AnHOTaIms K paboueil mporpamme 1o yueOHOMY IpeaMeTy «XUMUsD»

Ha3zBanue yuebHoro Xumus, 10-11xm, yrmyOneHHbIH ypOBEHb

npeameTa

HopmaruBnas 6a3a - @enepanbHblid 3ak0H «O0 oOpasoBanuu B Poccuiickoii denepanun» ot 29
nexabpst 2012r Ne 273-D3;
-OenepanbHbIN roCyJapCTBEHHBIN 00pazoBaTebHBIN CTaHaapT,

YTBEPXACHHBIN NpHKa3zoM MuHucTepcTBa 00pazoBaHusi U Hayku Poccuiickoit
Oenepart ot 17.05.2012 1 Ne 413 «O6 yrBepxkacHun (enepaabHOTO
rOoCyJapCTBEHHOTO  00pa30BaTEILHOIO  CTaHAAapTa OCHOBHOIO  OOLIEro
oOpa3oBaHus» (¢ u3MeHeHusiMu ot 29 nexadbps 2014r, 31 nexabps 2015 r, 29
utons 2017r);

- PaGouas mporpamMma pa3zpaboTaHa Ha oCHOBe IpuMepHoi nporpammel COO
10 XUMUU C YY€TOM aBTOPCKOi nporpamMmsbl- [Iporpamma no xumuu ["abpuensu
0O.C., onybnukoBaHa B cOopHuke «Paboume mnporpammsl mo xumuu §-11
kimaccel  mo  mporpammam  O.C.  Tabpuensna; W.M.HoBommuHckoro,
H.C.HoBommHckoi. — 3-e wu3g., — M.: Ilmanmera, 2010r.;- Ilporpamma
Bocriutanuss MBOY «Cpennsisi oOmeoOpaszoBarenbHas mkona Ne 60 umeHu
repoeB Kypckoit GUTBBI»

e 1. OcBocHHe BaXHEWIINX 3HAHWA OO OCHOBHBIX IOHATHSAX W 3aKOHAX
XUMUHU, XHMUYECKON CUMBOJIHKE.

2. OBnaZicHHEe YMEHUSMHU HAONIONATh XUMHUYECKHE SBJICHHS, TPOBOJHTH
XUMUYECKANA  DKCMEPUMEHT, TMPOU3BOJUTH Pacu€Thl Ha  OCHOBE
XUMUYECKUX (OPMYI BEIIECTB U YPAaBHEHUN XUMHUUECKUX PEAKITHI

3. Pa3Burtme  moO3HABaTENBHBIX  HMHTEPECOB U HMHTCIUICKTYaJIbHBIX
CroCcOOHOCTEH B TIpOIIECCE TPOBEICHUS XHUMHYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEIHHOTO TPHOOPETCHUS 3HAHUI C UCIIOJIb30BAHUEM Pa3IMYHBIX
HWCTOYHUKOB MH(OpMAIMHU, B TOM YHCIIE, KOMIBIOTEPHBIX, B COOTBETCTBUH
C BO3HHUKAIOIIUMH KU3HEHHBIMH IMTOTPEOHOCTIMH.

4. BocnuTaHue OTHOIICHUS K XUMHH KaK K OJHOMY M3 (PyHIaMEHTaIbHBIX
KOMIIOHEHTOB ~ €CTECTBO3HAHUS M  OJJEMEHTYy  OOIIeYeI0BEUeCKOM
KYJIBTYPBI.

5. IlpumeHeHHe TIOJy4YEeHHBIX 3HAaHMM W yMEHUH 11 0O€30MacHOro
WCITOJIb30BAaHUS BEIIECTB U MATEPHAIOB B OBITY, CEIHCKOM XO3SIMCTBE W
Ha MIPOU3BOJCTBE, PEIICHNE MPAKTUUECKHUX 3a/1a4 B MIOBCETHEBHOM KU3HH,
NpEeAYNPEKICHUE SBIICHUM, HAHOCSIIMX BPEA 3I0POBBI0 YEIOBEKA U
OKpYy»Kalolllen cpene.

3amaun 1. Bocrnurtanue yO0eXAEHHOCTH B TO3UTHBHOW pOJIM XUMUU B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, HEOOXOJMMOCTH XHMHUYECKH TI'PaMOTHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO U OKpYKarolen cpee

2. IlogroToBka K cO3HATENBHOMY BBIOOPY Mpodeccuu B COOTBETCTBUU C
JUYHBIMH CIIOCOOHOCTSMH M IMOTPEOHOCTSIMH 00IIIeCTBA.

3. ®opmupoBaTh yMeHHUs: oOOpamaTbCsi € XUMHYECKUMHU BEIIECTBAMHU,
IPOCTENILINMHU npubopaMu, 000pyIdOBaHHMEM, COONIONATh TMpaBUiIa
TEXHUKH Oe30MacHOCTH, (UKCHPOBATh pE3YNbTAaThl OMBITOB, JENaTh

00001eHus.
O6beM gacoB Ha 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hegento), B 11 xmacce — 34 yvaca (1
peanu3anuo qac B HEJEIIO).
MIPOTPAMMBI TI0
rojam oOy4eHus
®opMbI KOHTPOJIA TECTUPOBAHUE; YCTHBIN OMPOC; MOMAITHSS padoTa; 3aliuTa MPOEKTOB,
OCBOEHUS pedepaToB WK TBOPUYECKUX PabOT; CEMUHAPBI; MPAKTHUECKUE PAOOTHI;

KOHTPOJIbHBIE pabOTHI




MYHULAITAJIBHOE BIOJUKETHOE OBIIUEOBPASOBATEJIbHOE YUYPEXX/JEHUE
«CPEJJHA A OBILIEOBPA3OBATEJIbBHAS IIKOJIA Ne60 UMEHU I'EPOEB KYPCKOU

BUTBBI»
[TPUHATA YTBEPX/IEHA
Pemennem nemaroruyeckoro coBeTa npukazoM MBOY «COIIINe 60
MBOVY «COILINe 60 um. repoes uM. repoeB Kypckoit OUTBBI»
Kypckoit OuTBBI» ot 30.08.2023 1. Ne 634 On
IIpoTtokon Nel ot 30.08.2023 1.
PABOYAA ITPOTPAMMA
10 XUMUHU

10-11 knaccer
(yriyOieHHBIN YPOBEHb)

CocTaBUTEND:
Makeena E. A,
YUUTEIIbh XUMUHU

Kypck — 2023



IlosicHuTeNbHAA 3aNHUCKA

[TporpamMma pa3paboTaHa Ha OCHOBE CICAYIOIIMX HOPMATHBHBIX aKTOB M YU€OHO- METOJINYCCKUX
JOKYMEHTOB:

- @enepanbublii 3akoH «O0 oOpa3zoBanuu B Poccuiickoit @enepauun» ot 29 nexadps 2012r Ne
273-03;

-OenepanpHplii  rocylapCTBEHHBIH 00pa30BaTENIbHBIN CTAHIAPT, YTBEPKICHHBIH IPUKA30M
MunuctepcTBa oOpazoBanust U Hayku Poccuiickoit @enepamuu ot 17.05.2012 © Ne 413 «O6
YTBEPKIACHUM (PelepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO
obmiero ob6paszoBanus» (¢ u3MeHeHusMH oT 29 nexabps 2014r, 31 mekabps 2015 r, 29 wurons
2017r);

- PaGouas nmporpamma pazpaborana Ha ocHOBe mpuMepHoit mporpammbl COO 1Mo XUMHUH € yIETOM
aBTOpcKkoi mporpammbl- IIporpamma mo xumum I'abpuensn O.C., onyOnukoBaHa B COOpHHUKE
«Paboune mporpammbl 1o xumuu 8-11 wmaccer mo mporpammam  O.C. TabpuensiHa;
N.N.Hosommunckoro, H.C.Hosommacko#. — 3-¢ u3n., — M.: Ilimanera, 2010r.;

- IIporpamma Bociutanus MBOY «Cpennsisi o0meo6pazoBarenbHast mikosia Ne 60 uMeHH repoeB
Kypckoii OuTBbI»;

- PaGouast mporpaMMa opreHTHpOBaHa Ha YUEOHUK:

[TopsinkoBerit HOMep | ABTop/ABTOpcKuit | HazBanme Kiacc | U3patens | HopmaTuBHBIM
yueOHUKa B KOJIJIEKTHB yueOHHMKa yueOHMKa | JOKYMEHT
denepanbHOM

nepevHe (Ha
JEHCTB.TIEPUOT)

135411 INabpuensu O.C., Xumust 10 000 [Tpuka3 Ne 345
[Tonomaper C.1O, | (yrmyOneHHBII «dpoda» | 0128 nexabps
Octpoymos IN.T". YPOBEHB) 2018r
135412 IMabpuensu O.C., Xumust 11 000
JIsicoBa I'.I" (yriryOieHHBIH «Ipodar»
YPOBEHB)

Ilnanupyemble pe3yabTaThbl H3y4YeHHUS Y4eOHOI0 MpeIMeTa

JInuHOCTHBIE:

— TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOMIMXCS K CAMOPAa3BUTHIO U CAMOBOCIIUTAHUIO B

COOTBETCTBHUU C OOIIEUYCIIOBEUSCKIUMH IICHHOCTIMH U UcaIaMH I'PakIaHCKOTO OOIIECTBa;

— TMPUHATHE W peald3amus IEHHOCTEH 310poBOro M 0Oe30MmacHOro odpas3a KU3HH,

OepeXHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HMUECKOMY U

IICUXOJIOTUYECKOMY 310POBBIO;
— HeNpHTHE BPEAHBIX MPUBBIUEK: KYPEHUS, YIIOTPEOICHHSI alIKOT0JIsl, HAPKOTHKOB.

— YBaXEHHE K CBOEMY HapoOAy, YyBCTBO OTBETCTBEHHOCTH niepen PoanHoM, roproctu

3a CBOM Kpa#, CBOWO PoauHy, NpoIIIOE M HACTOAILLEE MHOTNOHAILMOHAIBHOTO HApoJa

Poccuu;

— IIPUHATUC

TYMaHUCTHYCCKUX

LICHHOCTEH,

OCO3HAaHHOC,

YBAXKHUTCIIBHOC n

I[O6pO)KCJ'IaTCHLHOe OTHOIIICHHUC K APYIrOMY UCIIOBCKY, CI'0 MHCHUIO, MUPOBO33PCHUIO,

— CHOCOOHOCTH K CONICPCIKUBAHHUIO U (I)OpMI/IpOBaHI/Ie IIO3UTHUBHOI'O OTHOIICHUA K
JIKOOAM, B TOM YHUCJIC K JIMIIaM C OrpaHUYCHHBIMH BO3MOKHOCTAMHA 300POBBA U UHBAJIUIAM
OTHOIICHUEC K (I)I/I3I/I‘ICCKOMy n
NICUXOJIOTUYCCKOMY 300POBBIO JPYIrUX HIOﬂCﬁ, YMCHHUEC OKa3bIBATh MEPBYIO ITOMOIIb,

— Pa3BUTHUC KOMIIETECHIIUH COTpyAHHNYCCTBA CO CBCPCTHUKAMHU, ACTbBMHU MJIAAIICTO

OepexHoe,

BO3pacTa,

OTBCTCTBCHHOC

KOMIICTCHTHOC

B3pOCIBIMH B 00pa3oBaTeiIbHOM,

0OIIECTBEHHO

MOJIE3HOH,  y4eOHO-




HCCIEA0BATENIbCKOM, IPOEKTHOM U APYTUX BUJIAX JEATEIbHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
SHAYMMOCTHU HAYKH, TOTOBHOCTH K HAYYHO-TCXHUUYCCKOMY TBOPUCCTBY, BJIAACHUC
JOCTOBEpHON MH(pOpMaMel O MEepeaOBbIX JOCTHKECHUAX U OTKPBITUAX MHUPOBOH H
OTEYECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpPOHCTBE MHpa U
0O0IIIeCTBA;

— TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA
MPOTSHKEHUHU BCEH JKU3HU; CO3HATEIIPHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICITHOM MPO(eCCHOHAITBHOM 1 00IECTBEHHOM e TSIIEHOCTH,

— DKOJIOTHYECKas KYJIbTypa, OCpeXHOE OTHONICHHS K POJHOW 3eMile, MPUPOIHBIM
oorarcrtBaMm Poccun u MHpa; TIOHUMAaHUEC BJIUAHUA COUHUAJIbBHO-OKOHOMHWYCCKUX ITPOLCCCOB
Ha COCTOSHHE TIPUPOJHON ¥ COIMAIBLHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE
IIPUPOJHEIX PECYPCOB; YMEHUS U HABBIKM Pa3yMHOIO IIPHPOIOIOJIL30BaHUA, HETEPIINMOE
OTHOILIICHHUEC K I[GﬁCTBI/IfIM, IMPUHOCAIINM BPCJ 3KOJIOTHH, HpI/IO6p€T€HI/I€ OIIbITa 3KOJIOTO-
HaHpaBJ'IeHHOI\/JI ACATCIIbHOCTH,

— OCO3HAaHHBIA BBIOOpP Oynymiei mpodeccun Kak MyTh W CHOCO0 peaTu3aiuu
COOCTBEHHBIX KU3HEHHBIX IIJIAHOB,

— MOTpeOHOCTh TPYIOUTHCS, YBAXKEHUE K TPYyAy M JIOAIM Tpylda, TPYAOBBIM
JTOCTHIKEHUSM, J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHUE K Pa3HBIM
BHUJIaM TPYJIOBOU JESATEIBHOCTH.

