIeTHbl. Peakius monukoH ieHcanu GeHona ¢ GopMabIeriaoM.
Oco0eHHOCTH CTPOSHHS U XUMHYECKHX CBOMCTB KETOHOB. B3anuMHOe BIMsSIHAE aTOMOB B MOJIEKYyJIax.
["amorennpoBaHue aJIbJIETHIOB M KETOHOB TI0 MOHHOMY MEXaHW3MYy Ha cBeTy. KauecTBeHHast
peaxius Ha METUIIKETOHBI.

JMemouncTpanun. Komutekmnust ansaeruaoB. Peakmus «cepeOpssHOTO 3epKaiay.

JlabopaTopHbIe ONBITHI.

1. KauecTBeHHBIC PEaKIMH HA aJIbJICTHIBI (C aMMHUAYHBIMU PACTBOPAMHU OKCHJIA cepedpa u
ruapokcuaom meau (I0)).

2. OKuCJIeHUE CIUPTA B alTbJETHI.

3. [lonmyuenue u cBoWcTBa KAPOOHOBBIX KUCIIOT.

Tema 6. Kapoonoevie kucinomul, ciodxncrvie 3¢puput u yncupeol. (14 uacoes)

Kapbonosvie kuciomul. CTpoeHUE MOJIEKYN KApOOHOBBIX KHCIOT M KAPOOKCHIIEHOW TPYIIIHL.
Knaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX KHCIOT. Pu3ndeckre CBOWCTBA KApOOHOBBIX KUCIOT
U UX 3aBUCHUMOCTB OT CTpoeHHs Mosiekysl. KapOoHoBbIe KHCIIOTHI B ipupoie. buonornyeckas poiib
KapOOHOBBIX KUCIIOT. OOIIMe CBOWCTBAa HEOPTraHUYECKUX M OPraHUYECKHX KUCIIOT (B3auMO/ieiicTBUE
C MeTaJUTaMH, OKCHUJIAMH METAJUIOB, OCHOBAHHSIMH, COJISIMU ). BITUsTHIE yTIIeBOAOPOIHOTO pajnuKaia
Ha CUJTy KapOOHOBOM KUCIIOTHI. Peakius srepudukanuu, ycnosus ee nposereHus. OHOOCHOBHBIE U
MHOTI'OOCHOBHBIC, HCIIPEACTIbHBIC Kap6OHOBBI€ KHCIIOTHI. OT}IGJ’IBHBI@ IpeaACTaBUTCIIN KUCIIOT.

Cnoorcnvie 2¢hupei. CTpoeHHE CIIOKHBIX 3(DUPOB, H30MepUsl (MEXKKIIACCOBas M «YTIJIEPOJHOTO
ckenera»). Homenknarypa cioxHbIx 3gupoB. OOpaTUMOCTh peakliuy dTepuuKauu, THIPOIN3
CIIO’KHBIX 3(hrpoB. PaBHOBecHE peakuuu: 3TeprupUKaLUU- THAPOIN3a; (PaKTOpPhl BIUSIOIINE HA
TH]IPOJIU3.

Kupoi - cnoxHbIe UPHI TIIMIEpUHA 1 KapOOHOBBIX KUCIOT. COCTaB M CTPOCHUE MOJIEKYIT KHPOB.




Knaccugukanus xupoB. OMbUICHHE KUPOB, NOTYYEHNUE MbUIAa. Mbl1a, 00BACHEHHE UX MOIOLIUX
coiicTB. XKupsl B npupose. buonornueckas ¢pynkuus xupos. [Tousarue 06 CMC. O0bsicHeHue
Morolux cBoicTB Mbuia 1 CMC.
JleMoHcTpanuu. XMMUYECKHE CBOMCTBA YKCYCHON U MypaBbUHOM KUCIOT. [lomydenue cioxHoro
s¢upa. Komrekuus macen.
JlabopaTopHbIe ONbITHI.
1. PacTBOpMMOCTB KHPOB.
2. Jloka3areiabCTBO HEMPEIEIbHOIO XapaKTepa KUIKOI0 )KHUpa.
3. Owpbuienue xupoB. CpaBHeHue cBoicTB Mbuia 1 CMC.
IIpakTnyeckue padorpl. 3 «KapOOHOBBIE KUCIOTHI»
4. «CuHTE3 CI0KHOTO dhHrpar

Tema 7. Yzneeoowt. (9 uacos)

OTHUMOIIOTHs Ha3BaHMsl Ki1acca. MoHO-, 1M- U noaucaxapuabl. [IpeacraBureny Kax 101 rpymnimsl.
buonoruyeckas posib yriieBooB. VX 3HaueHHe B )KU3HU YEJIOBEKA U OOIECTBA.

Momnocaxapudwei. Ix knaccudukanus. ['ekco3bl u ux npeacraButend. [oko3a, ee pusndeckne
CBOMCTBA, CTPOEHUE MOJIEKYJIbl. PABHOBECHUS B pacTBOpPE INIIOKO3bl. 3aBUCUMOCTb XUMHUYECKUX
CBOMCTB IIFOKO3bI OT CTPOEHHUS MOJIEKYIbl. B3anMopeiicteue ¢ rugpokcuiom Meau(1l) npu
KOMHATHOM TemIiepaTtype 1 HarpeBaHUHU, 3Tepu(UKaLus, peakius «cepeOpsiHOro 3epKajay,
rupupoBanue. Peakiuy OpokeHus TII0KO3bl: CHUPTOBOT0, MOJIOYHOKHUCIIOrO. [ II0K03a B Ipupoze.
buonoruueckas pois riaoko3bl. [IpuMeHnenne riroko3sl Ha OCHOBE €€ CBOMCTB. DpyKTo3a Kak
n30Mep TII0K03bl. CpaBHEHHS CTPOCHHS MOJIEKYJ M XUMHYECKHX CBOKCTB TITFOKO3BI M (PPYKTO3BI.
®pyKTo3a B IPUPOJIE U €e ONOoIorudecKas poJib.

Jlucaxapuodwi. Ctpoenue, odnias popmyna u npeacraBurenn. Caxaposa, J1aKkTo3a, MalbTo3a, UX
CTpoeHue U buonorndeckas ponb. I'naponus aucaxapuos. [IpombliieHHOE OTyYeHHE caxapo3bl
U3 IPUPOJHOTO CHIPHSI.

