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c. HoBoe BaiibateipeBo, 2022 rox



[Inanupyemble pe3yabTaThl OCBOECHUS Y4eOHOTO MpeaMeTa

JIMYHOCTHBIE MeTtanpeameTrHbie IIpenmeTHbie
1) POCCHUICKYIO IPAXKIAHCKYIO 1) ymenue camocTosTenbHo | 1)
UJCHTUYHOCTb, MAaTPUOTU3M, YBRKEHHUE K | ONpPEAesaTh LeTU AeSTEIbHOCTH | C(hOPMUPOBAHHOCTH
CBOEMY Hapozay, 4yyBCTBAa | U COCTaBJIATh IUTaHbI | TIPEACTaBIEHUH O
OTBETCTBEHHOCTH nepen Popunol, | nesTeNbHOCTH; CaMOCTOSITENBHO | MECTE€ XUMHH B
ropJIoOCTH 3a CBOM Kpail, cBow PoaunHy, | OCYLIECTBISTH, COBPEMEHHOM
MpOoLLIOe u HACTOAIIEE | KOHTPOJIUPOBATH U | HAy4HOH KapTHHE

MHOI'OHALIMOHAJIBLHOTO Hapoja Poccun,
YBaXXEHHUE TIOCYIapCTBEHHBIX CHMBOJIOB
(rep0, dmar, rumMH);

2) rpakJaHCKYIO MO3UIIMI0 KaK aKTUBHOTO
U OTBETCTBEHHOI0 WIEHA POCCUKUCKOTO
oOuiecTBa, OCO3HAFOILEr0 CBOU
KOHCTUTYIIMOHHBIE TIpaBa M OO0S3aHHOCTH,
YB@XAIOIIETO 3aKOH M  MPaBONOPSIOK,
00J1alalomero  4yBCTBOM  COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO NPHUHUMAIOLIETO
TPaIUIIMOHHBIC HAIMOHAJIbHBIC u
o0IIeueIoBeYeCKUe T'YMaHUCTHYECKHE H
JEMOKPATUYECKHE [IEHHOCTH;

3)roToBHOCTh K CiTyeHHI0 OTEYeCTBY, €ro
3aIlUTE;

4)chopMHUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN
MPAaKTUKH, OCHOBAaHHOTO Ha JHAJIOTe
KyIbTYp, a TakkKe pasIu4HbIX (QopMm
OOIICCTBEHHOTO  CO3HAHUS, OCO3HAHUE
CBOET0 MECTa B MOJHUKYJIbTYPHOM MUDE;

5) c(hOpMHPOBAHHOCTD OCHOB
CaMOpa3BUTHUS M CaMOBOCIUTaHUSA B
COOTBETCTBHU C OOIIEYEIOBEUECKIMHU
LIEHHOCTSAMH U HJI€aJlaMU TPaXAaHCKOTO
00111ecTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSTEIIbHOM, TBOPYECKOM 51
OTBETCTBEHHOM JCSATEIHHOCTH,
6)ToslepaHTHOE CO3HAHUE U MOBEICHHUE

B TMOJIMKYJBTYPHOM MHUpPE, TOTOBHOCTH

U CIOCOOHOCTh BECTH JUANOT C
JIPYTUMHU JIIOABMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAHMsI, HaXOJUTh OOIIHE

UenM U COTpyAHMYATh JJIs  HX
JOCTUKECHHUS;

7) HaBBIKU COTPYJHUYECTBA co
CBEPCTHUKAMH, JEeTbMU MJTaJIIIEeTOo

BO3pacTa, B3pOCIBIMH B 00pa30BaTENIbHOM,
OOIIECTBEHHO  MOJEe3HOW,  y4eOHO -
HCCIIEA0BATENIbCKOM, MPOEKTHOU U APYIUX
BUJIAX JIEATEIBHOCTH;

8)HpaBCTBEHHOE CO3HAHME U TIOBEICHUE

Ha OCHOBE YCBOEHUS
00I1euesIOBEYECKUX LIEHHOCTEH;

CIIOCOOHOCTH K
TOM YUCIIE

9)roToBHOCTH "
00pa3oBaHMIo, B

KOpPPEKTUPOBATh JEATEIbHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHbBIE

pecypchl Ui JTOCTHIKCHHUS
IIOCTaBJICHHBIX nesnei u
peanu3anuu IUIAaHOB
JeSATEIbHOCTH; BBIOUPATH
YCICIIHBIC cTpaTeruu B
Pa3IMYHBIX CHUTYAIHX;

2)yMeHue MPOAYKTUBHO

00I11aThCs U B3aUMOJIEHCTBOBATh
B IIPOLIECCE COBMECTHOU

NesITeNbHOCTH, YUUTHIBATh
o3y Jpyrux ydaCTHHKOB

NEeATeTbHOCTH 3¢ PeKTHBHO
paspemaTh KOH(JIUKTHI,

3)BianeHue HaBbIKaMU
MO3HABATEIIbHOW, Y4eOHO -
UCCIIEIOBATENHCKOMN u
MIPOEKTHOMN JESITEIbHOCTH,
HaBbIKAMU paspelleHus
npoOJieM;  CIIOCOOHOCTh |
TOTOBHOCTD K
CaMOCTOSITETEHOMY MTOWCKY
METO/10B pelieHus
MTPAKTUICCKHIX 3ajad,
MPUMEHEHHUIO pa3IMYHbIX

METOJI0B IO3HAHMSI;
4) TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOATEIBHON
UH(POPMALIMOHHO
MO3HABATEILHON IESTEIHLHOCTH,
BJIaJICHUE HABBIKAMHU IMOIYYEHUS
HE00X0IMMOM

UHpOpMaLlUM M3  CcloBapei
Pa3HbIX THUIIOB, yMEHHE
OpPUEHTUPOBATHCS B
Ppa3IUYHBIX HUCTOYHUKAX
nHpopmanuu, KPUTHYECKH
OLICHUBATh u
HUHTEPIPETUPOBATH
nHpOpMAIIMIO,  TOJIY4aeMYIo
13 pa3IMYHbIX UCTOYHHUKOB;
5)ymenue HCII0JIb30BATh
cpeactBa MH(GOPMALMOHHBIX U
KOMMYHHKAITHOHHBIX
texHojoruit (nanee — MKT) B
pelieHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U

MUpa; MIOHUMaHHE
pOJIU XMMUU B
dbopMupoBaHUH
Kpyro3opa u
(GYHKIIMOHATTLHOM
IrPaMOTHOCTH
YeNIoBeKa JIIs
pelieHus
MPAKTUYECKHX 3a7a4
2) BiaficHHE
OCHOBOTIOJIAral0ITUMHU
XUMHYECKUMH
MOHSTHSIMH, TSOPUSIMH,
3aKOHaMU
1 3aKOHOMEPHOCTSIMHU;
U YBEPEHHOE
MOJIb30BaHNE
U XUMHUYECKOM
U TEPMHUHOJIOTHEH U
CUMBOJIUKOIA
3) BJIaJICHHE
OCHOBHBIMH METOJIaMHU
HAy4YHOTO ITO3HAHUS, UC
MOJIb3yEeMBbIMH B
XMUMHH: HAOJIIOIEHHUE,
OTHCaHue, U3MEPEHUE,
IKCIIEPUMEHT; YMCHHE
o0pabaTkIBaTh,
OOBSACHATH PE3YybTAThI
MIPOBEJICHHBIX OIBITOB
Y JIeTIaTh BBIBOJIBI;
TOTOBHOCTb U
CIIOCOOHOCTh
MPUMEHSITh METOJIbI
MMO3HAHUS TIPH
peleHnn
MPAKTUYECKHX 3a7a4;

4) c(OpPMHPOBAHHO
CTh YMCHUS J1aBaTh
KOJINYECTBEHHBIC
OLICHKH U MPOBOJUTH
pacyeTsl 1o
XUMHUYECKHM
dbopmynam u
ypaBHEHUSIM;

5) BJIaJICHUE




caM000pa30BaHNIO, HAa MPOTSIKEHUH BCEH
KM3HU; CO3HATENbHOE OTHOUICHHE K
HETIPEPHIBHOMY 00pa3oBaHUIO KaK
YCJIOBHIO YCHEIIHON MPpOoQecCHOHAIBHOI U
OOIIECTBEHHOM JEATENILHOCTH;

10) »screTnueckoe OTHOLIEHME K MHPY,
BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO
TEXHHYECKOTO TBOPYECTBA,
OOIIECTBEHHBIX OTHOILICHUH;
11)npunHsiTHe © peaau3alui0 I[CHHOCTEH
3I0POBOTO M Oe30macHOro 00pasa KHU3HH,

criopTa,

noTpeOHOCTH B ¢dusnueckom
CaMOCOBEPILICHCTBOBAHUH, 3aHATHAX
CIIOPTUBHO -

03JI0POBUTEIIHHOM JeATEIIHOCTBIO,

HENPUSATHE BPEIHBIX MPUBBIYECK
yIoTpeOIeHHsT AJIKOT OIS, HAPKOTHUKOB;
12)0epexHoe, OTBETCTBCHHOE H
KOMIIETCHTHOE  OTHOIICHHE K
buzngeckomy U
MICHXOJIOTHYECKOMY 3/I0POBBIO, KaK
COOCTBEHHOMY, TaK U JpYrux
Jro/Iel, yMEeHUE OKa3bIBaTh MEPBYIO
MTOMOIIIB;

13) oco3HaHHBII  BBIOOp  Oymymieit
npodeccur U BO3MOXKHOCTEH pean3aiiu
COOCTBEHHBIX  JKM3HEHHBIX  IUIAHOB;
OTHOILLEHUE K npo¢eCcCUOHATIBHOM
JEATEILHOCTH KaK BO3MOXHOCTH yYaCTHS

B PpCHICHUH JIMYHBIX, 06HI€CTBGHHI)IX,
TOCYJapCTBCHHBIX,  OOIICHAIIMOHAIBHBIX
npo0em;

14) chopMUPOBAaHHOCTH 3IKOJIOTUYECKOTO
MBIIIJICHS], TOHUMAHWSI BIIUSTHUS
COLIMATTbHO-9KOHOMHUYECKUX  MPOIIECCOB
Ha COCTOSIHHE MPUPOAHON U COUUAITBHOU
Cpelbl; TPUOOpPETEHUE OMbITa JKOJIOTO-
HaIPaBIICHHOW JIESATEIIEHOCTH;
15)0TBETCTBEHHOE OTHOIIEHUE

K CO3JIJaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSITHS
LIEHHOCTEN CEMENHOM KU3HH.