MeranpeaMeTHble:
PeryasiTuBHble yHUBEpcalbHbIC YUeOHBbIE AeliCTBUA

CaMOCTOSITSIIBHO OIPENIEIATh [IEJIH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH, IO KOTOPHIM MOYKHO
OTIPEJICITUTH, YTO [IEJIh JOCTUTHYTA;

CTaBUTh W (POpMyIUpOBaTH COOCTBEHHBIC 3a7auyd B OOpa30BATEIBHOU MEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBHIOMpATh MyTh JOCTH)KEHUS IIeNid, IUIAaHHPOBaTh peElIeHHe TOCTaBJICHHBIX 3ajad,
ONTUMM3HPYS MaTepHalIbHbIE 1 HEMaTepHallbHbIE 3aTPaThI;

OpraHu3oBbIBaTh A(G(GEKTUBHBIA TOUCK PECYpCOB, HEOOXOAMMBIX JUISl JTOCTHKEHHS
MOCTaBJICHHOM 1IN,

COTIOCTABJIATH MOJTYUYEHHBIN pe3ylbTaT ACITeIbHOCTH C TIOCTABJICHHON 3apaHee LEeblo.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

HCKaTh U HaXOJUTh OOOOIIEHHbIE CIOCOOBI pElIeHUs 3a/1a4, B TOM YHCIE, OCYILECTBISATh
pa3BepHyThI MH(MOPMAIMOHHBIM MMOUCK U CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHBIE U
M03HaBaTeIbHbIC) 33/1a4H;

KPUTHUYECKH OIICHMBAThb M HWHTEPIPETUPOBATh HHPOPMAIMIO C pa3HBIX [O3UIIUH,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUHS B UH(HOPMALIMOHHBIX HCTOUHUKAX;
WCIIOJIb30BAaTh PA3NUYHbIE MOJIEIbHO-CXEMAaTUUYECKHE CpeACTBa JJIs MpeACTaBICHUS
CYIIECTBEHHBIX CBS3€ii W OTHOLIECHWH, a TaKXke MPOTUBOPEUHil, BBISBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

HaXOJUTh W MPHUBOJIUTH KPUTUUYECKHUE APTYMEHTHI B OTHOLICHUM JCUCTBUN U CYKICHHIA
JPYroro; CIOKOWHO M pa3yMHO OTHOCHUTHCA K KPUTHUECKMM 3aMEYaHHSM B OTHOILICHUU
COOCTBEHHOTO CY)KJIEHUS, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBICTPanBaTh WHIMBUAYAJIbHYIO 00pa30BaTENbHYIO TPA€KTOPHIO, YUUTHIBAs OTPAHUUYCHUS
CO CTOPOHBI JAPYTUX YYaCTHUKOB M PECYpCHbIE OTpaHUYEHHUS; MEHATh U YyJEP>KUBATh
pa3Hbl€ NMO3UIIMH B TIO3HABATEIBHOM IEATEIbHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe JeiicTBUS

OCYILIECTBIISTH JIENIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (Kak
BHYTpU 00pa30BaTeNbHONM OpraHu3aliy, TaK W 3a ee Mpeaeramu), MoJ0HpaTh MapTHEPOB
JUIs  JeNOBOM  KOMMYHHMKAIIMM  HMCXOJAS W3  COOOpakeHHWH  pe3ylIbTaTHUBHOCTHU
B3aMMO/ICHCTBUS, a HE JTMYHBIX CHUMIIATHI;

MpPU  OCYIIECTBICHUU TPYNIOBONH pabOThl OBITh KaK PYKOBOJIUTENEM, TaK U YJICHOM
KOMaHJbl B pa3HBIX pOJsAX (TE€HEpaTop WO, KPUTUK, HCIOJHUTENb, BBICTYMAIONIHH,
JKCIIEPT U T.1.);

pa3BepHyTO, JOTUYHO M TOYHO H3JIaraTh CBOK TOYKY 3pEHHUS C HCIOJb30BaHUEM
AICKBATHBIX (YCTHLIX u HI/ICI:MGHHLIX) SA3BIKOBBIX CPCACTB,



IIpeamerHbIe:
B pe3yabTaTe u3yueHusi yueOHOro npeamera «XuMus» Ha yPOBHe CpeHEro 0011ero
o0pa3zoBaHus:

BrinyckHUK HA POGUIBHOM YPOBHE HAYYHUTCS:

pacKphIBaTh Ha MpUMeEpax poJib XUMHUU B (POPMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpa U B IPAKTUUECKON JESITEIbHOCTU YEJIOBEKA;

JIEMOHCTPUPOBATh Ha MPHUMEPAxX B3aMMOCBS3b MEXKIY XUMHUEH U JIPYTHMMHU €CTECTBECHHBIMH
HayKaMu;

pacKpbIBaTh Ha IpUMEpax MOJIOKEHUs TEOPUU XUMUYecKoro crpoenust A.M. byrneposa;
noHnMaTh (usnyeckuii cmbicn llepmogmueckoro 3akona /.M. MenneneeBa W Ha ero
OCHOBE OOBSICHATH 3aBUCHMOCTb CBOMCTB XMMHUYECKHX JJIEMEHTOB U OOpa30BaHHBIX MMH
BEILECTB OT AIEKTPOHHOT'O CTPOEHUS AaTOMOB;

OOBSACHATH MPUYMHBI MHOTOOOpPa3Hsl BEUIECTB HAa OCHOBE OOIIMX MpeICTaBiIeHHM 00 Hx
COCTaBE€ U CTPOCHUH;

MIPUMEHTh IpaBWiIa CHUCTEMAaTUYECKOM MEXIyHApOJHON HOMEHKJIATypbl Kak CpeacTBa
pa3nuyYeHns U UISHTH()HUKALNY BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

COCTaBIIAITh MOJIEKYJSIPHBIE M CTPYKTYpHbIE (QOpPMYJbl OpPraHUYECKHUX BEIIECTB Kak
HOCHUTeNeH MHQOpMAIMM O CTPOCHUM BEIECTBA, €r0 CBOWCTBAX M INPUHAIIEKHOCTH K
OTIpEeJIeIECHHOMY KJlacCcy COE€IMHEHU;

XapaKTepU30BaTh OpraHUYECKHEe BElIeCTBA IO COCTaBy, CTPOCHHUIO M CBOWMCTBaM,
YCTaHABJIMBATh TPUYHMHHO-CJICICTBEHHBIE CBS3M MEXIY [aHHBIMH XapaKTEPHUCTHKAMH
BEIECTBA,

MPHUBOANTH TPUMEPHl XUMHUYECKHX PEaKIHiA, PACKPHIBAIOIINX XapaKTepHBIE CBONCTBA
TUIHYHBIX MPEJCTaBUTENCH KIIACCOB OPraHMYECKHUX BEIIECTB C IENBI0 UX UACHTH(HUKAINA
1 00BSICHEHUST 00J1aCTH TPUMEHCHHS,

IIPOrHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUS] XUMHUYECKUX pEeaklUil Ha OCHOBE 3HAHUU O
TUIAX XUMHUYECKOH CBSA3H B MOJIEKYJIaX PEareéHTOB U UX PEAKLIHOHHOM CIIOCOOHOCTH;
UCIOJb30BaTh 3HAHUS O COCTABE, CTPOEHUU M XUMHUYECKUX CBOMCTBAX BELIECTB JUIA
0€3011aCHOTO IPUMEHEHUS B IPAKTHUECKON NESITENbHOCTH;

IPUBOAUTE IMPUMEPHI NMPAKTHUECKOTO MCIOIb30BAHUS MPOIYKTOB MepepaboTKu HedpTu u
IIPUPOJHOIO ra3a, BBICOKOMOJIEKYJISPHBIX COEIUHEHUH (IOJMATUIIEHA, CHUHTETHYECKOTO
KayuyKa, alleTaTHOIO BOJIOKHA);

IIPOBOJIUTH ONBITHl 10 PACMO3HABAHMIO OPraHMYECKMX BEIIECTB: INIMLEPUHA, YKCYCHOM
KHCJIOTBI, HENpeAeNbHbIX JXMPOB, IJIIOKO3bI, KpaxMmaya, OEJIKOB — B COCTaBe IMIIEBBIX
IPOJYKTOB U KOCMETUYECKUX CPEICTB;

BJIQJIeTh IIPAaBMJIAMM M IpueMaMH 0e30macHOil paboThl ¢ XMMHYECKMMHM BEIECTBAMU M
nabopaTopHbIM 000pyI0BaHUEM;

yCTaHaBJIMBaTh 3aBHCUMOCTb CKOPOCTH XMMMUYECKOW peaklUM M CMEUIeHHS XUMHUYECKOTO
paBHOBECUS OT pPa3IMYHbIX (PAKTOPOB C LEJIbIO OINpPENesICHUs] ONTUMAIbHBIX YCIOBHIM
MPOTEKaHHsI XUMUYECKHX IPOLIECCOB;

IPUBOAUTH IPUMEPHI F'UIPOJIN3a COJIEH B TOBCETHEBHOM KU3HU YEIOBEKA;

IPUBOAUTH  HPUMEPHl  OKUCIUTEIILHO-BOCCTAHOBUTENIBHBIX  peaklUil B  MpHUPOJE,
MIPOU3BOICTBEHHBIX MPOLIECCaX U )KU3HEEITEIbHOCTH OPTraHU3MOB;

NPUBOJAUTH MPUMEPbl XUMHUYECKMX pEaKluil, pacKpbIBalOIUX OOLIMEe XUMHUYECKHE
CBOICTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAILIOB;

IIPOBOJIUTh pacyeTbl Ha HAXOXKJIEHHE MOJIEKYJISIpHON (opMyssl yriaeBojgopoja o
MPOIYKTaM CTOPAHMsI U 10 €r0 OTHOCUTEIbHON INIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXO/ISILIUX B €r0 COCTaB;

BJIQJIeTh TMpaBUJIaMU O0€30IaCHOTO OOpalleHus C €JKUMH, TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMHU, CPEJICTBAMH OBITOBOM XHUMMUU;

OCYIIECTBIIATh MOUCK XMMHUYECKOH HHGPOpPMAlMM MO Ha3BaHUAM, HIACHTU(HUKATOPAM,
CTPYKTYPHBIM (hOpMyJaM BEIECTB;

KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh XUMUUECKYIO HH(POPMAIINIO, COIEPKAIyIOCs
B COOOIIEHUSX CpEeACTB MaccoBod uHpopmauuu, pecypcax MHTepHera, HaydHO-
MOMYJISIPHBIX CTAaThAX C TOYKM 3PEHUS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LENAX
BBISIBJIICHUS OIIMOOYHBIX CYXIEHUI 1 (popMupoBaHus COOCTBEHHOH MO3UINH;



— TPEICTAaBIATh IMyTH PEHICHHS TI00aTbHBIX MPOOJIEM, CTOSIIMX MEpell YeIOBEUECTBOM:

9KOJIOTUUYECKUX, YHEPTETUUYECKUX, CBIPEBBIX, U POJIb XUMUU B PEHICHUU ATUX MPOOIIEM.
BoinyckHUK HA NPOQUIBHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCS:

—  WUIIOCTPUPOBATh Ha MNPUMEPAX CTAHOBJICHHWE M HBOJIIOIUI0O OPraHUYECKON XUMHUHU Kak
HayK{ Ha pa3IMYHBIX HCTOPUUECKHUX ITANlaX €€ pa3BUTHUS,

— UCIOJIb30BaTh METOJBI HAyYHOTO TIO3HAHUS TPHU BBITIOJHEHUU IPOCKTOB U y4eOHO-
HCCIEA0BATENBCKUX 3a/1a4 TI0 U3YYEHHUIO CBOMCTB, CIIOCOOOB TMOJIYUCHUSI U PACTIO3HABAHUS
OpPraHUYECKUX BEIIECTB;

— O0OBSCHATH, TPUPOAY U CHOCOObI 0Opa3oBaHHsSI XHMHYECKOH CBS3U: KOBAJICHTHOU
(TosIApHOM, HETIOJISIPHON), MIOHHOM, METAJUTMYECKOM, BOJOPOJIHON — C LIETBIO OTIPEICICHUs
XUMUYECKON aKTUBHOCTH BEIIECTB;

— yCTaHABIWBATh TEHETHYECKYIO0 CBSI3b MEXKAY KJIacCaMH OPraHUYECKHX BEIIECTB JIs
000CHOBaHMSI TPUHIMIHATHHOW BO3MOXHOCTH TOJYYCHHS OPraHMYECKHX COCIUHEHUM
3a/IaHHOTO COCTaBa M CTPOCHUS;

— yCTaHaABIWBATh B3aMMOCBSI3U MEXIy (akTaMu U TEOpUEH, MPUUYUHON U CIEACTBHUEM IPHU
aHann3e TPOOJIEMHBIX CHUTyalluid W OOOCHOBAaHWU TPUHUMAEMBIX PEIICHUM Ha OCHOBE
XUMUYECKHUX 3HAHUU.