Tonucaxapudwi. O61mas popmyiia ¥ MpeICTaBUTENN: JEKCTPUHBI U INIUKOTeH, KpaxMaJl, LeJUTI0J103a
(cpaBHUTENBbHAS XapaKTepucTrka). Gu3ndeckue CBONCTBA MOJIMCAXapUI0B. XUMHUYECKHUE CBOMCTBRA
nosincaxapunos. ['maponus nonucaxapunos. KauecTsenHas peakius Ha kpaxmail. [lonmcaxapuas B
pupoe, ux 6uoaorudeckas poiib. [lpuMeHnenue noarucaxapyi0B Ha OCHOBAHUU UX CBOMCTB
(BonokHa). TloHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3anMoaeicTBIE LENI0I03bI €
HEOpPraHMYECKUMHU U KapOOHOBBIMHU KHCIOTaMU - 00pa30BaHUE CIIOKHBIX 3(UPOB.

JemoncTpanuu. B3anmoneiictBue riaroko3sl ¢ ruapokcuoM menu(Il) 6e3 HarpeBanus u npu
HarpeBaHuu. Peakius «cepeOpssHOro 3epKaiia» rtoko3bl. KosueKiys BoJoKOH.

JlabopaTopHbIe ONBITHI.

1. B3anmojerncTBre MIIOKO3BI M caxapo3sl ¢ Tuapokcuiom meau (I1).

2. B3zaumojencTBue Kkpaxmana ¢ H0J10M.

3. OGpa31ibl IPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckue padorel. 5 «VneHTH(UKALNA OPraHUYECKUX COEITMHEHUI»

Tema 8. Az3omocoodepscawgue coeounenusn. (12 uacos)

Amunvi. Onpenenenne amuHoB. CtpoeHue amuHoB. Kiaccudukanus, n3omepus 1 HOMEHKIIaTypa
aMHMHOB. AnrdaTtndyeckue 1 apoMaTHuecKue aMuHbl. AHWIMH. [lomydeHne aMuHOB: alKHWINPOBAaHHE
aMMHaKa, BOCCTAaHOBJIEHWE HUTPOCOETMHEHMH (peakius 3uHnHa). Pu3nyeckue cCBOWCTBa aMUHOB.
XHUMHUYECKHE CBOWCTBA AaMUHOB: B3aUMOJIEHCTBHE C KUCIOTaMH U BOAOW. OCHOBHOCTh AMHUHOB.
I'oMonornueckuit psii apoMaTHUYECKUX aMUHOB. AJIKWIMPOBaHUE U allMJIMPOBAHUE aMUHOB.
B3anMHoe BiMsiHHE aTOMOB B MOJIEKYJIaX Ha MPUMEpe aMMHaKa, ali(aTHUeCKUX U apOMaTHYECKUX
aMHUHOB; aHUJIMHA, OeH30J1a U HUTpoOeH30Ma. Amunokuciomsi. COCTaB U CTPOESHUE MOJIEKYJT
aMUHOKHCIIOT, U30MepHH. J[BOWCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCIIOT U €€
puurHbL. B3aumoaeiicTBe aMUHOKUCIIOT C OCHOBaHUSIMHU, 00pa30BaHUeE CII0KHBIX 3(DHUPOB.
B3aumMoneiicTBre aMUHOKHUCIIOT ¢ CHIIBHBIMU KHcToTaMu. OOpa3zoBaHKue BHYTPUMOJEKYIISPHBIX
couieil. Peakiius moInKoHAeHCAIIN aMIHOKHUCIIOT.

benku - npuponueie 6uononumMepsl. IlenTunnas rpymnmna aToMOB U eNTHIHAS CBA3b. [lenTuabl.




benku. [leppuunasi, BTOpuyHast U TPETHYHAS CTPYKTYPhI O€TKOB. XMMHUYECKHE CBONCTBA OCITKOB:
TOpeHwue, JeHaTypalus, THIPOIN3, KAYeCTBEHHbIE peakiuu. buomorndeckue QyHKIMH OEIKOB.
3nauenue O0enkoB. UeTBepTUYHAas CTPYKTYypa OEJIKOB Kak arperanus OeIKOBBIX U HEOEIKOBBIX
Mmoutekyin. ['mobanpHas mpobiema OeaxoBoro ronoaanus u mytu ee pemenus. [lorstue JIHK u PHK.
[TonsiTHe 0 HyKII€OTHUIE, MUPUMHUAMHOBBIX U ITYPUHOBBIX OCHOBaHUsAX. [lepBuuHas, BropuyHas u
tperrnuHas ctpykTypbl JIHK. buonoruueckas pons [JHK u PHK. I'ennas unxenepus u
OMOTEXHOJIOTHS.

JMemoHncTpanun. PactBopenue u ocaxaenue 6enkoB. Jlenarypaius 6enkoB. Komneknus
«BonokHay.

JlaGopaTopHbIe ONBITHI.

1.06pa3ipl CHHTETUYECKUX BOJIOKOH.

2. PactBopenue OEKOB B BOJIE.

3.1IBeTHBIC peakiuu OCITKOB.

4.00HapyxeHHe OeKa B MOJIOKE.

Tema 9. buonozuuecku akmuenvle eeuiecmaed. (8 uacoe)

[Tonstue o BuTamunax. Mx knaccudukaius u oboznaueHue. [Ipodunakruka aBUTaMUHO30B.

[TonsiTre 0 pepMeHTaX KaK O OMOJOTHYECKHUX KaTaiu3aTopax 0elkoBoi mpupoasl. OCOOEHHOCTH
CTPOCHHS U CBOMCTB B CPABHEHUU C HEOPraHUYECKUMH KaTallu3aTopaMu. 3HaueHue B OMOJIOTUU U
pUMeHeHHe B poMbIieHHoCcTH. Kitaccudukanus pepmenToB. OCOOEHHOCTH CTPOSHHSI U CBOWCTB
(hepMEHTOB: CEICKTUBHOCTh U 3()PPEKTUBHOCTD.

[TonsiTHE 0 TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BHITOJHSIOMNX SHIOKPUHHYIO
PEryISALNU, KUIHEACSITETbHOCTH OPTaHU3MOB.

[TonsiTHe 0 ekapcTBaxX Kak XMMHUOTEPANIEeBTHUECKUX MpernapaTax. [ pynmsl iekapcTs:
cynabhaMubl, aHTUOMOTHUKH, acTiupHH. be3onacHbie ciocoObl IPUMEHEHHUs JIEKAPCTBEHHBIX (HOPM.