OpTraHU3aIMOHHBIX
COOIOICHIEM
SPTrOHOMHUKH,
0e30I1acHOCTH,
pecypcocOepeKeHusl,
MPABOBBIX U ITHUECKUX HOPM,
HOPM UHPOPMAIIMOHHOM
0e30IMacHOCTH;
6)ymenue
Ha3HAYCHUE |
pa3IMYHbBIX
HWHCTHUTYTOB,;

7) yMEHHE CaMOCTOSITEIHHO
OLICHUBaTh U  NPUHUMATH
peleHus, OTIPEIEIISIOINE
CTpaTerni0  TOBEIEHUs, C
y4ETOM IpaXkTaHCKUX u
HPABCTBCHHBIX IICHHOCTEI;
8)BianeHue SI3BIKOBBIMHU
CpEICTBAMHU - YMEHHUE SICHO,
JOTMYHO M TOYHO WH3Jarath
CBOIO TOYKY 3peHws,
UCIIOJIB30BaTh  aJIcKBaTHBIC
SI3BIKOBBIC CPEJICTBA;
9)BnaneHue HaBBIKAMHU
MIO3HABATENBHON  pedrexcuu
KaK OCO3HAHHsI COBEPIIAEMbIX
JICUCTBUH W MBICIMTEIbHBIX
IPOIIECCOB, UX PE3YJIbTATOB H
OCHOBAaHHUM, TPAHUIl CBOETO
3HaHUSI M HE3HAHUs, HOBBIX
MMO3HABATEIBHBIX  3a7a4 W
CPEICTB X JOCTHUKECHHUS.

3amad  C
TpeOoBaHUt
TEXHUKA
TUT'UCHBI,

ONpeCaAcCIATh

byHKIIIU
COIMATIBHBIX

HpaBHIAMH TEXHUKU
0e30macHOCTH IpU
HUCIIOJIBb30BaHUU
XAUMHYECKHX
BEIICCTB;

6) c(hopMHUPOBAHHOC
Th COOCTBEHHOM
MO3UIUH 110 OTHOIICHHUIO
K XUMHUYECKOU
uHpopManuy,
IIOJIy4aeMOM U3 Pa3HbIX
HMCTOYHUKOB.




TpeOoBaHus K pe3yibTaTaM 0CBOEHMSI NpeMeTa
BbinmyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

—  packpbIBaTh Ha IMpUMeEpax poJib XUMHUU B (POPMHUPOBAHUU COBPEMEHHOI Hay4HOM KapTHHBI MHpa
U B IPAKTHUYECKOH €ATEIbHOCTH YEJIOBEKA;

—  JIEMOHCTPUpPOBaTh Ha IPHUMEPAax B3aUMOCBA3b MEXKJY XUMHMEH U JPYIMMU €CTECTBEHHBIMU
HayKaMy;

—  packpbIBaTh Ha MpUMepax MOJOKEHUs TEOPUH XUMUYecKkoro crpoenust A.M. bytineposa;

— mnoHumath ¢usnueckuii cmbica Ilepuonuueckoro 3akona [I.M. MenneneeBa m Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTb CBOWCTB XUMHUYECKUX OJJIEMEHTOB M OOpPa30BaHHBIX MMM BELIECTB OT
AJIEKTPOHHOI'O CTPOEHUS ATOMOB;

—  O0OBACHATH NPUYMHBI MHOIOOOpa3usl BEIIECTB HA OCHOBE OOIIMX IIPECTaBICHUN 00 UX cocTaBe U
CTPOECHUH;

— TNPUMEHATh IpPaBWIa CHCTEMAaTHYECKOM MEXAYHapOJHOW HOMEHKJIATyphl Kak CpelcTBa
pa3nuyeHus U UISHTU(UKAIIUN BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

—  COCTaBJISITb MOJIEKYJISIPDHbIE U CTPYKTYpHbIE (OPMYJbl OPraHMYECKUX BEIIECTB KaK HOCUTEJEH
uHpOpMAIMK O CTPOSHHM BEIECTBA, €r0 CBOWCTBAX M MPUHAMICKHOCTH K ONPEACICHHOMY KIIAcCy
COCTUHECHHI,

—  XapakTepu30BaTb OPraHMYECKHE BELIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATh
IPUYMHHO-CJIEJICTBEHHbIE CBA3HM MEX]ly JJaHHBIMU XapaKTEepUCTUKaMU BEIECTBA;

—  IPUBOJUTH MPUMEPHI XUMHUECKUX pEaKLUi, paCKpbIBAIOLIUX XaPAKTEPHbIE CBOMCTBA TUIIMYHBIX
IIPEJCTaBUTENIEN KJIACCOB OPraHMYECKUX BEIIECTB C LIEIbI0 UX WACHTU(DUKALMHY U OOBSICHEHUs 00JacTH
[IPUMEHEHUS;

—  NPOTHO3MPOBATh BO3MOYKHOCTH NMPOTEKAHUS XMMHUYECKMX pEeaklHil Ha OCHOBE 3HAHUM O THIaxX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKLIHOHHOW CIIOCOOHOCTH;

—  HCIIOJIb30BaTh 3HAHUSA O COCTAaBE, CTPOCHUHU U XUMHUUYECKUX CBOMCTBAX BEILECTB /JIs1 0€3011aCHOTO
IIPUMEHEHHUS B IPAKTUUYECKON JESITEIbHOCTH;

— TNPUBOJIUTH MPUMEpPbI MPAKTUYECKOI'O MCIIOJIB30BaHUSI MPOAYKTOB IepepadoTku HepTu U
IIPUPOJHOIO Ta3a, BBICOKOMOJIEKYJISPHBIX COEIUHEHHH (IOJUATUIIEHA, CHUHTETHMYECKOIO Kayuyka,
alleTaTHOI'O BOJIOKHA);

—  IPOBOAMTH OIBITHI [10 PACIIO3HABAHUIO OPIraHUYECKUX BEIIECTB: TJIMLEPHUHA, YKCYCHON KHUCIIOTHI,
HeNpeAeabHbIX JKUPOB, IJIIOKO3bI, Kpaxmana, O€JIKOB — B COCTaBe IMHUIIEBBIX MPOAYKTOB U
KOCMETHYECKHUX CPEJCTB;

— BIAAETh MpaBWJIaMH U HpueMamMH Oe30lacHOM paboThl ¢ XUMHUECKUMH BEIIECTBAMHU H
1a00paTOPHBIM 000PYI0BAaHUEM;

—  YCTaHaBIMBAaThb 3aBHCHUMOCTb CKOPOCTHM XHMHYECKOM pEaKkUMH M CMEUICHUS XHMHUYECKOTO
paBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C IEJBI0 ONpEAENEHUS ONTHUMAJbHBIX YCIOBUHW NpPOTEKaHUs
XUMHUYECKHUX IIPOLECCOB;

—  IPUBOJUTH MPUMEPHI THIPOJIN3A COJIEH B IOBCEAHEBHOM KU3HU YEIOBEKa;

— IOpUBOIUTH  IPHUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peakUMd B TPUPOE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

—  TPUBOJUTH NPUMEPhl XUMHUECKUX PpEaKLUil, pacKpbIBarOIIMX OOIIME XHUMHUYECKHE CBOMCTBa
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

— TPOBOAMTH pacueThl Ha HAXOXKICHHE MOJIEKYJSPHOH (opMysbl YrieBOAOpOAa MO MPOAYKTaMm
CTOpaHHUS U MO €ro OTHOCUTENIBHOM MIIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB, BXO/SIIUX B €0 COCTaB;

— BIAAETh IMpaBWJIaMH O€30MacHOro OOpalieHuss C €AKHUMH, TOPIOYMMH U TOKCHUYHBIMH
BELIECTBaMHU, CPEJICTBAMU OBITOBOM XHUMHH;

—  OCYHIECTBJISATh TOMCK XUMHMYECKOW MH(OpMAnMM 1O Ha3BaHUAM, HJIEHTH(HUKATOpaM,
CTPYKTYpPHBIM (hopMysiam BEIECTB;

—  KPUTUYECKH OLEHMBATh M MHTEPIPETUPOBATh XUMHUYECKYI0 HH(POPMALUIO, COAEPKAIIYIOCS B
COOOIIIEHUsAX CpeACTB MaccoBoi MHopMaluu, pecypcax VHTepHeTa, HAyYHO-TIOMYJISPHBIX CTATHAX C
TOYKU 3PEHUsl €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LENAX BBIABICHUS OIIMOOYHBIX CYXICHUH U
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

—  TpPEICTaBIsATh MYTH peIIeHUs TIOOAJbHBIX MpOoOJeM, CTOSIIUX TIepel] YeIOBEUECTBOM:
HKOJIOTUYECKUX, YHEPI€TUUECKUX, CBIPHEBBIX, U POJIb XUMHH B PELICHUN ITUX MPOOIIEM.



BbinmyckHHUK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYYHThCS:

—  WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBIICHHE U SBOJIOLHIO OPraHUYECKON XMMHMM KaK HAyKH Ha
Pa3IMYHBIX UCTOPUUYECKUX ITAIAX €€ Pa3BUTHUS,

—  HUCHOJB30BaTh METOJIbl HAYYHOTO [IO3HAHUS TMPH BBINOJIHEHWHM MPOEKTOB U  y4eOHO-
UCCIIEIOBATENIbCKUX 3a7ad 0 M3Y4YCHHWIO CBOWMCTB, CIIOCOOOB TIONYYEHHUS M paclo3HaBaHUS
OpraHUYECKUX BELIECTB;

—  OOBSACHATH TPUPOIY U CHOCOOBI OOpa30BaHMS XWMHUYECKOW CBSI3U: KOBAICHTHOU (ITOJIIPHO,
HEMNOJIIPHOMN ), HOHHOM, METaJNIMYECKOM, BOJOPOIHON — C LEIbI0 ONpeeNieHUs] XUMIUUYECKONH aKTUBHOCTH
BEILIECTB;

—  yCTaHaBIMBAaTh T€HETUYECKYIO CBSI3b MEXK/Y KIacCaMU OPraHMYECKHUX BEIIECTB JIsi 000CHOBaHUS
MPUHIUINAIBHOW BO3MOXHOCTH IIOJYYEHUS OPraHMYECKHX COCIMHEHUM 3aJaHHOIO COCTaBa M
CTPOECHHS;

—  yCTaHaBIWBATh B3aMMOCBS3U MEXY (aKTaMu U TeOpUe, MPUUUHON U CICACTBHEM MPU aHATH3E
MPOOJIEMHBIX CUTyalluid 1 00OCHOBAaHUU MPUHUMAEMBIX PELICHUI Ha OCHOBE XMMHUECKUX 3HAHUM.