Yuamuecsi B pe3y/jibTaTe YCBOEHHS pa3jiesia J01KHbI 3HATH/MIOHUMATh:

®BOKHEUININE XHUMHUYCCKHUE TIOHSATHUS: BEIIECTBO, XMUMHYECKHUH DJIEMEHT, aToM,
MOJIEKYyJIa, OTHOCUTEIbHASI aTOMHAsI U MOJIEKYJISIpHAsI MAaCcChl, HMOH, aJUIOTPOTIHSI, H30TOTIHI,
XUMUYECKasi CBS3b, AJICKTPOOTPUIIATEIBHOCTh, BaJICHTHOCTh, CTETICHh OKHCJICHUS, MOJIb,
MOJISIpHAasT Macca, MOJBSIPHBIA OOBEM, BEIIECTBA MOJIEKYISIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHHMS, PACTBOPBI, DJICKTPOJUT U HEIJIEKTPOIUT, IICKTPOIUTHUYECKAS IUCCOIUAIINS,
OKHUCITUTEIh W BOCCTAHOBHTENb, OKHCJICHHWE W BOCCTAaHOBJICHHME, TEIJIOBOW d(ddexT
peakuuu, CKOpOCTh XMMHUYECKOM peakiuH, KaTaliu3, XUMHYECKOe paBHOBECHE,
yIIepOAHbIN CKeleT, GyHKIMOHAIbHAs rpyIa, U30Mepusi, TOMOJIOTHUS;

®OCHOBHBIE 3aKOHBI XMMHUHU: COXpaHEHHWE MacChl BEUIECTB, MOCTOSHCTBA COCTaBa,
MEepUOIUYECKUI 3aKOH;

® OCHOBHBIE TEOPUH XUMHUH: XUMUYECKOU CBSI3H, AJIEKTPOJUTHUECKON AUCCOLMALINH,
CTPOEHUS OPTaHNYECKUX COCTMHEHUM;

e Ba)KHEHIIIME BEIIeCTBA U MaTepuaibl: METaH, 3TUJICH, aleTuiieH; O€H30J1, 3TaHOI,
KUpPBI, MbLIA, TJIIOKO3a, caxapo3a, Kpaxmay, KieTdyaTka, O€JIKH, HCKYCCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, KAyYyKH, IJIACTMACCHI;

yMeTh:

eHa3pIBaTh M3yYCHHbIE BEIIECTBA IO «TPUBHAIBHOW» U  MEXIYHAPOJHOMN
HOMEHKJIAType;

®OMpeAENATh: BAJEHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX DIEMEHTOB, THII
XMMHYECKON CBSI3U B COCIMHEHUSX, 3apsj MOHA, XapaKTep Cpeabl B BOJHBIX PAacTBOPAX
OpPraHUYECKUX COEAMHEHUN, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHAJUICKHOCTD BEIIECTB K
Pa3IMYHBIM KJIaccaM OPraHUYeCKUX COCAMHEHUN;

®XapaKTepU30BaTh: OCHOBHBIC KJIACCHI OPTaHUYECKUX COCAMHEHUI; CTPOCHHUE U
XMUMHYECKHUE CBOMCTBA U3yYCHHBIX OPTAHUYECKUX COCTUHEHU;

® 00BSCHATH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOIY
XUMHUYECKON CBSI3M (MOHHOW, KOBAJIGHTHOW, METAITIMYECKON), 3aBUCUMOCTbH CKOPOCTH
XMUMHYECKON PEeaKINH U TOJIOKEHUSI XUMUYECKOTO PaBHOBECHUS OT Pa3IHYHbIX (DaKTOPOB;

®BBHINIOJIHATh ~XUMUYECKUM SKCIEPUMEHT [0 PACIO3HABAHUIO  BaKHEHIIMX
OpPraHUYECKUX BEUIECTB;

®TIPOBOJIUTH  CAMOCTOSITENIBHBIM ~ TIOMCK  XHUMHYECKOW  HMHpOpMAIMH  C
HCIIOJIb30BAHUEM pa3IUYHBIX HMCTOYHHKOB (HAY4IHO-TTOMYJISIPHBIX W3/1aHHH,
KOMITLIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHeTa); HCHOIB30BaTh KOMIBIOTEPHBIS
TEXHOJIOTUH 7151 0OpabOTKHU U Mepesaund XUMMHUIecKor nHGopMaluu 1 e€ IpeCTaBICHUS B
pa3nuYHbIX (hopmax;

® JICTIONIb30BATh MPHOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU EATETHHOCTH U
MOBCETHEBHOW KU3HU JIJIS:

4 OOBSCHEHUS XUMUYECKUX SIBJICHUW, MPOUCXOMSANINX B MPHUPOJIE,
OBITY M Ha TIPOU3BO/ICTBE;



v OTIPEENICHUS] BOBMOKHOCTH IIPOTEKAHUS XUMUUYECKUX NTPEBpaILleHUI
B Pa3JIMYHBIX YCIOBUSIX U OLIEHKH UX MOCIEICTBUM;

v 9KOJIOTMYECKU IPaMOTHOTO MOBEJICHUS B OKPYKAIOLICH CpeJie;

v OIICHKH BJIMSIHUSL XUMHUYECKOTO 3arpsi3HCHUS OKP Y)KAIOIICH Cpe/ibl Ha
OpraHu3M 4YeJI0BEKa U IPYTUe KUBbIC OPraHU3MBbI,

v 0e30mMacHOTO O0paIIeHUs ¢ TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU,
1a00PaTOPHBIM 000PYIOBaHUEM;

v MPUTOTOBJICHUSI PACTBOPOB 3aJaHHON KOHIEHTpAaIMu B OBITY U Ha
IIPOHM3BOJICTBE;

v KPUTHYECKON OLEHKU JOCTOBEPHOCTH XHWMHUYECKOM HH(OpMaluH,

IOCTYIAOIIEH U3 Pa3HbIX HCTOYHUKOB.
B pesynbrare u3ydueHus XuMuu Ha Ipo(QHILHOM YPOBHE YUEHUK JIOJDKEH:

° OMpCACIICHNA BO3SMOKXHOCTU MPOTCKAHUA XUMHYCCKHUX HpeBpaHICHI/II\/'I B pa3JIMYHBIX
YCIIOBHAX U OUCHKH UX HOCJ'IGI[CTBI/II\/’Ig

® OIICHKH BJIHMSIHUS XUMHUYECKOTO 3arpsi3HEHHUS OKPY’KAIOIIEH Cpe/ibl Ha OPraHnu3M YeIoBeKa
U IpYyrue KUBbIE OPraHu3MBI;

e (e30macHOro oOpalieHus ¢ TOPIOYUMU U TOKCUYHBIMU BELIECTBAMH, Ja00PaTOPHBIM
000pyI0BaHUEM;

® KPUTHYECKOH OIIEHKH JJOCTOBEPHOCTH XMMHUECKOW MH(POPMAIIUU, TTOCTYMAOMIECH U3
Pa3HbIX UCTOYHHUKOB.

® IIPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIEHTPAMH B ObITY M Ha IPOU3BOJICTBE

Hcnotb30BaTh MpHOOPETEHHBIC 3HAHUS U YMEHUS B TIPAKTHYECKOH JeATeILHOCTD U
TTOBCE/THEBHOM JKH3HU IS
e OOBSICHEHUS] XUMHUECKUX SIBJICHUH, MPOUCXOIANINX B IIPUPOJIE, OBITY U Ha MPOU3BOJICTBE;
e  OmpelesIeHUs] BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUH B Pa3INIHBIX
YCIIOBHSIX M OIICHKH UX TIOCIIEICTBHIA;
® OIICHKH BJIMSIHUSI XHMUYECKOTO 3arpsi3HEHUST OKPYIKAIOIIEH Cpeibl Ha OPTaHU3M YeJIOBeKa
U IPyTHE KUBBIC OPraHU3MBbI;
e 0e30macHOro OOpaIIeHHs C TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM
000pyI0BaHHEM;
® KPUTHYECKOU OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(POPMAIINH, TOCTYIAIOIICH U3
pa3HBIX HCTOYHHUKOB.
o MIPUTOTOBJICHHS PACTBOPOB 3aJJAHHOIN KOHIIEHTPALIMU B OBITY U Ha IIPOU3BOJICTBE

Conepxanue

Beenenne (5 u)

IIpenmer opranmyeckoil XuMUHM. OCOOEHHOCTH CTPOEHHUS M CBOMCTB OpPraHMYECKUX
COCIMHEHUN. 3HA4YE€HUE M DPOJb OPraHMYECKOM XMMHMH B CUCTEME €CTECTBEHHBIX HAyK W B
’)KU3HU obmecTBa. KpaTkuil ouepK UCTOPUM pa3BUTHS OPraHUYECKONH XUMUH.

[IpenochbIIIKM CO3/IaHUSI TEOPUM CTPOEHHUS: Te- OpUs PAJAUKAIOB U TEOPHUS THIIOB, pabOTHI
A. Keky- ne, O. ®panknanga u A. M. bytneposa, cbe3 Bpa- Ueli U €CTECTBOUCIIBITATENEN B
r. [Ineliepe. OCHOB- HbI€ MOJIOKEHUS TEOPUU CTPOCHHMS OPraHUYECKUX COCIMHEHUN A.
M. BytnepoBa. XMMHYECKOE CTpPO- €HHE MU CBOWCTBA OpraHMYECKUX BEIIECTB. J30Me- pus
Ha puMepe H-OyTaHa ¥ U300yTaHa.

DNeKTPOHHOE 00JIaKO M OpOHTaNIb, UX (OPMBL: B M p. DIEKTPOHHBIE U 3JIEKTPOHHO-TpadudecKue
bopmy- 5Bl aroMa yriepoja B HOPMaJbHOM M BO30YyXIeHHOM cocTosHUsX. KoBaneHTHas
XAMHYECKAst CBA3b U €€ PAa3sHOBUAHOCTH. L] n [ . Bonmoponnas cBsa3b. CpaBHe- HHE
00OMEHHOTO M JJOHOPHO-aKIIENITOPHOTO MEXaHU3- MOB 00pa30BaHUs KOBAJEHTHOM CBA3H.

HepBoe BaJICHTHOC COCTOSAHHC -Sp3-FPI6pI/I,I[I/I3aIII/IH — Ha IpUMEpPEC MOJICKYJIbI ME€TAHA U JPYTUX

al- KaHoB. Bropoe BajeHTHOE COCTOSIHUE - Sp2-FI/I6pI/II[I/13aI_II/ISI - Ha 1pumepe
MOJIEKYJIbI sTuiieHa. TpeTbe BaJ€HTHOE COCTOSIHME —-Sp-THOpUAM3alds — Ha IpUMepe
MOJIEKYJbI aneTwieHa. I'eomeTpuss MO- JIEKYJ paCCMOTPEHHBIX BEIECTB U XapaKTECPUCTHUKA



BUJIOB KOBAJEHTHOW CBsA3M B HuX. Mogens I'mmnecnu uig 0ObACHEHHS B3aHMHOTO
OTTaJKUBaHUs THUOPUAHBIX opOHTalel M HMX pACMOJIOKEHUS B  IMPOCTPAHCTBE C
MUHHAMYMOM 3HEPI'HH.

Jdemoncrpauuu. Komnekuyss OpraHMYeCKHX Be- IIECTB, MATEPUAIIOB U U3JCIUNA U3 HUX.
Mopenn mo- nexyn CHy4q m CH30H,; CoHp, CoHyg u CgHg;, H-Oyrama um wu300yrana.
B3aumoneiictBue HaTpus

C 5TaHOIOM OTCYTCTBHE B3aMMOJCHCTBUS ¢ IHITHIOBBIM 3pupoM. Kosutekuus moaumepos,
IPUPOJAHBIX M CHUHTE- THYECKMX KaydyKOB, JICKaPCTBEHHBIX IIPENapaTroB, KpacUTENeH.
Ilapocrep:kHeBble U  o0beMHBbIe Mozeanm Mmodsekya Ho, Clp, H»0, CHgy.

IMTapoctepskHeBble U 00beMHble Mozenu CHy, CoHy, CoHp. Mogens, BbIIOJIHEHHAs U3

BO3yLIHBIX LIAPOB, JEMOHCTPHU- pyIOIIasi OTTaIKUBaHUE TMOPUIHBIX OpOUTalIEH.

Ctpoenne u Kiaccupukanus OpraHudecKux coeqnHenuii (10 u)

Kiaccupukanuss oOpraHMYeCKMX COEAUHEHMHM 10 CTPOCHHMIO «YIJIEPOJHOTO  CKeJeTay:
alMKJINYecKkue (amkaHbl,  QJKEHbl, aJKWHBI,  aJIKaJHWCHBI),  Kap0O- IUKINYECKUE
(uukIoaNKaHBl W apeHbl) W rerepo- Hukimdeckue. Kiaccudukamus opraHuvecKux co-
eIMHEHUH 10 PYyHKIMOHAJIBHBIM IpyINNaM: CIUPTHI, EHONbI, MPOCTbie 3(HUPHI, albAETUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI, CI0KHBIE 3QUPHI.

Homenknarypa TtpuBuaneHasi, panuoHaneHass U HMIOITAK. PannoHanbHas HOMEHKIATypa
Kak mnpeja- mectBeHHUK HoMmeHkinaTypbl WMIOITAK. Ilpunuunbslr obpa3oBaHHsl Ha3BaHWM
opranmyecknx  coeauHeHHMd 1o MIOITAK: 3amemeHus, poaoHa4adbHOW CTPYKTY- PHI,
CTapIINHCTBA XapaKTepUCTHUSCKUX rpymmn (an- GaBUTHBINA TOPSIOK).

CTpykTypHas H30MepHsi M €e BHUIBL: H30MEpHUs KYIJIEPOJHOTO  CKENeTa»,  H30Mepus
MOJIOYKEHUS

(kpaTHO# CBS3M M (PYHKIIMOHANIBHOW T'PYMIIBI), MEXKKIAccoBas m3oMepus. [IpocTpaHcTBeHHAs
U30Mepus

A ec BHMABL: TEOMETpUYECKass M ONTHYECKas. bHOIOrmyeckoe 3HAYCHHE ONTHYECKOU
nzomepun. OTpakeHHEe OCOOEHHOCTEH CTPOEHUs MOJEKYJI T'€OMETPUYECKHMX U ONTHYECKHUX
HU30MEPOB B UX HA3BAHUSX.