Tema 10. Bvicokomonexkynapuwte coeounenus (1 uac)

Bricokomonekynsapubie coequnenus. [lonumepst. [lnactmaccsl, BonokHa. Kayuyku. Moromue u
gucTsmue cpeactra. [IpaBuna 6e3omacHol paboThI co cpeacTBaMu ObITOBOM XuMuu. HoBbie
BeIIeCTBAa U MaTepUasbl B TEXHUKE. Peakiuu moruMepusaliy 1 MOJIUKOHICHCAIIUH.

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca «Opranuyeckass XuMus» 6 4acos
Peseps 1 gac.
Conep:xanue padoyeil mporpamMmsl o xumuu B 11 kiacce

Tema 1.Cmpoenue amoma u nepuoouyeckuii 3axkon /I.U. Menoeneesa. (12 uac)

Amom- crnoxcnas wacmuya. SIApo u AMEKTPOHHAS 00071049Ka. DIEKTPOHBI U IPOTOHBL. MUKPOMHED U
Makpomup. Jlyannu3m 4yacTHIl MUKPOMUPA.

Cocmosinue snekmpoHna 8 amome. DIEKTPOHHOE 00aKo U opouTanb. Dopma opburanei (s, p, d, f).
['maBHOE KBaHTOBOE YHMCII0. DHEPTeTUYECKUE YPOBHU U TOypOBHH. B3auMOCBS3b TTIaBHOTO
KBaHTOBOT'O YHCJIa, TUTIOB B (hopM opOUTaIel 1 MAaKCUMAIBHOTO YHCIIa SJICKTPOHOB Ha ITOTYPOBHSIX
u ypoBHsx. [Tpunnun [Taynu. Dnekrponnast popmyrna aToMoB 31eMeHTOB. [ padudeckue
AEKTPOHHBIC (OPMYJITBI U TTpaBmIIoO ['yHIa. DIIeKTpOHHO-Tpadudeckre GopMyITbl ATOMOB JIEMEHTOB.
DneKTpoHHas KIacCH(PUKAIUS JIEMEHTOB 110 CEMEWCTBaM.

Banenmmnule 603modicnocmu amomog xumuueckux snemenmos. BaneHTHbIC 271eKTpOHBI. BaneHTHbIE
BO3MOYXHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB KaK (DYHKIUSI UX HOPMAaJIbHOTO U BO30YKIEHHOTO
cocrostHUS. [[pyrue hakTopsl, ONpeIesSIoniue BaICHTHBIC BO3MOKHOCTH aTOMOB: HAJTUIHE
HEMoJIeJIEHHBIX AJIEKTPOHHBIX Map. Hamnuane cBoOoaHBIX opOuTaneil. CpaBHEHHE BAIEHTHOCTH U
CTCTICHH OKHCJICHHSI.

Ilepuoouueckuti 3axon u I[lepuoduyeckas cucmema xumuyeckux snemenmos /. U. Mendeneesa.
[TpenrmocklIKK OTKPHITHS 3aKOHA: HAKOIICHHE (DAKTOJIOTHIEeCKOTo MaTepraia, padboTsl
npenmrectBennnkos U. S1. Bepuennyca, U. B. Jle6epeiinepa, A. J. Illankyprya, k. A. Helonensca,




JI. FO. Meiiepa, cbe3n xuMukoB B Kapicpya, nuunoctHbele kauecTBa [. . MenneneeBa. OTKpbITHE
J1. 1. MenneneeBbIM nepuoandeckoro 3akona. Ilepsas ¢popmymnupoBka ero. ['opusonTanbHas,
BEPTHUKAJIbHAS U JUArOHaJIbHAs NEPUOANYECKUE 3aBUCUMOCTH. [lepruoandeckuil 3aK0H U CTPOEHUE
atoMa. M3otonel. CoBpeMEHHOE OHATHE XMMHUECKOT0 3JIeMeHTa. 3aKkOHOMEepHOCTh . Mo3sinn.
Bropas ¢popmynupoBka nepuoandeckoro 3akoHa. Ilepuoauueckas cucteMa u CTpO€HUE aToMa.
DU3nYECKUIl CMBICI IOPSIKOBOIO HOMEPA AIEMEHTOB, HOMEPOB I'pyIMIbl U niepuoaa. IIpuunnel
U3MEHEHHS METAININYECKUX U HEMETAJUINYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U NEPHOAAX, B TOM
yrcie 0oJbIINX U CBepXO00NbInX. TpeThs GOpMyIHpOBKA MEPUOIUIESCKOTO 3aKOHA. 3HAUCHHE
IIEPUOJNYECKOr0 3aKOHA U IIEPUOAMYECKOM CHCTEMBl XUMU4ecKuXx 1eMeHToB . . Menneneesa
JUIS pa3BUTHS HAYKU U MOHUMAaHMsI XUMUYECKON KapTHUHBI MUDA.

Tema 2.Cmpoenue eewecmea. (21 uacoes)

Xumuueckas ceasv. Edunas npupoda xumuueckot ceasu. VIoHHass XuMu4eckas CBsI3b U HOHHbIE
KpUCTaJlIn4ecKue pemeTku. KopaneHTHas XuMHUecKasi CBsI3b M €€ KIaCCU(PUKALM: 10 MEXaHU3MY
oOpa3zoBaHus (0OMEHHBII U JOHOPHO-AKIENITOPHBIN), IO AIEKTPOOTPUIIATEIILHOCTH (TIOJIIPHAS U
HENoJIsIpHast ), 0 COco0y MepeKpbIBaHU JIEKTPOHHBIX OpOUTasIel (Curma U u), o KpaTHOCTH
(onuHapHas1, ABOMHAas, TpoiHasl, moyyropHast). IlonspHOCTB CBSA3H U MOJIIPHOCTH MOJIEKYJIbI.
Kpucrannuueckue peeTky JUis BEILECTB C 3TOM CBA3bIO: aTOMHAsI U MOJIEKYJISIPHASI.
Mertannnueckast XMMU4€ecKasi CBsI3b U METAJUIMUECKasl KpUCTAJIIMYecKast perierka. Bogopoanas
CBSI3b: MEXKMOJIEKYJISIPHAsA U BHYTPUMOJIEKYJ IsipHas. Mexanu3M o0pa30BaHUs 3TOU CBA3U U €€
3HauyeHue. VIoHHas CBA3b Kak IIPEACIIbHBIN CIydall KOBAJICHTHOM MOJIIPHOM CBSI3H; MIEPEXOJ OJHOTO
BH/JIA CBSI3U B JPYTOH; pa3HbIE BUABI CBA3EH B OJTHOM BEILLECTBE.