Copep:xaHue yueOHOro rpeaMera

Ne

Haszpanne TeMbl
(paznmena)

Coneprkanne ydeOHOro pasniena
(IMIaKTUYECKUE EAUHUIIBI)
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Teopus OcHoBbl oprannyeckoil xumuu llosiBienue u pazpurue
XUMHUYECKOTO OpraHMYECKON XMMHUU Kak Hayku. [Ipeamer opranndeckoi
CTPOCHHUS XUMHH. MecTO ¥ 3Ha4eHUE OPraHN4EeCKON XUMHH B
OpPraHMYECKHUX CHUCTEME €CTECTBEHHBIX HAYK. XUMHYECKOE CTPOCHHUE KaK
COCIMHEHU. MIOPSIIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
[Tpupona BaJICHTHOCTH. OCHOBHBIE I10JIOKEHUS TEOPUU
XUMHYECKHUX XUMHUYECKOI'O CTPOEHHS OPraHnYeCcKuX coeiuHeHui A.M.
CBsA3el bytiiepoBa. YrinepoaHslil CKeNeT OpraHu4ecKon 4 1 -
MoJieKynbl. KpaTHOCTh XuMu4ecKkol CBA3U. 3aBUCUMOCTD
CBOMCTB BEILECTB OT XMMUYECKOTO CTPOEHHUS MOJIEKYJL.
N3omepust u nuzomepsl. [lonsaTue o QyHKIMOHATBHOM
rpymme. [IpyHIune! kaaccuuKauyn OpraHuyecKux
coenquHeHui. CucreMaTnyeckas MeXIyHapoIHas
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMs Ha3BaHUI
OPraHNYEeCKUX COCTMHECHUH.

VYrunesogopoasl | Ankanbl. CTpoeHHE MOJIEKYIIBI METaHA. [ 'oMmoornyeckuit
pan ankanoB. ['omosorun. Homenknarypa. M3omepust
YIIEPOAHOIO CKEJIeTa. 3aKOHOMEPHOCTH U3MEHEHUS
($U3UYECKUX CBOMCTB. XMMUYECKHUE CBOMCTBA (HA IpUMEPE
METaHa M 3TaHa): peaKkluy 3aMelleHns (TaJoreHupoBaHue),
JEruIpUpOBaHUS KaK CIIOCOOBI OTyYEHUS BaXKHEUIIINX
COEIMHEHUI B OPraHNYECKOM CUHTE3€. ['opeHne merana
KaK OJIMH U3 OCHOBHBIX MICTOYHHUKOB TEIlJIa B
NPOMBIIIICHHOCTH U ObITy. HaxoxxaeHnue B mpupojae u
pUMeHeHue ankaHoB. [loHsATHE 0 MKIIOANKaHaX.
Anxkenbl. CTpoeHHE MOJIEKYJIBI 3TUIIEHA. ['OMostornueckuii
psa ankeHoB. Homenknatypa. 3omepus yriepogHoro
CKEJIETA U MOJIOKEHUSI KPATHOM CBS3HM B MOJIEKYJIE.
XuMHYecKue cBOWCTBa (Ha MpUMeEpe ITHIIEHA): peaklnun
IIPUCOEANHEHNS (TaJIOTEHUPOBAaHUE, THAPUPOBAHUE,
rUapaTalys, rTuAporajJoreHupoBaHme) Kak crnocod
NOJy4YeHUs1 (PYHKIMOHATIBHBIX TPOU3BOIHBIX
YIIeBOI0POAOB, TopeHus. [lonnmepu3zamnus sTuineHa Kaxk
OCHOBHO€ HaIlpaBJIEHHUE €ro Ucnoiabp3oBanus. llommatunen
KaK KPYMHOTOHHQ)XHBIN MPOJYKT XUMUYECKOTO




npou3BoACTBa. [Ipumenenue sTuieHa.

Ankanuensl U kKayayku. [loHsTre 00 ankagueHax Kak
YTJIEBOJOPOAAaX C IBYMS JBOMHBIMH CBS3SIMHU.
[Tomumepwuzanus quBuHMia (OyragueHa-1,3) kak crmocoo
IIOJIy4EHUSI CUHTETUYECKOro Kayuyka. HaTypanbHbIi u
CUHTETUYECKUI Kayuyku. Bynkanuzamnus kaydyka. Pe3una.
[IpumMeHeHne KayuyKa U PE3UHBI.

Ankunbl. CTpO€HUE MOJIEKYJIbI AllETUIICHA.
I'omonoruyeckunii psn ankuHoB. Homenknarypa. M3omepus
YIJIEPOJHOTO CKEJIETa U MOJI0KEHUs KpaTHOH cBsi3u B 400
MoJIeKyJie. XMMHUUYECKHE CBOMCTBA (Ha mpuMepe
aleTUIICHA): peakluy IpUCOeIUHEHUs (TaJOreHUpOBaHUE,
TUAPUPOBAHKE, THAPATALUS, THIPOTraJIOTEHUPOBAHUE) KaK
C1oco0 MOy4eHHUs MOJIMMEPOB U APYTUX MOTE3HBIX
IIPOAYKTOB. ['OpeHune aneTuiieHa Kak HCTOUYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JIJIs1 CBAPKU U PE3KHU
MetauioB. [IpuMeHenue anerusneHa.

Apenbl. beH3011 Kak nmpeacTaBuTeb apOMaTHYECKUX
yraeBoaopoaoB. CTpoeHre MoJieKyIibl OeH30a.
XUMHYECKUE CBOMCTBA: PEAKLUH 3aMEILICHUS
(ranoreHnpoBaHKe) KaK CIOCO0 MOMyUYEHUSI XUMUYECKUX
CPE/ICTB 3alIUThl PACTCHUHN, TPUCOCTUHEHUS
(TuapupoBaHKE) KaK OKa3aTENbCTBO HEMPEIEIbHOTO
xapakrepa O6enzouna. Peakuus ropenus. [Ipumenenue
Oenzona. Xumus u sHepretuka. [IpupogHpie ICTOYHUKU
yraeBoa0poaoB. [IpupoHbIi 1 OMYTHBIA HEPTSHOM ra3bl,
UX COCTaB U ucmnonb3oBanue. CocraB HepTU U ee
nepepabotka. Hegrenponyktel. OKTaHOBOE YUCIIO
OensuHa. OxpaHa OKpyKarIel cpeasl Ipu
HedrenepepabOTKe U TPAHCIIOPTUPOBKE HEPTEPOTYKTOB.
AnbTepHAaTUBHBIC UCTOYHUKHU YHEPTHUU.

Kucnoponconep
Karue
OpraHUYEeCKHe
COCIMHEHUS

Crnuptel. Knaccugukaiys, HoMeHKIaTypa, U3oMepus
CHUPTOB. MeTaHOII U ATAHOJ KaK IMPeACTaBUTENN
IpeJeNbHbIX 0JIHOATOMHBIX CIIUPTOB. XUMUYECKHE
CBOICTBa (Ha MpUMEpe METAHOJIa U 3TAHOJIA):
B3aMMO/IEIICTBHE C HATPUEM KaK CIIOCO0 YCTaHOBIIEHUS
HAJINYHS THIIPOKCOTPYIIIEI, PEAKIIHs C
raJoreHOBOJIOPOJaMH KaK Crloco0 MOIydeHus
pacTBOpHUTeNEeH, IeruapaTalnus Kak criocod moyydeHus
sTUJIeHA. Peakiys ropeHus: CUpThI KaK TOILUIHUBO.
[Tpumenenue MeTaHosa U 3TaHona. PU3NONIOrHYecKoe
JieiicTBHE MeTaHoJIa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.
DTUIICHTIUKOIB U TIIUIIEPUH KaK MPEICTABUTEIH
npeJenbHbIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas
peakIys Ha MHOTOaTOMHBIE CITUPTHI U €€ TPUMEHEHHE JIIIS
pacrio3HaBaHM TTIUIIEPUHA B COCTaBE KOCMETHYECKUX
cpencts. [IpakTuueckoe npuMeHEHHE STUIICHIJIUKOIS U
TIIMIEepUHA.

®enoin. CtpoeHue MoJiekyisl GpeHona. Bzaumuoe Biusiaue
aTOMOB B MoJieKyJie peHosa. XUMHUYeCKue CBOUCTBA!
B3aWMO/ICHCTBHE C HATPUEM, THIPOKCHIOM HATPHS,
opomom. [Ipumenenue penona.

Anpaeruasl. Metanans (opmanbpaerus) u dTaHalb
(aueTanpaeru1) Kak NpeAcTaBUTENH NMpeIebHbIX
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anbaernoB. KauecTBeHHbIE peakiiuy Ha KapOOHUIIBHYIO
rpynny (peakmus «cepedpsTHOTO 3epKaiay,
B3auMoieiicTBue ¢ runmpokcuaom meau (II) u ux
MIpUMEHEHUE JIsl OOHAPY>KEHUS MPEJCIbHBIX aJIbJIETUI0B
B [IPOMBIIIJIEHHBIX CTOYHBIX BOJAX. TOKCUYHOCTH
anpaeruioB. [Ipumenenue Gpopmanbaerunia u
alneTaibAerua.

KapOoHOBBIC KHCTOTHI. YKCYCHAs! KUCJIOTA KaK
MPEJICTaBUTEIND MPEAETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT. XMMUYECKHUE CBOMCTBA (HA TPUMEPE YKCYCHOM
KHCJIOTBI): pEaKliu C MEeTajllaMi, OCHOBHBIMH OKCHJaMH,
OCHOBAHUSIMU U COJISIMU KaK IMOJTBEPKICHUE CXO/ICTBA C
HEOpPraHMYECKUMH KuciaoTaMu. Peakius stepudukanuu
KaK Ccroco0 Moy4eHus! CIIOKHBIX 3¢upoB. [Ipumenenune
YKCYCHOH KucnoThl. [IpencraBiienne o BbICIINX
KapOOHOBBIX KHCIIOTAX.

