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Pabouas nporpamma o611e00pazoBaTeIbHOIO y4eOHOT0 MpeaMeTa «XUMUs» pa3padboTana
Ha OCHOBE (helepallbHOTO TOCYAAPCTBEHHOTO O0Pa30BaTEIBLHOIO CTaHAAPTa CPEIHEro OOIIETo
obpaszoBanus ot 17.05.2012 r. Ne 413 u ¢enepanpHoii 00pa30BaTeNbHON MPOrpaMMBbl CPEAHETO
obmero o6Opa3oBanus ot 18.05.2023 r. Ne 371 ¢ yderom TpeOoBaHuii (denepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa CPEIHEr0 MPOoQecCHOHATBLHOr0 00pa3oBaHUs MO
crenanbHOCTH 35.02.10 O6paboTka BOIHBIX OMOPECYPCOB.

Opranu3anusi-pa3padoryuk: [IMUTpPOBCKHI PBHIOOXO3SIHCTBEHHBI TEXHOJIOTHYCCKUN
UHCTUTYT (dunman) ¢enepaabHOro0  TroCylapCcTBEHHOrO  OKOHKETHOrO  00pa3oBaTEIbHOTO
YUPEXKACHUS  BBICHIErO0  00Opa3oBaHUs  «ACTpaxaHCKUM  IroCyJapCTBEHHBIH  TEXHMUYECKHH
yausepeuteT» (APTU ®I'BOY BO «AI'TY»).

Pa3pa6oTumk: npemnogasarens nepBoil kBanupukanuonHon kateropun T.A. Kyrsanna

Penensent: nouent kadenpst TIIuXT N6parumona U.E.

PaccmoTpena u ogo0peHa Ha 3aceJaHMU IUKJIOBOM KOMHCCHHM OOIIE00pa3oBaTEIbHBIX

y4eOHBIX IPEIMETOB U COLMAIbHO-TYMaHUTAPHBIX AUCUUIUIMH IpoToKos Ne 7 ot «14» mapTa
2025 1. -

H.B. Makmanosa

IIpencenareb NHKJIOBOH KOMUCCHH



1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA OVYIIL.07.Y XUMUA

1.1. Heap u MecTo 001€00pa30BaTEIBLHOIO  Yy4eOHOr0 MpeaMeTa B CTPYKType
00pa3oBaTeIbHON MPOrpaMMbl

Pabouass mporpamma o6meoOpa3oBarenbHoro ydeobnoro mpeamera OVYIL07.Y «Xumusi»
COCTaBJIeHa B COOTBETCTBUU C TPeOOBaHUSIMH (eIepalIbHOTO TOCYIapCTBEHHOI'0 00pa30BaTEIbHOTO
CTaHgapTa cpeAHero oOmiero oOpa3oBaHus H (QeaepalbHON 00pa3oBaTEIbLHOM MPOTrpamMMBbl
cpenHero oOmiero oOpa3oBaHUsA B IpejaesaX OCBOCHHUS MPOrpaMMbl MOATOTOBKH CIIELHUAINCTOB
CpeaHero 3BeHa Ha 0aze OCHOBHOTO 00IIero oOpa3oBaHUs C y4yeToM TpeOoBaHUU (eneparbHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHAApPTa CPEeIHEro MpoQecCHOHAIBLHOr0 00pa3oBaHus MO
nosrydaemMoit crieruanbHOCTH 35.02.10 O6paboTka BOJHBIX OHOPECYPCOB.

Llenpto w3ydeHUs XUMHH SIBISICTCS (QOPMHUpPOBAHUE Yy OOYYAIOMIMXCS XHMHUYECKON
COCTaBIISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MHUpPAa KaKk OCHOBBI TPUHSATUS pELICHUH B
JKU3HEHHBIX U MPOU3BOICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOT'O MTOBE/ICHUS B IPUPOIHOM cpejie.

O6meoOpa3oBaTenbublii  yueOnbrii npeamer OVILO7.Y «XUMHS» BXOIUT B ILIMKII
00s3aTeNbHBIX YYEOHBIX MpeAMETOB (yrIyOJICHHBIN ypOBEHB) U SIBISIETCS COCTaBHOM YaCThIO
MOJTrOTOBKH CIEIIMAIMCTOB CPETHETO 3BE€HA Ha 0a3e OCHOBHOTO 00IIETr0 0Opa30BaHMUS.



1.2.11nanupyemble pe3yJibTaThl 0CBOEHUS 00111€00Pa30BATEIHLHOI0 Y4eOHOI0 MpeaMeTa

[Tnaaupyemble pe3ynbTaThl OCBOCHHS 00Ie00pa30BaTEBHOrO y4eOHOro mpeamMera ycraHaBiuBaroTcs B coorBerctBuu ¢ @I'OC CIIO wu

OIr'oC COO.

Kovmnerennun | JIMUHOCTHBIE Pe3yJbTATHI MeTanpeaMeTHbIe Pe3yJbTAThI IIpenmeTHbIe pe3yabTaThbl

OK 01, B uacmu: Jlonacuovt ompasicamn: Honxncnot obecneuusamsp:

OK 02, 1) epasicoanckozo | 1) Osnadenue  ynusepcanvuvimu | 1) cOpMHUPOBAHHOCTD PEACTABICHUI: 0 XUMHUCCKOM

OK 04, 80CNUMAHUA! VueOHbIMU NO3HABAMENbHLIMU | COCTABIIAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,

OK 07. - c(OPMUPOBAHHOCTD | deticmuamu. poiM XUMUM B TIO3HAHUM SIBJICHUH TIPUPOJbBI, B
Ipa)x/1aHCKON MO3UIIUU | a) 0a30BbIE JIOTHYECKUE JCHCTBUA: | (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€
oOyuarorerocs KaK | - CaMOCTOATENIbHO (HOPMYTUPOBATH | PYHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOIUMOM st
AKTUBHOTO M OTBETCTBEHHOTO | M  aKTYaJIM3UPOBaTh TNPOOJIEMy, | pEIICHUS MPAKTUYCCKUX 3aJad M IKOJOTUICCKU
YlieHa POCCHUICKOTO | paccMaTpUBaTh €€ BCECTOPOHHE; 000CHOBAaHHOTO OTHOUICHHS K CBOEMY 3[0POBBIO H
o0rmiecTBa, - YCTaHaBJIMBATh CYIIECTBEHHBIN | IPUPOAHOM CPELE;
- OCO3HaHUe CBOMX | MPU3HAK WJIM OCHOBAaHUSA IS | 2) BIAJE€HUE CUCTEMOW XMMHYECKHX 3HaHUHM, KOTopas
KOHCTUTYIIMOHHBIX TpaB U | CPAaBHCHHsI, KiIacCHU(PHUKAIMK ¥ | BKIIOYACT: OCHOBOIIOJATAIONINE IMOHATHS (XUMHYSCKUAN
00s13aHHOCTEH, yBaKeHHE | 0000IIeHus; AIIEMEHT, aToM, JJEKTpOHHAas 00oJloYKa aroma, s-, pP-,

3aKOHA U MPaBONOPSIKA;
- TpPHUHATHE TPaJULMOHHBIX

HalMOHAILHBIX,
001IIeUeI0BEeUeCKUX
I'YMaHHCTHYECKUX u
JEMOKPAaTUYECKUX
IIEHHOCTEH;

- TOTOBHOCTH MPOTHUBOCTOSITH
HJIE0JIOTHH IKCTPEMH3Ma,
HaI[MOHANTN3Ma, KceHohoouu,
JTUCKPUMHUHAIIAN o
COIIHAJIbHBIM, PEJIMTHO3HBIM,
PacoBbIM, HaIMOHAILHEIM
MPHU3HAKAM;

- TOTOBHOCTE BECTH

- OIpCACIAThL LCIN ACATCIBHOCTH,
3a1aBaThb IMApaMCTPbl U KPUTCPpUU
nX JOCTHXCHHA,

- BBIBJTH 3daKOHOMCEPHOCTH U
IIPOTUBOPCUUA B paCCMAaTPUBACMBbIX
SIBJICHUAX,

- BHOCHUTbD KOPPCKTUBLI B
ACATCIIbHOCTD, OLICHUBATh
COOTBCTCTBHUE PC3YJIbTATOB ILCIIAM,

OLICHUBATh PUCKH  TOCIEACTBHMA
NeSATEIIEHOCTH,

- pa3BUBAThH KpeaTHBHOE
MBIIIJICHUEC npu PEIICHUU
KU3HEHHBIX TIPOoOIIeM;

0) 0a30BBIC HCCIIEIOBATEIHCKHE

d-2JIeKTpOHHBIE OpOHWTATM aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTb,  JJIEKTPOOTPULATEIBHOCTb,  CTEIECHb
OKHCJICHUS, XUMHUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIN o0beM, YIJIEpOIHBII CKEJIET,
(GyHKIMOHAJIbHAs  TpYIIa, pajuKan,  H30Mepus,
U30MEDBI, TOMOJIOTHYECKUI pan, TOMOJIOTH,
yIJIEBOAOPOABI,  KHCIOPOA- U a30TCOAEprKaliue
COEJMHEHUs, OHOJOrMYecKH AaKTHBHBIE BEIIECTBA
(yrmeBoabl, JKUpBI, O€NKH), MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE
COCIMHEHUS, KpUCTAIUIMYECKas  peleTKa,  THIIbI
XUMHUYECKHUX peakuuit (OKHCIHUTENBHO-
BOCCTAHOBUTENbHbIE, JK30- M  DHAOTEPMUYECKHE,
peakIMu HOHHOTO OOMEHa), pacTBOp, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JMCCOLUAINS,




COBMCCTHYIO OCATCIBHOCTL B

HWHTEpecax IPaxTaHCKOTO
oOmiecTBa, ydJacTBOBaTh B
caMOyTpaBIeHUN B
001eobpazoBaTebHON

OpraHu3allii U JIETCKO-
FOHOILLECKUX OpraHu3alusix;

- YMEHHE B3aUMOJICHICTBOBATh
c COLIMAJIbHBIMU
UHCTUTYTaMH B COOTBETCTBUU
C ux GbyHKIUIMU u
Ha3HA4YCHUEM;

- TOTOBHOCTH K
T'YMAaHUTapHOU u
BOJIOHTEPCKOU JI€ATEIbHOCTH;
2) nampuomuyecko20
80CNUMAHUS:

- c(hOpMUPOBAHHOCTD
POCCUICKOM  Tpa)kIaHCKOHN
UJEHTUYHOCTHU, IaTPUOTU3MA,
YBa)XEHHs K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH
nepen Poaunoit, ropocty 3a
CBOM Kpai, cBow Poauny,
CBOM A3BIK U  KYJIBTYpY,
MpOLIJIOE M HAaCTOsIIee
MHOT'OHAIIMOHAJILHOT'O
Haponaa Poccuu;

- LIEHHOCTHOE OTHOIIEHUE K
roCyJAapCTBEHHBIM CUMBOJIAM,
HACTOPUYECKOMY u
IPUPOJTHOMY HAaCJEAMIO,

JIEUCTBUS:

- BJAQNETh HAaBBIKAMH Yy4eOHO-
HCCIIEIOBATEILCKOW M TMPOEKTHOM
JIEATEIILHOCTH, HaBBIKAMH
paspenieHus mpooem;

- CIIOCOOHOCTH M TOTOBHOCTb K
CaMOCTOSITEIbBHOMY MTOUCKY
METOJIOB PEUICHHS MPAKTHYSCKUX
3a/1a4, TMPUMCHCHHUIO Pa3JIMYHBIX
METO/IOB IT03HAHUS;

- OBJIAJCHHE BUIAMU JAEATEILHOCTH
10 MOJYYEHUI0 HOBOTO 3HAHUS, €r0
HHTEpIpETaIH, TPeoOpa3oBaHUIO
W TPUMCHEHUIO B  Pa3IUIHBIX
y4eOHBIX CUTYallUsIX, B TOM UHUCIIE
IpyU  CO3JaHUM  Y4E€OHBIX WU
COLIMAJIbHBIX MPOEKTOB;

- (opmMupoBaHuE HAYYHOTO THUIIA
MBIIIJICHHSI, BJIaJICHUE HAYyYHOU
TEPMHHOJIOTHEH, KJTFOYEBBIMHU
MMOHATHSIMH U METOIAMH;

- craButb "  (HOPMYyJIUPOBATH
COOCTBEHHBIE 3a7aun B
00pa3zoBaTeNbHON JEATETLHOCTH U
KU3HEHHBIX CUTYaIIUsIX;

- BBISIBIIATH MIPUYUHHO-
CJICICTBCHHBIE CBA3U 51
aKTyaJIU3UpOBaATh 3a1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMUS,
HaxOJIUTh apryMEHTBI JUTSt
JI0Ka3aTesIbCTBa CBOUX
YTBEPKJICHHUI, 3a71aBaTh

OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOU
peaxkiuy, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopust  XMMHUYECKOTO  CTPOCHHUS  OpPraHUYEeCKUX
BeuiecTB A.M. BytnepoBa, Teopus 31€KTPOIUTUYECKOU
JMCCOITUAIIHH, MEePUOUYECKU I 3aK0H J.N.
Menpeneesa, 3aKO0H COXpaHeHus Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKUN  SI3bIK  XHUMHH,
(akTOJIOTUYECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe,
MOJIy4E€HUHU U O€30MMaCHOM UCIOIb30BAaHUU BaKHEHIIINX
HEOPTraHMYECKUX U OPraHWYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKOU JeATEIbHOCTH YEJIOBEKA;

3) chOpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTePHBIC
MPU3HAKK U B3aMMOCBSI3b HW3YYEHHBIX [OHATHIA,
IIPUMEHSTh COOTBETCTBYIOINE MOHATUS NIPU OIUCAHUU
CTPOEHHUSI U CBOMCTB HEOPTraHUYECKUX M OPTaHUYECKHX
BEUIECTB M UX IPEBpAILEHUI; BbIABISATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUM C IOHATUSAMU U MPEACTaBICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4)  chOpMHUPOBAaHHOCTb  YMEHHUH  HCHOJIb30BATh
HAaUMEHOBAHMUSI XUMHUYECKHUX COETMHEHU
MEXYHapOJIHOT O coro3a TEOPETUYECKON "
NPUKIAJHOM XMMHUUM W TpPUBUAIbHBIE HA3BAHUS
BOXHEHIIMX BEIIECTB (ITWJIEH, AlleTWIIEH, TJIHMLEPHH,
¢denon, ¢dopManbaeru, YKCyCHas KHUCIOTa, TJIMIUH,
YrapHbI Ta3, YIVIEKUCIBIM Tra3, aMMHaK, TalleHas
U3BECTh, HeEramieHas H3BECTb, NHUThEBas coja H
JIpYTuX), COCTaBIATH (OPMYJIbI HEOPraHMYECKUX H
OpraHMYECKHUX BEIIECTB, YPaBHEHUS XHMHUYECKHUX
peakumii, OOBSACHATH HX CMBICHI; TOATBEPXKIAThH
XapaKTepHble  XMMHUYECKHE  CBOMCTBa  BEIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU M 3alHUCIMH
YPAaBHEHUN XUMUYECKUX PEAKIUH;




MaMSATHUKAM, TpaauLusIM
HapOJ0B Poccun,
noctmxeHussiMm  Poccun B
HayKe, HCKYCCTBE, CIIOPTE,

TEXHOJIOTHSIX U TPYJE;
- uaeiHas  yOeXJICHHOCTD,
TOTOBHOCTh K CIIY)KCHHIO W

3aIIUATE OreuyectBa,
OTBETCTBEHHOCTH  3a  €ro
Cynn0y;

3)  0yX08HO-HPABCMEEHHO20
80CNUMAHUA!