Cesoticmesa kosanenmuou xumuieckou ceazu. HacblaeMocTh, MOJISPU3YEMOCTh, HAIIPaBJIEHHOCTb.
I'eomeTpus MoseKy1.

Tubpudusayus opoumanei u 2eomempus MOIEKyiL.

Sp’ - THOPHIM3AIHS Y ANTKAHOB, BOJIbI, AMMHAKA, a/IMa3a.

Sp” - THOPHIM3ALHS Y COSAMHEHHH G0pa, aIKEHOB, apEHOB, IUCHOB, TpaduTa.

Sp - TuOpuAN3aLuUs Y COeAMHEHUH OepuIlInsl, aIKUHOB, KapOuHa. ['eoMeTpust MOJIEKy) Ha3BaHHBIX
BEILIECTB.

Hucnepcnvie cucmemvi. IToHsiTHE O TUCTIEPCHBIX CUCTEMaX. JlucniepcuOHHas cpefa U AUCIepcHas
¢aza. JleBsITh TUIIOB CUCTEM U UX 3HAUEHUE B MPUPOJIE U KU3HU deloBeKa. JlucnepcHas cuctema ¢
KHJIKOH cpesloif: B3BeCH, KOJUIOMIHBIE CUCTEMBI, UX KIaccupuKanus. 301 U renu. ekt
Tunnans. Koarynsus. Cunepesuc. MosnekynspHble U UCTHHHbBIE PaCTBOPHI.

Teopusi cmpoenus xumuyeckux 2nemenmos A. M. bymaepoea. ITpeanocbuiku co3qaHus TEOPUH
ctpoenus : padotsl mpenmectBeHHUKOB (K. b. [{roma, @. Bénep, 111. @. XKepap, @. A. Kekyine),
cbe3n ectecTBoucnbiTareneil B [lIneiiepe, mnunoctHelie kauectBa A. M. bytneposa. OCHOBHBIE
ITOJIOKEHUSI COBPEMEHHOM TEOpUHU CTPOeHHUs. Buasl mzomepuu. MzoMepus B HeOpraHnyeckon
XUMHH. B3auMHOE BIMsSHNE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPraHMYECKHUX BEIIECTB.
OcHOBHbIE HaNpaBJICHUS Pa3BUTHSI TEOPUU CTPOCHHUS - 3aBUCUMOCTh CBOMCTB BELIECTB HE TOJIBKO OT
XUMHMYECKOT0, HO ¥ OT UX IEKTPOHHOI'O ¥ IMPOCTPAHCTBEHHOTO CTPOEHUs. IHIyKIITMOHHBIN U
Me30MepHbIN 3P pekThl. CTepeoperynspHOCTb.

Huanexmuueckue ochosbi 06uiHocmu 08yx eedyuux meopuil xumuy. JnaneKTu4ecKue OCHOBBI
oburHocTu Teopun nepuognaHoctu . V1. MenneneeBa u teopuu ctpoerust A. M. bytieposa B
CTaHOBJIEHUH (PaOOTHI MPEIIECTBEHHUKOB, HAKOIJIEHHE (DaKTOB, yUacTHE B Che3JaX, PyCCKUN
MEHTAJINTET), Mpe/icKazaHuM (HOBBIX 2JieMeHTOB- Ga, Se, Ge U HOBBIX BEILECTB - H300yTaHa) U
pa3BUTHH (TpU POPMYIUPOBKH).

Ilonumepwr opeanuueckue u Heopeanuueckue. OCHOBHbIE TOHATUSA XUMUU BMC: CTpyKTypHOE 3BEHO,
CTETeHb MOJIMMEPU3ALIUHU, MOJIEKYIIsipHast Macca. CriocoObl MoydeHus MoIuMepoB. Peakiu
MOJINMEPHU3aUH U MoNKMKoHAeHcauu. CTpoeHre NoJMMEPOB: reoMeTpuyeckas hopma
MaKpOMOJIEKYJI, KpUCTAJUIMYHOCTh U aMOP(HOCTB, cTepeoperynsapHocTh. [lonmumeps! opranndeckue
n Heoprannueckne. Kayuyku. [1nactmaccel. Bomokna. buononumepsl: 6eku U HyKJIEHHOBBIS
KHCJIOTBHI.

JemoncTpanuu. Mojeny KpUCTaNIMYECKUX PEIIETOK BEIIECTB € PA3IMYHBIM TUIIOM CBSI3€Hl.
Monenu Monekyn pa3nuyHoi reomeTpun. Kpucrammueckue pemérku anmMasa u rpagura. O0pasis




Pa3IMYHBIX CUCTEM C KUIKOU cpetor. Mojenn n30MepoB CTPYKTYPHOU U MMPOCTPAHCTBEHHOM
nzomepun. Kosekmus riactmace ¥ BoJIokoH. Moaenu mosekyn 6enkoB u JJTHK.

JlabGopaTopHbie ONBITHI.

1. CBoiicTBa rMIPOKCHUIOB 3JIEMEHTOB 3 MEpUO/a.

2. O3HakomiieHuE ¢ 00pa3liaMu MIaCTMACC, BOJIOKOH, HEOPTraHUUECKUX MOJIUMEPOB.

Tema 3 Xumuueckue peaxyuu. (30 uacoe)

Knaccugurayua xumuueckux peaxyuil 8 opeanuieckou u Heopeanuyeckot xumuu. Ilonstue o
XMMHYECKOHN PEAKIUK, €€ OTIIMYME OT SIACPHON peakuuu. Peakiuu ajuioTponusanuu u
n3oMepusanuu. Peakuny, naymmue ¢ “3MEHEHUEM COCTaBa BEIIECTBA: 110 YHUCITY U XapaKkTepy
pearupyromux 1 00pa3yromMXcs BEUIeCcTB (pa3aokKeHus, 3aMeIeHHsI, 0OMEHA, COSMHEHUS); 110
n3meHeHuto crenenert okuciienusi (OBP u ve OBP); no termoBomy b dexty (3k30- 1
IHAOTEPMHUYECKHUE); 1O (a3e (TOMO- ¥ TeTEPOTCHHEIC); 10 HAMPABJICHUIO (00paTUMbIE U
HeoOpaTHMBbIE); IO MCIOJIb30BAHUIO KaTalln3aTopa (KaTaIMTUYeCKUE U HeKaTaTUTHUECKUe); TI0
MeXaHu3My (paluKalibHbIE U HOHHBIE); 110 BUY SHEPTUH, UHUIIUUPYIOLIEH PEaKInio
(poroxumuyeckue, paaruallMOHHbIE, YIEKTPOXUMUYECKHE, TEPMOXUMHUYECKHUE).