Cnosxuble 3¢upsl 1 xupbl. CroxxHbIe 3HUPBI KaK
MPOJIYKTHI B3aUMOJICHCTBHS KapOOHOBBIX KUCIIOT CO
cruptamu. [IpuMeHenue cnoxxHbIX 3(UPOB B MUIIEBON U
napdroMEpHON MPOMBIIUIEHHOCTH. JKUPBI KaK CIIOKHbBIE
3¢upbI TTUIEPHUHA U BBICHINX KAPOOHOBBIX KUCIOT.
PacturenbHbie U )KUBOTHBIE )KUPBI, UX COCTAB.
Pacnio3naBaHue pacTUTENBHBIX )KMPOB HA OCHOBAaHUU UX
HEMpeAeIbHOr0 Xapakrepa. [I[puMeHeHue sxupos.
['uponu3 uinm oMbUICHHE KUPOB KakK CIIoco0
MIPOMBIIIICHHOTO MOJYYEHHUS COJICH BBICIIUX KapOOHOBBIX
KHCJIOT.

Mp114 KaK coJii BBICIIMX KapOOHOBBIX KUCIOT. Motoiue
CBOICTBa MbLJA.

VYrnesoasl. Knaccuduxanus yrnesonos. Haxoxnenue
YIJIEBOJOB B IpUpOJE. [ 1H0K03a KaK allbIeruA0CIIHPT.
Bpoxenue riaoko3bl. Caxaposa. ['uaponns caxapossl.
Kpaxman u nenirono3a kak OMOJIOTHYECKHE TTOTUMEPHI.
XUMHYECKUE CBOMCTBA Kpaxmaa v HEUTIOI03bI
(Tuaponu3, KaueCTBEHHAs peakilus ¢ HOJIOM Ha Kpaxmall U
ee MpUMEHEHHE /IJIsi 0OHAPYKEHHS KpaxMalia B MPOAYKTaxX
nutanus). [Ipumenenue u Ouonoruyeckas poib
yrieBoJ10B. [loHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
MpUMepe aleTaTHOro BojokHa. neHTudukanus
OPraHUYEeCKUX COCIMHEHUH. [ eHeTnyeckas CBSI3b MEXIAY
KJIaCCaMU OPraHUYECKUX COeAMHEHUMN. TUIbI XUMUYECKUX
peaKkuuii B OpraHM4e€CKON XUMUH.

AzoTcoaepkanl | AMHUHOKUCIOTHI M 6enku. CocTaB 1 HOMEHKJIATypa.

ue AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHUYECKHe

OpraHMYECKHe coenuHenus. [lentnanas cBsa3p. buonornueckoe 3HaueHne

COEJMHEHUs a-aMUHOKHUCIOT. O0IacTy MpUMEHEHHUsS] aMUHOKHUCIIOT.
benku kak npupoHble Ouononumepsl. CocTaB U CTpoeHHE
0enkoB. XMMHUECKHE CBOMCTBA OEIKOB: THIPOIH3,
nenarypanus. O6HapyxeHue OenKoB MpU TOMOIIU
KaueCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBparienus 6enkos
NUINK B opranusme. buonoruueckue GyHKIuM OEIKOB.
Teopernueckne ocHOBbI XUMUU CTpoeHHe BEIIEeCTBA.

Xumus [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpE

HOJIMMEPOB aleTaTHOro BosiokHa. [lomumepusanus TuBUHMIA

(Oyraamena-1,3) kak croco0 mosryueHust CHHTETUYECKOT O
Kay4yyka. HaTypanbHbIl 1 CHHTETUYECKNN KaydyKH.
Bynkanusanus kayyyka. Pesuna. [IpuMmenenne kaydyka u




pe3unsl. [lonnMepusanus 3TuaeHa Kak OCHOBHOE
HalpaBJIEHUE €ro ucmnoyb3oBanus. [lonuaTiieH kak
KPYIMHOTOHHAXHBIA MPOAYKT XMMHUECKOTr0 IPOU3BOJICTBA.

Htoro 34 6 3
TeMarnueckoe IIaHUPOBAHUE
Ne Paznen | Tema ypoka Kou - | IlupakTuyeckue equHULIbI

BO
4acoB

TEOPUA XUMHNYECKOI'O

CTPOEHUA OPTAHUYECKUX

COEJIMHEHUN. [TPUPOJIA

XUMHWYECKUX CBSI3EN

1 [IpenMeTt opraHuYeCKON XMMHUU. 1 OCHOBBI OPraHUYECKON XUMUHU
Teopuss XMMHUYECKOTIO CTPOCHHUS IlosiBieHME U pa3BUTHE OPTAHUYECKOU
OpraHMYECKUX BEILECTB. XMMMHU Kak Haykd. [Ipenmer

OpraHn4yecKor xumuu. Mecro u
3HAYEHUE OPraHNYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOEHUE KAK MOPAIOK
COEJIMHEHUS] aTOMOB B MOJIEKYJIE
COIIACHO UX BaJ€HTHOCTH. OCHOBHBIE
II0JIO’KEHUS TEOPUU XUMUYECKOTO
CTPOEHUS OPIraHUYECKUX COCIUHEHUN
A.M. ByrnepoBa. YriepoaHblil ckeser
OpPraHMYeCKON MOJIEKYJIBI.

2 [IpakTuueckast padora Nel 1 OcCHOBHBIE MOJIOKEHUS TEOPUU
«KauecTBeHHOE OnpeieeHne XMMHUYECKOTO CTPOCHMSI OPraHU4EeCKUX
yIJiIepoJia, BOAOPOAA U XJI0pa B coenuHenuit A.M. byrneposa.
OpPraHMYECKUX BEIIECTBAX» VYrnepoaHslil CKeJIeT OpraHu4ecKon

MOJIEKYJIBI.

3 CocTosiHHE AJIEKTPOHOB B aTOME 1 OCHOBHBIE MOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOEHHS] OPraHNYeCKUX
coenuHenuit A.M. byrneposa.
VYriepoaHslil CKeNeT OpraHudeCcKOn
MOJIEKYJIBI.

4 DIeKTpOHHAas MPUPOJIa 1 N3omepus u uzomepsl. [lonstue o

XUMHYECKHX CBA3EH B byHKUIMOHATBHOM rpymmne. [I[puHIMIbL
OpPraHUYECKUX COECTUHEHMSIX. KJIaCCU(UKALUU OPTaHUYECKUX
Knaccugukarus opraHmyeckux coenquHeHuil. CucremMarndeckas
COETMHEHUI MeX1yHapoAHass HOMEHKJIAaTypa u
INPUHIUIBI 00pa30BaHMsI Ha3BaHUI
OpraHNYecKHuX coennHeHnil. KpatHocts
XMMHUYECKOH CBSI3U. 3aBUCUMOCTD
CBOICTB BEIIECTB OT XUMHUYECKOTO
CTPOEHUS MOJIEKYIL.
YI'JIEBOJAOPO/IbI

5 ONEKTPOHHOE U 1 Ankanbl. CTpO€HHE MOJIEKYJIBI METAHA.
MIPOCTPAHCTBEHHOE CTPOCHUE I'omonornyecknii psi alKaHOB.
AJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS

(buU3HYECKUX CBOUCTB.
6 I'omonory u n30Mepsl aJTKAHOB. 1 I'omonoru. Homenknarypa. M3omepus

MertaH — npocTenmmi
IIPEJICTaBUTEIIb ATIKAHOB

YIJIEPOJHOTO CKeleTa. X UMUYECKUE
CBOICTBa (Ha MpUMeEpe METaHa U 3TaHa):
peaKIuy 3aMeIeHUs
(ramoreHupoBaHue), IETUIPUPOBAHMS




KaK crocoObl MOTyYeHHs BaXKHENIIINX
COCIMHEHUHN B OPraHUYECKOM CUHTE3E.
I'openne MeTaHa Kak OIMH U3 OCHOBHBIX
HMCTOYHMKOB TEIUIA B IIPOMBIIIIIEHHOCTH
u ObiTy. Haxoxxnenue B npupoze u
IIPUMEHEHUE anKaHoB. [lonsaTue o
LUKJIOAJIKAHAX.

HenpenenbHble yrieBoaopoabl.
AJIKEHBI: CTPOECHUE MOJIEKYII,
TOMOJIOTHSI K U30MEPHSL.
[Tonyuenue, cBOMCcTBa U
MIPUMEHEHUE

AnkeHnbl. CTpOEHHE MOJIEKYJIBI 3TUJIEHA.
['omonoruyeckuii psig aJIKeHOB.
Howmenknarypa. M3omepus yriaeponHoro
CKeJIeTa U MOJIOKEHHUS KpaTHOU CBS3H B
MoJIeKyJie. XMMHUUYECKHE CBOMCTBA (Ha
pUMepe STUJICHA): PeaKIuu
IIPUCOEANHEHUS (TaJIOTEHUPOBAHUE,
TUIPUPOBaHUE, TUApATAIIHS,
THPOTaJIOr€HUPOBAaHKE) KaK CIIOCO0
noJyiyuyeHus: (PyHKIIMOHATIbHBIX
IIPOM3BOJHBIX YIJIEBOAOPOJOB, FOPEHHUS.
[Tonumepusanus 3TUICHa KaK OCHOBHOE
HAIPaBJIEHUE €0 UCIIOIb30BaHMSL.
[TonuaTHIIEH KaK KPYIMTHOTOHHAKHBIH
HPOJAYKT XUMUYECKOIO ITPOU3BO/ICTBA.
[TpumeHeHue YTHIIeHA.

[IpakTuyeckas pabora Ne 2
«[TonyyeHue ITUIICHA U OTIBITHI C
HUM.