- OCO3HaHHUE  JIYXOBHBIX
LIEHHOCTEN POCCUICKOTO
HapoJa;

- c(hOpPMHUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHWUS,
3THYECKOTO MTOBEICHHS,;

- CIIOCOOHOCTH  OIICHHBATh
CUTyalHuro u MNPpUHUMATDb
OCO3HAHHBIC pelIeHus,
OPHEHTUPYICh Ha MOPAIbHO-
HPAaBCTBEHHBIE  HOPMBI |
[IEHHOCTH;

- OCO3HaHUE JUYHOTO BKJIAJa
B IIOCTPOEHUE YCTOWYMBOIO
Oyymero;

- OTBETCTBEHHOE OTHOIICHHE
K CBOMM POJUTENSIM U (WJIH)
JIpyrMM  4I€HaM  CEMbH,
CO3/IaHHI0 CEMbHM HAa OCHOBE
OCO3HAaHHOTO TIPUHSATUS

napameTpbl U KpUTEPHH PEIICHHS;
- AaHaJIu3upoBaTh IIOJIYYCHHBIC B
XOJIe pelleHus 3aJaull Pe3yabTaThl,
KPpUTHYCCKU OLICHUBATh ux
JIOCTOBEPHOCTh,  IPOTHO3UPOBATH
HU3MCHCHUC B HOBLIX YCJIOBUAX;

- JaBaTh OLICHKY  HOBBIM
CUTyalusiIM, OLICHUBATh
NPUOOPETEHHBIH OIIBIT;

- paspabaThiBaTh IUIaH pPEIICHUS
npoOieMbl € y4eToM aHalu3a
HUMCIOIIUXCA MaTCpHaAJIbHBIX n
HeMaTepHaJIbHBIX PECYPCOB;

- OCYILECTBIIATH
LeJICHAIIPaBICHHBIN TIOMCK
mepeHoca CpeACcTB M CrocoOoB
JelcTBUS B NMPO(eCcCHOHANBHYIO
cpeny;

- yMeThb IMEPEeHOCUTh 3HAHUS B
IO3HABATEJIILHYI0 U IPAKTHYECKYIO
00J1aCTH KU3HEIEATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUA U3
pa3HbIX MPEIMETHBIX 00JIaCTel;

- BbBIIBHUTAaTh HOBBIC niaeu,
npeJuiarath OpUTHMHAJIbHBIE
moAXOAbl U PCHICHUSA

- CTaBUTh NpoOJIEMBI W 3ajaud,
JOMyCKAIONINEe  AIIbTEpPHATHBHBIE
peleHus;

B) paboTa ¢ uHpopmaruei:

- BJIQJIeTh HABBIKAMH IOJyYCHHS
nHpOpMallUMd M3 HCTOYHHUKOB

5) chopMUPOBAHHOCTH  YMEHHH  YCTaHaBJIMBATH
MPUHAICKHOCTh  M3YYEHHBIX HEOPraHUYECKUX U
OpraHWYEeCKUX BEUIECTB K ONPEIECICHHBIM KilaccaMm U
rpyImnaMm COCIUHEHUW, XapaKTEPU30BaTh UX COCTaB U
BAKHEWILIME CBOWMCTBA; ONPENEATh BUAbl XUMHUUECKHX
CBsi3el  (KOBaJIeHTHasi, HMOHHAsA, METaUIMYecKas,
BOJOPOJHAs), THUIbl KPUCTAUIMYECKHUX  PELIETOK
BEILIECTB; KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIIUH;

6) BiIageHUE OCHOBHBIMM METOJaMU  HAYYHOI'O
IIO3HaHUA BCIIICCTB u XUMHUYCCKUX SIBJICHUI
(nabnronenue, U3MEpeHHue, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

7) chopMHpPOBAaHHOCTH YMEHHI IPOBOAUTH PACUETHI IO
XUMHYECKUM (opMysaM W YpaBHCHHSIM XUMHUYCCKUX
peakiuii ¢ HCIONb30BaHHEM (DU3MYECKUX BEJIMYUH,
XapaKTepU3YIOIMX BEIIECTBA C  KOJMYECTBEHHOMN
CTOPOHBI: MacChl, O0beMa (HOPMaJbHBIE YCIOBUS)
ra3oB,  KOJHMYECTBA  BEIECTBA, WCTIOIH30BAaTh
CHUCTEeMHBIE XUMHUYECKHE 3HaHUA JIS T[PUHATHS
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CHTYaIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

8) cdhopMHpPOBAHHOCTh yMEHUW IUIAHHPOBATH U
BBITIOJHATh XUMHUYECKUN IKCIIEPUMEHT (IIpeBpaLCHUS
OpPraHWYeCKHUX BEIIECTB INPH HArpeBaHUM, TOTYYCHUE
TUJICHA W HW3YYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKIyy Ha albJIeTHu/bl, KpaxMal, YKCYCHYIO KHUCIIOTY;
neHaTypanust O€TKOB TMpH HarpeBaHUM, IIBETHHIE
peaknuu  OENKOB; TPOBOAWTH PEAKIWH HOHHOTO
oOMeHa, OIpeneNnarTh Cpeay BOAHBIX PAaCTBOPOB,
KauecTBEHHbIE peakuuu Ha cyinbdar-, xkapOoHAT- M
XJIOpUI-aHUOHBI, HA KAaTHOH aMMOHHS; pellaTh
HKCTIEpUMEHTAIBHBIE 33J]aui 10 TeMaM «MeTaisl»y 1




[EHHOCTEH CEMEWHON >KU3HU
B COOTBETCTBUU c
TPaIUITUSIMHA HapoJI0B
Poccuu;

4) ICMemu4ecKo2o
BOCNUMAHUSL:

- DCTETUYECKOE OTHOIIECHHE K
MHUpPY, BKJIIOYas O3CTETUKY
ObITa, HAyYHOTO u
TEXHUYECKOTO  TBOPYECTBA,
CIIopTa, Tpyna u
00I1IECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTD
BOCIIPUHHUMATh  PA3JINIHBIC
BUJIbI UCKYCCTBA, TPAIUIINH U
TBOPYECTBO CBOETO U JPYTHX
HapoJIOB, OIIYIIATh
SMOIIMOHAIEHOE BO3JIEHCTBIE
HCKYCCTBa;

- yOEXIEHHOCTh B
3HAYUMOCTH JUIS IMYHOCTU U
oO0IecTBa OTEYECTBEHHOIO U

MHPOBOTO UCKYCCTBa,
STHUYECKHUX KYJIbTYPHBIX
Tpaguuuid ¥ HAPOAHOIO
TBOPYECTBA;

- TOTOBHOCTH K
CaMOBBIPAKEHHUIO B PAa3HBIX
BHUJIAX UCKYCCTBA,
CTPEMIICHHE MIPOSIBIIATH
KauecTBa TBOPYECKOMN
JINYHOCTH;

pPa3HBIX THUIIOB, CaMOCTOATEIbHO
OCYILECTBIATh  IIOMCK, AaHAJIU3,
CUCTEMaTHU3ALNIO u
UHTEPIIPETALNIO uHpOpMALUU
pa3IMYHBIX  BUJIOB U ¢opMm
IIPE/ICTaBIICHMUS;

- CO3/71aBaTh TEKCThl B Pa3JIMYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIHU u 1EJICBOM
ayIUTOPHH, BBIOMpAst
ONITUMAITLHYIO bopmy
MPEJCTABICHNUS U BU3yaTH3aluN;

- OUEHHWBATh  JIOCTOBEPHOCTH,
JETUTUMHOCTh HMH(pOpMaIuu, ee
COOTBETCTBHE MIPaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIOJIb30BaTh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH B
pereHnH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpTaHU3aIMOHHBIX 3ama4 c
co0JII0ICHEM TpeGoBaHuUi
SPrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTHUCHEI,

pecypcocOepekeHrsi, MPaBOBBIX U
ATUYECKHUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MMacCHOCTH;

- BJIAJIETh HaBBIKAMHU
pacro3HaBaHHSA " 3alIUTHI
uHpopmanuy, HHGOPMAIIMOHHON

0€30MaCHOCTH JTUYHOCTH.

«HeMmerannel») B COOTBETCTBHH C MPAaBHJIAMU TEXHUKU
Oe3omacHOCTH TpH OOpalleHWHd C BEHIECTBAMH H
1a00paTOPHBIM 000pyI0BaHUEM; MPEJCTaBISATh
pe3yabTaThl XMMUYECKOTO JKCIEpUMEHTa B (Qopme
3alliCH YpPaBHEHHH COOTBETCTBYIOIIMX pEaKUuid Hu
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB,;
9) cdopMuUpPOBaHHOCTH YMEHHS  aHAJIU3UPOBATH
XUMUYECKYI0 HH(OpMAINIO, MOJYyYaeMyl0 W3 pPa3HbIX
HCTOYHUKOB (CpeICTB MaccoBOW WH(pOpMAIlUU, CETh
WuTepHer u npyrue);

10) chopMUPOBAaHHOCTh YMEHUN COOIIOIATH IMpaBUIIA
HKOJIOTHYECKHU 1EIecO00pa3HOro TMOBEACHUS B OBITY U
TPYJIOBON JESATENLHOCTH B IIENSAX COXPAHEHUS CBOETO
3I0pOBbSI M OKpPYXKAlOLIEHd IPUPOJHOM  CPEnbl;
VUUTHIBaTh ONACHOCTb BO3ACHCTBHUS Ha JKUBBIE
OpraHU3Mbl ONPEEIICHHBIX BEILECTB, [IOHUMAsi CMBbICI
rokasareJsi pelebHOM JOyCTUMON KOHLIEHTPALIH;
11) nmns oOydalommuxcss € OTPaHHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37JOPOBBSI: c(OpMHPOBAHHOCTH
YMEHUSI TIPUMEHSATH 3HaHHSI 00 OCHOBHBIX JIOCTYITHBIX
METO/axX MO3HAHUS BELIECTB U XUMHUECKUX SIBJICHUH;
12) nns ciaenblx W CIa0OBUAAIIMX OOYyYarOLIMXCS:
c(OpPMHPOBAHHOCTh YMEHHUS MCIIOJB30BaTh peIbePHO
TOYEUYHYI0 cucrteMy o6o3HaueHuit JI. bpaitng s
3alUCH XUMHUYECKHX (OPMYIT;

13) c(OpMUPOBAHHOCTh IIPEICTABJICHUN: 0
MaTepHabHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJIGHMM MPUPONBI; O MeCcTe H
3HAYEHUU XMMUU B CHCTEME €CTECTBEHHBIX HayK U ee
poru B oOecredyeHMH  YCTOWYMBOIO  pPa3BUTHS
YeJI0BEYEeCTBA: B PEIICHUH INPOOJIEM HKOJOTHUECKOMH,
DHEPreTUYECKOW W  THUIIEBOM  0€30MacHOCTH, B




5) @usuueckoeo socnumarusi:

- c(hOpMHUPOBAHHOCTH
30pOBOrO0 U 0E30MacHOro
obpaza KU3HH,

OTBETCTBCHHOTO OTHOIICHHS
K CBOEMY 3/I0pPOBBIO;
- MOTPeOHOCTh B (PU3UUECKOM

COBEPILICHCTBOBAHHH,
3aHATHAX CIIOPTUBHO-
03JI0POBUTEIBHOU
JEATENLHOCTBIO;

- aKTHUBHOE  HENpUATHE
BPEIHBIX TPHUBBIYEK M HHBIX
dbopM TpUUMHEHHUS Bpeaa
buznueckomy u

IICUXUYECKOMY 3/I0POBBIO;
6) mpy0o6o2o 60cnumManusi:
- TOTOBHOCTb K TpyaYy,
OCO3HaHHE LIEHHOCTHU
MacTepcTBa, TPYA0Jto0ue;
- TOTOBHOCTb K aKTHUBHOH

JeSTEeITbHOCTH
TEXHOJIOTUYECKO u
COLIMAIBHOU
HanpaBJIeHHOCTH,
CIIOCOOHOCTh WHUIIMUPOBATH,
TUTaHUPOBATh u

CAMOCTOSTCIIBHO BBIIIOJIHATH
TaKyo e TeIbHOCTH;

- HHTEpeC K Pa3IUYHBIM
chepam mpodeccroHaNbHOM
JCATCIIBHOCTH, YMCHHUE

2) Osnaoenue yHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OetiCEUAMU.
a) obmieHue:

- OCYIIECTBIISATh KOMMYHUKAIIMHA BO
Bcex cdepax KU3HU;

- pacmo3HaBaThb  HeBepOalbHbIC
cpeacTtBa  OOINEHUS, TTOHUMATh
3HaYCHWE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh MPENOCHITKU
KOH(DIUKTHBIX CUTYyaIui u
CMSITYaTh KOH(IUKTHL;

- BJIQJIETh PA3UYHBIMU CIIOCOOAMHU
OOIIEHUS ¥ B3aMMOJICHCTBUSI,

- apryMEHTUPOBAHHO
JIMAJIOT, YMETh
KOH(DJITUKTHBIC CUTYAIINN;

BCCTH
CMATr4aThb

- pa3BepHYTO M JIOTMYHO H3JaraTh
CBOIO TOUKY 3pEeHHS c
HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

0) COBMECTHasl IeITEIIbHOCTh:

- TOHMMaTh U  MHCIOJIb30BaTh
MIPEUMYIIECTBA  KOMAaHJIHOM W
WHIUBUAYAIbHON paboThI;

- BbIOMpAaTh TEMaTHUKy U METOJIbI
COBMECTHBIX JEHCTBUH C YYETOM

o0Imux MHTEPECOB "
BO3MOXKHOCTEH  KaXJIOT0  WIeHa
KOJUICKTHBA,;

- TPUHHAMATh LEIU COBMECTHOU
JEATENIBHOCTH, OpPraHU30BbIBATh U
KOOPJIUHUPOBATh JIEHCTBUS MO €€

Pa3sBUTHH MEIHIIMHBI, CO3/IaHUM HOBBIX MaTEpPHAaJOB,
HOBBIX  HWCTOYHHKOB DJHEPru¥, B  OOCCICUCHHUH
paIroOHAIBLHOTO PUPOAOIIOIH30BAHUS, B
(hOpPMUPOBAHUHM MUPOBO33PEHUS M OOIICH KYIbTYpHI
YeJIOBeKa, a TaKKe JKOJOTHYECKH OOOCHOBAaHHOTO
OTHOINICHHSI K CBOEMY 3I0POBBIO M IPUPOTHOM Cpefie;

14) BraseHre CUCTEMON XUMHUYECKUX 3HAHHWH, KOTOpast

BKJIIOYAET: OCHOBOIIOJIararolme MTOHSTHUSA
(IOMOTHUTENFHO K CHUCTEME TMOHATHH 0a30BOrO
YPOBHSI) — U30TOIBI, OCHOBHOE M BO30YXICHHOE

COCTOAHHUEC aTOMa, rn6pmm3aum1 ATOMHBIX Op6HTEU'ICI>i,

xumudeckas cBazb («O» m «T-CBA3b,, - xparppie
CBSI3M), MOJIApHAs ~ KOHLEHTpalus, CTPYKTypHas
¢dopmyna, uzoMmepusi (CTpyKTypHasi, TeoMeTpuyecKas
(uMc-TpaHC-U30MEpHsl), TUMBl XMUMHUYECKHX pPEaKLui
(romMo- U rereporeHHble, 00paTuMble U HEOOpaTUMBbIE),
pacTBOpbl  (MCTUHHBIE,  JHUCIEPCHBIE  CHUCTEMBI),
KpUCTAJIJIOTUAPATHI, CTETEHb JICCOLIMAIN,
AIIEKTPOJIN3, KPEKUHT, pUPOPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHYECKHE 3HaHUA,
JEeKalMe B OCHOBE IIOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKUX SIBJIEHUH, COBPEMEHHBIE
IIPEJICTABICHUS. O CTPOEHUM BEILECTBA HAa aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJSIPHOM  YpPOBHSX;
NPEJCTAaBICHU O MEXaHM3MaX XUMHUYECKUX PEaKIHi,
TEPMOJUHAMHYECKHUX U KHHETHYECKUX
3aKOHOMEPHOCTSX HMX NPOTEKaHUs, O XHUMUYECKOM
PaBHOBECHHM, TUCTIEPCHBIX CUCTEMAX, (AKTOJIOTUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, IIOJIYYEHUH U
0e3onmacHOM HCIOJIb30BaHUN BaXHEHIIHNX
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB B OBITY U
MIPAKTUYECKONW  JIeSITEIbHOCTH  YEJIOBEKa;  OOIHX




COBEpIIAThH OCO3HAaHHBIH
BEIOOp Oymymieit mpodeccuu
u pealin30BbIBATh
COOCTBEHHBIC KU3HCHHBIC
TUIaHbI;

- TOTOBHOCTh U CIOCOOHOCTH
K 00pa3oBaHMIO u
caM000pa30BaHUIO Ha
MIPOTSHKEHUH BCEU KU3HU;

7) 9KOJI02UHECKO20
80CNUMAHUA

- c(hOpPMHUPOBAHHOCTH
9KOJIOTMYECKON  KYJIbTYpHI,
TMOHUMAaHUE BITMSTHUS
COLIMATIbHO-9KOHOMHUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE
NPUPOAHOM U  COLMAIBHOM
Cpenbl, OCO3HaHUE
rI100ambHOTO Xapaktepa
9KOJIOTMUYECKUX MPOOIIeM;

- TUTAaHUPOBAHHE u
OCYILIECTBJIEHNUE JCHCTBUU B
OKpyXXarolmien  cpege  Ha
OCHOBE 3HAHUS esen
YCTOWUYHBOIO pa3BUTHA
YeJI0BEYECTBA;

- aKTUBHOE  HEMPHSITHE
NEUCTBUN, MPUHOCAIIUX BPEX
OKpY>Karollen cpere;

- yMEHHE MPOTHO3HPOBATH
HeOJIaronpusiTHoIC
9KOJIOTUYECKHUE TIOCIEICTBUS

JOCTH)KEHHMIO: COCTaBIISATh  IUIAH
JEWCTBUM, paCIpPENENATh PO C
y4€TOM  MHEHHMH  YYaCTHUKOB
00CyX1aTh pe3yabTaThI
COBMECTHOH paboThI;

- OLICHUBAaTBh KayeCTBO CBOErO
BKJaJa M KaXIOro Yy4YacTHHKaA
KOMaH/Ibl B OOLIUH pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

- IpemjlaraTb HOBBIE IIPOEKTHI,
OLICHUBAaTb MACH C  IO3HULHHU
HOBH3HBI, OpUTMHAJIBHOCTH,

HpaKTquCKOﬁ 3HAa4YUMOCTH,
- KOOpAWMHUPOBATL W BBIIIOJHATH
pa60Ty B YCIOBHUHAX PCaJIbHOTIO,

BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO
B3aNMO/ICHCTBHS,

- OCYILIECTBIISATH MO3UTHUBHOE
CTpaTErMYecKoe  IOBEACHUE B

Pa3IUYHBIX CUTYALUSX, MPOSBISATH
TBOPYECTBO U BOOOpa)keHUE, ObITH
MHUITUATUBHBIM.