JeMmoHcTpanuu. OOpasipl  TIpeACTaBUTENEH  pa3- JIMUHBIX  KJIACCOB  OPraHUYECKHX
COCIMHEHUM M Illa- POCTEPIXKHEBbIE WM OOBEMHBIE MOJEIM HX MOJeKyJ. Tabmuibl
«Ha3paHne ankaHOB M aJKWIIBHBIX 3aMecTUTENeH» U «OCHOBHBIE KJIACCHI OPIaHUYECKUX
coenuHeHU». IllapocTep kHEeBbIE MOIENIM MOJEKYJI OPraHMYECKHX COCAMHEHUM Pa3IUYHBIX
KJ1accoB. Mo- iesii MOJIEKYJI M30MEPOB Pa3HbIX BHI0B U30MEPUU.

XuMudecKHe peaKiuu B opranudyeckoii xumuu (5 )
IMonsiTie 0 peakIUAX 3aMelleHus. | aJoreHMpOBaHHWE aJKaHOB M apeHOB, MICJIOYHOM
THJIPOJIM3 Ta- JIOT€HAIKAHOB.

[TonsitTue o peaknusax nOpucoeAnHeHud. [uapupo BaHue, TUAPOTaIOreHUPOBaHUE,
raJIoreHUpPOBaHUE.

Peakuun mnonumepusanuu W NoduKoHAeHcanuu.lloHsATHE 0 peakuusx OTHICTUICHUS
(3TMMUHUPOBAHUSA). JETUIpUpOBaHUE aJKaHOB. Jeruapatanusi  CIUPTOB.
JETUIPOXJIOPUPOBAHUE HA MpUMepe rajoreHankaHoB. [loHsATHE 0 KpPEKUMHI€ aJKaHOB U
AenoauMepu3auuu  noauMepoB.Peakuun — u3oMmepuzanuu.  ['oMonUTHUECKUU u

TeTePOTUTUYECKUI pa3pblB KOBAJIEHTHOW XMMHUYECKOH CBs3M;, 00pa3oBaHUE KOBAJIECHTHOU
CBSI3M 10 JOHOPHO-aKIENTOPHOMY MeXaHU3My. lloHsTHe o Hykieodumie U >IeKTpoduie.
Knaccudukanus peakiuii 1Mo THIY peardpyrommx dacTull  (HykieopuibHBIE U
AMEeKTpOGHUIbHBIE) ¥ MPUHIMILY H3MEHEHHS COCTaBa MOJICKYJIbI. B3auMHOe BIIHsHEE
aTOMOB B MOJIEKYJIaX OpPTraHMYEeCKUX BellecTB. VHAYKTUBHBIH M Me30MepHbIN 3(Q(eKTHI.
IIpaBuno MapKoBHUKOBA.

Pacyernsble 3agauun. 1. Briuncienue BbIXoJa Mpo- AyKTa peaklUMd OT  TEOPETUUYECKH
BO3MOXkHOTO. 2. KoMOUHUpOBaHHbIE 3aa4H.

JlemoHcTpanuu. B3peiB cMecu MeTana ¢ xjaopoM. ObecrBeurBaHHEe OPOMHOMN BOJIbI STHICHOM U
aneruieHoM. [Tomyyenue dpeHoT0QOpMaNIbICTUIHOM CMOJIBI.

Jenonumepusanus nonysTwieHa. [lomydenne stuineHa u sraHona. KpeKuMHr kepocuHa. B3pbis
rpemMyde- ro ra3a. ['OpeHHMe MeTaHa WJIM NPOIIaH-OyTaHOBOW cMecH (M3 Ta30BOM 3aKHUTATKH).
B3pbIB cMecH MeTaHa WITH TIPOITaH-0yTaHOBOM CMECH ¢ KMCIIOPOIOM (BO3yXOM).






Yraesopopoasbl ( 22 u)

[TousTure 06 yriesogopoaax.

[IpupongHble HCTOYHUKHU yTaeBOAOPOIO0B. Hedprs 1 ee mpombIieHHAS
rnepepadoTKa.

®pakMOHHasA IIEPErOHKA, TEPMUYECKUN M KaTaIUTUYECKUU KPeKUHTI. lIpupoaHbiil ras,
ero COCTaB U NPAKTHUYECKOE ucnonb3oBaHue. KameHHbIM yronb. KOkcoBaHME KaMEHHOTO
YT [IpoucxoxaeHrue MPUPOAHBIX  MCTOYHUKOB  YIJIeBOAOpoJoB.  Pudopmunr,
ATKUJIMPOBAHUE M apoMaTHU3alusl HEPTENPOIYKTOB. DKOJOTHYECKHE AaCHeKThI JOOBIUH,
rnepepabOTKU U UCIOJIb30BAHUS MOJIE3HBIX UCKOMAEMBbIX.

A 1 x a H bl. ['oMmonoruueckuii psin 1 odmasi Gop- MmyJsia aqkaHoB. CTpoeHHE MOJIEKYJIbI
METaHa U JApy- TMX aJaKaHOB. I3oMepus ankaHoB. @PuU3NYEeCKHE CBOWCTBA aJIKaHOB.
Ankanel B npupoje. [Ipomblln- JeHHBIE CIOCOOBI MMOJYUYeHHS: KPEKHWHI  aJIKaHOB,
(ppakimnoHHass 1TieperoHkKa HedTu. JlabopaTopHble CIIOCOOBI MMOTYUYeHUS aJIKaHOB. CHHTE3
Bropna, nexap- OGokcmiupoBaHUe cojeld KapOOHOBBIX KHCJOT, THUA- poiu3 KapOujaa
amroMuHMA. Peakuimm  3amemieHus. 'opeHMe ajKaHOB B pa3IM4HBIX YCIOBUAX. Tepmu-
YECKOE pasJIoKeHHe aJIKaHoB. M3omepusamus anka- HOB.  IIpuMeHeHHMe — aJIKaHOB.
Mexanusm peakIlMM paJuKaJbHOrO 3aMelleHus, ero craguu. [IpakTude- ckoe
UCIIOJIb30BAaHUE 3HAHUN 0 MexaHu3Me (CBOOOMHO-paJIMKaIbHOM) pEAKIUH B MpaBHIAX
TeXHUKH 0€30TaCHOCTH B OBITY W Ha MPOU3BOJICTRBE.

A 1 k e H bl. ['omonorudeckuit psg u obmast Gop- mysna ajgkeHoB. CTpoeHHE MONEKYJIbI
STWIEHA W Jpy- TUX aJIKeHOB. l3oMepusi aJIKeHOB: CTPYKTYpHasi M IMPOCTPAaHCTBEHHAs.
Homenknarypa u (¢u3ndeckue CBOMCTBA aJIKeHOB. [loydeHHMe ITHIICHOBBIX YTJIEBO- IOPOJIOB
W3 aJIKAaHOB, TaJOreHaJIKaHOB M cnupToB. [lo- nsgpusanms | -CBS3U B MOJEKYJaX aJIKEHOB Ha
npumMepe TiporieHa. [Torstue 06 mHAyKTHBHOM (+]) 3ddexTe Ha TprIMEepe MOJEKYIIbI MPOTICHA.
Peaknium mpucoenMHEHUS (ranmoreHupoBaHME, TUAPOTraTOr€eHUPOBaHHE, T'HApPATaIs,
THIpUpOBaHUE). Peakimm okucieHus

U TONUMEpU3allMM  AIKEHOB. [IprMeHeHHe alKEHOB Ha OCHOBE MX CBOMCTB. MexaHu3m
peaKIMU AMCKTPOPUIBHOTO TIpUCOeTMHEHHsT K ainkeHaM. OKHCIEHHE aJKEHOB B «MSTKHX» U
«OKECTKHUX» YCIOBUSIX.

A 1k u H bl. ['omonmorunyeckuii psa ankuHoB. O0- mas ¢opmyna. CTpoeHHE MOJEKYJIbI
aneTuiaeHa W Apyrux ainkuHoB. HM3omepus ankuHOB. HomeHkiaTypa  alleTHUIEHOBBIX
yriaeBonoponoB. [lomydeHrne alKMHOB. METAaHOBBIM M KapOWIHBIN crocoObl. duszndeckue
CBOMCTBA aJIKMHOB. Peakmun MpUCOEIU-  HEHUSA: rajoreHUpOBaHUE,
rujaporajiorenupoBanue, ruaparanus (peakuuss Kydeposa), rumpupoBanue. TpumMepusaius
anetwiieHa B OeHzot. Ilpumenenwe ankwHOB. OxucieHue ankuHOB. OcoOble CBOMCTBa
TEPMUHAIBHBIX AJIKUHOB.

A nxanawueH . OOmas dopmyna ankagueHoB. CtpoeHue mosekyi. M3omepus u
HOMEHKJIaTypa ai- KaaueHoB. duznueckue cBoiicTBa. B3aumMHoe pacno- jgoxenue [ -cBs3ei
B MOJIEKYJIax aJKaJMEeHOB: KYMYJIHMPOBAHHOE, CONPSKEHHOE, H30JHUPOBAHHOE.
OcoOeHHOCTH CTPOEHUS COMNPSIKEHHBIX aJKaJUEHOB, WX IOJy4eHHe. AHaJIOrus B
XUMUYECKUX CBOMCTBaX aJKEHOB M aikagueHoB. [lomumepuszamus angkague- HOB.
HartypanbHblii M CcHUHTeTHYECKMH Kay4dyku. Bynkanwuzanus kayuyka. Pesuna. Paborsr C.
B. JIebe- neBa. OcobeHHOCTH peakIUii MPUCOEINHEHHUS K ajl- KaJueHaM C CONPSKEHHBIMU [ -
CBSI3SIMU.

IluknoankaHbl. lloHATHE 0 HUKIIOAJIKAHAX U UX CBOWCTBAX. | OMOJIOrMYECKHUN Psf
u obmas ¢opMmyna IHUKIOAIKaHOB. HampsbkeHue 1MKiIa B C3Hg, C4Hg wn CgH1p,

koHpopmanun CgHqpp. M3omepus numkioankaHoB (IO «YIrJIEpOAHOMY CKEJETy», IUC-,

TpaHC-, MEXKKIaccoBas). XMMHUYCCKUE CBONCTBA I[MKIOAIKAHOB: TOPEHHE, pa3lioKEHHE,
panu- KanbHOE 3aMelleHne, n3oMepusanusi. Ocobble CBOMCTBA IIUKIONPONaHa, HUKIOOyTaHa.
A p e H BL benszon kak mpenacraButenb apeHoB. CTpoeHHMe MOJEKYIbl — OeH3oIa.
Conpspoxenne [ -cBs- 3eil. M3oMepuss MU HOMEHKJIAaTypa apeHoB, MX HoJiydyeHue. ['omonoru
Oenzona. BriusiHme GOKOBOHM LENM Ha 3JEKTPOHHYIO IJIOTHOCTh COMpPsDKEHHOro [ -obnaka B
MOJIEKYJIaX TOMOJIOTOB 0€H30Jla Ha MpHMepe TOo- Jiyona. XHUMHYECKHE CBOWCTBa OeH301a.
Peakumu 3amemieHuss ¢ ydactueM OeH30ia: TaJOT€HUPOBAHME, HUTPOBAHHE U
ankwinpoBaHue. Ilpumenenue OeH- 307a W €ro romojoroB. PanukanbHoe XJIOpHUpOBaHUE
OeH3ona. MexaHM3M M YCJIOBHS NPOBEACHUS peak- UM PaJAUKAIBHOTO XJIOPUPOBAHUS



OeH3zoua. Kara- nutuueckoe ruapupoBaHue OeH30ma. MexaHU3M  pe-  aKIHU
BHCKTpO(bI/IJIBHOFO 3aMCIICHUS . TaJIOTCHHUPO- BaHUA n HUTPOBAHUA OeH3oia n €ro
romMosioroB. CpaBHEHHE pPEAKIMOHHOW CIOCOOHOCTH 0O€H30Ja M TONyoOJla B PEaKIUSIX
3amenieHusi. OpueHTHpYyIolee JeiicTBue rpynnbl atoMoB CH3+ B peaknusax 3aMelIeHUs C

yuactueM tonyosa. OpueHtanTsl | u Il poma B peakuusix 3amenieHusi ¢ y4acTHEM apeHOB.
Peakuimu GOKOBBIX 1eNel aIKHIOSH30JI0B.

Pacuernble 3agaum. 1. HaxoxaeHue MoJICKynsp- HOW (QOpMyIbl OpraHUYECKOT O
coeauHeHus1 1Mo Mac- ce (00beMy) MHpPOAYKTOB cropanus. 2. HaxokaeHue MOJEKYIApHOM
(GopMyInBl BemecTBa MO €r0 OTHOCHTENHHOW IUIOTHOCTH M MAacCOBOW JI0N€ DIEMEHTOB B
coenuHenusax. 3. KomOuHupoBaHHbIE 3a1a4UH.

Hemoncrpanun. Komnexkuus «Ilpupoansie HCTOUHHUKHU yrieBoAopojoB». CpaBHEHHE
MPOIIECCOB TOpPeHUsT HepTH W mnpupoaHoro raza. OOpasoBaHue HEPTIHOW IUICHKH Ha
noBepxHocTu BoJbl. Karamutuueckuili KpekuHr mnapapuHa. PactBopenue mnapapuna B
OeH3MHE W HCcHapeHue pacTBopuTens u3 cmecu. llnaBnenue mapaduHa M ero OTHOIIEHHE K
Boje(pacTBOpeHHe, CpaBHEHHE IUIOTHOCTEH, cMauuBaHue). PasneneHue cMecu OCH3MH —+
BOJIa C TOMOIIbIO AEIUTENbHOW BOPOHKHU.