XMMHUYECKUE CBOMCTBA DTUJIEHA

AJKaaueHbl

Ankanuensl U kaydyku. [lonstue o6
aJIKaJInCHax KaK yrieBoJOpOaax C AByMs
JIBOMHBIMU CBsi3siMU. [lonmMepuzanus
nuBuHUIA (OyTaaueHa-1,3) kak cnocod
MIOJIy4YEHUS] CHHTETUUECKOTO Kay4uyKa.
HatypanbHbIi 1 CUHTETHYECKUI
Kaydykd. Bynkanuzanus kaydyka.
Pesuna. IIpumenenue kaydyka u
PE3UHBI.
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ANeThIIEH U €r0 TOMOJIOTH

Ankunbl. CTpOEHHE MOJIEKYJIbI
aleTuieHa. ['oMonornueckuii psn
ankuHoB. HomeHknatypa. M3omepust
YIJIEPOJHOIO CKEJIETA U MOJI0KEHUS
KpaTHOM cBs3u B 400 Monekyie.
XuMHYecKue CBOWCTBa (Ha MpuMepe
aleTUJICHA): peaKIMu MPUCOSTUHEHUS
(ranoreHupoBaHue, THAPUPOBAHUE,
TUApATAINS, THIPOTATOTEHUPOBAHHE)
KaK c1oco0 MoyueHus IOJTUMEPOB U
JIPYTUX TOJIE3HBIX MPOAYKTOB. ['opeHne
aleTUJIeHa KaK UCTOYHUK
BBICOKOTEMITEPATYPHOTO TIJIAMEHU JJIsI
CBapKH U pe3Kku MeTauioB. [Ipumenenue
aneTuieHa.
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Bbeuson u ero romonoru. CBoiicTBa
0O€eH30J1a U €ro TOMOJIOTOB

Apenbl. beH3011 Kak npeIcTaBUTENb
apOMaTUYECKUX YIIIEBOAOPOIOB.
Crtpoenue MoseKyibl OeH3o0ma.
XUMHUYECKUE CBOWCTBA: PEAKLIMU
3aMenieHus (raJloreHHpOBaHNE) KaK




croco0 Moy4eHUs XUMHUUECKHUX CPEJCTB
3aIUTHI PACTEHUH, PUCOCTUHEHUS
(TumpupOBaHKE) KaK JOKA3aTeIbCTBO
HETpeAeIbHOr0 Xapakrepa OeH301a.
Peakuus ropenus. [Ipumenenue
OeH3zoua.

[TpupoaHbIE HCTOYHHUKH
yrieBoaopoaos. [lepepaboTka
HeTH.

Xumus u sHepretruka. [Ipupognsie
HUCTOYHMKH yIIeBOAOpON0B. [IpupoaHbIil
U TIOTTYTHBIN HEPTSIHOU Ira3bl, UX COCTaB
u ucnonszoBanue. CocraB HePTH U ee
nepepadoTka. Hedrenpoaykrel.
OxkrtanoBoe yncio 6enzuna. Oxpana
OKpYXarollel cpesl Mpu
HedTenepepaboTKe U TPAHCTIOPTUPOBKE
He(TEenPOAYKTOB. AJIbTepHATUBHbBIC
MCTOYHUKH YHEPTHUH.
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Kontponbhas pabota no teme:

«YTIIEeBOIOPOABD)

Aunkanbl. CTpoeHHE MOJIEKYJIbl METaHa.
I'omonoruyecknii psig aJIKaHOB.
I'omonoru. Homenknarypa. M3omepust
YIJIEPOAHOIO CKeIeTa. 3aKOHOMEPHOCTH
M3MEHEHHUS (PU3HUECKUX CBOWCTB.
XUMHYECKHE CBOMCTBA (HA IpUMEPE
MeTaHa U 3TaHa): PeaKuu 3aMeIICHUS
(ramoreHupoBaHuUE), IETUIPUPOBAHUS
KaK CIIOCOOBI MOTYYEeHUS BaKHEHIIINX
COEJIMHEHUI B OPraHUYECKOM CHUHTE3E.
['openune MeTaHa Kak OIMH U3 OCHOBHBIX
HMCTOYHHKOB TEIUIa B MPOMBIILIEHHOCTH
u ObITy. Haxoxenue B mpupoje u
IIPUMEHEHNE alnKaHoB. [lonsaTue o
nuKioankaHax. AikeHsl. CTpoeHue
MOJIEKYJIbI ATHJIEHA. [ OMOJIOrMYeCKHil
psn ankeHoB. Homenknatypa. M3omepus
YIJIEPOAHOIO CKEJIEeTa U MOJI0KEHUS
KpaTHOM CBSA3U B MOJIEKYJIE.
XuMHYEeCKHe CBOMCTBA (Ha IpUMEPE
ATHUJICHA): pEeaKIUU MPUCOEAUHEHUS
(ramoreHupoBaHue, THIPUPOBAHUE,
rUApaTalus, THAPOralIoreHUPOBAHKE)
KaK C11oco0 MOJTy4eHUs
(GYHKIIMOHATBHBIX MPOU3BOIHBIX
YIJI€BOIOPOAOB, TOPEHHUS.
[Tonumepusanus 3TuaeHa Kak OCHOBHOE
HaIpPaBJIEHUE €0 UCIIOIb30BaHMS.
[TonuaTHIieH Kak KpyIMHOTOHHAXKHBIN
MPOJIYKT XUMHUYECKOTO TTPOU3BOICTRA.
[IpumeHeHne sTuieHa.

Ankanuensl U kayayku. [lonstue o6
aJIKaInCHax KaK yrJIeBOJOpPOAax C IByMs
JBOIHBIMU CBs3siMU. [lonnMepuszanus
nuBrHWIA (OyTaaueHa-1,3) kak cnocod
MIOJIy4YEHUS] CHHTETUUECKOTO KayuyKa.
HartypanbHbIi 1 CUHTETUYECKUI
Kaydykd. Bynkanuzanus kayudyka.
Pesuna. Ilpumenenue kaydyka u




PE3UHEI.

AsikuHbl. CTpOEHHUE MOJIEKYJIbI
aueTwieHa. ['oMonornueckuii psn
ankuHoB. Homenknatypa. M3omepust
YIJIIEPOAHOIO CKEJIETA U MOJI0KEHUS
KpaTtHoi1 cBs3u B 400 Mosekyie.
XuMH4ecKue CBOMCTBA (Ha mpUMeEpe
alleTUJICHA): peaKluu IpUCOoeINHEHUS
(ramoreHupoBaHue, THIPUPOBAHUE,
rUipaTanus, T’HIporaloreHuPOBAHKE)
KaK crioco0 MOIy4YeHuUs IOTUMEPOB U
JIPYTHX MOJIE3HBIX MTPOAYKTOB. ['opeHue
aleTUIeHa KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIst
CBapKH U pe3Ku MeTauioB. [Ipumenenue
alieTUJIeHa.

Apenbl. beH3ou kak npeacTaBUTENb
apOMAaTHUYECKUX YTJIEBOJOPOIOB.
Ctpoenne MoJeKybl OeH3011a.
XUMHUYECKUE CBOMCTBA: peakuu
3aMelnieHus (raJloreHHPOBAHUE) KaK
Croco0 MOTY4YEeHUS] XUMUUECKUX CPEJCTB
3alUThl PACTEHUH, IPUCOECTUHEHUS
(ruapupoBaHue) Kak JI0Ka3aTeIbCTBO
HETIPeeIbHOT0 XapakTepa OeH3o0a.
Peaknus ropenus. [Ipumenenue
OeH3oma. X¥MHUS U DHEPreTHKa.
[TpupoaHbIEe HCTOYHHUKH YTIIEBOAOPOAOB.
[TpupoaHbIil U MOMYTHBIA HEPTAHOM
raspl, UX COCTaB U UCIIOJIb30BAHHUE.
CocraB HedTH U ee nepepadoTKa.
Hedrenpoaykrel. OKTaHOBOE YHCIIO
Oens3uHa. OxpaHa OKpyKarollen cpebl
npu HedrenepepaboTke U
TPaHCIIOPTUPOBKE HEPTEIPOAYKTOB.
AJBTepHATUBHBIC UICTOYHUKHU DHEPTHUH.

KHUCJIOPOJCOJIEPXKALLIME
OPIAHUYECKUE
COEJINHEHNSA

14

OnHoaTOMHBIE TTPEIETbHBIE
cruptsl. [lonydenue, xumuaeckue
CBOMCTBA.

Cnuprel. Knaccudukanus,
HOMEHKJIaTypa, U30MepHs CIIUPTOB.
MeTaHoa 1 3TaHOJ KaK IIPeICTaBUTENN
IpeiebHbIX OJHOATOMHBIX CIIUPTOB.
XuMHUecKue cBOICTBa (Ha mpuMepe
METaHOJIa ¥ 9TAHOJIA): B3aUMOJAEHCTBUE C
HaTpPUEM KaK CIIOCOO yCTaHOBIICHHS
HaJIMYUs THJIPOKCOTPYIIIbI, pEaKIUs C
raJoreHOBOJIOPOJIaMH KaK CIIOco0
MTOJIy4EHHUS] PACTBOPUTENEH,
JeruapaTanus Kak croco0 moxydeHust
sTHIIeHA. Peakius TopeHus: CliupThl Kak
TorunBo. [IpuMenenne Meranona u
sTa”ona. PU3HOIOTHYECKOE NEUCTBHE
METaHOJIa U 3TaHOJIa Ha OpraHu3M
yesoBeKa. ['eHeTnueckas CBA3b MEXAY




KJIacCCaMU OPTaHUYECKUX COCTUHEHUN.
Turnbl XUMHYECKUX PEAKIIUH B
OPraHNYeCKON XUMHH.
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MHoroaromusie ciupThl. DeHOIIBI
Y apOMaTUYECKHUE CIIUPTBHI.

OTUJICHTJIMKOJIb U TJIUIIEPUH KaK
MPEICTaBUTEIN MIPEAETBHBIX
MHOT'0aTOMHBIX criupToB. KauecTBeHHas
peakiysi Ha MHOI'OATOMHBIE CIIUPTHI U €€
MIPUMEHEHHUE ISl pacliO3HABaHUS
[JIMIEPUHA B COCTaBE KOCMETUYECKUX
cpenacts. [IpakTuueckoe npuMeHEHUE
STUJICHTJIUMKOJIA U riunepruHa. denour.
Crpoenue monekyinsl Gperona. Bzaumuoe
BIIMSIHME aTOMOB B MOJIEKYJie (DeHOIa.
XHUMHYECKHE CBOMCTBA: B3aMMOJICHCTBIE
C HaTpUeM, TUJIPOKCUIOM HATpPHs,
opomom. [Ipumenenue geHona.
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Kap6OHI/IJ'IBHI)IC COCIUHECHUSA —
aAJIbACTUABI 1 KETOHBI. CBoiicTBa 1
MNPUMCHCHHUEC aJIbACTHUAOB.