3) QOsnadenue yHUBepCaIbHLIMU
pe2yIamueHbIMU OeUCBUIMU:

a) CaMOOpTaHU3aIUs:

- CaMOCTOSITENIbHO OCYIIECTBISATh
MO3HABATEIBHYIO  JICATEIBHOCTb,
BBISIBJISITH TIPOOJIEMBI, CTaBUTH H
dhopmynupoBaTh COOCTBEHHBIC
3a/1a4n B o0pa3oBaTenbHON
NEATCILHOCTH W JKH3HCHHBIX

HAyYHBIX MPUHIMIAX XUMUYECKOrOo MPOU3BOJACTBA (Ha
npuMepe TPOU3BOJCTBA CEPHOWM KHCIOTHI, aMMHAaKa,
MeTaHoJ1a, epepadboTKu HEPTH);

15) c(hOpMHUPOBAHHOCTH yMEHUM BBISIBIIATD
XapakTepHble MPU3HAKK U B3aUMOCBS3b H3YYCHHBIX
MOHSTHIA, MPUMEHATH COOTBETCTBYIOIINE MOHATHS TPH
ONHMCAHUU CTPOCHUSI U CBONCTB HEOPraHMYECKHX MU
OpPTaHWYECKHUX BEIIECTB U MX TPEBPAIICHUN; BBISBIISTH
B3aMMOCBSA3b XHMHUYECKUX 3HAHUH C MOHATHSAMH H
MPEJCTAaBICHUSIMA  JPYTUX TPEAMETOB I Oolee
OCO3HAHHOTO TIOHMMaHUSi U OOBSICHEHUS CYIIHOCTH
MaTepUaIbHOrO0  EIUHCTBA  MHpA;  KCIIOIH30BATh
CUCTEMHbIE XUMHUYECKUE 3HAHHS JUIsi OOBSCHEHUS H
MIPOTHO3HPOBAHUS SIBIICHUH, UMEIOIITUX
€CTECTBEHHOHAYYHYIO IPUPOAY;

16) chopMHUPOBAaHHOCTH YMEHHH  HCIIOJIb30BaTh
HAaUMEHOBAHMS XUMHYECKHUX COETMHEHUI
MEXTyHAPOIHOTO coro3a TEOPETUIECKOM u
NPUKIAIHON XUMHUUM W TPUBUAIBbHBIE HA3BAHUSA
BEIICCTB, OTHOCSIIMXCSA K WM3y4EeHHBIM Kjaccam
OpTraHMYECKUX ¥  HEOPraHWYeCKUX  COCIUHEHMIA;
UCIIONIb30BAaTh  XHMHYECKYIO CUMBOJIUKY  JUIS
cocTaBleHUs (QOopMyNnl HEOPTaHWYECKUX  BEIIECTB,
MOJICSKYJSIDHBIX ¥ CTPYKTYPHBIX  (pa3BEepHYTHIX,
COKpAILIEHHBIX U CKEJETHBIX) (OpPMYT OpPraHUYECKUX
BEIIIECTB; COCTABJIATh YPAaBHEHUSI XUMHUCCKHAX PEAKIIHMA
U pacKpplBaTh HUX  CYIIHOCTh:  OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuit MTOCPEACTBOM
COCTaBIIEHUSI DJIEKTPOHHOTO OallaHca JTHX peaKIluii;
peaknuii MOHHOTO OOMEHa IyTeM COCTaBICHUS UX
MIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN; peaKIIuii
THJIPOJIN3a, peakIuil KomIuiekcooOpa3zoBaHus (Ha




PEIIPUHIMAEMBIX
JIEHCTBUM, MPEeIOTBPAILATH
ux;

- pacuMpeHue OTIBITa
JeSTeTbHOCTH
3KOJIOTUYECKOMN
HaIpPaBJICHHOCTH;

8)  yemnocmu  HayyHo2o
NO3HAHUS!

- c(hOpPMHUPOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
pa3BHUTHS HAYKH u
OOIIeCTBEHHOMN NIPAKTUKH,
OCHOBAaHHOTO Ha JIAAJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAaHUIO CBOETO MeCTa B

MOJIMKYJIBTYPHOM MHUPE;
- COBEpIICHCTBOBAHHE
SI3BIKOBOM M UMTATeNIhCKOM
KyJbTYpbl ~ KaK  CpEICTBa
B3aHMOJCHCTBUA MEXIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HaAHHE LIECHHOCTH
HAy4YHOU JIESITENTbHOCTH,
TOTOBHOCTh  OCYLUECTBJISTH
MPOEKTHYIO u
HCCIIEI0BATENBCKYIO

eI TEILHOCTh
WHJUBUYAIBHO U B TPYIIIIE.

CUTYyalUsIX;

- CaMOCTOSTEILHO COCTABIATH ILIAH
pemieHuss MpoOJieMbl € y4eTOM
MMECIOIINX CS pecypcos,
COOCTBEHHBLIX BO3MOXKHOCTEM H
MPEIIIOYTEHHI;

- JlaBaTh OLICHKY HOBBIM
CUTYalUsIM;

- pacmupsTh paMKd y4eOHOTro
npeaIMeTa Ha OCHOBE JIMYHBIX
MPEATIOYTEHHI;

- Jienatb OCO3HAaHHBIA  BBIOOD,
apryMeHTUPOBaTh ero, Opathb
OTBETCTBEHHOCTH 32 PEUICHUE;

- OICHUBATh  NPHOOPETCHHBIN
OIIBIT;

- CrocoOCTBOBaTh (HOPMUPOBAHHIO
U TIPOSIBJICHUIO IIMPOKOU 3PYIULIUN
B pasHbIX o0NacTAX 3HaHWUH,
MTOCTOSIHHO MOBBIIIATD CBOI1
0o0pa3oBaTeNbHBIH U KYJIbTYPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

- JlaBaTh OLICHKY HOBBIM
CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B
NESATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

- BJIAJICTh HaBBIKAMH
MO3HABATENbHON pedlekcun Kak
OCO3HAHMS COBEpIIAEMbIX
JeHCTBUIM Hu MBICIIUTEIbHBIX
MpOLECCOB, HMX PE3YIbTATOB U

npuMepe THAPOKCOKOMILJIEKCOB LUHKA M AJTIOMHUHUS);
MOJATBEP)KIAaTh XapaKTEpHbIE XUMHUYECKHE CBOMICTBa
BEIIECTB COOTBETCTBYIOUIMMH OSKCIIEPUMEHTAMU U
3alMCAMU YPABHEHHN XUMUYECKUX PEAKLIHA;

17) chopmMupoBaHHOCTh yMEHHH KIacCH(PHUIIUPOBATH
HEOpraHMYECKHe M  OpPraHUYecKHe BELIECTBA U
XUMHUYECKHE PEaKIMH, CaMOCTOSTEJIbHO BBIOUPATH
OCHOBaHUS U  KpPUTEpUH i1  KiaccuuKaiuu
M3Y4aeMbIX XUMHYECKHX OOBEKTOB; XapaKTepH30BaTh
COCTaB Hu BaKHEHIIIHE CBOMCTBaA BEILICCTB,
MPUHAJISKAIINX K ONPEIEICHHBIM KJlaccaM U TpyInaM
COEIMHEHUI (mpoctele BELIECTBA, OKCH/IbI,
THJIPOKCHUJIBI, COJIM; YTJIEBOJAOPOJbI, MPOCThIE dPUPHI,
CHUPTHI, (PEHOJIBI, ABICTHIBI, KETOHBI, KapOOHOBBIC
KHCIIOTBI, CIIOKHBIE d(UPHI, KUPBI, YTIEBOJIbI, AMHUHBI,
aAMUHOKHCJIOTBI, OEJIKN); IPUMEHATh 3HAHUS O COCTaBe
U CBOMCTBaxX BEWIECTB JUId SKCIEPUMEHTAJIBHON
IIPOBEPKU TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH
MIPOTEKAHUsI XUMUYECKUX PEAKINI U TPOTHO3UPOBAHUS
BO3MOKHOCTEHN MX OCYILECTBIICHHUS,

18) cdopmupoBaHHOCTH YMEHHMH MOJITBEPXkAaTh Ha
KOHKpPETHBIX  IpUMepax  XapakTep  3aBUCHMOCTH
pEaKMOHHON CIIOCOOHOCTH OpPraHUYECKUX
COEIMHEHUN OT KPATHOCTH W TUIA KOBAJICHTHOW CBS3U

(«9» u «T-CBA3b ) p3ayMHOrO BIMSHUS ATOMOB 1
TPYIIIT aTOMOB B MOJIEKYJIaX; a TaK)Ke OT OCOOCHHOCTEH
peanu3aliy  pa3iMyHBIX MEXaHM3MOB IPOTEKaHMS
peakuuit;

19) cdopmupoBaHHOCT, YMEHHUH XapaKTEepU30BaTh
DIIEKTPOHHOE CTpPOEHHE aToMoB (B OCHOBHOM |
BO30Y)XJICHHOM COCTOSIHUM) M MOHOB XHMHMYECKHX
aneMeHToB 1 — 4 mepuonoB [leprnoanyeckor cucTeMsl




OCHOBAHHIA;

- UCII0JIb30BaTh IPUEMBI
pediekcun Ui OLIEHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS,

- yYMeThb OLEHUBaTh pPHUCKH H
CBOEBPEMEHHO MPUHUMATH
pEIIeHHUS 110 UX CHIKEHUIO;

B) OMOIMOHAIBHBIA WHTEIUIEKT,
TIpeIoJIararoii
c(hOpMHUPOBAHHOCTH:

- CaMOCO3HAHUS, BKIIOYAIOIIETO
CIIOCOOHOCTh ~ TIOHMMAaTh  CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUICTh
HarpaBJICHUs pa3BHUTHSA
COOCTBEHHOU SMOIMOHAIBHON
cdepsl, OBITh YBEpEHHBIM B ce0e;

- caMOperyIHpOBaHus,
BKJTFOYATOIIETO CaMOKOHTPOJIb,
yMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE
MOBEJICHNUE, CIIOCOOHOCTh
aJanTHPOBATHCS K
OMOIIMOHANBHBIM W3MEHEHUSM H
MPOSIBJISITH THOKOCT®, OBITh
OTKPBITHIM HOBOMY;

- BHYTpPEHHEHN MOTHBALUH,
BKJIIOYAIOLIEH  CTpEeMJIEHHE K
JOCTIDKCHHIO TI€IM W YCIEXYy,
ONITUMHU3M, WHUIIMATUBHOCTD,
yMEHUE JeHCTBOBaTh, HCXONS W3
CBOUX BO3MOXXHOCTEH;

- SMIIATHH, BKJIIOUAIOIIEH

JA.N. MenzaeneeBa M HUX BAJICHTHbIE BO3MOYKHOCTH,
UCTIONB3Yysl TOHATUS  «S», «P», «d-3IEKTPOHHBICY
opOuTaNu, DJHEPreTUYECKUE YPOBHH;,  OOBSICHSTH
3aKOHOMEPHOCTH W3MEHECHHSI CBOWCTB XHMHYECKUX
AJIIEMEHTOB U 00pa3yeMbIX HMMH COEIUHEHHH 110
MEePHOaM U TPYIIIaM;

20) BiajieHUe CUCTEMOM 3HAHWUK O METOJaX HAyYHOTO
MO3HAHUS  SIBJICHUW TMPUPOABI, HCIOJIB3YyEeMBIX B
€CTECTBCHHBIX HAyKaX U YMEHHUSIMU MPUMEHSTh 3TU
3HaHWUS TIPU  OKCIICPUMEHTATLHOM  HCCIICIOBAHHUH
BEUIECTB M JJsi OOBACHEHUS XHUMHUYECKHUX SIBICHU,
UMEIOIMX  MECTO B TPHPOJE  NPAKTHYCCKOU
JESITEIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM JKU3HH,

21) chopMHpPOBaHHOCTH YMEHHUH MPOBOAUTH PACUETHI
Mo  XUMHYECKUM  QopMmyJaM U  YpaBHEHUSIM
XUMHYECKHUX PEAKINHA C MCIOIh30BAaHUEM (PU3HUYCCKUX
BeIMYMH  (Maccel, oOBeMa Ta30B, KOJIWYECTBA
BEIIIECTBA), XapaKTePU3YIOIIHX BeIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: PacueThl MO HAXOXKICHUIO
XUMHUYECKOH (OPMYJBI BEMIECTBA; PACYECTHl MacChl
(oObema, KONMMUYeCTBa BEIIECTBA) MPOJYKTa pPEaKIIHUH,
€CIIM OJHO W3 HWCXOTHBIX BEIIECTB JIAHO B BHJIC
pacTBOpa €  OIPENCICHHOM  MaccoBOM  JOJIEH
PAcCTBOPEHHOTO BEIIECTBA WJIM JJAHO B M30BITKE (MMEET
MpPUMECH); PacyeTbl MacCcOBOM WM OOBEMHOW JOTH
BBIXO/Ia TMPOJYKTa PEAKIMH, pPacdeThl TEIJIOBOTO
sddekra peakiuii, 00beMHBIX OTHOIIICHUI Ta30B,;

22) cpOpMHPOBAHHOCTH YMEHHH MPOTHO3HPOBATH,
aHAIIM3UPOBATh u OLICHUBATH C MO3UIUI
JKOJIOTHYECKON 0€30MacHOCTH MOCIENCTBUSA OLITOBOI 1
MIPOU3BOJICTBEHHOU JeSITebHOCTH YeNoBeKa,
CBSI3aHHOM C TIepepabOTKOI BEIIECTB; HCIIOJIH30BAThH




CITOCOOHOCTH IMOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBAaTh €ro  IpH
OCYIIECTBICHUM  KOMMYHHKAIIHH,
CIIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHHIO;

- COIMAJIHBIX HAaBBIKOB,
BKJIFOYAFOIIHX CIIOCOOHOCTH
BBICTPanBaTh OTHOIIIEHUS c
OPYTHMH  JIIOJbMH, 3a00THTKCS,
MPOSIBIIATh HMHTEPEC W pa3peliarh
KOH(JIMKTHI,

T) IPUHSITHE Ce0s U IPYTHUX JIFOICH:
- MpUHUMAThL CceOsl, MOHUMAas CBOH
HEJ0CTaTKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHBBI M apTYMEHTBI
OpyTUX JIOJAEH Tpu  aHalu3e
PE3YJIbTATOB JIEATEIHHOCTH;

- MIpU3HABaTh CBOE MPABO M IMPaBO
JIPYTHUX JIIOJIEH Ha OMIHOKY;
-pa3BUBaTh CIOCOOHOCTH MOHUMATH
MUD € TTO3UIUH JIPYTOro YeJIOBEKA.