[Tomydyenue Mertana W3 auerara HaTpUsi M THAPOKCHIA HaTpus. Mojenu MONeKyJ alKaHOB
-+ 1mapo cTepKHeBble M 00beMHbIE. ['opeHne MeTaHa, nponaHOyTaHOBOM cMmecH, mapaduHa B
YCIIOBUSIX M30BITKA U HeJocTaTKa Kuciiopoaa. B3peiB cMecu mMeTaHa ¢ Bo3yxoM. OTHOIIEHHE
MeTaHa, ponaH-OyTaHOBOM cMecH, OeH3rHa, napaduHa K OpOMHOM Boje U pacTBOPY



IepMaHraHata Kajus. B3pbIB cMecHM MeTaHa M XJIOpa, WHHUIHUUPYEMBIA  OCBELIEHHUEM.
Boccranosnenune okcuaa meau (11) mapapurom.

TapocrepxHeBble U 00bEMHBIE MOJETH MOJEKYJI CTPYKTYPHBIX M HPOCTPAHCTBEHHBIX
U30MepoB  ai- KeHOoB. OObeMHBIE MOJIENIH MOJIEKYJ ajlkeHOB. [loilydeHue 3TeHa W3 3TaHOJA.
OGecuBeunBanue 3TeHOM OpoMHOM Bojabl. OOecuBedYMBaHHE 3TEHOM pAacTBOpa IMEepMaHTaHaTa
Kanus. I'openue 3reHa.

[lonmyuenue ameruneHa w3 kapOuaa Kaiubius. PuU3MUECKUe CBOMCTBA. B3auMopeiicTBue
aleTuiIeHa

c OpomHON BOmOH. B3amMmopeilicTBue aneTuieHa ¢ pacTBOPOM II€pMaHraHara KaJiusl.
I'openue auerwieHa. BzaumoseiicTBre aneTuiieHa ¢ pacTBOPOM COJIM MEIH WU cepedpa.
Mopnenu (mapocrepkHeBble W 00bEMHBIE) MOJEKYJI aJKaJMECHOB C PA3JIUYHBIM B3aUMHBIM
pacrono- )keHueM [ -CBsizedl. JienosmMepu3anus Kaydyka. Mogaenu (mapocrepKHeBbie U
00BbEMHBIC) MOJICKYJ AJKAJUEHOB C pAa3JIMYHBIM B3aUMHBIM pAacIOJOKeHHEM [ -CBsI3eH.
Koarynsiusi MIe4HOT0 COKa Kay4y- KOHOCOB (MoJiouasi, 0JJyBaHUYMKOB MU HUKYyCa).
[lapocTtepxkHeBble MOJeNU MOJIEKYJ ILHUKJIOajdKa- HOB U ankeHoB.  OTHouleHue
LMKJIOT€KCaHa K pac- TBOPY epMaHraHaTta Kajausi 1 OpOMHOH BoJe.

TapoctepxHeBble U 00BbEMHBIE MOJENIM MOJEKYJ OeH301a M ero romojoroB. Pasmenenue c
MIOMOIIIBIO JIEIUTENIbHON BOPOHKM cMecH OeH3on —+ Bozaa. PacTBopeHue B OeH30i€ pa3iMUHBIX
OpraHUYECKUX U He- OPraHUYeCKHUX (HAIpUMep, Cephl) BEIIECTB. DKCTPArupOBaHUE KpacHTeNe
U Apyrux BemiecTB (Hampumep, Mojaa) OCH30JI0M M3 BOMHBIX PacTBOpOB. I'openue OeH3oua.
OtHomenune OeHzona K OpOMHOM BoJe M pacTBOpy nepmaHraHata kanus. [lomydenue
HUTpoOeH3ona. ObeclBeUNBAHNUE TOJYOJIOM MOJKHUCIEHHOTO pacTBOpa MepMaHraHarta Kajus U
OpOMHOM BOJIBI.

JlabopaTtopubie onbIThl. 1. IlocTpoeHwe Mojmenei MojeKyJs aikaHoB. 2. CpaBHeHHE
IJIOTHOCTH M CMEIIMBAEMOCTH BOIbI WU YyTieBoAopoAoB. 3. IlocTtpoeHune moneneit MoJaeKyn
ankeHoB. 4. OO0HapyxeHUe aaKkeHOB B OeH3mHe. 5. [TomydeHuUe aneTuaeHa U ero peak- MUU ¢
OpOMHOM BOJIOW M PAacTBOPOM TE€pPMaHTaHaTa KaJusl.

Cnuptel 1 dpeHoabl (74)

Cmowup sl CocraB u kiaaccupukanus cnuptoB. M3zomepus couptoB (MOI0KCHHE
TUJPOKCUIIBHBIX TPYIII, MeXKKJ1accoBas, «YTJIEPOJHOTO ckenetay). Ddusnyeckue
CBOWCTBAa CHUPTOB, HX MOJydeHHe. MexMoeKyIsipHas BogopoaHas cBsA3b. Oco0eHHOCTH
AJIEKTPOHHOTO  CTPOEHUS  MOJIEKYJ  CHHPTOB. XHMHYECKHE  CBOWMCTBa  CIHUPTOB,
00yCJIOBJICHHbIE HAJTUYHEM B MOJIEKYJIaX THAPOKCUIBHBIX I'PYIII: 00pa3oBaHUe aJIKOTOJISTOB,
B3aMMO/JICHCTBHE C TaJOr€HOBOJOPOJAAMH, MEXKMOJEKYIApHAas W BHYTPUMOJICKYJISIpHAs
neruaparamnus, J3TepuduKanusi, OKHCICHHE W JerujapupoBaHue crnuptoB. OcobOeHHOCTH
CBOWCTB MHOIroaTOMHBIX crnupToB. KauecTBeHHasi peaKlMsi HAa MHOTOATOMHbBIE CIHPTHI.
Baxneiimue npencraButenu cnuptoB. Dusnosiorudeckoe JeWcTBHE MeTaHola u
3TaHoda. AJKOroinu3M, ero nocieactBus. [Ipodunakruka ankoronusma.

® ¢ H o a bl. DeHon, ero GU3UUECKUE CBOWCTBA U MOJyueHHE. XHUMHUUYECKUE CBOHCTBA
deHoma Kak

¢dbynkuus ero crpoenus. KucnoTtHele cBoiicTBa. B3ammHoe BIMsHUE aTOMOB M TPYIIl B
MOJIEKYJIaX OpPTraHUYeCKHUX BelIeCTB Ha mnpumepe ¢enona. [lommkonnaeHcauusi ¢eHona c
dopmanpaerunoMm. KauectBennas — peakuuss  Ha  Qenon.  [IpumeHenwe  QeHoua.
Knaccupukanus ¢enonos. CpaBHEHME KHUCIOTHBIX CBOMCTB  BELIECTB,  COJEpPXKAIIUX
THAPOKCUIIBHYIO TPYMITy: BOJbl, OJHO- M MHOTOATOMHBIX CHUPTOB. DIEKTpOoHUIbHOE
3aMmelneHne B O€H30Jib HOM KoJiblie. [IpuMeHeHne npou3BoaHbIX (QeHoa.

PacueTHble 3amaum. BpruucieHUs o TEPMOXMMHUYECKUM YPAaBHEHUSIM.

Jemoncrpanuu. @Dusuyeckne cBoiicTBa  3TaHosa, IpomaHosa-l1  u  OyraHona-l.
ITapocTepskHeBbIe MOJETH MOJIEKYJ H30MEPOB ¢ MOJIEKYJISIPHBIMU QopMyJIamMm

C3HgO n C1H100. KonnyecTBeHHOE BBITECHEHHME BOAOPOJA M3 ciMpTa HaTpueM. CpaBHEHHE

peakuuii  TrOpeHHsl  ATWJIOBOIO M  HPONWIOBOro  cnuproB. CpaBHEHHE CKOPOCTEH
B3aMMOJICHCTBUS HATPHUS C 3Ta- HOJIOM, MPOMaHOJIOM-2, riaunepuHoM. llomyueHue nmpoctoro
s¢upa. [lonmyuenue cioxuoro 3¢gupa. ITo- nyuenue stena u3 sranona. PactBopumocts Qenona
B BOJIe IIPU OOBIYHON M MOBBIIMIEHHOW TemmepaType. BoitecHenue denona u3 geHomnsiTa HaTpUs
yroJibHOW KHCIOTOW. Peaknust ¢enona ¢ xmopugom kene- 3a (111). Peakust denona c
bopmanbaeruIoM.



JladopaTopHble onbIThl. 6. [locTpoenue Mmopeneil MOJNIEKYJ H30MEPHBIX CHUPTOB. /.
PacTBOpUMOCTh CHUPTOB €  Pa3jIMYHBIM  YUCIOM  aTOMOB  yriiepoja B  Boje. 8.
PacTBOpMOCT MHOTOAaTOMHBIX CHUPTOB B Boje. 9. B3aumoneiicTBue MHOT0aTOMHBIX
cnuptoB ¢ ruapokcugom wmeau (I1). 10. BsaumopeiicTBue BOAHOTO pacTBopa (eHona ¢
OpOMHO¥ BOJIOM.

Aapjgeruabl. Keronn! (84)

CrpoeHue MOJIEKYJd albJEeTHI0B U KETOHOB, HMX M30Mepusd U HOMEHKJaTypa. OcobeHHOCTH
CTpOCHHS KapOOHUIIBHOU IpYyIbL. duzuyeckue CBOMCTBa (QopMalbIeruia U €ro
romoJioroB. OTaeiabHbIE MPEJCTABUTENN aNbJIETHJ0B M KETOHOB. XMMMYECKHE CBOWMCTBA
aIIBJIETUIOB, OOYCJIOBJICHHBIE HAJM4YHEeM B MOJIEKYJde KapOOHHIJIBHOW TPYNIIBI  aTOMOB
(ruapupoBaHHe, OKHCICHUE aMMHAYHBIMU PACTBOPaMHU OKCHJA cepedpa M THAPOKCHIA MEIH
(11)). KauectBeHHbIC peakiuu Ha aJIbIETU B, Peakiusa IOJIMKOHAEHCAIIUU
popmanpaeruga ¢ ¢enoaoM. OcCoOEHHOCTH CTPOEHUSI W XHUMHUYECKUX CBOWCTB KETOHOB.
Hyxkneo- ¢unbHOoe mnpucoeauHEHHE K KapOOHWIBHBIM coeauHeHUsIM. llpucoenunenue
[IUAaHOBOJOpOJia M THUApPOCYIbpUTa HaTpus. B3auMHOe BIMAHME aTOMOB B MOJIEKyJax.
l'anorenupoBanue anpAeru0OB M KETOHOB MO  HMOHHOMY  MEXaHM3My Ha  CBETY.
KadectBenHas peakiys Ha METHIIKETOHBI.

JdemonCrpanuu. IIlapocTepkHeBble MOJENM MOJEKYJ albJETUAOB M U30MEPHBIX UM
keToHOB. OkxmucneHue OeH3anpAeruna Ha Bo3ayxe. Peakuus «cepeOpstHOro — 3epkajay.
Oxwuciienue anbaerugioB rugpokcugom meau (11).

JlaGopaTopubie onbIThl. 11. [TocTpoeHme Moze el MOJIEKYJI HW30MEPHBIX albJCTHAOB M
KETOHOB.

12. Peaxiust «cepebpsiHoro 3epkana». 13. Oxkuciaenue anpaerugoB rugporcuaom meau (11).
14. Oxucnenue GeH3ambAeTHIA KUCIOPOIOM BO3AYyXa.

KapGoHoBble KHCIOTHI, ¢10KHbIe 3pupsl U KupbI (12 q)

KapbonoBbie KuciaoThsl. CTpoeHre Moje- Ky KapOOHOBBIX KHUCIOT U
kapOokcuiapHOM Tpynmbl. Krnaccupukanmss W HOMEHKIaTypa KapOOHOBBIX KHC- JIOT.
dusnueckHue CBOWCTBA KapOOHOBBIX KHUCIOT U MX 3aBUCUMOCTh OT CTPOCHHS MOJEKYJI.
KapboHnoBsie KWCIOTHI B mpupoae. buonormveckass ponb KapOOHOBBIX KHCIOT. OOmue
CBOWCTBA HEOPTAHMYECKUX M Op- TAHMYSCKUX KHCIOT (B3aMMOJCHCTBHE C METaUIaMH,
OKCHJIaMH METAJUIOB, OCHOBaHUSIMH, COJISIMHK). BIus- HUE yTIeBOJOPOTHOTO PaAUKaia Ha CHITY
KapOOHOBOM KHUCIOTHI. Peakius 3TepupUKanuy, YCIOBHSL €€ MPO- BeIeHHUS. XHUMHUYECKHE
CBOMCTBa HeEMpeleNbHbIX Kap- OOHOBBIX KHMCIOT, OOYCIOBIEHHbIE HaTW4YUEeM [ -CBSI3U B
MoJieKyJe. Peakiinu >neKTpodhMiIbHOr0 3aMelieHusl ¢ yuacTHeM 0eH30MHOM KUCIOTHI.

Cnosxk HbBle 3¢ upbl. CrpoeHue clIOXHBIX 30upoB. M3oMepus CI0XHBIX 3QUPOB
(«yrmepomHOTO CKenera» M MeKiaccoBas). HoMeHKIaTypa ClIoKHBIX 3hupoB. OOpaTUMOCTb
peakuuu TepuprKaIuu, TUJIPOIU3 CIOXKHBIX 3)upoB. PaBHOBecue peakiuu sTepuuKauU
+ runaponusa; ¢GakTophl, BIMSIONIME Ha HEro. PerieHue pacyeTHBIX 3a/lau Ha OIpeleleHHe
BBIXOMa MPOAYKTa peakiuu (B W) OT TEOPETHYECKH BO3MOJKHOI'O, YCTaHOBIICHHE
hopMysIBI M CTpOEHHMs BelIeCcTBa MO MPOAYKTaM ero cropanusi (MJIM THIPOJIH3A).