Anpneruapl. Metanans (popmaabaerun)
Y dTaHaNb (ALEeTAbETH) KaK
MPEJICTABUTENHN MIPeIeTbHBIX
anperu1oB. KauecTBeHHBIC peakiiuu Ha
KapOOHUJIbHYIO TpyHIy (peakuus
«cepeOpsHOTo 3epKaliay,
B3aMMOJICHCTBHE C THIPOKCHIOM MEIU
(IT) m ux mpumMeHeHue st OOHAPYKEHUS
MpelebHBIX aJbJACTHIOB B
MIPOMBIIIIJICHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anpaerunoB. [Ipumenenue
dbopManbaeruia u areTanbaeruia.
['eneTnyeckas CBSI3b MEXAY KlaccaMu
OPraHUYECKUX COCITUHEHUM. THIIbI
XUMHUYECKUX PeaKlUii B OpraHUYeCKOi
XUMUH.

17

Kap6oHOBBIE KHCTOTHI.
XMUMHYECKHE CBOWCTBA U
IIPUMEHEHUE.

KapOoHoBBIE KUCIIOTHI. YKCyCHast
KHCJIOTA KaK PEICTAaBUTEIb
MIPEACIBHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XUMUYECKHE
CBOMCTBA (Ha MpUMeEpe YKCYCHOM
KHCJIOTHI): pEaKkluu C MeTallaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSAMHU U
COJISIMM KaK IMOJATBEPKACHUE CXOCTBA C
HEOpPraHWYECKUMH KuciaoTaMu. Peakuus
TepUPHUKAIINHN KaK CIIOCO0 MOTydeHUs
CJIOKHBIX 3(pupoB. [Ipumenenune
YKCYCHOM KHUCIIOTHI. [Ipeacrasienue o
BBICIIIUX KapOOHOBBIX KHCIIOTAX.
I'eneTnueckas CBA3b MEXKIy KJIACCAMU
OPraHUYECKUX COCTUHEHUMN. THUIIbI
XUMHYECKHUX PEAKIHUH B OPTaHUYECKOU
XUMUMU.

18

[TpaxTrueckas padorta Ne 3
« IlomydeHune u CBOMCTBA
KapOOHOBBIX KUCIIOT.

XUMHUYECKHEe CBOMCTBA (HA IPUMEPE
YKCYCHOM KHCJIOTHI): PEaKIUH C
MeTaJUIaMH, OCHOBHBIMH OKCHaMH,
OCHOBAHUSIMU U COJISIMU KaK
MTOATBEPIKICHNE CXOJICTBA C
HEOPraHWYeCKUMH KuciaoTamu. Peakius
sTeprUKAINKI KaK CIIOCO0 MOTyYeHUs




CJIOKHBIX 3(PUPOB.

19

[IpaxTuueckas padora Ne 4
«Permrenne KcriepUMEHTAIBHBIX
3ajla4y Ha paclio3HaBaHHE
OPraHMYECKUX BEIIECTBY»

Cnuptel. XUMHUYECKHE CBOMCTBA (Ha
IIpUMepe METAHOJIa U ATAHOJA):
B3aMIMOJICHCTBHE C HATPUEM KaK CIIOCO0
YCTaHOBJICHUS HATTUUHS
TUAPOKCOTPYIIBI, DTHJICHTIUKOIb U
TIIMLEPHUH KaK MPeJCTaBUTENN
MpeesIbHBIX MHOTOATOMHBIX CITUPTOB.
KauecTtBennast peakuus Ha
MHOT'0aTOMHBIE CIIUPTHI U €€
MPUMEHEHHUE I PacliO3HABAHUS
[VIMIIEPUHA B COCTaBE KOCMETUUYECKHUX
cpeacTB. Anbaeruibl. Merananb
(popmasbrierun) u STaHANb
(ametanperua) Kak MpeacTaBUTEIN
MpeAesibHbIX albjeruaoB. KauecTBeHHbie
peaxkiuu Ha KapOOHUIIBHYIO TPYIITY
(peakuus «cepeOpsIHOTO 3epKaiay,
B3aMMOJICHCTBHE C THIPOKCHIOM MEIU
(1) . KapO6oHOBBIE KUCTOTHI. YKCYCHas
KHCIIOTa KaK MPEACTaBUTEIh
MPEACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XUMHUYECKHE
CBOMCTBa KUCHOT. Peakims
sTepuUKAINU KaK CIIOCO0 MOTy4eHUs
cinoxHbIX 3upos. [IpumeHenne
yKcycHOU kuciotel. [Ipencrasienue o
BBICHINX KapOOHOBBIX KHCIIOTaX.
Crnosxubie 3¢upsl U kupbl. CI0XKHBIE
3Bl KaK MPOTYKTHl B3AaUMOICHCTBHS
KapOOHOBBIX KUCJIOT CO CIUPTAMHU.
['eneTnueckast CBSI3b MEXKIy KiIaccaMu
OPraHUYECKUX COCTUHEHUM. THUIIbI
XUMHYECKUX PEAKIUHA B OPraHUYECKON
XUMHH.
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Crnosxnble 3¢upsl. XKupsbl.
Moromume cpeacrsa.

Crnosxxnbie 3¢upsl 1 Kupbl. CIIOXKHBIE
a¢upbI Kak MPOIYKTHl B3aUMOCHCTBHS
KapOOHOBBIX KHUCJIOT CO CHUPTAMHU.
[TpumeneHue CIoXKHBIX YPUPOB B
MUIIEBON U nmapdroMepHOH
MIPOMBILIUIEHHOCTHU. JKUpPBI KaK CI0KHbBIE
3(UpHI TIUIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. PacTurenpHbie U
YKUBOTHBIC KUPBI, UX COCTAB.
Pacnio3naBaHue pacTUTENbHBIX )KHUPOB Ha
OCHOBaHUU UX HENPEJEIbHOTO
xapakrepa. [I[puMeHnenue xupos.
['uponu3 uim oMbIIICHHE KUPOB KaK
Croco0 MPOMBIIIJIEHHOTO MOJTyYeHHS
coJiel BBICIINX KapOOHOBBIX KHUCIIOT.
I'eneTnueckas CBSI3b MEXKIYy KJIacCaMHU
OPraHUYECKUX COCTUHEHUMN. THIIbI
XUMUYECKUX PEAKIUN B OpraHUuYECKOn
XUMUH.

21

VYrnesoasl. I'moko3a. Caxaposa.

VYraesogsl. Knaccudukanus yriieBosios.
HaxoxieHue yrieBoJjoB B IPUPOJIE.




['mroko3a Kak abAeruioCupT.
bposxenue riatoko3sl. Caxapo3sa.
I'maponus caxapossl. ['eHeTndeckas
CBSI3b M@Ky KJIaCCAMH OPTaHHUYECKUX
coeIMHEHUH. TUIbl XUMUYECKUX
peaKkuuii B OpraHn4eCKON XUMHUH.

22 [Tonucaxapuapel. Kpaxmari. Kpaxman u nemnronosa kak
Hemntono3sa. OHMOJIOTMYECKHE MTOIMMEPHI. XUMHUYECKUE
CBOIICTBa KpaxMaia U IeJITI0I03bI
(ruzponu3, KauecTBEHHAs! PeaKIus ¢
H0/I0M Ha KpaxMall U ee IPUMEHEHHE IS
oOHapyXeHHs KpaxMaya B MPOIyKTax
nutanus). [Ipumenenue u
OuosIorn4ecKas poJib yriieBOJIOB.
['enetnyeckas CBSI3b MEXKAY Kjaccamu
OPraHUYECKUX COCIUHEHUM. THUIIbI
XUMHUYECKUX PEAKIUN B OPraHUuyeCKOM
XUMHH.
23 [TpakTuueckas paborta Ne 5 Wnentudukaus opraHndecKux
« Pemenune skcriepuMeHTaIbHbIX COEIMHEHU .
3a]1a4 Ha TOJyYeHUE U
pacro3HaBaHHE OPraHU4YECKUX
BEIIECTBY.
24 KonTtponpHast pabora o Teme: Crnuptsl. Knaccuduxanus,

«Kucnopoacoaepxaiue
OpTraHUYECKUE COCAMHEHUS»

HOMEHKJIATypa, U30MEpUsl CIIUPTOB.
MeTaHo1 1 3TaHOJ KaK IpeICTaBUTENN
IIPEEIbHBIX OJHOATOMHBIX CIIUPTOB.
XuMHYecKue CBOWCTBa (Ha mpumepe
METaHOJIa M 3TaHOJIa): B3aUMOJEHCTBUE C
HATPUEM KaK CIIOCOO YCTaHOBIICHHS
HaJIM4US THIPOKCOIPYIIIbI, PEAKIIH C
rajloreHOBOJIOPO/IaMHU KaK CIioco0
IIOJIy4EHUS PACTBOPUTETIEH,
Jerujipataius Kak crnoco0 nosydyeHus
STWIIEHA. Peakius ropeHus: cuupThl Kak
ToIMBO. [IpuMeHenne MeTanomna u
sraHoJ1a. PU3HOIOTNYECKOE ACUCTBUE
MeTaHoJIa U 3TaHOJIa Ha OpraHu3M
YeJI0BEKA. DTUICHIVIMKOIb U IIMLIEPUH
KaK MPeACTaBUTEIH MPEAeTIbHbIX
MHOI0aTOMHBIX cIUpTOB. KauecTBeHHas
peaxiusi Ha MHOTOaTOMHBIE CITUPTHI U €€
IIPUMEHEHHUE I PACIIO3HABAHUS
IJIMLEPUHA B COCTaBE KOCMETHYECKHUX
cpencts. [IpakTnueckoe npuMeHeHue
STUJICHTJIMKOJIS U [JIMLEPUHA.

®enou. CTpoeHre MOJIEKYIbI (eHoa.
B3aumHoe BiMsiHIE aTOMOB B MOJIEKYJIE
¢denona. XuMHueCcKue CBOICTBA:
B3aUMOJICVICTBUE C HATPUEM,
THJIPOKCUIOM HATpHUs, OPOMOM.
[Ipumenenue denomna.