MOJIyYEHHBIE 3HAHMSI ISl TPUHATHS TPaMOTHBIX
penieHuit npo0sieM B CUTYyallUsIX, CBA3aHHBIX C XUMUEH;
23) chOpPMHPOBAHHOCTh YMEHUH CaMOCTOSITEIIBHO
IUTAHUPOBATh U MPOBOJUTh XMUMHUYECKUN IKCIICPUMEHT
(mony4yeHue U M3yuyeHUE CBOWCTB HEOPraHUYECKUX H
OpraHWYECKHX BEIIECTB, KA4YCCTBCHHBIC PEAKIUU
YIJIE€BOIOPOIOB Pa3IUYHbBIX KJIACCOB u
KHCIIOPOJICO/ICP)KANUX ~ OPraHWYEeCKHX  BEIICCTB,
pelieHue AKCIIEPUMEHTAIbHBIX 3a1au o
paclo3HABAHWIO HEOPTaHWYECKUX W  OPTaHHUYECKUX
BCIIECTB) C COOJIIOJIGHHMEM TIPaBWJI  0E30IMacHOI0
oOpamieHuss ¢  BemecTBaMH H  J1a0OpaTOPHBIM
obopyznoBanueM, GopMyIHUpOBAThH LIETH UCCIECTOBAHMS,
MPEIOCTABIIATE B Pa3MuHON  (QopMe pe3ylIbTaThl

OKCIIEPUMEHTA, aHAJIM3UPOBaThb M OICHUBATh HX
JIOCTOBEPHOCTb;
24)  chopMHpPOBAHHOCTb YMEHHMH  OCYIIECTBISATh

L[eJICHAIIPaBJICHHbII NTOUCK XUMHUYECKON HH(pOpMaIun
B Pa3IMYHBIX UCTOYHHMKAX (Hay4Has U yueOHO-HaydHas
JuTepaTrypa, CpeiCcTBa MaccoBOM HHGOpMAIMH, CETh
WuTepHer W Apyrue), KPUTUYECKH aHAJIW3UPOBATh
XUMHYECKYI0 HH(poOpMaluio, nepepabarbiBaThb €€ U

UCIIONIb30BaTh B COOTBETCTBUUM C  TOCTAaBJICHHOM
y4aeOHOM 3a/1auel;

25) c(OpMUPOBAHHOCT, ~ YMEHHH  OCO3HaBaTh
OTMACHOCTh BO3JICUCTBUS HA JKUBBIE OpraHU3MBI

ONPEAEIEHHBIX BELIECTB, MOHUMAsi CMBICI MOKa3aTems
MpENEIbHON JIOMYCTUMOW KOHUEHTPALMHU, U TOACHSITH
Ha puMepax CII0COOBI YMEHBIIIECHUS u
NpEIOTBpPAlIEHUs] KX BpPEIHOTO BO3JEHCTBUA Ha
OPraHu3M YEeJIOBEKA.




2. CTPYKTYPA U COAEP) KAHUE YYEBHOTI O ITPEJMETA

2.1. Tpy10eMKOCTb OCBOeHHUSsI Y4eOHOI0 mpeIMeTa

st ounoii gopmbl 00ydeHUs1:

HauMeHoBanue cocTaBHBIX

O0BeM B yacax

B 1.4. B popme nmpaxr.

YyacTeil THCIUIJIHHBI MOJATOTOBKH
VueOHEbIe 3aHATHSA, B T.4. 110 0
Jlexyuu 36 0
Ipakmuueckue 3anamus 36 0
Jlabopamopnwie 3anamus 36 0
Koncynomayuu 2 0
CamocrosTenpHas padbora 14 0
[TpomesxyTouHas arTecTanus 4 0
Bcero 34 0

Jis1 3a04HOM popMBbI 00yUeHH:

HanmeHnoBaHnue coCTaBHBIX

O0BeM B yacax

B 1.4. B popme npaxr.

yacTeil TUCHMIIHHBI MOArOTOBKH
VYueOHbIe 3aHATHS, B T.4. 10 0
Jexyuu 4 0
Ipaxmuueckue 3ansamus - -
Jlabopamopnvie 3ansamus 6 0
Koncynomayuu - -
CamocrosrenbHas pabora 116 0
[TpomesxyTouHas aTTecTanus 2 0
Bcero 34 0




2.2. TemaTnueckoe NJIAHMPOBAHME U coiepkaHue o0meoOpa3oBaTebHOro yueonoro npeamera OYIL.07.Y Xumus

Jl1st 0uHOi (popMBI 00yUeHHS:

O0bem, akan.

4/ B TOM
yHcie B
HaumenoBanue Coaep:xanue yueOHOro Mmarepuasia u (OpMbl OPraHu3anuu AesATEIbHOCTH 00y4a0LINXCH phopme
pa3zeioB NPAKTHYECKO
U TeM 71
MOATOTOBKH,
akaa. 4
1 2 3
Pa3nes 1. TeopeTnueckue 0CHOBbI OPraHNYeCcKOi XHMHUH.
Tema 1.1. Jexkyuu 2/0
Ilpeomem Cooeporcanue yueonoco mamepuana: Ilpenmer u 3HaueHUE OPraHUYECKOM XWMHUHU, IPEICTABICHUE O

OP2aHUYEeCKOol XUMUU.
Teopusa cmpoenusn
op2anuuecKux
COeOUHeHUIl
A.M. Bymneposa

MHOTr000pa3uy OPraHUYECKUX COEIUHEHUH. DJIEKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE M
BO30YXKIEHHOE COCTOSIHMS. BaneHTHble BO3MOXKHOCTH aToMa yriepojaa. XUMHYecKas CBs3b B
OpPraHMYECKHUX COEAMHEHUsX. Tumbl TMOpUAM3alMKM aToma yriepojaa. MexaHu3Mbl 00pa3oBaHMA
KOBAJEHTHOM CBSI3M (OOMEHHBIH M JOHOPHO-aKUENTOpHBINH). Tumbl NEepeKpbIBaHUS aTOMHBIX
opburanei: 6- u m-cBsi3u. OpuHapHas, ABOHHAas M TpoiHas cBsA3b. CocoObl pa3pbiBa CBsA3ei B
MOJIEKYJIaXx OpraHuveckux BemecTB. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie uaaeKkTpodue.
Teopust crpoeHus opraHmdeckux coequHeHuii A.M. bytiiepoBa M €€ COBPEMEHHOE DPa3BUTHE —
CTPYKTypHasi TE€OpUs OPraHMYEeCKUX COEIMHEHUIN. 3HaueHHE TEOpUU CTPOCHHUS OpPTaHMYECKUX
coerHeHu. MoJeKyssipHble U CTPYKTYpHbIe (popmyiibl. CTPYKTYpHBIE (OPMYIIbIpAa3IHUHBIX BUJIOB:
pa3BepHyTasi, COKpallleHHas, ckeneTtHas. M3omepus. Bunabl  u3omepuu:  CTpYKTypHas,
IPOCTPaHCTBEHHAsI. DJIEKTPOHHBIE A((EKTHl B MOJIEKYJIaX OpPraHUYECKUX COeTUHEHUH. HIyKTUBHBIIHI
u Me3oMepHbli 3¢ dexTsl. [IpeacraBnenue o knaccupukanuy OpraHMYecKUX BellecTB. [loHsATHE O
¢ynkunonanpHOi rpymnme. ['omomorus. I'omonormueckue psaasl. HomeHknatypa oOpraHHYecKUX
coeIMHEHUHN (cucreMaTHdecKkass M TpUBHANbHbIE Ha3BaHusA). OcoOeHHOCTH M KiaccuUKaIsg
OpraHMYECKUX peakiuid. OKUCINTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHY B OPraHUYECKON XUMUU.




1 2 3
IIpakTHyecKkue 3aHATHSA 2/0
JlaGopaTopHble 3aHATHS -
CamocrosiTesibHasi padoTa -
Pa3nen 2. YriieBogopoabl.
Tema 2.1. Jdexyuu 2/0
Ilpeoenvhuie Cooepoicanue yuebnoeo mamepuana: Ankanbel. ['oMonorndeckuil psij ajakaHoB, oOmias Qopmysna,
Y211e6000poobl — HOMCHKJIATypa M W30MEpHs. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJ ajKaHOB, SP
aIKambl, ruOpuIu3anysi aTOMHBIX OpOWTanel yriepona, G-CBsi3b. Koughopmepvi. Dusznyeckue CBOWCTBA
YUKI0AKAHDbL. IKaHOB. XMMHYECKHE CBOWCTBA aJKAHOB: PEAKIIMU 3aMEIICHUS, W30MEPU3AINH, JCTUAPUPOBAHUS,
UKJIM3ALUH, TAPOJIN3a, KPEKUHIa, TOPCHHUS.
Haxoxnenne B mpupone. CrocoObl TONydeHUS W MPUMEHEHHE ankaHoB. [lukmoankansl. OOmas
dbopmyna, HOMeHKIaTypa U uzomepus. OCOOCHHOCTH CTPOCHHS W XHMHYECKHUX CBOWCTB MaJIbIX
(uMKIIONponaH, IMUKIOO0YTaH) M OOBIYHBIX (IMKIONEHTaH, IIUKIOTeKCaH) HUKIOoaNKaHoB. CrocoObl
MOJTyYEHUS ¥ IPUMEHEHHE ITUKII0ATKaHOB.
IlpakTHyeckne 3aHATHA 2/0
JlabopaTropHble 3aHSITUS -
CamocrosiTeibHas padoTa 2/0




1

Tema 2.2.
Henpeoenvnovie
21€6000p00bL:

A/IKeHbl, AIKAOUEHbl,
AIKUHbBL

Jlekuuu

Cooeporcanue yuebnoco mamepuana: AJKeHbl. ['OMONIOrHYeCKMi psAJ alKeHOB, oOwas ¢Gopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKEHOB, sz-m6punn3aum{
aTOMHBIX opOuTaneil yrimepoma, o- U m-cBsa3u. CTpyKTypHas M reomeTpuueckas (yuc-mpauc-)
n3omepus. dusnyeckue CBOMCTBA aJIKEHOB. XHMMHMYECKHE CBOWMCTBA: PEAKLUU IPUCOCIUHECHMS,
3aMeIlEeHUs B O-IIOJIO’KEHHE IPU JIBOMHOM CBsA3M, HOJIMMEpHU3alMU U OKUCIeHUs. [Ipedcmasnenue o
mexanuzme peakyuu 21ekmpoghuivnozo npucoeounenus. IlpaBmio MapkoBHukoBa. KauecTBeHHbIE
peakuMu Ha JBOMHYIO0 CBs3b. CHOCOOBI MOJNIyYE€HUS U TPUMEHEHUE AJIKEHOB. AJIKa/JUEHBI.
Knaccudukarusi ankagueHoB (CONMpPSDKCHHBIC, H30JUPOBAHHBIC, Kymyauposanuvie). OCOOCHHOCTH
3JIEKTPOHHOTO CTPOEHHUS U XMMMUYECKUX CBOICTB CONMPSIKEHHBIX TUEHOB, 1,2- u 1,4-nmpucoenuHenue.
[Tonmumepusanus conpspKeHHBIX 1HeHOB. CrIocOObl MOMY4YEeHHUs U IPUMEHEHUE AJIKaJUEHOB. AJIKUHBI.
['omonoruyeckuit psia ankuHoB, oOmas (opmyia, HOMEHKIATypa M H30MepHs. DIJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKUHOB, SP-TMOpUIu3alus 3JIEKTPOHHBIX OpOuTaneil aroma
yraepona. dusnueckue cBOMCTBAa aJIKMHOB. XMMHYECKHE CBOWMCTBA: PEAaKUMM IPUCOCAUHEHHS,
JUMEpU3alM U TpUMEpPHU3aLnU, OKHcIeHUsA. KUCIOTHBIE CBOMCTBA aJKMHOB, HMEIOUIUMX KOHIIEBYIO
TpoiiHylo cBsi3b. KauecTBeHHbIE peakiuy HAa TPOHHYIO CBA3b. CIOCOOBI MOJIYYEHUS U NPUMEHEHUE
AJIKWHOB.

4/0

IIpakTHYeckHe 3aHATHA

2/0

JlabopaTropHble 3aHATHUS

4/0

CamocrosiTejibHas padoTa

2/0

Paznen 3. Kuciopoacoaep:kaniue opraHnueckue COeTHHEHHUsI.
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Tema 3.1.
Cnupmut. @enon.

Jlekuuu

Cooeporcanue yuebnoco mamepuana: IlpeaenpHbsle oqHoaTOMHBIE cUpThl. CTpoeHHe MoJekys (Ha
nprMepe MeTaHoJia U TaHousa). 'omMonorudeckuii psij, odmas ¢popmynna, ©30MepHsi, HOMEHKJIATypa H
kinaccupukanus cnuproB. Pusndeckue cBolcTBa cnupToB. BojoponHas cBsA3b. XUMHUYECKHE
CBOMCTBA: pCaknuu 3aMCIICHUs, ACruaparaliii, OKHUCJIICHUA, BSaHMOHeﬁCTBHG C OPraHUYCCKHMHU H
HEOpraHM4ecKuMH kucioramu. KauecTBeHHas peakiys Ha oAHOATOMHbIE cClIUPThl. Dusnonoruyeckoe
JIefiCTBHE ATaHOJa M MeETaHoJa Ha opraHu3M uejoBeka. CrnocoObl MOJyuyeHUs U IPUMEHEHUE
OJIHOATOMHBIX crupToB. [IpocThie 3¢gupsl, HOMeHKIaTypa U n3omepusi. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB. MHOroaToMHBIC CIIMPTHI: OTUJICHITIMKOJb W TJIULHCPHH. dumsnyeckue u
XMMHUYECKHECBOMCTBA: peaKUH 3aMELEHHs], B3aUMOIEHCTBIE C OPraHUYECKMMHU U HEOPTaHUYECKUMHU
KHCJIIOTaMM, Ka4CCTBCHHAA pPCaKIHdA Ha MHOI'OATOMHBIC CIIUPTHI. dusznonornyeckoe I[CﬁCTBHG Ha
opranusM yesnoBeka. CriocoObINOTy4YeHUsI U IPUMEHEHHE MHOI0aTOMHBIX criupToB. deHon. CtpoeHue
MOJIEKYJIbl, B3AHMHOCBIIMSHUE THUAPOKCOTPYIIIBI M OCH30JIBHOTO siyipa. Pu3nyeckue cBoicTBa (heHoa.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB (eHosa. KauecTBeHHble peakuuu Ha (eHod. TOKCHYHOCTb
¢denona. CiocoOsI mosryueHust U npuMeHeHue ¢peHona. GenonpopmanbaeruaHas CMOoa.

2/0

IIpakTHYeckHe 3aHATHA

2/0

JlabopaTropHble 3aHATHUS

4/0

CamocrosiTeibHas padora
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Tema 3.2.
Kapoonunvnuie
coeounenusn:
anb0e2uovl U Kemoubl.
Kapoonoevie
kucnomut. Cnoswcnole
aghupel. JKupot.

Jlekuuu

Cooeporcanue  yuebnHozo mamepuana: KapOOHWIbHBIE COEOUHEHHS: albJCTUABI U  KETOHBI.
DJEeKTPOHHOE CTpOeHHE KapOOHMIIBHON Tpymmbl. ['oMonorndeckue psiibl ajabAETHIOB M KETOHOB,
obOmast dopmyna, u3zomepus M HOMeHKIarypa. dusnueckue CBOWCTBAa albJETHIOB U KETOHOB.
XUMHYECKUE CBOMCTBAa albAETHIOB M KETOHOB (peakuuu IMpucoenuHenus). IIpedcmasnenue o
Mexauuzme peakyuii HyKieoguivHoco npucoeouneHus. OKUCICHHE albJIETH/IOB, KaueCTBEHHBIC
peakmuu anpaeruaoB. CriocoObl MOMyYeHUs] W MPUMEHEHHE allbJCTHI0B U KETOHOB. OJIHOOCHOBHBIC
npenenbHble  KapOOHOBbIE KHCIOTHL. (OCOOEHHOCTH CTPOEHUS MOJEKYT KapOOHOBBIX KHCIOT.
N3omepusa u HOMeHKIaTypa. PuU3HYECKUE CBOWCTBA, BOJOPOAHBIE CBSI3M. XHMMHUYECKHE CBOMCTBA:
KHUCTIOTHBIE CBOMCTBA, peakiusi 3TepU(PUKALUU, PEaKUUU C Y4acTUEM YTIIEBOJOPOIAHOIO paauKana.
[TorsiTHE O TIPOM3BOIHBIX KAPOOHOBBIX KUCIIOT: CIIOXKHBIE S(DUPBI, aHeUOPUObL, 2AN02EHAHSUOPUODI,
amuowl, Humpusl. OCOOEHHOCTH CBONCTB MypaBbUHOWKHUCIOTH. MHOroo0pa3ue KapOOHOBBIX KUCIOT.
Oco0eHHOCTH CBOMCTB HEMPEACTbHBIX HAPOMATHIECKUX KapOOHOBBIX KHCIIOT, TUKaPOOHOBBIX KHCIIOT,
TUAPOKCUKApOOHOBBIX KWIOT. [IpeacraBurenu BhICHIMX KapOOHOBBIX KHCIOT: CTE€apHHOBAS,
NaJIEMUTHHOBAS, OJICMHOBAS, JIUHOIe8As, TUHOIeH08as KUCIOTHI. CriocoObI MOMyYeHUs M IPUMEHEHHE
KapOOHOBBIX KucioT. Crnoxsbele 3¢upsl. ['omonoruueckuit psn, obmas dopmyna, u3oMepus H
HOMeHKJIaTypa. JKupsl: cTpoeHne, pu3ndecKkiue 1 XUMHUIECKHE CBOMCTBA KUPOB: TUIPOIIU3B KUCIIOH H
menoyHoi cpenax. OCOOEHHOCTH CBOMCTB KHPOB, COJEPXAIUX OCTaTKH HENpeaeibHbIX KUPHBIX
KucIoT. JKupel B mpupone. MpII4 Kak CONM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBUE.
Tonamue o cunmemuueckux morowuux cpeocmaax(CMC).