K up 1. XKupsl - cioxsbie 3Qupbl MTULIEpUHA

1 KapOoHOBBIX KuciOT. CocTaB M cTpoeHHE >XHUpOB. HomeHkiaTypa U KiacCH(pUKALUS
*kupoB. Macna. JKupsel B mpupozae. buonornueckue ¢ynkium >xupoB. CBoilcTBa KUPOB.
OMbUIeHHE )XKUPOB, Moayde- HUe MblIa. OObsSICHEHHE MOIOIIUX CBOWCTB MbLIA.
I'mapupoBanue >kuakux xupoB. Maprapus. Ilonstue o CMC. OObscHeHHE MOIOIIMX
cBoiictB Mbita 1 CMC (B cpaBHCHHH).

JdemoHcTpanuu. 3HAKOMCTBO ¢  (U3MYECKHUMHU CBOWCTBAMHM HEKOTOPBIX KapOOHOBBIX
KHCJOT: MYypaBbUHOW, YKCYCHOHM, HPOIIMOHOBOM, MACISIHOM, IIaBEJIEeBOM, JIMMOHHOM,
ONEMHOBOM, CTeapuUHOBOW, OeH30iiHOM. Bo3ronka 0eH30MHONM KHCIOTBL. OTHOIIEHHE
pPa3TUYHBIX KapOOHOBBIX KHUCIOT K Boje. CpaBHEHUE KHCIOTHOCTHU CpPEbl BOJAHBIX PAacTBOPOB
MYpPaBbHUHOM U YKCYCHOM KHUCIOT OJUHAKOBOM MOJApHOCTH. [lomydueHre npusiTHO NaXHYLIET0
cioxkHoro sdupa. OTHomIeHHME K OpOMHOW BOJA€ W pacTBOpy IME€pMaHraHaTa KaJlus
MpenenbHONM M HempeaenbHOM KapOoHOBBIX KuchoT. I[llapocTep>KHEBbIE MOAENIH MONEKYJT
CJIO’KHBIX 3()UPOB U MU30MEPHBIX UM KapOOHOBBIX KHUCIOT.

OTHOIIEHWE CIMBOYHOTO, MOACOJHEYHOT'0 M MAIIMHHOTO Macia K BOJIHBIM pacTBOpaM
OpoMa M TepMaHTaHaTa Kajusl.

JIabopaTopHbIe onbIThl. 15. Iloctpoenme  Mopaenei MOJIEKYJI U30MEPHBIX



KapOOHOBBIX KHCJIOT

U CIOXHBIX 3¢upoB. 16. CpaBHeHHE CHJIBI YKCYCHOH M COJITHOW KHCJIOT B PEAaKLHSIX C
uuHKOM. 17. CpaBHEHHE PAcCTBOPHMMOCTH B BOAE KapOOHOBBIX KHCIOT M uUX coneil. 18.
B3aumopelicTBue  KapOOHOBBIX ~ KHCIOT €  MeTajylaMH, OCHOBHBIMH  OKCHIAMH,
OCHOBAaHMSMH, aM(pOTEpHBIMU THUIApPOKCHAaMU U coisaMmu. 19. PacTBOpUMOCTH >KHUpPOB B
BOJI€ 1 OPraHUYECKUX PACTBOPUTEIISIX.

JKcnepuMeHTAIbHBIE 3a7a4un. 1. Pacio3HaBaHue pacTBOpOB anerara HaTpus, KapOoHaTa
HATpUsl, CHJIMKaTa HATpHUs W cTeapara HaTtpus. 2. Pacmo3naBanme 00pa3loB CIWBOYHOTO
macnma u Maprapuna. 3. [lomydenme kapOoHOBOW KucinoTel w3  MbuIa. 4. [Monyuenue
YKCYCHOM KHUCJIOTBI U3 alieTaTta HaTpus



Yraepoasbl (6 4)

MoHo-, mu- u nonucaxapuasl. llpencraBurenu Kakaou rpynmsl. buosorudeckast poib
yriieBosoB. VX 3HaueHUeE B )KU3HM YEIOBEKA M 00LIECTBA.

Mounocaxapmugsl. [mokosa, ee pusnyeckue cBoiictBa. CTpoeHHE MOJEKYIIBI.
PaBHOBecHst B pac- TBOpe IVIIOKO03bl. 3aBUCHUMOCTb XMUMHUYECKMX CBOMCTB TJIFOKO3bl OT
CTpOCHHUsSI MOJNEKYJbl. B3ammonerictBue ¢ ruapokcugom meau (I1) mpu komHaTHOM
TEMIIEpaType M  HarpeBaHUM,  dTepuUKaIMsl, PEAKLIUST  «CepeOpsSHOTO 3epKaa»,
rujipupoBaHue. Peakiiuy Opo>KeHMs IIIOKO03bI: CIUPTOBOIO, MOJIOYHOKHUCIOro. ['roko3a B
npupoze. buonornyeckas posb MOKo03bl. I[IpuMeHeHME TJIFOKO03bI Ha OCHOBE €€ CBOMCTB.
dpykTo3a KaK M30Mep INIIOK03bl. CpaBHEHHE CTPOCHHUSI MOJEKYJ M XMMHYECKHUX CBONCTB
TIIOKO03BI B QpyKTO3bl. DPYKTO3a B IPUPOJIE U €€ OMOTOTHUIECKAst POJIb.

A M ¢ a X a p U 1 Bl Ctpoenue nucaxapuaoB. BoccranaBiauBaromiue u
HEBOCCTaHaBJIMBAIOIME JAuca- Xxapuabl. Caxapo3a, J1aKTO3a, ManbTO3a, MX CTPO- EHHE U
Oouosiornyeckass poiib. I'maponus aucaxapuioB. [IpoMblllsIeHHOE MOJTyYeHUE CaXapo3bl
W3 OPUPOJHOTO CHIPHS.

[Tonucaxapwua bl Kpaxman u 1uemirono3a (CpaBHUTENbHAS XapaKTePUCTHKA!
CTPOCHHE, CBOWCTBA, OWOJIOTHYECKAs poiib). DHU3MYECKUE CBOWCTBA IMOJIMCAXAPHJIOB.
XHWMHAYECKHE CBOWCTBA MOJWCaxapuaoB. I maponus nonvcaxapuaos. KadecTBeHHas p aKIIus
Ha Kkpaxman. [lomucaxapuabpl B mpupoge, HUX Ouoloruueckas poisb. IllpumeHeHue
nosnucaxapuoB. [ToHsiTe 00 MCKYCCTBEHHBIX BOJIOKHAaX. B3anmopelcTBHE LIEIUTION03bI €
HEOPraHWYeCKUMU 1 KapOOHOBBI- MU KHCIOTaMH — 00pa3oBaHMe CI0HBIX APUPOB.
JMemoncTpauuu. OO0pa3nbl yTIJIEBOJOB M M3AEIMN M3 HUX. B3auMoneicTBHe caxaposbl
rugpokcunoM Mmemu (I1). Tlomydenwe caxapaTa KaibI[Us W BBIJCJICHHE Caxapo3bl W3
pacTBOpa caxapaTa KaibLMs. Peakuus «cepeOpssHOTO 3epKana» Uil TJIIOKO3bl. B3aue
TJIOKO3bI ¢ (DYKCUHCEPHUCTOW KHUCHoTOW. OTHOIIEHWE PacTBOPOB caxapo3bl M MajlbTO3bI
(makto3e1) Kk ruapokcuay meau (I1) mpm HarpeBanmm. O3HaKOMIICHHE C (U3UYECKUMH
CBOMCTBAMM LEJUIIO- JIO3bl M Kpaxmana. Ha0yxaHue nemnono3sl M Kpaxmala B BOJE.
[Tonyuyenue HUTpaTa LEIUTIOI03bI.

JlaGopaTopubie onbIThl. 20. O3HakoMJIeHHE ¢ QU3UYECKHUMHU CBOWCTBAMH TJIFOKO3HI.
21. Bzaummo- geiictBue TirOKO3bI ¢ ruapokcuaoM Meau (11) mpu oOBIYHBIX YCIOBHSAX U
IpyU HarpeBaHuM. 22. B3aumopeiicTBHE IVIIOKO3bl M caxapo3bl ¢ aMMHUA4yHbIM PacTBOPOM
okcuzaa cepedbpa. 23. KucnotHeli ruapo- nu3 caxapossl. 24. KadecTBeHHas peakius
Ha KpaxmaJi. 25. 3HaKOMCTBO ¢ KOJUIEKLIUEH BOJIOKOH.

JKcnepuMeHTANbHBIe 3aga4yu. 1. Pacno3HaBaHue pacTBOPOB IJIFOKO3bl U I'JIMLIEPHUHA. 2.
Onpenenenue HaIU4us Kpaxmala B Mezie, xjaede, MaprapuHe.

A3oTconepikamme opranudeckue coenunenusi(12 u)

A M u H bl CoctaB U crpoeHue amuHOB. Krnaccupukanus, u3oMepuss 1 HOMEHKIIATypa
aMuHOB. Anu- Qaruueckue aMuHbl. AHWIMH. [lomydyeHne aMHHOB: aNKUJIMPOBaHUE
aMMHaKa, BOCCTaHOBJICHHE HHTpocoeauHeHui (peakumsi 3uHuHa). DU3MUYecKUe CBOWCTBA
aMUHOB. XUMHYECKHE CBOMCTBA AaMMHOB: B3aUMOJECMCTBHE C BOJOH M KHCIOTAMH.
I'omonornyeckuii psJy apoMaTUYECKUX aMUHOB. AJIKUIMPOBAHHE M allUIMPOBAHHE
aMUHOB. B3anMHoe BIMsIHME aTOMOB B MOJIEKYJIaX Ha MpHUMEpe aMMHUaKa, aTu(paTUIecKux u
apoMaTUYeCKUX aMUHOB. [I[puMeHeHre aMUHOB.

AMHUHOKHUCIOTH M 6enaku. CoctaB M CTpO- €HHE MOJIEKYJI aMUHOKHUCIOT. M3omepus
AMHUHOKHCIIOT. JBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHMHOKHCIOT M ee
NpUYuHbL. B3anmoaeiicTBue aMMHOKHCIIOT ¢ OCHOBaHUAMU. B3aumopeiicTBue aMMHOKHCIIOT
¢ KUCJI0TaMH, 00pa3oBaHHe CIIOKHBIX 3(hHupoB.O6pa3oBaHNe BHYTPUMOJIEKYJSIPHBIX CcoOJei
(oumonsipHoro moHa). Peakius NONMMKOHACHCAIMM aMH- HOKHCIOT. CHHTETHYECKHE
BOJIOKHA (KaIrlpoH, SHAHT

u 1p.). buonornueckas ponbs aMHUHOKHUCIIOT. [I[puMeHeHE aMITHOKHUCIIOT.

benkn kak mnpuponHsle Ouomonumepsl. IlenTuaHas rpynma aroMoB W MENTHIHAL
cBsa3b. llenTu- npl. benku. IlepBuuHas, BTOpUYHAs M TPETHYHAsI CTPYKTYPHI OEIKOB.



XHUMHUUYECKHEe CBOWcTBa OENKOB: TOpPEHHME, JeHaTypauus, THUIPOIW3, KadeCTBEHHBIC
(uBetHbIe) peakiuu. buonornyeckue GyHKIUU OenkoB. 3HayeHue OesikoB. UeTBepTUYHAS
CTPpYKTypa O€lKOB KaK arperanus OCIKOBBIX U HEOETKOBBIX MOjeKys. ['mobampHas
npobiemMa 6eITKOBOTO TOJOAAHUS U My TH €¢ PEIICHUSI.
HyxkneunoBse KuciuoT bl. OOumuil mian ctpoeHuss Hykiaeotunos. Ilonstue o
MUPUMHUIMHOBBIX WU TYPUHOBBIX OCHOBaHUsX. llepBuuHasi, BTOpUYHAas WU TpETUYHAS
ctpykTypbl Mosiekyinsl 1HK. buonornueckas pons nHK mu PHK. I'eHHas nHxeHepus u
OonotexHosorus. TpaHcreHHbIe (OPMBI >)KUBOTHBIX U PACTEHHH.