Bepoamnocmv npomexanus xumuueckux peakyuii. 3aKOH COXpaHEHUs SHEPTrUu. BHYTpeHHsIs
sHeprus peakuuii. TemnoBoii a¢dext. Tepmoxumuueckue ypaBuenus. Temnora oOpazoBaHus. 3aKOH
I'. . T'ecca. Dutponus. Bo3MOXKHOCTh IPOTEKaHUs PEAKINI B 3aBUCUMOCTH OT U3MEHEHUS SHEPIUU
Y SHTPOIIHH.

Ckopocmb xumuueckux peakyuu. Paxmopbwl, erusdowue Ha ckopocms peakyuii. IloHsTHE O
ckopoctu. CKOPOCTh TOMO- ¥ T€TEPOTr€HHON peakuuid. DHeprus aktuBauuu. GakTopsel, BIMUSIOLIME HA
CKOPOCTb peakLUii: IpUpoJia pearupyroluX BEIIeCTB, KaTaJu3aTopbl, TEMIEpaTypa, KOHIIEHTPALUs.
Karanus romo- u rereporeHHsblil, uX MexaHu3Mbl. DEpMEHTHI, UX CPABHEHHE C HEOPTraHUYECKUMHU
Karajau3aTopaMu. IHTMOUTOPHI ¥ KaTATUTUYECKHE sIbl. [I0BEpXHOCTH COMPUKOCHOBEHHUS
pearupyromux BeuecTB.

Xumuueckoe pasnogecue. I1oHsITHE O XUMUYECKOM paBHOBECHU. PaBHOBECHBIE KOHIIEHTPALIUH.
JlunamuuHOCTh paBHOBecHs. KoHcTaHTa paBHOBecHs. DakTOpbI, BAUSIOLIME HA CMELICHUE
paBHOBECHS: KOHILIEHTpauus, f1aBieHue, temmeparypa. [Ipunuun Jle [Harense.
Oxucrumenvro-eoccmanogumenvivie peakyuu(OBP). Ctenenb okucnenus. Knaccupukanus
peakiuii B cBeTe eKTpoHHOoU Teopun. OcHoBHbIE TOHATHSI OBP. MeTobe cocTaBnenus ypaBHEHUN
OBP: meTon anekTpoHHOr0 6anaHca, MeToJl nonypeakuuid. BiusiHue cpeapl Ha npotekanue OBP.
Knaccugpukanus OBP. OBP B opranndeckoi Xumuu.

Onexmponumuyeckas ouccoyuayus. (3./].) DNEKTPOIUTHI U HEIIEKTPOIUTHI. MexaHu3m
AIEKTPOIUTUYECKON JUCCOLMAIINY C PA3IMYHBIM BUAOM CBsi3U. CBOMCTBA KATUOHOB U aHUOHOB.
Kucnortsl, conu, ocHoBanus B ceete 2.J[. Crenens J./1.1 €€ 3aBUCUMOCTb OT MPUPO/BI HIEKTPOIUTA
u ero koHueHtpanuu. Koncranra quccounanuu. Ctynenyaras qucconuanus. CBoicTBa pacTBOPOB
3IEKTPOJIUTOB.

Booopoouwiii noxazamens. Jluccoumarus Boapl. KoncranTa eé qucconmarnuu. MonHoe
npou3BeieHne Bobl, Bomopoausiil mokazarens - pH. Cpeapl BOOIHBIX pacTBOPOB 3JIEKTPOJIUTOB.
3HaueHue BOJIOPOJAHOIO OKA3aTeNs sl XAMUYECKUX U OMOJIOTMYECKUX MPOIIECCOB.

T'uoponus. Tlonstue ruaponusa. [ MaApoOIN3 OPraHUYECKUX U HEOPTAHUUECKUX BEIIECTB
(ramoreHaKaHOB, CJIOKHBIX 2(UPOB, YTIeBOA0B, OenkoB, AT®) u ero 3nauenue. [ ugponus coneit -
Tpu ciydas. CtyneHndarsiii rugaponus. Heobpatumslit tuaponus. [Ipaktuueckoe 3HaUCHUE
THIPOJIN3A.

demoncTpanuu. [Tonydyenue kucnopoaa u3 nepokcuaa Bogopoaa. CBolcTBa YKCYCHOM KHUCIIOTHI,
MIpU3HAKKU HEOOPATUMOCTH peakinii; CBOMCTBA METAJNIOB, OKUCIICHHUE albJAETHAA B KUCIOTY U CIIUpTa
B anpaerui. Peakiuu ropenusi. B3anmoneiicTBue IUHKA ¢ paCTBOPAMU CEPHOM U COJIIHOM KUCIOT
MIPU PA3IMYHBIX TEMIEPATypax U KOHIEHTPAIIMU COJITHOU KUCIIOTHI; pa3JIOKEHUE TTEPOKCHIA
BOJIOpOJa MpH roMoIu okcuaa Maprania (1V). BzaumopeiicTBue nuHka pa3inyHON MOBEPXHOCTH
(IOpOIIKa, TIBITH, TPaHyI) ¢ KHCnoToil. CMemenne paBHoBecHs B cructeMe Fe ' +3CNS = Fe(CNS)s.
3aBuCHUMOCTh cTeneHu .1, yKCyCHOM KUCIOTHI OT paz0aBieHus. UHIUKAaTOPhI U U3MEHEHHE UX
OKpPAacKH B pa3Iu4HbIX cpenax. MuaukaTopHas Oymara u e€ ucrolsib3oBaHue AJis onpezaenenus pH
cimoHbl.. ['uaponn3 kapOoHaTOB, Cy/b(aTOB, CUIMKATOB HIEIOUHBIX METAJIJIOB; HUTPATOB IUHKA WU




ceunma (II).
JlaGopaTopHbIe ONBITHI.
1.ITonyueHue KUCIOpoO1a pa3aoKeHUEM IEPOKCHIA BOJOPOAA U IepMaHraHara kanus. 2.Peakuuu,
uaymue ¢ 00pa3oBaHUEM OCaIKa. Ta3a, BOJBI ISl HEOPTaHUYECKHX WM OPraHUYECKUX KHCIIOT.
3.Mcnonp30BaHue MHAMKATOPHON OyMaru ajis onpeaenenus pH ciroHBbI.
4.Pa3nuuHble cydad FUAPOIIN3A COJIEH.
IIpakTuyeckas padora 1 CKopocTh XUMHUUECKUX PEAKIUN, XUMUUECKOE PAaBHOBECUE

2. «'maponusy.