2/0

HpaKaneCKue 3AHATUA

2/0

JlabopaTopHbIe 3aHATHS

CamocrosiTenbHas padora

Tema 3.3.
Yeneeoowt

Jlexkuuu

Cooepoicanue yuebrnoeo mamepuana: OO0mIas XapakKTepuCTHKa yriieBooB. Kiaccudukanus yrieBoaoB
(MOHO-, au- W monucaxapunabl). MoHOcaxapuabl: TIIOKO3a, (pykTo3a, puboO3a, TaJaKkTo3a,
ne3okcupubo3a. dusnueckue CBOWCTBA W HaxoxaeHue B mnpupoae. dDorocunrtes. Onmuueckas
usomepus. Konvuamo-yennas maymomepusi Ha npumepe MOAeKYIvl 2II0KO3bl, Npoekyuu Xeyopca, o- u
[-anomepul 2n0K03b1. XUMUYECKHE CBOMCTBA IIFOKO3bI: C yYACTHEM CIIUPTOBBIX U allbJeTUTHOUTPYII,
CIIUPTOBOC M MOJIOYHOKHCIIOE OpOXEHHE TJIOKO3bl. [IpMMEHEeHHEe TIIOKO3Bl, €€ 3HaYCHHE B
JKU3HEJIEATENIbHOCTH opranmu3ma. Jlucaxapuipl: caxapos3a, MaJbTo3a M JakTo3a. BoccTaHnaBnuBaronye

4/0
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Y HEBOCCTAHABIIMBAIOIINE AUcaxapuibl. [ 'uaponus caxapos3sl. HaxoxaeHneB npupoje u NpuMEeHEHHE.
[Tonucaxapuapl: Kpaxmai, IIIMKOTeH M Ieitono3a. CTpoeHne MakpoMoJIeKyJl Kpaxmaina, TIIMKOTeHa 1
LeJUT0a036l.  PU3MUYECKUEe CBOMCTBA KpaxMaia M LEJUII0JI03bl. XUMHYECKHE CBOMCTBa Kpaxmala
(ruaponn3, KauecTBEHHAs peakus ¢ HoA0oM). XUMHUECKHE CBOMCTBA LEIUTIOI03bI (THIPOIN3, PEaKIUsI
nosrydeHue 3pupoB 1eTt010361). [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a,alIe€TATHBIN MICIIK).

HpaKaneCRue 3aHATHSA

4/0

JlaGopaTopHble 3aHATHSA

CamocrosiTesibHas padora

Pa3znen 4. A3oTcoep:kaiue OprannyecKue coeTHHEHHsI.

Tema 4.1.
Amunset.
Amunokuciomer.
benku.

Jlekuuu

Cooepocanue  yuebnoco mamepuana: AMHUHBI — OpPraHMYECKHUE MPOM3BOJHBIE aMMHAKa.
Knaccudukanus aMmuHOB: anudaTtuyecKkue U apoMaTUYECKue; MEePBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenne Monekya, oOmas QopMmyna, H30MEpHs, HOMEHKIAarypa ¥ (HU3HUYECKHE CBOWCTBA.
XUMHUECKOe CBOMCTBa anM(aTHYeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHME, PEAKLUU C
a30TUCTON KUCITOTOMH. CONMM aNKMIIaMMOHUS. AHWIMH — MIPEJCTaBUTENIh aMHHOB apOMAaTHIECKOTO psfIa.
Crpoenue aHwinmHa. B3anMHOe BiMsSIHHME TpyHn aToMOB B Mojekyile aHwinHa. OcoOeHHOCTH
XUMHYECKHX CBOWCTB aHWIMHA. KadecTBeHHBIe peaknmuu Ha aHWIMH. CrocoObl TMONydeHHE |
npUMeHeHHe A (paTHIecKX aMUHOB M aHWJIMHA U3 HUTPOOeH307a. AMHUHOKUCIOTH. HomeHkaTypa
u uzomepusi. OTIeNnbHBIE MPEICTABUTENN O-aMHHOKUCIIOT: TIHUIWH, alaHWH, (QeHUIdIaHuH, CepuH,
2NyMmamMuHosas Kucioma, JausuH, yucmeun. Onmuueckas usomepusi amuroxkuciom: D- u L-
amunokuciomol. DOU3NYecKne CBOWCTBA aMHUHOKHCIOT. XWMHYECKHE CBOMCTBa aMHUHOKHCIOT Kak
aM(pOTEpHBIX OpPraHMYECKHX COEIMHEHMH, peaklus MOJUKOHJCHCAlluH, 00pa3oBaHUE MENTHIHOM
cBsi3U. bruonmorndeckoe 3HaueHNEe aMUHOKHCIOT. CHHTE3 MENTHA0B. belku Kak MpUPOIHBIE TIOJTHMEPHI.
[lepBuyHas, BTOpHUYHAS U TPETHYHAs CTPYKTypa OelKOB. XMMHUYECKHE CBOWCTBa OENKOB: THAPOJIH3,
JeHaTypauusi, KauyecTBEHHble peakiuuu Ha  Oenku. [lonamue 06  azomcodepacauyux
eemepoyuKkiuieckux coeounenusx. Illupumuounosvle u nypunosvie ocHoéanus. Hykneunogvle
KUCTIOMbL. COCMAB, CMpOeHUe U OUOI02UYECKas PO.lb.

4/0

IIpakTHYeckHe 3aHATHA

2/0

JlabopaTopHble 3aHATHS




1 2 3
CamocTosiTe1bHasi paboTa 2/0
Pa3nea 5. BoicokomosieKyJ/isipHbIe COeIUHEHHSI.
Tema 5.1. Jexyuu 2/0
Boicokomonexynapuwvt | Cooeporcanue yuebnozo mamepuana. OCHOBHbIE HOHATUS XUMHUH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH:
€ COeOUHeHUs. MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPHU3ALUH, CPEIHSIS MOJIEKYJsSpHas Macca.
OcHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX ~ COCOUHEHUM — MOJIMMEpU3anus |
nojJukoHAeHcauud. IlinacTmaccsl (MONMMATUIEH, MOJIUIPONMIEH, MOJWBUHUIXJIOPUA, HOJUCTHPOII).
HarypanbHblii M cuHTeTHYeckHe KaydyKd (OyTaJueHOBBIH, XJOPOIPEHOBBIH U H3ONPEHOBBIN).
Bosokna: HarypangbHbI€ (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (ALlETaTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIlPOH U JIABCaH).
IpakTHyeckue 3aHATHS 2/0
JlaGopaTopHble 3aHsATHS 4/0
CamocrosiTesibHAas pa6oTa 2/0
Pa3nen 6. TeopeTnyeckue OCHOBBI XUHMHH.
Jexyuu 4/0
Cooeporcanue yuebnozo mamepuana. AtoMm. COCTaB aTOMHBIX sifiep. XUMUYECKHH 31eMeHT. V30Tombl.
Kopnyckynapno-eonnosoii oyanuzm, o0eoticmeennas npupooa saekmpona. CTpoeHHe 3JIEKTPOHHBIX
000JI0YEK aTOMOB, K8AHMOGble YUCAA. DHEPTeTUYECKHE YPOBHHM U MOAYPOBHH. ATOMHbIE OpOUTAIIH.
Tema 6.1. Kiaccudukaruss XUMHUYECKUX DJIEMEHTOB (S-, p-, d-, f- smemenTsl). PacmpeneneHue 3JI€KTPOHOB IO
Cmpoenue amoma. aTOMHBIM OpPOUTAIISIM; NPUHYUN MUHUMYMA SHepeuu, npunyun Tlayau, npasuno XyHoa. DNEeKTPOHHbBIE
Hepuoouuecxuii KOHQUrypauuu atomMoB 31eMeHTOB | — |V nepnosoB B OCHOBHOM M BO30YXJAEHHOM COCTOSIHHH,
3aKoHu AJIEKTPOHHBIE KOH(UTrypaluu HOHOB. [lowamue 006 sHepeuu UOHU3AYUU, DHEPSUU CPOOCEA K
Ilepuoouueckan 91eKMpPoHy.  INEKTPOOTpUUATENbHOCTh. llepuonnueckuit 3akoH u Ilepumoamdeckass cucrema
cucmemna xummuueckux snemeHtoB .M. MenneneeBa. CBsasp Ilepumonmueckoro 3akoHa u Ilepuoanueckoit
Xumuieckux CUCTEMBl XMMUYECKUX DJJIEMEHTOB C COBPEMEHHOI TEOpUEH CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH
Jlemenmos U3MEHEHHs CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO
/.H. Mendeneesa. | rpynmam u neproaaM. 3HaueHue neproanueckoro 3akona JI.1. Menyeneesa.
IIpakTHyecKkue 3aHATHSA 4/0
JlaGopaTopHble 3aHATUA -
CaMmocrosiTe1bHasi paboTa 2/0




Tema 6.2.
Cmpoenue eewecmea.
Mnozooopazue
eeuyecme.
Xumuueckue peaxkuyuu.

Jlekuuu

Cooeporcanue yuebnozo mamepuana. XUMHAYecKasl CBsI3b. Buabl XMMHUYECKOH CBSI3M: KOBAJICHTHAs,
MOHHAs, MeTaJIMuecKasi. MexaHn3Mbl 0Opa30BaHHMS KOBAJICHTHOW CBSI3U: OOMEHHBIN M JOHOPHO-
AKLENITOPHBIA. DHEPrus U AnuHa cBa3u. [1o1spHOCT, HaIIPaBIEHHOCTh U HACBIIAEMOCTh KOBAJICHTHON
cBsa3u. Kpartnele cBsa3u. BomoponHas cBsi3b. MexXMoeKyssipHbIe B3aUMOICHCTBUA. BaleHTHOCTh U
BAJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amomuwix opoumaneu. CBsi3b 3IEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM (Ha MpUMEpe COSUHEHUM 3JIEMEHTOBBTOPOIO
nepuona). IlpencraBieHue o0 KOMIUIEKCHBIX —coequHeHHX. (CocTaB KOMILJIEKCHOIO — MOHa:
KOMILIEKcooOpa3oBarenb, JauraHabl. KoopamHamumonHoe umciao. HomeHkiarypa KOMILIEKCHBIX
COeMHEHUH. 3HaYeHHE KOMIUIEKCHBIX coeiMHeHnN. [lonsaTHe 0 KoopAMHAaLMOHHON XuMuu. BemecTsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHMs. THUIMbl KpUCTAIUIMYECKUX PEIIETOK (CTPYKTYp) H
cBoiictBa BemecTB. [lonsaTne o mgucnepcHeIx cucreMax. Mcrunnbele pactBopsl. llpencrasnenue o
KOJUTOMJIHBIX pacTBopax. CriocoObl BbIpaXXeHHsI KOHLIEHTPALUK pacTBOPOB: MaccoBas J10J1sl BELECTBA B
pacTBope, MOJIsIpHasi KOHILEHTpaunus. HacellleHHbIE M HEHACBHIIIEHHBIE PaCTBOPBI, PACTBOPHUMOCTb.
Kpucramnoruaparel. Knaccudukanus nu HOMEHKIAaTypa HEOPraHUYECKUX BemiecTB. Kitaccudukamnms
XUMHYECKHX pEaKkUUid B HEOPraHMYECKOM W OpraHu4ecKOd XHWMHHU. 3aKOH COXPAHEHHUS MacChl
BEIIECTB; 3aKOH COXPAaHEHUS M NPEBPAIICHUS SHEPIUU MpPU XUMUYECKUX peakiusx. TernsoBble
3 dexThl Xumuueckux peakiuil. Tepmoxumuueckrue ypaBHeHHs. CKOPOCTh XUMHUYECKON peakIuy, ee
3aBUCHUMOCTh OT PAa3IUYHBIX (pakTopoB. ['oMoreHHble U rereporeHHble peakuuu. Karamuz u
katanuzaropel. OOpaTumble M HeoOpaTUMble peakluu. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecUsA. DakTOpbl, BIUAOIIHAE HAa IOJIOKEHUE XUMHUYECKOIO PAaBHOBECHS:
TEMIIEPATYpa, AABJICHUE U KOHIICHTPAIUH BEILECTB, y4acTBYIOMKXB peakuuu. [Tpunnun Jle [Harense.
OnekrponauTnueckas auccouuanus. CuibHble W cinadble 37eKTposauThl. CTENneHb IUCCOLHMALUU.
Honnoe npousgedenue 600vi. Cpela BOJHBIX pacTBOPOB: KHMCIOTHas, HEUTpasjbHas, IIETOYHAs.
Bomoponubiii  mokazarens (PH) pactBopa. ['maponms coseit. Peaknuu MOHHOTO OOMeHa.
OKuCaNTENBHO-BOCCTAHOBUTENBbHBIE peakuy. CreneHb okucieHus. OKUCIUTENb U BOCCTAaHOBUTEID.
IIpoueccsl OKHCIEHUS W BOCCTAHOBJIECHUS. BakHeWIIne OKHCIUTENW W BOCCTAaHOBUTENH. Meron
AJIEKTPOHHOT0 OaaHca. DIEKTPOJIN3 PaCTBOPOB U PACILIABOB BEIECTB.

2/0

[MpakTnyeckue 3aHATHS

4/0

JlabopaTopHble 3aHATHS

16/0

CamocrosiTeibHas paGora




2

Pazgen 7. Heopranuuyeckass Xumus.

Tema 7.1.
Hememannei.

Jekyuu

Cooeporcanue yuebnozo mamepuana. Ilonoxenne HemerauioB B Ilepuoanueckoir cucreme
xumuueckux 3nemeHToB J[.J. MenneneeBa u OCOOCHHOCTH CTpOeHHMsI MX aroMmoB. Dusznueckue
CBOWCTBAa HEMETAIOB. AJIIOTPONUS HEMETaUIOB (Ha NpuMepe KHCIopoaa, cepsl, (ocdopa u
yraepoaa). Bogopon. [lonyuenue, dusnueckue U XMMHUYECKHE CBOMCTBA (peaklMH C METalllaMUu U
HEMeTaJllaMHM, BOCCTAHOBJIEHWE OKCUIOB M coiei). ['mapuasl. ToIIMBHBIE 37€MEHTHI. ['ajloreHsl.
Haxoxnenne B mpuponae, crnocoObl MOJdy4dyeHUs (U3MYECKHMEe ¢ XHUMHYECKHE CBOMCTBA.
["anorenoBoopobl. Baxkueime KUCIopoACOAepKalllie COCIUHEHHS TanoreHoB. JlabopaTopHbie u
MPOMBINIJICHHBIE CHOCOOBI TMOJIyUYeHHUsl TanoreHoB. [IprMeHeHHe TaloreHOB M HMX COEAMHEHUU.
Kucnopon, o30H. JlaboparopHble U IPOMBILIIEHHBIE CLIOCOOBI OMyYeHUs! Kucnopoaa. Ousndeckue u
XUMHYECKHE CBOMCTBa KHCIOpOJa M 030Ha; uX npumeHenue. Okcunabl U mepokcuasl. Cepa.
Haxoxnenne B nmpupoe, crocoObl MoTydeHus, Gu3ndecKkue U XuMuIeckue cBoiictBa. CepoBoopof,
cynbhuabl. Oxcust cepbi(IV) u (V). Cepurictast ncepHast KUCIOTHI U MX coii. OCOOCHHOCTH CBOWCTB
cepHoil kucnoThl. [Ipumenenue cepsl u €€ coenunHenuil. A3oT. Haxoxxnenue B mpupoje, CrocoObI
HOJy4YeHus, PU3NUecKue U XMMHUYECKHe CBOiicTBa. AMMHUaK, HUTpHUbL. OKCUABI a30Ta. A30THCTas U
a30THas KUCIOTHl U HX coiid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHHne a3zoTa u ero
coeauHeHuil. AsoTHble ynoOpenus. @®ocdop. Haxoxnenue B npupojae, cnocoObl IOIyYEHUs,
busnueckue m xumuueckue cpoiictBa. Dochunsr u gochun. Oxcunsl ocdopa, oprodochopHas
KACIOTa M ee conu. Memagocpopnaa u nupoghocghopnas xuciomsi, pocghopucmas u
gocpoprosamucmas xucromol. [pumenenue docdopa u ero coenqunenuii. Dochopusie ynodpeHus.
VYraepon. HaxoxxaeHue B mpupoje, crnocoObl MosydyeHus, (pu3nyeckue M XUMHYECKHe CBOMCTBa.
Oxcunsl yraepona(ll) u (1V), yronbnas kucinota uee conu. [IpuMeHeHne yriaepoja u ero COeANHEHUH.
Kpemuuii. HaxoxxaeHue B mpupojie, CIocoObl MONydeHUs, (U3NUYECKUe W XUMHUYECKHUE CBOWCTBA.
Oxcun kpemuus(IV), kpemHueBasi KHCIIOTa, CHJIMKAThl. [IprMeHeHne KpeMHUsi U €ro COeIMHEHUH.
Creki10, €ro noJlydeHue, BUABI CTEKOJ.