Anbneruasl. Meranans (popmanbaerun)
Y 3TaHaJb (aLeTanbIerus) Kak
IIPEJICTaBUTENN MTPENETBHBIX
anpaernsioB. KauectBeHHbIe peakiiuu Ha




KapOOHWIBHYIO TPYIITY (peaKIus
«CepedpSHOTO 3epKaIay,
B3aUMO/ICVCTBUE C THIPOKCUIOM MEIH
(II) m ux mpumMeHneHue It OOHAPYKEHUS
MIPEACIbHBIX AJBJETUIOB B
MIPOMBILUIEHHBIX CTOYHBIX BOJIAX.
TokcnuHOCTh anbaerunoB. [Ilpumenenne
dbopManbaeruia u areTanbaeruia.
KapOoHoBBIE KUCTOTHI. YKCyCHAs
KHCJIOTA KaK MPEJICTAaBUTEIb
MPEAEIIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XUMHUYECKUE
CBOMCTBA (HA IPUMEPE YKCYCHOM
KHCJIOTHI): PEaKIMK C METAJIJIaMH,
OCHOBHBIMM OKCUJaMH, OCHOBaHUSIMHU U
COJISIMH KaK MOJITBEPKACHUE CXOCTBA C
HEOPraHW4YeCKUMH KuciaoTamu. Peakuus
sTepuUKANIH KaK CIIOCO0 TOTydeHUS
cnoxHbIX 3upos. [Ipumenenue
yKCycHOM kucnotsl. [IpencraBnenue o
BBICIIINX KapOOHOBBIX KHCIIOTAX.
Crnoxuble 3¢upsl 1 Kupbl. CII0KHBIE
3¢upbl Kak MPOTYKThl B3aUMOJICHCTBHS
KapOOHOBBIX KUCIIOT CO CIIUPTaMHU.
[Tpumenenue cioxHBIX 3PUPOB B
MUIIEBOH 1 mappIOMEpHOM
MIPOMBILUIEHHOCTHU. JKUpPBI KaK CI0KHbIE
3¢UPHI TIUIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. PacTurenpHbie U
JKUBOTHBIE KHPBI, ©X COCTAaB.
Pacno3naBaHue pacTUTENbHBIX )KUPOB Ha
OCHOBAHUU UX HETPEEITHHOTO
xapakrepa. [I[puMeHenue xupos.
[Maaponu3 unm OMBUICHHE JKUPOB KaK
Croco0 MPOMBIIIIEHHOTO MOTYYESHHUS
COJIECH BBICHTUX KapOOHOBBIX KUCIIOT.
Mp114 KaK CONM BBICITUX KapOOHOBBIX
KHMCJIOT. Moromuye cBOWCTBa MbLa.
Yrnesoasl. Knaccudukanus yrieBoios.
Haxosxienue yrieBoioB B IpUPOJIE.
['mroko3a Kak anbAeruI0CHupT.
Bbposxenue riatoko3sl. Caxapo3a.
I'upponus caxapossl. Kpaxmai u
LEJUTI0I03a KaK OMOJIOTHYECKHE
MOJUMEPBI. XMMHYECKHUE CBOMCTBA
Kpaxmalia 1 LIeJUTI0JI03bI (THAPOIIU3,
KaueCTBEHHAas peakius ¢ H0J0M Ha
KpaxMaJj ¥ €€ IPUMEHECHHE IS
oOHapyXeHHs KpaxMaia B MPOIyKTax
nutanus). [Ipumenenue u
Ouonoruueckas poib yrieBOoAOB.
Nnentudukanys opraHndecKux
coeIMHEeHUN. | 'eHeTnyeckas CBs3b
MEXy KJIaCCAaMH OPTaHHYECKUX
COEMHEHUM. TUIIbI XUMUYECKUX
peaKkuii B OpraHM4e€CKON XUMHUH.

A30TCOJIEPXKAILIUE




OPI'TAHMYECKHUE
COEJIMHEHUMA

25 AMUHBI. AMUHOKHUCIIOTBI AMuHOKUCIOTHI U 6enku. CocTaB U
HOMEHKJIaTypa. AMMHOKHCIIOTHI KaK
am(oTepHble OpraHMYecKue
coenuHenus. [lentuaHas cBs3b.
buonorunyeckoe 3HaueHue a-
aMUHOKHCIIOT. O0sacTi NpUMEHEHUs
AMHMHOKHCJIOT.

26 benku benku kak mpupoHBIEe OMOTIOIMMEPHI.
CocraB u cTpoeHHe OETIKOB.
XHUMHYECKHE CBOWCTBA OEIIKOB:
rUIposn3, AeHatypauusa. OOHapykeHue
O€JIKOB IMPH MOMOIIN Ka4eCTBEHHBIX
(uBeTHBIX) peakuuid. [IpeBpamienus
OE€JIKOB MMUIIM B OPTaHU3ME.
buonornueckune GpyHkimu 6€IKOB

27 AzoTcoaeprkaiiye A3oTCcoaeprKallte reTepolMKINnIecKue

reTepOLMKIMYECKHE COSTMHEHUS. coeanHeHus. HykiienHOBbIE KMCIIOTHI.

HyxkiienHOBBIE KHCITOTHI CocraB ¥ BHJIbI HyKJICHHOBBIX KUCIIOT.
CBoiicTBa 1 (PYHKIIMM HYKJIEHHOBBIX
KHCJIOT

28 XUMUS U 300pOBbE YEIOBEKA XuMUs B TOBCETHEBHOM KU3HU
4eJI0BEKa — POJib, 3HAYCHUE U
BO3JICHCTBUE HA OPTAHU3M.

XUMUA TIOJIMMEPOB
29 CuHTETHYECKHE MTOITUMEPBI. [TonsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
KonneHcannoHHble MoJuMepBhl. Ha NpUMeEpe aleTaTHOrO BOJIOKHA.
[lenonnacTsl. [Tonumepusanus 3TUICHa KaK OCHOBHOE
HalpaBJIEHUE €ro UCIOIb30BaHUS.
[TonmaTHIIEH KaK KPYITHOTOHHAKHBIH
IPOAYKT XUMHUECKOTO IPOU3BOJICTBA.
30 Harypanbnslii kKaydyk. [Tonumepusanus nuBuHUIA (OyTagueHa-
CuHTeTHYECKHE KaydyKH. 1,3) kak coco0 noay4eHus
CHHTETHYECKOro Kayuyka. HaTtypanpHbIi
Y CUHTETHYECKHH KayuyKH.
Bynkanuszanus kayuyyka. Pezuna.
ITpuMeHeHHe KayyyKa U PEe3UHBI.

31 CuHTreTn4eckue BOoJIOKHa [TonsiTre 00 NCKYCCTBEHHBIX BOJIOKHAX
Ha NpUMepe alleTaTHOrO BOJIOKHA.

32 [IpakTuueckas pabora Ne 6

«Pacno3naBaHue miacTMacc u
BOJIOKOH.
33 Konrtponsnas pabdora 3a kypc 10
KJacca
34 Opranuyeckasi XUMUs1, YE€JIOBEK U DKojoruyeckue npooaemMbl, KOTOpbIe

npupojaa

MOTYT BO3HUKHYTb IPH MPOU3BOJICTBE U
HCIIOJIB30BaHUU IIPOIYKTOB
OpPraHNYECKONH XHUMHUU U CIOCOOBI
YCTpaHCHHA UJIW CHUXKCHUA 3arpA3SHCHUA
OKPYXKAIOIIEH CPEbL.




IHpunoscenue Ne 1

Kpumepuu u Hopmbl ouenku 3nanuil

IIpu ouieHKe yueOHbIX JOCTHKEHUH YJaluXCsl IPUMEHETCs] KpUTepHaibHas CUCTEMa OLICHUBAaHUS
1o nATHOATFHOH 1Kaje (0OTMeTKa «1» He CTaBUTCH):
Kpurtepuu oueHKH yCTHOTO OTBeTa.
Otmerka «5» CTaBUTCS, €CIH:

® OTBET MOJHBIN U MIPaBUJILHBIN HA OCHOBAaHUHU U3YYCHHBIX TCOPHUH;
® MaTepHal U3JI0KEH B JIOTHYECKOM MOCIIeI0BATEILHOCTH, TUTEPATYPHBIM SI3bIKOM;
® OTBET CAMOCTOSITCIIbHBIN.

OTtMeTKAa «4» CTaBUTCH, CCIIH;

®  OTBET IOJIHBIN U IPaBUJIbHBIM HA CHOBAHUU U3YYEHHBIX TEOPUN;

e MaTrepuaJl H3JIOKEH B OIPEACICHHOM JIOTMYECKOM IOCIENOBATEIbHOCTH, IIPU 3TOM
JOMYIICHBI JIBE-TPH HECYIIECTBEHHBIEC OLUTHMOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
Otmertka «3» cTaBUTCS, €CIIU:

® OTBET MOJHBIN, HO IIPU 3TOM JOIYILEHA CYIIECTBEHHAsI OIINOKA;

® WM OTBET HEIIOJIHBIMI, HECBSA3HBIN.

OTMmeTKa «2» CTaBHUTCS, €CIH:

® [Ipu OTBETE OOHAPYKEHO HEMOHUMAHUE YUaIllUMCs COJEPKaHUs yueOHOro MaTepuara;

® UM JIOMYIIEHBI CYLIECTBEHHbIE OMMOKH, KOTOPbIE yJalllUiCsS HE MOXKET UCIPaBUTh IpU
HABOJSILIUX BOIPOCAX YUUTES;

e 10O IpU OTCYTCTBUHU OTBETA.