3. «Ilony4yenue, coOupaHue U pacro3HaBaHUE T'a30B»
Tema 4. Bewyecmea u ux ceoiicmea. (59 uacog)
Knaccupurayusa neopeanuyeckux sewsecms. Ilpoctoie u cioxHubie BeniecTBa. OKCHUIIBI, UX
knaccudukanus. ['uapokcuap! (OCHOBaHHS, KUCIOPOIHBIE KUCIOTH, AM(OTEPHBIE THAPOKCHIBI).
Kucnotsl, ux xkinaccuduxanus. OcHoBanus ,ux kiaccudukanus. Conu cpeHue, KUCIble, OCHOBHBIC
1 KOMIUIEKCHBIE.
Knaccupurayusa opeanuueckux sewgecme YriaeBonopoAbl U Kiaccuukalys BeecTB B
3aBHCUMOCTH OT CTPOSHHS YIIIEPOJHOH 1enu (anudarnyeckue U NUKIMYECKUe) U OT KPaTHOCTH
CcBsi3eil (penenbHble U HetpeneabHbie). ['omonoruueckuii psa. [IpousBoaHbie yrieBo 0pOI0B:
raJlOreHaIKaHbl, CIUPTHI, (PEHOJIBI, aTbJAETH Bl U KETOHBI, KAPOOHOBBIE KHCIOTHI, IPOCTHIE U
CJIOKHBIE Y(PUPBI, HUTPOCOECTUHEHUS, AMUHBI, AMUHOKHCIIOTHI.
Memannwi. I1on0xkeHne METAJUIOB B IEPUOAUYECKON CUCTEME U CTPOEHUE UX aTOMOB. IIpocTeie
BEILIECTBA-METAJUIbL: CTPOCHUE KPUCTAIIOB U METAINIMYECKAs] XUMHYECKas CBA3b. AJUIOTPOIIHUS.
OO6mue Gpuznueckre CBOMCTBAa METAIUIOB U BOCCTAHOBUTEIHHBIE CBOMCTBA MX: B3aUMOJICHCTBUE C
HeMeTallIaMH (KHCIIOPOJIOM, TAIOT€HaMU, CEPOil, a30TOM, BOAOPOJOM), C BOJIOH, KUCIIOTaMU,
pacTBopamu coJiei, OpraHM4eCKMMHU BELECTBAaMH (CIIUPTaMHU, TajloreHalKaHaMH, (DEHOIIOM,
KHCIIOTaMH), cO 1eraoyamMu. OKCUABI U TUAPOKCUIBI METAJUIOB. 3aBHCUMOCTh CBOMCTB ATHX
COEIMHEHUH OT CTereHEeN OKUCIICHUSI METAJUIOB. 3HAYEHUE METAVIOB B IPUPOJIE U JKU3HU
OpraHU3MOB.
Kopposusa memannos. Ilonstue koppo3uu. XumMuyeckas KOppo3us. JNEKTPOXUMUYECKAsE KOPPO3USI.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.
O61ue cnocoObl MOTyYeHUs] METAJUIOB. MeTauibl B IpUpOJie. METAJUTYPrusl U €€ BUJIbL: TUPO- U
THJIPO- DJIEKTPOMETAJUTYPrusl. DJIEKTPOJIM3 PACIUIaBOB ¥ PACTBOPOB COEIUHEHUI METAINIOB U €T0
3HAuYEHUE.
Hememannwi. _IlonoxeHne HeMETaIOB B IEPUOJANYECKON CUCTEME, CTPOSHUE UX aTOMOB.
DNeKTPOOTPUIIATEeTbHOCTh. MIHEpTHBIE Ta3bl. [[BONCTBEHHOE TTOJIOKEHUE BOAOPO/IA B
nepruoaudeckon cucreMme. Hemerasl - mpocTelie BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOCHHE
ux. Amiotponusi. XUMHYECKHE CBOWCTBA HeMeTalljIoB. OKHCIUTENIbHbIE CBONCTBA: B3aUMOEHCTBHE
C METaJuIaMH, BOJIOPOAOM, MEHEE ANEKTPOOTPULIATEIbHBIMA HEMETAJJIAMU, HEKOTOPBIMH CIIO’KHBIMU
BellecTBaMu. BoccTaHOBUTENBHBIE CBOIICTBA HEMETAJIIOB B PEAKIMSIX CO (PTOPOM, KUCIOPOAOM,
CJIO’KHBIMU BEILECTBAMU-OKUCIUTENAMH (A30THOM U cepHON KUCIOTaMu U 1p.). Bonoponxsie
coeuHeHs HeMeTauioB. [loaydeHune ux CMHTE30M U KOCcBeHHO. CTpoeHne MOJIEKYJ U KPUCTAJUIOB
9TUX coennHeHnil. duznueckue cBoiicTBa. OTHOLIEHHE K BOJE. MI3MEHEHNE KMCIIOTHO-OCHOBHBIX
CBOWCTB B nepuoaax u rpynmnax HeconeoOpasyromue u coneodpaszyroniue okcuasl. Kuciopoaabie
KHUCIIOTHI. MI3MEHEHNE KUCIOTHBIX CBOMCTB BBICIIMX OKCHUJOB U I'MIPOKCHIOB HEMETAJUIOB B
nepuojax u rpymnmnax. 3aBUCMMOCTb CBOMCTB KHCIIOT OT CTEIIEHU OKHCIIEHUSI HEMETaslIa.
Kucnomwi opeanuueckue u neopeanuyeckue. KUCI0Thl B CBETE MPOTOJIUTUIECKON TEOPUH.
ConpsikeHHbIE KUCIIOTHO-OCHOBHBIE Napbl. Kitaccugukanusi opraHm4eckix U HEOpraHUu4eCcKuX
KucaoT. O61ue cBONCTBA KUCIIOT: B3aUMOACHCTBIE OPraHUYECKUX M HEOPTaHUYECKUX KHCIIOT C
MeTaJlJIlaMi, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIaMHU M TUAPOKCUIAMH, C COJISIMU, 00pa3oBaHue
CIIOKHBIX 3(hrpoB. OcOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHON M a30THON KUCIIOT.
Oco0eHHOCTH CBOMCTB YKCYCHON U MypPaBbUHOM KHUCIIOT.
OcHosanus opeanuieckue u Heopeanuyeckue. OCHOBAHMS B CBETE IPOTOJUTUUECKON TEOPUH.
Kiaccudukanms opraHndeckiux 1 HEOPraHMYECKNX OCHOBAaHUN. XUMHUYECKHE CBOMCTBA IIeJI0oueh 1
HEPaCTBOPUMBIX OCHOBaHMI. CBOKCTBAa OECKUCIOPOIHBIX OCHOBAaHUN: aMMHAKa U aMHUHOB.