2/0

[IpakTnyeckue 3aHATHS

4/0

JlabopaTopHble 3aHATHS

4/0

CamocrosiTeibHas paGora




Tema 7.2.
Memannwi.

Jlekuuu

Cooeporcanue yuebnoco mamepuana. Metamsl. [lonoxenune meramioB B Ilepuonnueckoii cucteme
XUMHYECKHX 3JIeMEHTOB. (OCOOCHHOCTH CTpPOEHHUS 3JCKTPOHHBIX OOOJIOYEK AaTOMOB METaJUIOB.
Pacnpocmpanenue xumuueckux snemenmog-memainnos 6 semnoti kope. Obuue hpusnueckue cBoicTBa
metauioB. [IpuMeneHwe MmetaimioB B ObITy, mpupone u TexHuke. CIUlaBel  METaJlIOB.
DONEKTPOXUMHUYECKUM psif  HampsokeHuil MetayioB. OOmpe crmocoObl MOJYYEHHs METallJIOB:
TUAPOMETAJUIYPrusi, MUPOMETALTYpPIus, sjaeKkTpoMeramnyprus. I[loHATHE O KOpPpO3UH METAJUIOB.
Crioco0b! 3amuTel oT Koppo3uu. OOmias xapakTepuctuka MmetamioB IA-rpynmnel Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX »3JeMEeHTOB. HaTpuii u kanuii: nosnydeHue, ¢uU3NYECKUE M XUMUYECKUE
CBOWCTBA, MPUMEHEHHUE IPOCTHIX BEIIECTB U UX coeAuHeHuil. O0mmas xapakTepucTuka MeTauioB I1A-
rpynnsl llepuognyeckoii CHCTEMBl XMMHYECKUX JJIEMEHTOB. MarHuii M KaJbLMH: IOJY4YEHHE,
dbusznuecKkne U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U MX coeluHeHUH. JKecTKoCTh
BOJIBI M CIOCOOBI €€ yCTpaHeHHs. AIOMUHUIL: TONXydeHue, (pu3nuecKkue M XMMHUYECKHE CBOWCTBA,
MPUMEHEHHE TPOCTOrO BEIIECTBA U €ro coeluHeHuN. AM(OTEpHbIE CBOIICTBA OKCUAA UTHUIPOKCHUIA
AIIOMUHUS, THUJPOKCOKOMIUIEKCHl amoMuHuA. OOmas XapakTepuCTHKAa METaUIOB IMOOOYHBIX
noarpynn (b-rpynm) Ilepuoauueckoil cucTeMbl XUMHUUECKUX 3J1EMEHTOB. DU3HUECKUE U XUMHUECKUE
cBoicTBa xpoma u ero coenuHenuit. Okcuabl u ruapokcuasl xpoma(ll), (1) u (VI). Xpomatsl u
JUXpOMAThl, HUX OKHUCIUTENbHbIE cBolcTBa. Ilomyuenue wu npumeHenue xpoma. dusmueckue u
XUMUYECKHE CBOIMCTBA MapraHiia u ero coequHenuii. OcHoBubliecoequuenus mapranua (II), (IV), (V1)
u (VII). TlepmaHranat kajusi, ero OKHCIUTENbHBIC CBOMCTBA. DHU3NYECKHEe U XUMUYECKHE CBOMCTBA
xenesa u ero coenuHeHud. Oxkcunpl, ruapoxkcuasl U conu skenesa(ll) u (). Ilomyuenue u
IpUMEHEHHE JKeJle3a M €ro CIjlaBoB. Meb: MosyueHue, (U3NYecKue M XHUMHYECKHe CBOWCTBa,
IIPUMEHEHHE MPOCTOr0 BEIIECTBA U €ro coeAUMHEeHU. [{luHK: nomyuyeHue, puandeckue U XUMHUYECKUE
CBOWCTBa, NMPUMEHEHHE MPOCTOr0 BEIEeCTBA U €ro coeAMHeHWH. AM(oTepHble CBOICTBa OKcHIA U
TUIPOKCUIA IIUHKA, THIPOKCOKOMIUIEKCHI IUHKA.

4/0

IIpakTnyeckue 3aHsATHS

2/0

JlabopaTopHble 3aHATHS

4/0

CamocrosiTeibHasg paGora

2/0

Pasznea 8. XuMus v :KM3Hb.




Tema 8.1.
Memoowl no3znanus 6
xXumuu. Xumus u
HCU3HD

Jlekuuu

Cooepoicanue yuebnoco mamepuana. Ponb XuMuun B 00€CleYeHHMHM YCTOWYMBOTO Pa3BUTHUS
yesioBeuecTBa. [loHATHE O HAaydyHBIX METOAAX IMO3HAHUS M METOJOJIOTMH HAyYHOTO HMCCIIEIOBAHMS.
Hayunbple NOpUHLMIBI OpraHU3alMM XUMHUYECKOIO MPOHU3BOACTBA. [IpomblluieHHBIE CIIOCOOBI
MOJIYYSHUS] BXKHEHIINX BEUIECTB (Ha MPUMEPEIIPOU3BOICTBA AMMHUAKa, CEPHOM KHUCIIOThI, METAHOJIA).
[TpoMbInIeHHBIE CTIOCOOBI TOTYYEHHUSI METAIIOB U CIUIABOB. XMMUYECKOE 3arpsi3HEHUE OKPYKaIoIei
cpensl U ero nocnencTBus./Ipooiema nepepabomru omxo008 u no6ouHwvlx npodykmos. Pois xumun B
obOecrieueHUH 3HepreTudecko OezomacHOCTH. [lpunyunvl «3enenou xumuuy. XUMUAS U 300POBBE
yenoBeka. JlekapcTBeHHble cpeacTBa. I[IpaBuiia MCHOJIB30BaHUS JIEKAPCTBEHHBIX IpernaparoB. Posb
XUMHUH B Pa3BUTHHU METUIMHBL. XuMus nuiy. OCHOBHBbIE KOMIOHEHTHI mumiy. [lumeBbie n00aBKH.
Ponp xumum B oOecrieueHnu mumieBoi 6e3onacHocTr. Kocmernueckue u nap@roMepHBIE Cpe/ICTBa.
brertoBas xumus. [IpaBuna 6€30macHOTo UCIIOIB30BaHUS IPENapaTOBOBITOBOI XUMUHU B TTOBCEIHEBHOM
KU3HU. XHUMHSI B CTPOUTENLCTBE. BaxHeHime CTpouTelnbHbie MaTepuaibl (IeMEHT, OETOH).
[Ipou3BOACTBO CTPOUTEIBHBIX MaTEpHAIOB. XHMHS B CEIbCKOM Xo3siicTBe. OpraHuyeckue Hu
MUHEpaIbHBIC yI00peHus. Heopranwdeckue martepuanbl (KOHCTPYKIIMOHHBIC MaTepUalbl, KPACKH,
CTEKJIO, Kepamuka). MaTtepuansl /Ui 2IeKTpoHUKU. HaHoTexHomornu.

2/0

HpaKTuqecm[e 3aHATHSA

4/0

JlabopaTopHble 3aHATHS

CamocrosiTenbHas padora

2/0

KoncyabTanuu

2/0

HpOMe)KyTO'—IHaﬂ aTTeCcTanus

4/0




st 3a04HO# popMbI 00yUeHHs:

Oo0beMm, akaj.

4/ B TOM
yucie B
HanmenoBanme Conep:xxanue yueOHOro MaTepuaia M (pOpMbl OPraHU3AUMHU AeATeIbLHOCTH 00y4aAI0IIHUXCS dopme
pasaeJioB NMPaKTHYECKO
U TeM i
MOATOTOBKH,
aKaj. 4
1 2 3
Pasznea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOM XMMUM.
Tema 1.1. Jexkyuu -
Ilpeomem Cooepoicanue yuebnoco mamepuana: llpenmer u 3HaUYeHUE OPraHUYECKOM XUMHUHU, TIPEICTABICHUE O

OpP2aAHUYECKOU XUMUU.
Teopus cmpoenusn
Op2aHUu4ecKux
COeOuHeHUil
A.M. Bymnepoea

MHOT000pa3uy OPraHUYECKUX COEAMHEHMH. DJIEKTPOHHOE CTPOEHUE aToMma YIJIepoJa: OCHOBHOE M
BO30Y)XJICHHOE COCTOSIHMA. BajileHTHble BO3MOXXHOCTM aToMa yriepojaa. XHMHYECKas CBs3b B
OpraHMYECKUX COeIMHEHUsAX. Tumsl ruOpuaAM3alMM aToMma yriepojaa. MexaHu3Mbl 0Opa3oBaHMs
KOBQJIEHTHON CBA3M (OOMEHHBIH M JOHOPHO-AaKIENTOPHBINH). THUMBI NepeKpbIBaHUS ATOMHBIX
opbutaneii: o- u m-cBsi3u. OauHapHas, BOIHAs M TpoiHas cBA3b. COcoObl pa3pbiBa CBsA3EH B
MOJIEKyJIaxX OpraHuueckux BemecTB. IloHsATHE 0 cBOOOAHOM paaMKaie, HyKieopuie U 3JIeKTpoQuie.
Teopust cTpoeHMsI OpraHMyeckux coelnHeHuii A.M. byTiepoBa M €€ COBPEMEHHOE Pa3BUTHE —
CTPYKTypHasi TE€OpUs OPraHWYECKUX COCIMHEHUH. 3HA4YeHHE TEOpUU CTPOEHHS OpPraHMYECKHUX
coenquHeHU. MoneKymsipHble U CTPYKTypHBIE hopmynbl. CTpyKTypHBIE (GOPMYJIIBI pA3IUYHBIX BUOB:
pasBepHyTas, COKpallleHHas, CkeneTHas. M3omepusa. Buasl  usomepuu:  CTpyKTypHasd,
IIPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE AP(HEKTHI B MOJIEKYJIaX OpraHMueCcKUX coenHeHud. UHIyKTUBHBIN
u Me3oMepHbIil 3pdexTrl. [Ipencrapnenne o knaccudukanuu opraHuueckux BemiecTB. IloHsTue o
dbyakunoHnansHoi rTpymme. ['omomorusi. 'omonormveckue psigpl. HoMmeHknaTypa oOpraHWyecKux
COCMHEHUHN (CHUCTeMaTHuYecKass M TpHUBHAJbHbIE Ha3BaHUsA). OCOOEHHOCTH U KJIACCU(pHUKAIMS
OpraHnYecKux peaknnid. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINHM B OPraHUYECKON XUMUMU.

IIpakTHyeckne 3aHATHA

JlabopaTopHble 3aHATHSA




Oo0beMm, akaj.

4/ B TOM
qyHclie B
HaumenoBanue Conepixanue yueGHOro Mmarepuana u GopMbl OPraHUu3anNN IeSITeILHOCTH 00yYAOIIUXCS phopme
pa3esioB NMPAKTHYECKO
U TeM i
MOJATO0TOBKH,
aKaa. 4
1 2 3
CamocrosiTesibHAas pa6oTa 8/0
Pa3nen 2. YrjieBoaopobl.
Tema 2.1. Jexyuu 2/0
Ilpedenvhuie Cooepoicanue yuebnoeo mamepuana: Ankanbl. ['oMonorndeckuil psn ajakaHoB, oOmias Qopmysna,
Y21e6000p00bL — HOMEHKJIATypa W HM30Mepus. DIIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJl AJKaHOB, SP
aIKambl, rubpuan3ansl aTOMHBIX opOuTanei yriepona, ©-cBsi3b. Kongopmepwvi. DPusznyeckue CBOWCTBA
YUK10AKAHbL. QIKaHOB. XMMHYECKHE CBOMCTBA aJKAHOB: PEAKIUH 3aMEIICHUS, W30MEpPU3alluH, ACTHIPHUPOBAHUS,
UKIU3aIUH, TUPONIN3a, KPEKUHTa, TOPEHUSI.
Haxoxnenne B npupone. CrnocoObl mojyuyeHUs U NpuMeHeHue aikaHoB. [luxmoankansl. OOmias
dopmyna, HoMeHKIaTypa W u3oMepus. OCOOCHHOCTH CTPOCHHS W XHMHUYECKHX CBOHCTB MajbIX
(uuKIIOMpONaH, NUKJIOO0YTaH) W OOBIYHBIX (IIMKJIOMEHTAH, ITUKIOTEKCaH) IUKIOATKaHOB. CrocoObI
MOJTYYCHHUS ¥ TPUMEHEHHE IUKII0ATKAHOB.
IIpakTHyeckue 3aHATHS -
JlabopaTopHble 3aHATHS -
CamocTrosiTeJibHas pa6oTa 8/0




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro mMaTrepuajia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 2.2.
Henpeoenvnoie
y21e8000poobl:

A/IKeHbl, AIKAOUEHDbL,
QIKUHbL

Jlekuuu

Cooepoicanue yuebnoeo mamepuana: AnkeHbl. ['oMonorudeckuil psj ajakeHoB, oOmias Qopmyna,
HOMEHKJIATYpa. DNEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AJIKCHOB, SP>-THOPHIH3AIS
aTOMHBIX opOuTaneil yriaepona, o- W 7-cBsi3u. CTpykTypHas W reomerpuueckas (yuc-mpanc-)
n3omepusa. dusndeckne CBOMCTBA aJKEHOB. XHMMHMYECKHE CBOWMCTBA: PEAKIUU IPUCOCIUHEHMS,
3aMelIeHHs B O-TIOJIOKEHUE MPH JBOMHON CBS3U, MOJMMEPHU3AIMN U OKUCIeHUs. [Ipedcmasnenue o
MexaHusme peaxyuu daekmpoguivrozco npucoedurnenus. llpaBuno MapkoBHukoBa. KadecTBeHHBIE
peakuMu Ha JBOMHYIO0 CBs3b. CHOCOOBI MOJNyY€HUS M TPUMEHEHUE aJIKEHOB. AJIKa/JUEeHBI.
Krnaccudukarusi ankagueHoB (CONMpPSDKCHHBIC, H30JUPOBAHHBIC, Kymynauposanuvie). OCOOCHHOCTH
3JIEKTPOHHOT'O CTPOEHUS M XMMUYECKHX CBOMCTB CONPSDKEHHBIX JHEHOB, 1,2- u 1,4-npucoenuHenue.
[Tonmumepusamus conpsKeHHBIX 1HeHOB. CrIocOObl MOMY4YEeHHUs U MPUMEHEHHE aJIKaJUeHOB. AJIKUHBI.
['omonoruyeckuit psia ankuHOB, oOmmas (opMyna, HOMEHKIATypa M H30MepHs. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHUHOB, SP-TMOpUIM3alusl 3JIEKTPOHHBIX OpOuTaneil aroma
yraepona. dusnueckue cBOICTBAa aJIKMHOB. XHMHYECKHE CBOWCTBA: PEAKIMHM IPUCOEAVHEHHS,
JUMEpU3ali U TpuMepu3aluu, okuciaeHus. KucioTHble cBOICTBa aJKMHOB, MMEIOIINUX KOHIIEBYIO
TpoiiHyto cBsi3b. KauecTBeHHBIE peakiy HAa TPOHHYIO CBA3b. CIOCOOBI MOJIYYEHUS U NPUMEHEHUE
AJIKUHOB.

IIpakTHYeckHe 3aHATHA

JlabopaTtopHble 3aHATHA

CamocrtosiTesibHas paboTa

8/0




Oo0beMm, akaj.

4/ B TOM
yucie B
HaumenoBanue Conep:xanue yuedOHOro MmaTtepuasia u popMbl OpraHU3alMH eI TeJLHOCTH 00yYaommXxcst phopme
pa3ziesioB NPaKTHYeCKO
U TeM i
NMOJATO0TOBKH,
aKaa. 4
1 2 3
Tema 2.3. Jexkyuu -
Apomamuueckue Cooepoicanue yuebHo2o mamepuana: ApoMaTUYECKue yriIeBOAOPOIbl. ['OMooruyeckuit psa apeHos,
Y271€6000p00bl obmas Gopmyia, HOMEHKIIATypa U H30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
(apenwt). Ilpupoonvie | Genzona. Ilpasuno apomamuynocmu, npumepsi apomamuyeckux coeournenuu. dOusnyueckue cBoWCTBa
UCMOYHUKU apeHoB. XMMHYECKHE CBOMCTBA OEH30J1a M €rOTOMOJIOTOB: PEAKIIUU 3aMEIIeHHs B OCH30JIbHOM KOJIbIIE
Y2nee000p000s u ux | U YriaeBOJOPOIHOM paauKaie, peakluu MPUCOEAMHEHUs, OKUCIEHUE TOMOJIOroB OeH3ona. Peaxkyuu
nepepadomka. anekmpogunvroco 3ameujenus. IlpencraBnenne 00 OPUEHTHPYIOUIEM JCHCTBHHM 3aMECTHTENCH B
OCH30JILHOM KOJIbLIE Ha MTPUMEpe ANKUIbHBIX PAIUKAIOB, KapOOKCUIBHOU, THIPOKCHIILHBIM, aMUHO- U
HUTPOTPYIII, aTOMOB TanoreHoB. OCOOCHHOCTH XMMHYECKHX CBOWCTB cTupona. llommmepusanms
ctupoina. CrnocoObl MOJydyeHHs: U MPUMEHEHHE apOMaTHUECKUX YIJIeBOA0OpoaoB. [IpuponHbIil ras.
[TonytHble HedTsHBIE ra3pl. HedTh u e€ npoucxoxaenue. KameHHBI yroib W HPOLYKTHl €ro
nepepaboTku. CrocoObl mepepadoTku HeTH: MePeroHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHUECKUIA),
pudopmunr, upoiau3. [IpoaykTel nepepaboOTKH HEPTH, WX NPUMEHEHHE B TPOMBIIUICHHOCTH H B
ObITy. ['eHeTHYeCKas CBS3b MEXKY PA3TUYHBIMU KJIaCCaMU YTII€BOIOPOJIOB.
IMpakTHyeckue 3aHATHS -
JlabopaTropHble 3aHATHUS -
CaMmocrosiTe1bHasi padoTa 8/0

Pa3nen 3. Kucjiopoacoaep:kanye opranndeckue coeTHHEHHsI.