Onenka IKCIMIEPUMEHTAJTBHBIX yMeHHﬁ.
OHeHKa CTaBUTCd Ha OCHOBAaHHU Ha6J'IIO,Z[eHI/I$I 3a Yy4dalllUMHCA B XOAC BbIIIOJHCHUS
HpaKTquCKOﬁ pa6OTBI U IIMCBbMCHHOI'O OTYCTA 3a pa60Ty.
OrMeTKa «5» CTaBUTCA, €CIIN:

¢ paboTa BHITIOJIHEHA MTOJIHOCTHIO U 0€3 OMMOO0K, ClIelaHbl TpaBUIbHbIC HAOTIOIEHUS U BBIBOIBI;
® DHKCIEPUMEHT OCYIIECTBIICH IO MJIAHy C Y4eTOM TpeOOBaHUN TEXHUKH 0€30MaCHOCTU U MPaBUII
paboTHI C BeliecTBaMU U 000PYI0BaHUEM;
® TMPOSIBJICHBl OPraHU3ALMOHHO - TPYAOBBIE YMEHHUS, MOAJIEPKUBAIOTCS YUCTOTA U MOPSAOK Ha
pabodem MecTe, IKOHOMHO UCTIONB3YIOTCS PEAKTHBBI.
OTMeTKa «4» CTaBUTCS, €CIIH:

L pa60Ta BBIIIOJIHCHA MTPaBUJIbBHO, CACIIAHBI ITPABUJIBHBIC Ha6J'II-OI[eHI/IH " BBIBOJIbI, HO IIPpU 3TOM
OKCIICPUMCHT MPOBCACH HE ITOJIHOCTBIO,
¢ WK JOMYHICHBI HCCYIICCTBCHHBIC OIIIMOKH B pa60Te C B€CIICCTBAMHU U O60py&OBaHI/IeM.
OTmeTka «3» CTaBUTCA, CCIIN:

¢ paboTa BBIMOJIHEHA MPABUIILHO HE MEHEE, YeM HATOJIOBHHY,

* WM JOMYIIEHA CYIIECTBEHHAs oMMOKa B XOJ€ SKCIIEpUMEHTa, B 00BICHEHUH, B OOPMIICHUH
paboThl, B COOMIOJCHUHM MpaBWJI TEXHUKH OE30MAaCHOCTH TpU paboTe ¢ BeHlecTBaMU U
o0opyIoBaHNEM, KOTOpasi UCTIPABIISAETCS MO TPEOOBAHUIO YUUTEISI.

OTMeTKa «2» CTaBUTCS, €CIIH:

e JomymieHbl /iBe (M 0oJiee) CYyIIEeCTBEHHBIE OIMIMOKH B XOJ€ IKCIIEPUMEHTA, B OOBSICHCHHUH, B
opopmiieHnn paboThI, B COOMIOIEHUH TIPaBUJI TEXHUKH 0€301aCHOCTH, KOTOPBIE YJAIIUACs HE
MOJKET UCTIPAaBUTH Jake M0 TPEOOBAHUIO YUUTES;

¢ paboTa He BBIMIOJIHEHA, y YYallerocst OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHHUSI.



Onenka yMeHHUil pemiaTb pacyeTHble 3aJa4H.
Otmerka «5» CTaBUTCA, €CIM B JIOTMUECKOM DACCYKACHHUU U PEIIEHUM HEeT OMMOOK, 3ajgaya
peleHa paroHaIbLHBIM CIIOCOO0M;
Otrmerka «4» CTaBUTCS, €CIM B JIOTMYECKOM pPAacCYyXICHMM M PELICHUHM HET CYILECTBEHHBIX
omnOOK, HO 3ajaya pelleHa HEepalMOHAIBHBIM CIIOCOOOM, WJIM JOIYIIeHO He Ooyiee IBYX
HECYIIIECTBEHHbBIX OLINOOK.
OtmeTKka «3» CTaBUTCS, €CIM B JIOTUYECKOM DPACCYKICHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOyLIeHa CYIIECTBEHHAas! OIINOKa B MAaTEMaTHYECKUX pacueTax.
OTtMmeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYIIECTBEHHbIE OIIMOKH B JIOTUYECKOM PACCYKICHHH U B
peLIeHNH; OTCYTCTBYET OTBET Ha 3a/1aHue.

OuneHka MUCbMEHHBIX KOHTPOJbHBIX PadoT.

Ormerka «5» CTaBUTCS, €CIM: OTBET NOJHBIA M MPaBUJIBHBIM, BO3MOXKHA HECYIIECTBEHHAs
omunoKa.
OtmeTka «4» CTaBUTCA, €CIIHM: OTBET HEMOJHBIN WM JOMYIIEHO HE 0ojee IBYX HECYIIECTBEHHBIX
OLINOOK.
OTtmeTKka «3» CTaBHUTCS, ecii: paboTa BBIOJHEHA HE MEHEE YeM HAlOJIOBUHY, JOIMyIIEHA OJHA
CyLIECTBEHHAsl OIIMOKA U IPU STOM JIBE-TPU HECYIIECTBEHHBIE.
OtMeTKa «2» CTaBUTCA, €CIIH: paboTa BHIMOIHEHA MEHBIIE, YeM HAMOJIOBUHY WU COJICPIKUT
HECKOJIBKO CYIIECTBEHHBIX OMIMOOK, MO0 paboTa HE BHIIOIHEHA.

[Ipu o1eHKe BBIMOIHEHHS] TUCbMEHHONW KOHTPOJIBHOM pabOThl HEOOXOAUMO YUUTHIBATh
TpeOOBaHUs eIMHOTO OPPOrpadhuIecKOro peKUMa.

Ounenka TecTOBBIX padoT.

Tecthl, cocrosiiue W3 MATH BOINPOCOB MOXXHO HCIOJIB30BATH MOCIE H3YYCHHUS KaXKIOTO
Mmatepuana (ypoka). Tect uz 10—15 BorpocoB ucnonb3yercs i NEpUOIUIECKOro KOHTpoIs. TecTt
13 20—30 BommpocoB HEOOXOIUMO HCIIOIB30BATh JIJI1 HTOTOBOTO KOHTPOJIS.

[Tpu onleHMBaHUY HCIIOJIB3YETCS CIEAYIOMAs IIIKAJIa;

J1J1s TecTa U3 MSATH BOIIPOCOB

e HeT omMOOK — OICHKA «5»;

e OJHA OIIMOKA — OLIEHKA «4»;

e JBe OIINOKH — OIlEHKa «3»;

® TpU OUIMOKH — OIICHKA «2.

st recta u3 30 BOIIpOCOB:

e 2530 npaBUIIBHBIX OTBETOB — OIIEHKA «5»;

o 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»,

e 1218 npaBUIBHBIX OTBETOB — OILICHKA «3»;

¢ MeHblIe 12 npaBUIbHBIX OTBETOB — OILIEHKA «2».

Ouenka pedepara.
Pedepar oniernBaeTcs mo cueayrommuM KPUTEPUSIM:
e coOmoneHue TpeOoBaHUM K €ro 0(hOPMIICHHIO;
®  HEoOXOAMMOCTh M JIOCTATOYHOCTH JJISI PACKPBITHSI TEMbI MPUBEACHHOM B TEKCTE pedepara
nH(pOpMaINH;
* yMeHHe 00ydJaromierocs CBOOOHO M3JIaraTh OCHOBHBIC HJIEH, OTPAXKEHHBIE B pedepare;
¢  CrOCOOHOCTh 00YYAOIIEr0Cs OHATH CYTh 33J]aBAEMBIX YWICHAMH aTTECTAllMOHHON
KOMHCCHH BOTIPOCOB ¥ CPOPMYJIMPOBATH TOYHBIE OTBETHI HA HUX
Kputepuu ouleHKH NPOEKTHOW M MCCIe0BaTeNbCKOIl PadoThl pa3padaTHIBAIOTCS C y4ETOM
1enel u 3a1a4 MPOSKTHOW JeATEIFHOCTH Ha JAHHOM dTare oOpazoBanus. MHAMBUyaTbHbIN
MIPOEKT 1e1ecCO00pa3HO OIICHUBATH MO CICTYIOIIUM KPUTEPUSIM:



1. CocoOHOCTh K CaMOCTOSITEIbHOMY TPUOOPETCHHIO 3HAHWUN W PEHICHUI0 MpoOJeMm,
MPOSIBIISIONIASACS B YMEHUH MMOCTaBUTh MPOOJIEMY U BBIOpATh alleKBaTHBIE CIIOCOOBI €€ pelleHuUs,
BKJIIOYAsl TIOUCK M 00paboTKy wuH(popManuu, (HOPMYIUPOBKY BBIBOJIOB /WM OOOCHOBaHHE H
pean3anuio/anpodanu0 TPUHATOTO pPEIIeHUs, 0OO0OCHOBaHWE W CO3JaHHWE TMPOTHO3a, MOJEIH,
MakeTa, 00beKTa, TBOPUYECKOTO pelleHus U T. I. JIaHHBIA KpUTEpHUil B LIEJIOM BKIIOYACT OICHKY
c(hOPMUPOBAHHOCTH IMO3HABATEIHHBIX YICOHBIX JCHCTBHIA.

2. ChopMUpOBaHHOCTH PEIMETHBIX 3HAHUN M CIIOCOOOBICHCTBUH, IPOSBIISIONIASICS B YMEHUN
PacKpbBITh COJepKaHue pabdOThl, TPAMOTHO U OOOCHOBAaHHO B COOTBETCTBHH C PacCMaTpHBacMOU
po0JIeMOiT/TeMO# UCTIONIb30BaTh UMEIOIIUECS 3HAHUS U CITIOCOOBI ICHCTBHIA.

3. ChopMUPOBaHHOCTH PETYISITUBHBIX JCHCTBUN,TPOSBISIONIASCS B YMEHHH CAMOCTOSTEIHHO
IUTAHUPOBATh U YIPABJIATH CBOEH IMO3HABATEIbHOW JEATEIbHOCTHIO BO BPEMEHH, HCIOJIB30BATh
pECYpCHBIE BO3MOXHOCTH ISl JOCTHIKCHHSI IIeJIel, OCYIIECTBISATh BBIOOP KOHCTPYKTHBHBIX
CTpaTeruii B TPYJAHBIX CUTYaIUsX.

4. ChopMUPOBAaHHOCTh KOMMYHUKATUBHBIX JICHCTBUN,IIPOSBISIONIASCS B YMEHUU SICHO
U3JI0KUTh ¥ O)OPMUTH BBIMIOJIHEHHYIO paboTy, MPeICTaBUTh €€ pe3ysbTaThl, apryMEHTHPOBAHHO
OTBETUTH HA BOMPOCHI.

MaxkcuManbHasi OlIeHKa M0 KaXJI0MYy KPUTEPHIO HE JI0JDKHA MpeBbiaTh 3 6aios. [Ipu Takom
MOJXO0JIE JIOCTIKEHUE 0a30BOTO YpOBHSA (OTMETKA «YIOBJICTBOPUTEIHHO») COOTBETCTBYET
noJiyueHuto 4 mepBUYHBIX OaioB (MO OoJHOMY Oajuly 3a KaxAblid M3 YEThIPEX KPUTEPHUEB), a
JOCTHUKCHHUE TIOBBINICHHBIX YPOBHEH COOTBETCTBYET TONYyYEHUIO /—9 TMEepBUYHBIX OaIOB
(otMeTKa «xopotioy) win 10—12 nepBUYHBIX OAJIIOB (OTMETKA «OTIIMYHOY).