B3aumHOe BIusHUE aTOMOB B MOJIEKYJy aHUJIMHA.

Amepomepnvie opeanuyeckue u Heopeanuyeckue coeounenus. AMGOTEpHbIE COSTUHEHUS B CBETE
IPOTOIUTUYECKOHN Teopur. AMPOTEPHOCTh OKCHJIOB U THPOKCHUIOB IEPEXOTHBIX METAIIJIOB:
B3aUMOJICICTBUE C KMCIOTAMU U ILIE€JI0YaMHU.

Llonamue o komnaexcnvix coedunenusax. Komniaekcoodpa3oBareb, JIUTAH/bl, KOOPIUHALIMOHHOE
4HCII0, BHYTpeHH:s cepa, BHemHssA cdepa. HomenkiaTypa qaHHbIX coeanHeHui. [Ipumepsr
coeuHeHUl. AM(POTEpHOCTh AaMUHOKHUCIIOT: B3aMMO/IEHCTBUE aMUHOKHCIIOT CO LEJI0YaMH,
KHUCJIOTaMH, CIIUPTAMH, JIPYT € IpyroM (0Opa3oBaHue MOIUIIENTHIOB), 00pa30BaHKUe BHYTPEHHEH
cosii (OMIOJIIPHOTO UOHA).

Lenemuueckas c6:a3b MeAHCOV KIACCAMU OP2AHUYECKUX U HeopeaHudecKux coedunenut. TTonsTre o
TCHETUYECKOM CBSI3U U T€HETUYECKUX PsIlax B HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
['enetnyeckue psiabl MeTamia (Ha IpUMEpPe KaJbIUs U jKelie3a), HeMeTauia (Cepbl U KPEeMHHUS),
NePEXOAHOro 3eMeHTa (UHKa). 'eHeTnyeckre psbl M TeHeTHYecKas CBSA3b B OPraHU4ECKOil
XUMUU (COEIMHEHHUSI IByXaTOMHOTO yriiepoja). EAMHCTBO Mupa BeliecTs.

Jemoncrpanuu. Komekuusa «Knaccudukanus HEOpraHn4ecKux BELIECTB» U 00pa3Libl
npencraButeneit knacco. Komnexkmus «Knaccudukanys opraHn4ecKux BEIIeCTB» U 00pa3Ibl
IIpecTaBUTENEN Ki1accoB. Moean KpUCTANINYECKUX PEMIETOK METAIUI0B. Koyekysi MeTaios ¢
pa3HbIMH (PU3UIECKIME CBOMCTBaMU. B3anMoelicTBHe MICIIOYHBIX METAJIOB ¢ BOAOW; IIMHKA C
pacTBOpamMH COJISIHON M CEPHOM KHUCIIOT; JKeJe3a C paCTBOPOM MEIHOIO KyIIOpOCa; aJlOMUHUS C
pacTBopoM efKkoro Hatpa. OKCuabl U TUAPOKCUAbI Xpoma. Koppo3usi MeTaioB B 3aBUCUMOCTH OT
yCJIOBUH. 3aliuTa METAJIJIOB OT KOPPO3UU: 00Pa3Libl «HEP)KABEEK», 3ALIUTHBIX OKPBITHI.
Komrekuust pya. Moaenu KpucTaUTMUECKUX PEIIeTOK Ho/Ia, aliMasa, Tpadura. AJIOTPOIUs
docdopa, cepsl, kucaopoaa. CBONCTBa CONSTHON, pa30aBlIeHHON CEpHON M YKCYCHOU KUCIIOT.
B3aunmMopeiicTBre KOHIIEHTPUPOBAHHBIX CEPHOM, A30THOM KUCTOT U pa30aBIeHHON a30THOW KUCIOTHI
¢ Mezpio. Peakius «cepedpsHOro 3epKana» Ui MypaBbMHOM KUCIOThI. B3auMoneiictBue pactBopa
THJIPOKCHIA HATPHS C KUCIOTHBIMH OKcHaaMu (oxcunoM docdopa V), amporepHbIMH
TMJIPOKCUAAMU (THAPOKCUIOM IMHKa). OcylecTBieHre peBpalieHuit peakuuid. [lonydenue
KOMIUIEKCHBIX COEAMHEHUH.

JlaGopaTopHbIe ONBITHI.

1. O3nakomiieHHe ¢ 0Opa3liaMu IpecTaBUTeNel KJIacCOB HEOPraHMUECKUX BEILIECTB.

2. O3HaKoMJIeHHE C 00pa3lamMu MpeICTaBUTENeN KI1acCOB OPraHUYECKHX BEIECTB.

3. O3HaKoOMJIEHHE C KOJUICKITUEH py/I.

4. CpaBHEHUE CBOMCTB KpeMHHEBOH, (hoCPOpHOI, CEpHOI 1 XTOPHOI KHCIIOT; CEpHUCTOM U CepHOM
KHCJIOT; a30TUCTOMN U a30THOM KHCJIOT.

5. CBoiicTBa cosIHOM, cepHOi (pa30aBieHHON) U YKCYCHOM KHCIIOT.

6. B3aumopeiictBue ruapokcuga HaTpus ¢ cosaMu (cyiabpatom Meau (II) u xmopuaom aMMoHuUS).
7. PaznoxxeHue ruApOKCUIa MEIN.

8. [Nomydyenue u ampoTepHBIE CBONCTBA THAPOKCH 1A ATFOMUHHS.