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro mMaTrepuajia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 3.1.
Cnupmul. @enon.

Jlekuuu

Cooeporcanue yuebnoco mamepuana: llpenensHbie ogHOaTOMHBIE cUPThl. CTpoeHHE MOJeKysa (Ha
nprMepe MeTaHoJa U dTaHoua). ['oMonorndeckuii psij, obmast popmyina, ©30MepHsi, HOMEHKJIaTypa H
kinaccupukanus cnuproB. Pusnyeckue cBoWcTBa cnupToB. BojoponHas cBsA3b. XUMHUYECKHE
CBOMCTBA: pCakuuu 3aMCIICHUA, ACruaparalvi, OKHCJIICHUA, BSaHMOﬂeﬁCTBHG C OPraHM4CCKHMMHU H
HEOpraHuuecKuMH kucioramu. KauecTBeHHas peakiys Ha oHOATOMHbIE ClIUPTHI. Dusnonoruyeckoe
JefiCTBHE ATaHOJa W MeETaHOoJa Ha opraHu3M uenoBeka. CrnocoObl MOJyYyeHUs U IPUMEHEHUE
OJIHOATOMHBIX criupToB. [IpocThie 3¢gupel, HOMeHKIaTypa U n3omepusi. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB. MHOroaToMHBIE CIIUPTHI: OTUJICHITIMKOJb U TJIHULHCPHH. dm3nyeckue u
XUMHYECKHECBOWCTBA: PEAKLIUU 3aMEILEHUs, B3aUMOJECICTBUE C OPraHUYECKUMHU 1 HEOPTaHUUECKUMU
KHCJIIOTaMHM, Ka4C€CTBCHHAA pPCaKIHWd Ha MHOI'OATOMHBIC CIIUPTHI. duznonornyeckoe I[GI\/’ICTBI/IG Ha
opranusM yesnoBeka. CriocoObINOTy4YeHUsl U IPUMEHEHHe MHOT0aTOMHBIX criupToB. deHon. CtpoeHue
MOJIEKYJIbI, B3AUMHOEBIIMSHUE THAPOKCOTPYIIBI U O€H30JIbHOTO siapa. Pusnueckue cBoicTBa QeHoa.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB (eHosna. KadecTBeHHble peakuuu Ha (eHod. TOKCHYHOCTD
¢denona. CriocoObl noyueHus U npuMeHenne gpexomna. dexnondopmanpiaeruaHas cMoa.

IIpakTHYeckHe 3aHATHA

JlabopaTtopHble 3aHATHA

CamocrosiTesibHas paGora

8/0




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro mMaTrepuajia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 3.2.
Kapoonunvnuie
COeOuUHeHUA:
anboe2uovl U Kemoubl.
Kapoonoewie
kucnomul. Cnoscnole
aghupel. JKupot.

Jlekuuu

Cooepoicanue  yuebnHoeo mamepuana: KapOOHWIBHBIE COEOUHEHHS: albJACTHUABI U  KETOHBI.
DNEKTPOHHOE CTPOCHHE KApOOHWIBHOW TPYIIbL. [ OMOJOTHYECKUE PSbI QIBJETHIOB W KETOHOB,
obmias dopmyna, u3omepus M HOMeHKIarypa. Dusnueckue CBOWCTBAa albJETHIOB U KETOHOB.
XUMHYECKUE CBOMCTBA albJACTUIOB W KETOHOB (peakiuu mpucoenuHenus). llpedcmasnenue o
Mexauuzme peakyuil HyKieoguivHoco npucoeouneHus. OKUCICHHE albJIETH/IOB, KaueCTBEHHBIE
peakuuu anbaeruoB. CrocoObl MONTYYCHHUS U NMPUMEHEHHE aJIbJICTHIOB U KeTOHOB. OTHOOCHOBHBIC
npelenbHble KapOOHOBbIE KHCIOTHL. (OCOOEHHOCTH CTPOEHUS MOJEKYT KapOOHOBBIX KHCIOT.
N3omepusa u HOMeHKIaTypa. PuU3HYECKUE CBOWCTBA, BOJOPOAHBIE CBS3M. XHWMHUYECKHE CBOMCTBA:
KHUCIIOTHBIE CBOMCTBA, peakiusi dTepuU(UKAIUU, PEaKlUHd C Y4acTHEM YTIEBOJOPOIHOTO paauKana.
[TonsiTie 0 TMPOU3ZBOAHBIX KAPOOHOBBIX KUCIIOT: CIOXKHBIE dPUPBI, aHUOPUObL, 2AI02EHAHSUOPUODL,
amuowvl, Humpusl. OCOOEHHOCTH CBONCTB MypaBbUHOWKHUCIOTH. MHOr0oo0Opa3ue KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEICTbHBIX HAPOMATHICCKIX KAPOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHCIIOT,
TUAPOKCUKAPOOHOBBIX  KWIOT. [IpeacraBurenu BBICHIMX KapOOHOBBIX KHCIOT: CTE€apHHOBAS,
NaIEMUTHHOBAS, OJICMHOBAS, JIUHOIe8As, TUHOIeH08as KUCIOTHL. CriocoObI OMyYeHUs ¥ IPUMEHEHHE
KapOOHOBBIX KucnoT. CrnoxHbie 3¢dupsl. ['omomormyeckuii psa, obmas ¢opmyna, H30MepUs U
HOMEHKJIaTypa. JKupsl: crpoeHue, pu3ndeckne u XUMUYECKUE CBOMCTBA KUPOB: TUAPOJIN3B KUCION U
nienouHoi cpempax. OCOOEHHOCTH CBOWCTB KHPOB, COACPKAIIUX OCTATKU HEMPeNeTbHBIX )KHUPHBIX
kucioT. JKupbl B mpupoae. MbBUTA KaK COJNHM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEEe JICHCTBHE.
Tlonamue o cunmemuuecxkux morwwux cpedocmaax(CMC)

IIpakTHYeckHe 3aHATHE

JlabopaTopHble 3aHATHS

CamocrosiTesibHas paGora

10/0




Oo0beMm, akaj.

4/ B TOM
yucie B
HaumenoBanue Conepixanue yueGHOro Mmarepuana u GopMbl OPraHUu3anNN IeSITeILHOCTH 00yYAOIIUXCS dopme
pa3ziesioB NPaKTHYeCKO
U TeM i
NMOJATO0TOBKH,
aKaj. 4
1 2 3
Tema 3.3. Jexkyuu -
Yenesoown Cooepoicanue yuebrnoeo mamepuana: O0uiasi xapakTepucTika yrieBooB. Kiaccudukanus yrieBoaon
(MOHO-, M- W ToNMcaxapuabl). MoHOcCaxapuIbl: TJIIOK03a, (pyKTo3a, pubo3a, TaJaKTo3a,
nezokcupubo3a. dusznueckue CBOWCTBa U HaxoxaeHue B mpupoae. dorocunres. Onmuueckas
usomepus. Konvuamo-yennas maymomepusi Ha npumepe MOIeKyIbl 2I0K03bl, npoekyuu Xeyopca, o- u
[-anomepul 2n10Kk03b1. XUMUYECKHE CBOMCTBA IIIOKO3BI: C YYACTHEM CIIUPTOBBIX U allbJeTUIHOUTPYII,
CIIUPTOBOC M MOJIOYHOKHCIIOE OpOXKEHHWE TJIOKO3bl. [IprMMEHEeHHEe TIIOKO3bl, €€ 3HAa4YCHHE B
KU3HEJEATENIbHOCTH opranu3ma. Jlucaxapusl: caxapos3a, MalbTo3a M JakTo3a. BoccTanaBnuBaromniye
¥ HEBOCCTAHABIMBAIONIHE Jucaxapuabl. [ maponu3 caxapo3sl. HaxoxeHneB mpupojie U MPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TIIHKOTEH HIeiono3a. CTpoeHne MakpoMOJeKyl KpaxMana, TTHKOTeHa 1
HEeJUTI0JI03bl.  DU3MYECKHE CBOWCTBA Kpaxmaja M IEeJUTI0JI03bl. XMMHUYECKHME CBOMCTBA Kpaxmalia
(Tuaponu3, KaueCTBEHHAs peakius ¢ HoAoM). XUMHYECKHE CBOMCTBA IEIUTIOI03bI (THIPOIH3, PEaKIUsI
nostydeHue 3pupoB 1eo03bl). [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,alleTATHBIN MIEJK)
IpakTHyecKue 3aHATHS
JlabopaTopHble 3aHATHS -
CamocTosiTe;IbHAsI padoTa 10/0

Paznen 4. A3oTcoaep:kaime opraHuyecKie coeuHeHmsl.




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro mMaTrepuajia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 4.1.
Amunot.
Amunokuciomel.
benku.

Jlekuuu

Cooepocanue  yuebnoco mamepuanra: AMHHBI — OpPraHMYECKHUE IPOM3BOJHBIC aMMHAKa.
Krnaccudukanus aMuHOB: anndaTndecKue ¥ apOMaTUYECKUE; TIEPBUYHBIC, BTOPHYHBIC U TPETUIHBIC.
Crtpoenue Moinekyn, obOmas dopmymna, u30Mepusi, HOMEHKIaTypa U (U3MYECKHUE CBOWCTBA.
XVUMHUYECKOE CBOMCTBA ann(paTHICCKHX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWIMPOBAHHE, PEAKIIUU C
a30THUCTOM KUCI0TON.COTN aNKUIaMMOHUS. AHWUIMH — MPEACTaBUTEIh aMHUHOB apOMATHYECKOTO Psijia.
Crpoenne anunuHa. B3auMHOe BiusSHHME TPYNI aTOMOB B MoJieKyje aHuiuHa. OcoOGeHHOCTH
XUMHYECKHX CBOMCTB aHWiMHA. KauecTBeHHBbIe peakuuu Ha aHuiIuH. CHnocoObl TMONy4YeHHUE U
IpUMEHEHNE aTu(paTHUEeCKUX aMHUHOB U aHWJIMHA U3 HUTpoOeH3051a. AMUHOKHMCIOTH. HoMeHknaTypa
u u3omepus. OTAenbHbIe MPEACTABUTENN O-aMHUHOKHUCIOT: TIWIUH, alaHUH, (eHUIaNaHuH, CepuH,
2NNYMAMUHOBAs  KUCAOmMA, Ju3uH, yucmeun. Onmuueckas uzomepusi amunokuciom. D- u L-
amuroxuciomol. OU3NYECKUE CBONCTBA aMHHOKHCIIOT. XHUMHYECKHE CBOMCTBA aMUHOKHCIOT Kak
aM(pOTEepPHBIX OPTaHWYCCKUX COCTUHEHHM, peaKIys TOJMKOHICHCAIIMN, O0pa30BaHMWE TMENTHIHON
cBs3H. buonornyeckoe 3HaueHHe aMUHOKUCIIOT. CHHTE3 MenTUA0B. benku kak npupoaHble TOITUMEPHI.
[TepBudHas, BTopuyHas U TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCIKOB: THIPOIIHU3,
JIeHaTypalusi, KaueCTBEHHbIE peakiuu Ha  Oenku. [lonamue 06  azomcodepaircauyux
2emepoyuKIudeckux coeounenusx. Ilupumuounosvie u nypumogvie ocHosanus. Hykneunosvie
KUCJIOMBL:COCMAB, CMPOEHUe U OUOI02UHECKOePOJlb.

2/0

IIpakTnyeckue 3aHsATHS

JlabopaTopHble 3aHATHS

CamocrosiTesibHas paGora

10/0

Pa3nes 5. BbicokoMoJleKy /IsipHbIE COeINHEHUS].




Oo0beMm, akaj.

4/ B TOM
qyHclie B
HaumeHoBaHue Conep:xaHue y4eOHOro MaTepuajia u GopMbl OpraHU3aANMH eI TeJILHOCTH 00yYa0IMXCcst dhopme
pa3esioB NMPAKTHYECKO
U TeM i
MOJATO0TOBKH,
aKaj. 4
1 2 3
Tema 5.1. Jexkyuu -
Boicokomonexynapust | Cooepoicanue yueonozo mamepuana: OCHOBHbBIE TOHATHS XUMHUH BEICOKOMOJIEKYJISIPHBIX COCMHEHHIA:
€ COeOuHeHuUs. MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, CTEMEHb MOJMMEPH3AIMU, CPEIHsSI MOJICKYJIIpHas Macca.
OCHOBHBIE ~ METOJIbI CHHTE3a BBICOKOMOJICKYJIAPDHBIX ~ COCAMHEHUH — TOJMMEpH3alus M|
nojauKoHaeHcaus. [lnacTmaccesl (MOJMATHIICH, MOJUIPOIMICH, MOTUBUHUIXJIOPUI, MOJIHCTUPOI).
HarypanpHblii M CHHTETHYECKHE Kaydyyku (OyTaIuCHOBBIM, XJIOPOIPCHOBBIH W W3OMPEHOBBIN).
Bosokna: HarypayibHbIe (XJIOMOK, IIEPCTh, MIENIK), UCKYCCTBEHHBIC (AlETAaTHOC BOJOKHO, BHCKO3a),
CHUHTETUYeCKHe (KaIllpOH U JIABCaH).
IpakTHyeckue 3aHATHS -
JlabopaTopHbie 3aHATHS -
CamocrosiTeibHas pa6oTa 8/0

Pa3nen 6. TeopeTrnueckne 0CHOBbI XUMUH.

Tema 6.1.
Cmpoenue amoma.
Ilepuoouueckui
3aKOHU
Ilepuoouueckasn
cucmema
XUMUYECKUX
I71eMEeHm 08

JI.U. Menoeneesa.

Jlexkuuu

Cooeporcanue yuebnozo mamepuana. AtoMm. COCTaB aTOMHBIX sifiep. XUMHYECKHH 31eMeHT. V30Tombl.
Kopnyckynapno-eonnosoii oyanuzm, oeoticmeennas npupooa s1ekmpona. CTpoeHHe 3JIEKTPOHHBIX
000JI0YEK aTOMOB, K8AHMOGble YUCAA. DHEPTeTUYECKHe YPOBHHM M MOAYPOBHH. ATOMHbIE OpOUTAIIH.
Kraccudukaiusi XUMUUECKHX 3JIEMEHTOB (S-, p-, d-, f- s;memenThI). PacmpeneneHue 3J1eKTPOHOB MO
ATOMHBIM OPOUTANIAM; NPUHYUN MUHUMYMA dHepauu, npunyun Tlaynu, npasuio Xynoa. DNEeKTPOHHbIE
KOHUTypauuu aroMoB 31eMeHTOB | — |V mepnonoB B OCHOBHOM M BO30YXJAEHHOM COCTOSIHHH,
AJIEKTPOHHBIE KOH(UTypaluu HOHOB. [lowamue 00 sHepeuu UOHU3AYUU, IHEPSUU CPOOCEA K
9neKmpony. IIEKTpooTpuuaTenbHOCTh. llepuonnueckuit 3akoH u Ilepumomudeckas cucrtema
xumudeckux snemeHToB .M. MenneneeBa. Csizp Ilepuommueckoro 3akoHa u Ilepuonnueckoi




Oo0beMm, akaj.