dusnueckue CBOMCTBA MeTWiIaMMHA. [l opeHue  MerwiamuHa.  B3ammopneincrsue
aHWJIMHA W MeTWIaMHMHa ¢ BoJoM M kucioramu. OtTHouleHuEe O€H30/la M aHWJIMHA K
OpomHOH Bozme. OKpalIMBaHHWe TKaHEW aHUIWHOBBIMU Kpacurteirsmu. OOHapykeHue
(yHKIMOHANBHBIX TPYINIl B MOJIEKyJlIaX aMuHOKHCIOT. HelTpanuzamus mienoyu
aMHHOKHCIOTOM. HelTpanuszanuss KHCIOTBI aMHMHOKHUCIOTOM. PacTBopeHMe M ocakaeHue
OenkoB. JieHaTypauus OenkoB. KauecTBeHHble peakuuy Ha Oenku. Mojenu MOJIEKYIbl
ATHK wu paznuunbix BugoB Mosekyn PHK. O6pasubl HNpoayKToB NUTaHUS U3
TPaHCTE€HHBIX (OPM PACTEHMHM U >KUBOTHBIX; JIEKapCTB W NpenapaToB, HM3TOTOBJIEHHBIX C
MIOMOIIIbI0 T€HHON MH>KEHEPUH.
JladopaTopuble onbIThI. 26. [TocTpoeHrne Mojeneld MOJIEKYJ HM30MEPHBIX aMHHOB. 27.
CMmemmBaeMocTh aHWIWHA ¢ Bojaod. 28. OOpa3zoBaHWe cojleid aMHUHOB ¢ KHcioTamu. 29.
KadecTBeHHbIE peakiy Ha 0EJTKHU.
Buosornyecku akTuBHbIE BemecTBa (6 )
BurtawmuHBIL I[lonsitTme o ButammHax. WX kmaccudukanuss u 0003HAUCHUE.
Hopwmbl moTpebine- HUst BUTaMUHOB. BogopactBopumbie (Ha mnpumepe ButamuHa C) u
JKHpopacTBopuMble (Ha mpuMepe BuTaMHHOB A u P) Buramuusel. [loHstue 00
aBUTaMHMHO3aX, THUIEp- MW TUNOBUTaMUHO3aX. llpodunakTuka aBUTAaMHUHO30B.
OtpenbHBIE MPEeACTaBUTEIN BogopacTBOpuMbIX BuTamuHOB (C, PP, rpymmer B) u
KUPOpacTBOpUMbIX BUTaMHHOB (A, P, E). IX Guogorudeckas pojb.
DdepmenTsnl. [lorsarue o pepMeHTaX KaK 0 OMOJTOTMYECKHUX KaTaau3atopax OeJIKOBOM
npupobl. 3HaUeHHEe B OMOJOTUM U MPUMEHEHHE B MpOMbINUIeHHOCTH. Kitaccudukamus
(GepmMeHTOB. OcobeHHOCTH  CTPOEHUSI W CBOIMCTB  (DEPMEHTOB.  CEJIEKTHUBHOCTb U
3¢heKTUBHOCTb. 3aBHCUMOCTb AaKTHUBHOCTH (¢epMeHTa OT TemmepaTypbl U pH cpensl.
Oco0eHHOCTH CTPOCHHUSI U CBOMCTB B CPAaBHEHHUHU ¢ HEOPraHUYECKUMHU KaTallu3aTOpaMU.
I'opmownsl. IloHatue o ropMoHax KakK OHOJOTMYECKH AaKTUBHBIX BeIECTBAX,
BBIIIOJIHAIOIMUX SHAOKPUHHYIO peTyIALUIO JKU3HEESI TeIbHOCTU OpraHU3MOB.
Knaccudukauus ropMOHOB: CTE€pPOUJIBI, TPOU3BOJHBIE AMUHOKHUCIIOT, IOJUNEOTHUAHBIC
u OenkoBble TOPMOHBI. OTAeNbHBIE MPEACTABUTEIM TOPMOHOB: 3CTPATUOII, TECTOCTEPOH,
WHCYJIMH, aJJpeHaJIUH.
JlexapcTBa. IloHsaTue o JeKapcTBaX KaK XMMHUOTEPANIEBTUUECKHUX IIperiapaTax.
I'pynmer  smekapcTB:  cyabdamuasl  (cTpenTonua), aHTHOMOTHKH (TICHHIUIUIHH),

ACTIUPHH. bezomnacHbie Croco0bl MpUMEHEeHUSs, JeKapcTBeHHbIe (opMbl. KpaTkue
HCTOPUYECKHE CBEJCHUSI O BO3HUKHOBEHHU U Pa3BUTUU XUMHOTEpanmuu. MexaHU3M
JEUCTBUS ~ HEKOTOPBIX  JIEKAPCTBEHHBIX  IPEIapaTos, CTpOEHHE  MoJle- KYJI,

IIPOTHO3UPOBAHUE CBOMCTB HAa OCHOBE aHAJIN3a XMMHUYECKOTO CTPOCHMUS.

AHTHOMOTHKH, HX KJIacCUPUKAIMS MO CTPOEHUIO, TUIY U CIEKTPY JeHcTBUS.
aucbakrepno3. HapkoTuku, HapkoMaHUs U ee NpOQUIaKTHKA.
JdemoncTpanuu. O6pa3usl BUTAaMUHHBIX npenaparoB. [lonmuButamuusl. Wmtroctpanuu
(oTorpa- ¢uil >KMUBOTHBIX C Pa3IMYHBIMH (OpPMaMH aBUTaMH- HO30B. CpaBHEHHE CKOPOCTHU
pasnoxenust HpOo mox neifictBuem  depmenta  (karanassl) W~ HEOPraHHYECKHUX

katanu3atopoB (K”, FeCl3, MnOp). Ilmakar wiam xojorpaMma ¢ H300pakeHHEM

CTPYKTYPHBIX (OpPMYyNl  3CTpajuoia,  TECTOCTepOHa,  aJpeHanuHa. BsaumoneiictBue
agpenanuHa ¢ pactBopoMm FeCl3. BenkoBas mpupona wmHCynnHa (LBETHBIE pEaKIMH Ha

oenku). [InmakaTel wim KoJorpaMMmbl ¢ GopMyiaMH amuia CyJIb(QaHUIOBOH KHUCIOTHI,



muruApoGoaeBod M JOXKHOM  AUTHAPO(DOJIIMEBON  KUCIOT, OCH3MIINEHUIIMIIIIMHA,
TEeTpaUMKINHA, Ie(oTakcuma, acmupHuHa.

JladopaTopusie onbiThbl. 30. OO0HapyxeHue BUTaMHUHAa A B pactuTenbHoM Macie. 31.
O6napy>xenue sutamuHa C B si06104yHOM coke. 32. OOHapy>XeHHE BUTAMHUHA P B JKEJITKE
KypuHoro sina. 33. depMEHTATUBHBIA THAPOIU3 Kpaxmaja ITOjA ICHCTBUEM aMIIIa3bl.
34. Pa3noxeHme  TIEpOKCHIA  BOAOpOJA IOA JACWCTBHEM KaTanasbl. 35. meicTBue
JAEeTUIPOTeHa3bl Ha METWJICHOBBIM CMHHH. 36. VMcnbpiTanne pacTBOPUMOCTH aJpeHAIMHA B
BOJIe M COJSIHOW Kkmciore. 37. OOHapyKeHHe acMpuHa B TOTOBOM JIEKAPCT- BEHHOU (opme
(peakumeit ruaPOIU3a WIIH IIBETHOW peaKIlnen ¢ Cyab(haToM OCpHILIHS).

JlabopaTopHbIi NIPAKTUKYM

1. KadecTBeHHBI aHaNW3 OPraHUYECKHX COCAWHEHWH. 2. AIBAETHIBl M KETOHBI. 3.
Kap6onoBeie  kucnotel. 4. YrneBoasl. 5. AMWHBI, aMHUHOKHUCIOTHI, OCITKH. 6.
Nnentudpukanuss OpraHUYECKUX COEOUHEHUM. /. AHalu3 HEKOTOPHIX JIEKapCTBEHHBIX
npenaparoB (acmupuHa, MapamneTaMmora).

IToBTOpenue (9 )

BBenenue. Meroabl HAy4YHOro no3Hanus (3 yaca)

Crpoenue atoma (94acoB)

AtoMm. Mognenu ctpoeHus aroma. Anpo w HykinoHbl. Hykimuzael U M30TONBI. DIEKTPOH.
Hyanusm snexktpoHa. KBantoBele umncia. AtomHas opburtans. PacripeneneHue 31€KTPOHOB IO
opOuTtansiM. ONeKTpoHHas KoH(purypanus atoma. BanentHeie snexkTpoHbsl. OCHOBHOE U
BO30Y)K/ICHHBIE COCTOSTHUSI aTOMOB.

CoBpemenHast (GOpMYyIHpPOBKA NEPUOJAUYECKOTO 3aKOHa U COBPEMEHHOE COCTOSHUE
[lepuonuueckoit cucrembl xumudeckux dieMeHToB [[.M. MenneneeBa. DJIEKTPOHHBIE
KOH(UTypal1 aTOMOB MEPEXOAHBIX AIEMEHTOB.

Monekynbl 1 xumuueckas cBs3b. KoBaneHTHas CBs3b, €€ PA3HOBUJIHOCTH M MEXaHU3MBI
oOpazoBaHusl.  XapaKTEPUCTHUKA  KOBAJICHTHOW  CBsi3W.  KOMIUIEKCHBIE  COCAMHCHHUSI.
DneKTpoOoTpULATENbHOCTh. CTENeHb OKHUCICHHS M BaJIEHTHOCTh. [HOpuan3anus aTOMHBIX
op6utaneii. IIpocrpancTBeHHoe cTpoeHue Mosiekyn. [lomspHocts Mosekyn. VMoHHast cBS3b.
Meramnuueckasi cBsi3b. BomoponHas cBsa3b .MexMoJeKyIsipHble B3auMojelcTBud. Enunas
MIPUPOJIa XUMUYECKUX CBSI3EH.

Crpoenue BemectTB (17 1)

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISpHOIO cTpoeHusi. COBpEMEHHbIE IPEACTABICHUS O
CTPOEHUH TBEPABIX, KUAKUX U T'a3000pa3HbIX BEIIECTB.

[IpuunHbI MHOrOOOpa3us BEIIECTB: HU30MEPHSsl, TOMOJIOTHS, AJUIOTPOIUS, H30TOMHSI.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX U OPraHMYECKUX BEILECTB.

Uucteie BemiectBa U cmecu. [ucnepcHeie cuctemsl. Kosmouansle cucremsl. McTuHHBIE
pactBopel. PacTBopeHue Kak (PUIMKO-XUMHUYECKUH Tpolecc. TemnoBble SBJICHUS MPH
pactBopeHuu. CriocoObl BEIPAXEHUSI KOHLIEHTPALMU PACTBOPOB: MAacCOBasi JI0JII PACTBOPEHHOTO
BEILIECTBA, MOJISIPHAS M MOJISJIbHAsA KOHLIEHTPALIUU.

XuMnuyeckue peakunu (244)

XUMUYECKUE peaKIuu, X KIACCH(PHUKAIUS B HEOPraHUUYECKOM U OpraHMYeCcKON XUMUU.

3aKOHOMEPHOCTH TPOTEKaHUS XUMHUYECKUX peakuuid. TeruoBeie 3(deKTsl peaxiuil.
Tepmoxumuueckue ypaBHeHus. [lonsitue 00 sHTanbnmuu u 3HTponuu. DHeprus ['nbbca. 3akoH
I'ecca u crnencTBus U3 HEro.

CKOpOCTb peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX (aKTOPOB. 3aKOH JEHCTBYIOIIUX Macc.
DNeMEeHTapHbIE U CIOXKHBIE peakuuu. MexaHu3M peakuuu. DHeprus aktuBauuu. Karamus u
KaTalu3aTopsbl.

OOpatumocTh peaknuii. XuMU4eckoe paBHoBecue. KoHcranTa paBHOBecus. CmeleHue
paBHOBECHS O] IeHCTBUEM pa3nu4HbIX GakTopoB. [IpuHmmmn Jle matense.



OnektponuTtHdeckas auccormanus. CuibHbie W crnadble 31eKTpoiuThl. KoHcTaHTa
mucconuanuu. Peakiuu nonnoro oomena. [Ipoussenenne pactBopuMocT. KrcI0THO-OCHOBHBIE
B3aUMOJICHCTBUSL B pacTBopax. AmdoTepHocTh. MOHHOE mMpou3BeneHUe BOABL. BomopoaHbiii
nmokasarens (ph) pactBopa.

I'maponu3s opraHn4ecKux U HEOPraHUYECKUX COCIUHEHUN.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU. METOIbl 3JIEKTPOHHOTO W 3JIEKTPOHHO-
HoHHOTO Oamanca. Psj cTaHmapTHBIX SJICKTPOJHBIX MOTEHIUAIOB. Koppo3usi MeTajuioB U
CIIOCOOBI 3alIUTHI OT Hee. XUMUICCKIE HCTOYHUKH TOKA. DJIEKTPOJIA3 PACTBOPOB U PACILIABOB.

BemecTBa u ux cBoiicrpa.(34 1)

XapakTepHble XUMUYECKHE CBOMCTBA METANIOB, HEMETAIOB M OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX COCTMHCHUI.

Bonopon. U3otomsr Bogopona. CoenuHEHHS BOAOPOJAAa C METaUIaMH U HEMETaJlIlaMHu.
Bopa. Ilepokcun Boopoaa.

l'anorensl. ['anorenoBonopoasl. ["anorennapl. Kucnopoacoaepskamue COeIMHEHUS XJI0Pa.

Kucnopon. Oxcuabl 1 nepokcuabl. O30H.

Cepa. CepoBomopon u cynbduabl. Oxcuasl cepbl. CepHHUCTas U CepHas KUCIOTHI U HX
COJIN.

A30T. AMMHaK, conu aMMOHUS. OKCUIBI a30Ta. A30TUCTas U a30THASI KUCIIOTHI U UX COJIH.

®dochop. Dochun. Oxcunpl pocdopa. Pochopubie kuciaotel. Oprodocdarsr.

VYrnepoa. Meran. KapOunpl kanbius, allOMUHMS U jKeJie3a. YTapHbIA U YTIIEKUCIIbIN Ta3bl.
VYroapHasg KUCIOTa U €€ COJIH.

Kpemuuii. Cunan. Okeup kpemuus (IV). KpemHueBbie KUCTOThI, CUITHKATHI.

0JIarOpOTHBIC Ta3bl.

[lenoyHble U MIETO0YHO-3eMENIbHBIE METAJIBI U UX COETUHEHUSI.