IIpakTnyeckas padora

4 «'eneTnyeckasi CBSI3b MEX/1y KJacCaMHU HEOPTraHMUECKUX M OPraHUYECKUX COETMHEHUI

5 «Pemenne 3KkCIEpUMEHTANIBHBIX 3a/1a4 110 ONPEAEIECHHUIO TUIACTMACC U BOJIOKOH»

6 «PenieHne 3KCIIEpUMEHTAIBHBIX 3a/1a4 IO OPraHUYECKON XUMHW

Tema 5 Xumusn u oomecmeo (10 uacoe)

Xumusa u npouzsodcmeo. XUMHUUYECKask IPOMBIIIIEHHOCTh M XUMUYECKHE TeXHOJIOTHH. ChIpbe JUIs
XMMHUUYECKOHN IPOMBILUIEHHOCTH. Bosja B XUMHU4eCKOW TPOMBIIITIEHHOCTH. DHEPIHsl ISt
XUMHYECKOT0 IPpou3BoACTBa. HayuHble MpUHIUIBI XMMUUYECKOTO MPOU3BOICTBA. 3alUTa
OKpY’KaloIllel Cpelibl U OXpaHa Tpy/Ja PU XUMHUECKOM NPou3BoAcTBE. OCHOBHBIE CTAIUN
XUMHUYECKOro npou3Bo/cTBa. CpaBHEHHE IPOU3BO/ICTBA aMMHAaKa U METaHOJIa.

Xumus cenvckoe xo3sa1icmgo.  XUMU3ALNA CEINbCKOT0 X035MCTBA U €€ HanpasieHus. Pacrenns n
ouBa, NouBeHHbIN nornomatoniuii komrmieke (I1IK). Y ao6penus n ux knaccupukanus.
XHWMHYECKUE CPEICTBA 3aIIUTHI pacTeHU. OTpHULIaTENbHbIE TIOCIEACTBUS IPUMEHEHHS IECTULIOB
1 6opb0a ¢ HUMHU. XUMHU3AIHS )KUBOTHOBO/ICTBA.

Xumusa u sxonoeus. XUMHUECKOE 3arps3HeHHe OKpyxaromiei cpenbl. OxpaHa ruapocdepsl OT




XUMHUYECKOTo 3arpsa3HeHus. OXpaHa MouBbI OT XUMUYECKOro 3arpsizHeHus. OxpaHa atMocgepbl OT
XUMHYECKOTO0 3arpsi3HeHus. Oxpana (Giaopsl U (ayHBl OT XUMHUYECKOTO 3arpsi3sHeHUs. bruoTexHomorus
Y T€HHAsl UHKEHEPHUSI.

Xumus u nogceonesHnas dcusnb yenoseka. JloMansss anreka. MorooIye U YUCTALINE CPEICTBA.
CpenctBa 60ps0bI ¢ OBITOBEIMU HaCEKOMBIMH. CpeIcTBa TMYHON TUTUEHBI U KOCMETUKH. XUMHUS U
nuia. MapkupoBKa yImakoBOK MUIIEBBIX U THTUEHUYECKUX MPOIYKTOB U YMEHHUE UX YUTATh.
DKoJIorHs )KWINMIA. XUMUs U TeHETHKA YEJIOBEKa.

JemMoHcTpanun. Mojenu mpou3BoACTBa CEPHON KUCIOTHI 1 aMMuaka. Konmnekius ynoopeHuii u
nectuioB. OOpasibl cpeicTB OBITOBOM XUMUH U JIEKAPCTBEHHBIX MTPENapaToB.

JlaGopaTopHble ONBITHI.

1. O3HaKOMJIEHHE C KOJUICKITUEH yI0OpEHU U TTeCTUIIHIOB.

2. O3HakoMJIeHHE C 00pa3amMH CPeCTB OBITOBOM XUMHH U JIEKAPCTBEHHBIX MPETIapaToB.

Pe3eps 4 yaca

IIpakTuyeckue padboTbl:
10 kaacc.

1.«KauecTBeHHbIN aHATIN3 OPraHUYECKUX COETHUHEHUI»
2. «CrupThl 1 (HEeHOTBI»

3 «KapOoHOBBIC KHCIIOTBI

4. «CuHTE3 CII0KHOTO dhUpar

5 «MnerTudukanms opraHUIeCKUX COCTUMHECHUI

11 knace.

1 CxopoCTh XUMHUYECKHUX PEAKIINI, XUMHUUECKOE paBHOBECUE

2. «'ugponusy.

3. «[lomyuyenne, cobupanue U pacrio3HaBaHHUE T'a30B»

4 «'eHeTnyeckas CBsA3b MEXJy KJIaCCAMU HEOPraHMYECKUX U OPraHMYECKUX COCAMHEHUI
5 «PemieHue 3KCepUMEHTAIBHBIX 3a/1a4 110 ONPEAEICHHIO TIACTMACC U BOJIOKOH»

6 «Pemenne 3KCIEPUMEHTANIBHBIX 3a/1a4 110 OPTraHUYECKON XUMUN

Temarnyeckoe nuiannposanue 10 kiaace

No Bcero
m\t HanmeHnoBaH#e TeMBI 4acoB
1 Beeoenue. 7
2 Tema 1. Cmpoenue u knaccupuxayus opeanuieckKux coeOuHeHui. 12
3 Tema 2. Xumuueckue peakyuu 6 0p2aHu4ecKoi Xumuu. 9
4 Tema 3. Yenesooopoowt. 37
5 Tema 4. Cnupmot u ¢penonol. 10
6 Tema 5. Anvoecuovt u kemonwl. 10
7 Tema 6. Kapoonoewie kucnomel, cinoxcnsle I¢puput u sHcupbl. 14
8 Tema 7. Yznesoowt. 9
9 Tema 8. A3omocoodeprcawgue coeounenus. 12
10 Tema 9. Buonozuuecku akmuenbvle 6euiecmaed. 8




11 Tema 10. BvicokomonieKynsapusle coeOuHeHus 1
12 IloBTOpEeHUE 0OCHOBHBIX BONPOCOB Kypca «Oprannyeckass XMMHsD). 6
13 Peseps 1
Hroro 136
TemaTnueckoe miaannposanue 11 kiaace
Ne Bcero
w HaumeHnoBanue TeMsl qacoB
1. | Tema 1.Cmpoenue amoma u nepuoouueckuii 3axon /.M. Menoeneesa. 12
2. | Tema 2.Cmpoenue eeuecmaa. 21
3 | Tema 3 Xumuueckue peaxkyuu. 30
4 | Tema 4. Bewuecmea u ux ceoticmaa. 59
5 | Tema 5 Xumus u o6uwecmeo 10
6 | Pezepn 4
Hroro 136
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