AJIOMUHUH U €ro COeINHEHUSL.

[Tepexomubie amemMeHTHI (Meab, cepedpo, IUHK, PTYTh, XPOM, MapraHell, >Kele30) U X
COETMHEHMUSI.

KommnekcHbie coelMHEeHUs! IEPEX0THBIX 3JIEMEHTOB.

OO6mmwme crmocoObl mosydyeHuss MetauioB. [lonstue o metamrypruu. CrutaBel (YepHBIC H
LIBETHBIE).

XuMus B ;KM3HHU o01ecTBa (84)

XUMUYECKHE TMPOLECChl B JKMBBIX OpraHu3Max. BHOJIOrMYecKH aKTHBHBIE BEIIECTBA.
Xumus u 310poBse. [IpobieMbl, CBsI3aHHBIE ¢ TPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

XuMHS B MTOBCEIHEBHOW JKM3HU. Mommue U ducTsAme cpeactsa. [IpaBuna 6e3omacHoi
paboThl co cpecTBAMU OBITOBOM XHUMHUH.

OO0mue nNpUHIUNB XUMUYECKON TexHoNoruu. I[IpupogHble HCTOYHHUKH XUMHUYECKUX
BEIIECTB.

[Tonmumepsl. [Tnactmaccel, BonokHa, kKayuyykd. HoBble BeliecTBa U MaTepralibl B TEXHHKE.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpeibl U ero MOCIeICTBUS.

[IpoGnembl 6€30MacHOTO UCTIOIH30BAHMS BEIIECTB U XMMHUECKUX PEAKIIMi B COBPEMEHHOM
*u3HU. TOKCUYHBIE, TOPIOYNE U B3PHIBOOIIACHBIE BEIIECTBA.

Hctounuku xumuueckod wuHPOpMaluu: ydeOHbIe, HAy4YHble M Hay4yHO-TIOMYyIspHBIC
W3JIaHusl, KOMIbIOTEpHBIE 0a3bl TaHHBIX, pecypchl HTepHeTa.

XHMHYECKHI NPAKTUKYM (4 1)

[IpaBuna pabotel B jaboparopuu. JlabopaTopHas mocyaa u obopymnoBanue. [IpaBuia
0€30MacHOCTH MPH paboTe C €AKUMHU, TOPIOYMMH U TOKCHYHBIMH BEI[ECTBAMHU.

®usznueckue METOIbl pa3AeNIeHUs CMeced W OYUCTKH BeulecTB. Kpucrammmzanus,
SKCTPaKLMS, TUCTUILISAUSA.

CuHTe3 OpraHMYeCcKUX ¥ HEOPraHUIECKHUX T'a3000pa3HbIX BEIIECTB.

CuHTe3 TBEpABIX U KUJIKHUX BemecTB. OpraHu4ecKkue pacTBOPUTEIH.

KauecTBeHHBIM M KOJIMYECTBEHHBIM aHanu3 BemlecTB. OnpeneneHue XapakTepa Cpesbl.
Nunukatopel. KauecTBeHHBIE peakiy Ha HEOPTaHUYECKUE BEIECTBA U UOHBL. M neHTudukanus



OpPraHUYeCKUX COCIMHEHUH, oOHapyx)eHHe (YyHKIMOHANBHBIX Tpynn. M3mepenue Quzmueckux
CBOMCTB BemecTB (Macca, 00beM, IUIOTHOCTH). COBpeMEHHbIE (H3UKO-XUMHUECKHE METOJIbI
YCTaHOBJICHHSI CTPYKTYPbI BEIIECTB. XUMHUECKUE METO/IbI Pa3/ICIIeHUs] CMECEH.

B xoze peanuzanuu paboueid mporpaMMbl HCTIONB3YIOTCA clieaytone (HOopMbl OpraHu3auu
y‘-IG6HOI71 JACATCIIBHOCTH U OCHOBHBIC BHU/IbI y‘~I€6HOI71 JACATCIBbHOCTH.

o E

=

Tumsl ypokos:

Ypok u3ydeHusi HOBOro Matepuaia
VYPOK coBepILIEeHCTBOBAHUS 3HAHUM, YMEHUI, HAaBBIKOB (MeTanpeIMeTHbIX yMmeHui, YY)
VYpox 060011IeHHS ¥ CHCTEeMaTH3alUuN
YPOK KOHTPOJI U KOPPEKLIUH
KoMOuHupoBaHHBIH ypok

Knaccudukanus (mpuMepHas) HETpaIUIUOHHBIX YPOKOB:
VYpoku, oTpaxkaroliue COBpeMeHHbIE OOIIECTBEHHbIE TEHACHLUUU: YPOK-AUCIYT, YPOK —
0OLIECTBEHHBIN CMOTp 3HAHUM, YPOK C IPUMEHEHUEM KOMITbIOTEPOB.
Ypokn C HCHNONB30BAHWEM UIPOBBIX CHUTYallHMil: YpOK-pOJIEBas WIpa, YpOK-IIpecc-
koH(pepenuus, ypok-KBH, ypok-nyremiectBue, ypok-ayKIIMOH, YPOK-TeaTpai30BaHHOE
MIpe/ICTaBJICHHE U T.J.
Ypokn TBOpUYECTBA:  YpPOK-BBIIIYCK
KOMILJIEKCHO-TBOPYECKUN YPOK.
TpaguMOHHBIE YPOKHM € HOBBIMH AaCHEKTAMM: YPOK-JIEKIIHsA, YPOK-CEMHHAp, YPOK-
IKCKYpCHsl, YPOK-KOH(QEPEHIIMS, YPOK-KOHCYIbTAlUs, 3a4€THO-TEMATUYECKUN YPOK HIIU
K€ YPOK-Hay4yHO€ 3aCEelaHue I10 OTIPEICIIEHHON TeME.

">XKUBOIl Tra3eThl", n300peTaTenbCTBa,

YPOK

TemaTuueckoe miiannpoBanue ydyeonoro npeamera (10 kiacc)

HaumenoBanue pasznena W3 HUX KOJI-BO YacoB, [Tpumeuyanue
Kon-Bo OTBEJICHHBIX Ha
NoNe 4acoB Ha | IPAKTHYECKYIO YacCTh
m\n U3yYCHHUE 1 KOHTPOJIb
paszena | IpakT. KOHTP.
paboTHI paboTHI

1 Beenenue 5 - - MIPUBJICYCHUE
Crtpoenue u Kiaccuukanus BHUMAaHUS

2 OPraHWYECKUX COCIMHCHUM 10 1 1 IIKOJIBHUKOB K
OPraHUYECKUX COCITUHCHUM [IEHHOCTHOMY

3 XUMHYECKHE _ peakumn B 5 i i aCIICKTY N3y4aeMbIX
OPraHUYECKON XUMHUHU Ha YpOKax SIBJICHU,

4 YTineBo10po1bl 22 - 1 Opra"usanus ux

5 | CoupTsl U QeHoIIBI 7 - - paboTsI ¢

6 Anbnerunnsl. KeToHbl 8 1 1 T0JTy4aeMoi Ha

7 Kap6oHoBsie KHUCJIOTBI, 12 1 1 YPOKe 5
CJI0’KHBIE A(HPBI, JKUPbI CONHalIbHOSHATUMOH

8 VraeBoanl 6 1 - uHpopMmanunen;

9 A30TCOZIEpKAILHE 1 . . -IIpUBIICYCHUE BHUM
COCIMHEHU aHUs K 06CY)KIL8.CMO

10 buonornuecku AKTHBHBIC 5 1 i it Ha ypoke nHpopma
BCLICCTBA LIUU, aKTUBU3ALUHU 1T

11 | HosTopenue 9 1 03HABATENBHOU JEST




€JIbHOCTH;I00YKIEH
M€ MIKOJHLHUKOB CO0
JIOAATh Ha YpOKe 00
HICTIPUHSATHIC HOPMBI
MOBE/ICHUS, IPUHIIN
bl Y4€OHOM TUCIIUTT
JIUHBI U CAMOOPraHu
3aIUH; TPUBJICUCHUE
BHHUMAaHUS IIKOJIbHU
KOB K [ICHHOCTHOMY
ACTICKTY U3y9IaeMbIX
Ha YpOKax SIBJICHUMH,
MIPUMCHECHHE Ha YPO
K€ WHTEPAKTHBHBIX
dbopm paboThI yuar
UXCS: HHTEJUICKTYall
BHBIX UTP, CTUMYJTUD
VIOIIMX TTO3HABATEITb
HYIO MOTHBAITHIO TITK
OJIBHUKOB; TUCKYCCH
1, KOTOpBIE AAIOT Y4
aIMMcsi BO3MOXKHOC
Th MPUOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTH
BHOTO JIMajiora; rpymn
MOBOM pabOThI WM P
aboThI B 1apax, KOTO
pbI€ y4aT MIKOJbHUK
OB KOMaHIHO# pabo
T€ U B3aUMOICHCTBU
10 C APYTUMU JAECTbM
U; OpraHu3aius me
¢dbcTBAa MOTUBHPOBAH
HBIX ¥ 3pyIUPOBaHH
BIX yJalluXcs HaJl U
X HEYCIEeBAIOIIUMHU
OJ/IHOKJIACCHUKaMH,
JAIOIIETO MIKOJIbHHUK
aM COLIMaJIbHO 3HAYU
MBI OIIBIT COTPYTHU
YecTBa U B3aUMHON
MTOMOIITY; HHUIIUUPO
BaHUE U MOJIepPIKKa
MIPOEKTHOMN U UCCIEN
OBATEJIbCKOU JeaTen




BbHOCTH IIKOJIbHHUKOB
B paMKax peajn3anu
U UMU MHIUBHUYAJIb
HBIX U I'PYIIIOBBIX U
CCIICIOBATENILCKUX IT
POEKTOB (TBOPUYECKU
X, COLMAJIbHO 3HA4U

MBIX, HAy4YHO-HCCIIE

JIOBATEJIbCKHX).
TemaTnuyeckoe NVIaHMPOBaHHE Y4eOHOIO MpeaMeTa (11 kaacc)
HanmenoBanue W3 HuX K0JI-BO 4acoB, IIpumeyanue
paszaena Koix-Bo OTBEJICHHLIX Ha
NoNo qacoB Ha MPAKTHYECKYIO YacTh U
n\n U3yUYeHHE KOHTPOJTh
pazznena MPAKT. KOHTD.
paboThI paboThI
1 BBenenme. MeToabl 3 i i MIPUBJICUCHUE
Hay4YyHOTO MO3HAHUS BHUMaHUS
2 | Crpoenne aTroma 9 - 1 IIKOJIBHUKOB K
3 | Ctpoennue BemecTra 17 - 1 LIEHHOCTHOMY aCIIEKTY
Xumuueckue M3y4aeMBbIX Ha ypOKax
4 peaKnuu 24 2 1 SIBJICHUM, OpraHu3ainus
5 BenfeCTBa U ux 34 1 1 HX PabOTHI ¢
CBOMVCTBA MoJIyd4a€MoOHM Ha YPOKE
XuMHS B  SKH3HHU COLMAIbHO3HAYMMON
6 obmiecTBa 8 ) ! HHpOpMAILIeit;
T —t -[IpUBJIEYEHNE BHUMaH
MPAKTUKYM us K 00CcyxJ1aeMoii Ha
ypoke uHpopMmanuu, ak
TUBU3ALUY [T03HABATEN
BHOM J€ATEIbHOCTH;IIO0
OyKJeHHe IKOJIbHUKO
B cOOJIIOJIaTh Ha YpOKe
OOLIETIPUHATHIE HOPMBbI
HOBEJCHMSI, IPUHIHIIBI
y4eOHOH TUCIMILIMHBI
7 / 4 i Y CaMOOpraHu3aluu; I
pPHUBJICUEHUE BHUMAHUS
IIKOJIBHUKOB K LIEHHOC
THOMY acleKTy n3ydae
MBIX Ha YPOKaXx SIBJICHH
1, IPUMEHEHUE Ha yPO
K€ MHTEPAKTUBHBIX (O
PM paboTHI yUaIIUXCS:
MHTEJJIEKTYaIbHBIX UT
P, CTUMYJIUPYIOLIUX 110




3HaBaTEJIbHYIO MOTUBA
LIMIO IIKOJIbHUKOB; JHC
KYCCHUH, KOTOPBIE JAOT
yUaIumMcsi BO3MOYKHOC
Th IPUOOPECTH OIIBIT B
€/1eHUsI KOHCTPYKTUBHO
ro IMajora; rpynmnoBoi
paboThl WK paboThl B
napax, KOTopble y4ar
IIKOJIbHUKOB KOMaHIH
oi1 paboTe 1 B3auMojie
HCTBUIO C APYTUMH JIET
bMU; OpraHu3alus e
(dcTBa MOTUBHPOBAHHBI
X U 3pYAUPOBAHHBIX Y4
aluxcs HaJl uX HeycIe
BAIOLIMMU OJTHOKJIACCH
MKaMH, JAroIIero 1Ko
bHUKAM COIIMAJIbHO 3Ha
YUMBIH OTBIT COTPYAHH
4eCcTBa U B3aUMHOU 110
MOILH; NTHULIUMPOBAaHU
€ U NMOAJEPKKA IPOEKT
HOU U UCCIIEN0BATEILC
KOH OeSITEILHOCTHU IIKO
JBHUKOB B PaMKax pea
JIU3aluy UMY UHIUBU
YaJIBHBIX U TPYHIIOBBIX
UCCIIEIOBATEIBbCKUX 1P
OEKTOB (TBOPYECKHUX, C
OLIMAJIbHO 3HAYNUMBIX, H
ay4HO-HCCJIEI0BATENBC
KHX).