4/ B TOM
qucjie B
HaumeHoBaHue Conepixanue yueGHOro Mmarepuana u GopMbl OPraHUu3anNN IeSITeILHOCTH 00yYAOIIUXCS dopme
pa3ieJioB NMPaKTHYECKO
M TEeM H
NMOJATrOTOBKH,
akaa. 4
1 2 3
CUCTEMBl XMMHUYECKUX JJIEMECHTOB C COBPEMEHHOW TEOpHEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB MO
rpynmnam u rneprojam. 3HaueHue nepuoanydeckoro 3akona /.M. Menneneesa.
IIpakTHyeckue 3aHATHS -
JlaGopaTopHble 3aHATHSA -
CamocrosiTesibHAas paboTa 8/0
Jlekuuu -
Cooepoicanue yuebno2o mamepuana. XUMUYECKas CBs3b. BUIBI XUMHUYECKOW CBS3U: KOBAJICHTHAs,
WOHHAsI, MeTajindyeckas. MeXxaHu3Mbl 0oOpa3oBaHUS KOBAJICHTHOH CBS3U: OOMEHHBIH M JTOHOPHO-
AKIETITOPHBIA. DHEPTHS U JTTUHA CBS3U. [10JSIpHOCTh, HAITPABJIICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM
cBs3u. Kpataele cBs3u. Bomopomnas cBs3b. MexMoONEKysIpHBIE B3aUMOICHCTBUSA. BaneHTHOCTh U
Tema 6.2. BAJICHTHBIE BO3MOXKHOCTHU aTOMOB. [ubpuouzayus amomuwvlx opoumaneu. CBsi3b SIEKTPOHHOU
CTPYKTYpBI MOJIEKYJ C UX T€OMETPHUYECKUM CTPOEHHEM (Ha MpUMepe COSTUHEHHH 2IEMEHTOBBTOPOTO
Cmpoenue éewjecmea. i
Muozootpasue nepuoaa). llpencraBieHne O KOMIUIGKCHBIX coeauHeHHX. (CocTaB  KOMIUIGKCHOTO — HMOHa:
KOMIUIEKCOOOpazoBatTenb, nuranabl. KoopauHanmonHoe uucino. HoMeHknaTypa KOMIUIEKCHBIX
getecme. COCTMHEHUH. 3HaUe€HNE KOMIUIEKCHBIX CoeInHeHn. [ToHsATHE 0 KOOpAMHAIIMOHHON XUuMKHK. Berecta
Xumuueckue peaxkyuu.

MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHMs. THUIbl KPUCTAUIMUECKUX PELIETOK (CTPYKTyp) U
cBoiicTBa BemniecTB. [loHsiTne 0 mucnepcHbIx cucremax. McruHHBIE pacTBophl. IIpencraBienue o
KOJUTOMIHBIX pacTBopax. CrocoObl BhIpaXeHHs KOHIIEHTPAIIUK PaCTBOPOB: MacCcoOBas OJsl BEUIECTBA B
pacTtBope, MOJSIpHAs KOHUEHTparus. HachlllieHHbIE W HEHACHIIIEHHbIE PACTBOPBI, PACTBOPUMOCTD.
Kpucramnoruapatel. Kinaccudukanuss 1 HOMEHKIATypa HeOpranudeckux BemiecTB. Kmaccuduxarms
XUMUYECKUX PEAKIMi B HEOPTaHWMYECKOM W OPTraHMYeCKOW XWMHHU. 3aKOH COXPAHEHHUS MAacChI




Oo0beMm, akaj.

4/ B TOM
yucie B
HanmenoBanme Conep:xxanue yueOHOro MaTepuaia v (pOpMbl OPraHU3AUMHU AeATEIbHOCTH 00y4aAI0 U XCH dopme
pa3ziesioB NPaKTHYeCKO
U TeM i
NMOJATO0TOBKH,
aKaj. 4
1 2 3
BEIIIECTB; 3aKOH COXPAHECHHS W NPEBPAICHUS] DHEPTUU TMPU XUMUYECKHX PEaKUUsx. TerioBbie
s dexTsl xuMuyeckux peakuuii. Tepmoxumudeckue ypaBHeHUs. CKOPOCTh XMMHUYECKOM peakiuu, ee
3aBUCHUMOCTh OT Pa3IMYHBIX (pakTopoB. ['OMOreHHBIE W TeTeporeHHble peakiuu. Karamms wu
karanu3aTopel. OOpaTtumbie U HeoOpaTHMble peaknuu. XuMHueckoe paBHoBecue. KoHcranTa
XUMUYECKOTO paBHOBecHsA. DaKTOphl, BIUSAIOIMIUEC HAa TMOJOKEHUE XHUMHUYECKOTO PaBHOBECHS:
TEeMIepaTypa, AaBJI€HUE U KOHIICHTPAI[MH BEIIeCTB, y4yacTBYIOIUXB peakuuu. [Tpunnun Jle [arensbe.
OnekTponuTrueckas aucconuanus. CuiabHble W cinaOble AMeKTpoJuThl. CTENeHb AUCCOLMAIIHH.
Honnoe npoussedenue 600vi. Cpelna BOJHBIX PACTBOPOB: KHUCIOTHas, HEHTpanbHas, MIETOYHAs.
Bomoponubiii  mokazarens (PH) pactBopa. I'mapomus coneil. Peakiiuu  HOHHOTO —OOMEHA.
OKHCIIUTETBHO-BOCCTAHOBUTENbHBIE peaklinui. CteneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTEIND.
ITpouecchl OKHCIEHUS W BOCCTAHOBIICHHWS. BaXKHEHIWE OKUCIUTEIW W BOCCTAHOBHUTENIH. MeTon
AIIEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEIIECTB.
IIpakTUyeckne 3aHATHSA -
JlaGoparopHble 3aHATHS 4/0
CamocrosiTeibHas pa6oTa 8/0
Paszpnen 7. Heoprannyeckasi Xumus.
Jlexkyuu -
Cooepoicanue yuebnoco mamepuana:. llonoxenne HemeTaioB B llepuonnyeckoil cucrteme
Tema 7.1. xummuueckux 3nemeHToB J[.JI. MenneneeBa U OCOOCHHOCTH CTpOEHMsSI MX aTroMmoB. Dusznueckue
Hememannot. CBOMCTBa HEMETAIJIOB. AJUIOTPONHUS HEMETalIoB (Ha MpuMepe Kuciopona, cepbl, ¢ochopa u

yraepona). Bomopon. [lonyuenue, pusnyeckne m XMMHYECKHE CBOMCTBA (PEakIMH C METAUIAMH H
HEMETaJUIaMH, BOCCTAaHOBJIEHHE OKCHUJOB U cojeil). ['mapuasl. TonnuBHblE 3neMeHTHL. ['ajgoreHsl.




HaumenoBanue
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NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

2

3

Haxoxnenne B mpupoae, cHnocoObl MoilydeHHs (QHU3MYECKHEe ¥ XHMHUYECKHE CBOWCTBA.
["anorenoBogopoibl. BaxHeilne KuciopoacoaepKaliue coequHeHns raioreHos. JlabopaTopHbie U
NPOMBIIIICHHBIE CITIOCOOBI TONYYeHUS TaJoreHoB. [IpMMEHEeHWEe TalloreHOB U WX COCIMHEHUH.
Kucnopon, o3o0H. JlaboparopHbie U IPOMBINIICHHBIE CIIOCOOBI OMyYeHUs Kuciopoaa. Ousndeckue u
XMMHYECKHE CBOWCTBAa KHCJIOpPOAAa M O30HAa; WX mnpuMmeHeHue. Oxcuael u mepokcuabl. Cepa.
HaxoxneHnue B mpupoje, crocoObl nonydenus, Gpusndeckre u xumuueckue cporictsa. CepoBoAopo/,
cynbduasl. Oxcuanl cepbi(IV) u (VI). Ceprucras ncepHast KUCIOTH B UX coii. OCOOCHHOCTH CBOMCTB
cepHoi kucaoThL. [Ipumenenue cepsl u e€ coeauHeHuil. A3or. HaxokneHue B mpupoze, crocoObl
NOJTy4YeHUs1, PU3NIECKHUEe U XUMHUYECKHE CBOMCTBa. AMMHUaK, HUTPHUIbL. OKCUABI a30Ta. A30THCTas U
a30THasi KUCIOTHI U UX cold. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. IIpuMeHeHue a3ora M ero
coenuHeHui. A3zoTHbie ynoOpenus. dochop. Haxoxnmenuwe B mnpupose, crmocoObl MOTyUEHHS,
¢usnueckue u xumudeckue cpoiictBa. Dochuasl u pochun. Oxcunel pochopa, oprodochopHas
KHCIIOTAa W ee coiu. Memagocghopnas u nupogocgopnas kuciomel, Gocghopucmas u
Gocgopnosamucmas kucromul. [Ipumenenue ¢pocdopa u ero coeaunenuit. ocopusie yn1o0peHus.
VYrnepon. Haxoxnaenue B mpupoje, CHocoObl MOMydeHUs, (PU3NUECKHE W XUMUYECKHE CBOMCTBA.
Oxcunpt yrnepoaa(Il) u (1V), yronbras kuciora uee conu. [IpumMeHeHue yriepoaa i ero COSANHECHUI.
Kpemuuii. Haxoxnenue B mpupojie, criocoObl MOIydeHHs, (U3NYECKHE U XMMHUYECKHE CBOMCTBA.
Oxcun kpemuus(IV), kpemHHueBas KuciaoTa, CHIMKaThl. [IpuMeHeHHe KpeMHHMS M €ro COeAMHEHU.
CTexJ10, €ero moJy4eHne, BUIbI CTEKOII.

IIpakTHyeckne 3aHATHA

JlaGopaTopHble 3aHATHSA

CamocrosiTeibHas padora

8/0




Oo0beMm, akaj.

4/ B TOM
4yucie B
HaunmeHoBaHue Copnepxxanue yueOHOro Mmareprasa u GopMbl OPraHU3anMH 1eSITeIbHOCTH 00y4a0IINXCS (popme
pasiesioB NPAKTHYECKO
H TeM 71
NOAT0TOBKH,
aKal. 4
1 2 3
Jlekuuu -
Cooeporcanue yuebnoco mamepuana. Metamisl. Ilonoxenue merannoB B [lepuoanyeckoit cucteme
XUMHYECKUX 2JIeMEHTOB. (OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX OOOJIOYEK AaTOMOB METAJUIOB.
Pacnpocmpanenue xumuueckux snemenmos-memannos 8 3emnou kope. Ooue pusndeckue cBoicTaa
MetayioB. [lpumeHeHnwe MeTaiioB B ObITy, mnpupojge U TexHuke. CIulaBpl METaIOB.
ONEeKTPOXUMHUECKUI psAA  HanmpsokeHMd MeTtayuioB. OOmme cnocoObl  MOJMyYeHHMsS METaJlIOB:
TUAPOMETAJULYPIHsl, MHPOMETALIYPIUs, JJIeKTpoMeTanyprus. IloHaTne 0 KOppo3uM METAILIOB.
Crioco6b!1 3amutel OoT Koppo3uu. OOmas xapakTepuctuka MmetamuioB I[A-rpynmnel Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX »3JeMeHTOB. HaTpuii u kanuii: nosnydeHue, ¢u3NYeCKHe M XUMHUYECKHE
CBOWCTBA, MPUMEHEHHUE IPOCTHIX BEIIECTB U UX coeAuHeHuil. O0mas xapakTepucTuka MeTayuioB I1A-
rpynmsl llepuoanyeckoii cHCTEMBl XMMHYECKUX JJIEMEHTOB. MarHuii M KaJbLMH: ITOJY4YEHHE,
Tema 7.2. (du3nueckue U XUMHYECKUE CBOWCTBA, NPAMEHEHAE IPOCTLIX BEMIECTB M HX COGL[I/IHGHI/IIZ.)KCCI:’KOCTL
Memaino. BOJBI U CHOCOOBI €€ yCTpaHEeHMs. AJIIOMUHMI: MOJy4YeHHe, (PU3NYECKUEe U XMMHUYECKHUE CBOMCTBA,

MPUMEHEHHE TPOCTOTO BEIIECTBA U €ro coeluHeHUN. AM(OTEpHbIE CBOICTBA OKCHAA MUTUIPOKCHUIA
ATIOMUHMS, THAPOKCOKOMIUIEKCHl amoMuHusg. OOmas XapakTepUCTUKA METaUIOB IMOOOYHBIX
noarpynn (b-rpynmn) Ilepuonnyeckoil cuCTEMbl XUMUYECKUX TIEMEHTOB. DU3NYECKUE U XUMUYECKUE
cBoicTBa xpoma u ero coeauHenuil. Oxcuabl u ruapokcuasl xpoma(ll), (1) u (VI). Xpomatsl u
JUXpOMAaThl, MUX OKHUCIUTENbHbIE CcBOWCTBA. [lomydyeHne u npuMeHeHue xpoma. Dusznueckue u
XUMHYECKHE CBOMCTBA MapraHiia u ero coequHenuii. OcuoBHblecoequuenus mapraunma (II), (IV), (VI)
u (VI1). [lepmManranar Kaaus, €ro OKUCIUTENbHBIE CBONCTBA. DU3MYECKHE M XMMUYECKUE CBOMCTBA XKeye3a U
ero coenuHeHuit. Oxcunbl, Tuapokcuabl U conu xene3a(ll) u (III). [lonyvyeHne u mpuMeHeHUE kee3a U ero
CIuIaBoB. Mejib: moiydeHue, GU3NYECKUe U XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE MPOCTOrO BEIIECTBA U €ro
coeauHeHmi. [{uHk: moyyenne, pu3nvecKue U XUMUYECKUE CBOICTBA, IPUMEHEHHE MTPOCTOTO BEIIECTBA U €T
coeHeHNH. AM(OTepHbIE CBOHCTBA OKCHAA M THIPOKCHIA IUHKA, THIPOKCOKOMILIEKCHI LIMHKA.
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HpaKaneCRue 3aHATHSA

JlabopaTopHble 3aHATHA

2/0

CamocrosiTesibHas padoTa

8/0

Pasznen 8. Xumus v :KM3Hb.

Tema 8.1.
Memoowt no3nanus 6
xumuu. Xumus u
JHCU3HD

Jlekuuu

Cooepocanue yuebHoeo mamepuana:. Ponb XuMuUM B 00ECHEYCHUH YCTOWYMBOTO Pa3BUTHUS
yesoBeuecTBa. [loHATHE O HaydyHBIX METOAAX IMO3HAHUS M METOJOJIOTMM HAyYHOT'O HUCCIIEIOBAHMS.
Hayunble npuHIMIBI OpraHU3allMd XHWMHYECKOrOo Mpou3BOACTBAa. I[IpoMbllIeHHBIE CHOCOOBI
NOJYYEHHUs] BaKHEHIINX BeleCTB (Ha MPUMEPEPOM3BOICTBA aMMHAaKa, CEPHON KHCIIOThI, METAHOJIA).
[TpoMBIIIIEHHBIECTTOCOOBI TTOTYYEHHUSI METAIIJIOB U CIIJIaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYXKaIOIIeH
cpefbl U ero nocuencTBus./Ipoorema nepepabomru omxo006 u no6ouHwbIX npodykmos. Pob XuMHu1 B
obecrieueHU HSHEpPreTudeckon Oe3zomacHOCTH. [lpunyunvi «3enenotl xumuuy. XUMHS U 310POBHE
yenoBeKka. JlekapcTBeHHbIE cpencTBa. IIpaBuia Mcnosnb30BaHMs JIEKAPCTBEHHBIX IpenaparToB. Poib
XUMHUH B Pa3BUTHHU METUIMHBL. XUMHs NULM. OCHOBHBbIE KOMIOHEHTHI nuuy. IlumeBbie n06aBKH.
Ponp xumum B obecriedeHun numieBoil 6e3omacHocTH. KocMeTnueckue u nap@romMepHble CpesicTBa.
berroBas xumus. [IpaBuiia 6€30macHOro NCIOJIb30BaHUS IPENapaTOBOBITOBOI XUMUHU B TOBCETHEBHOM
KHU3HU. XHMMHS B CTPOUTEIbCTBE. BakHeWInne CTpouTeNbHbIE MaTepuaibl (IIeMEHT, OETOH).
ITpon3BOACTBO CTPOUTENBHBIX MaTE€pUaAIOB. XUMHS B CEJIBCKOM XO03dicTBe. OpraHnyeckue u
MHUHepaJibHble yao0penusi. Heopranmueckue MmaTepuasbl (KOHCTPYKIMOHHBIE MaTepHallbl, KpPacKw,
CTEKJIO0, Kepamuka). MaTtepuainsl Ui 3JIeKTpoHUKH. HanoTexHooruu.

IIpakTnyeckue 3aHsATHS

JlabopaTopHble 3aHATHS

CamocrosiTeibHas paGora

6/0
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IIpomeskyTOYHAS aTTEeCTALMSA

2/0




3. YCJI0OBUA PEAJIM3ALIMU OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

3.1. MaTepuaabHO-TEXHUYECKOE ofecnieyeHue

Peanuzanusi mporpammbl  0011€00pa30oBaTeIbHOTO  y4eOHOrO MpeaMeTa IPeArnoiaraeT
HaJIN4He:

kabuHeta «O011e00pa30BaTeIbHBIX YUCOHBIX IPEIMETOBY» B COOTBETCTBUU C MPHIIOKEHUEM
3 OIT (ITpunoxenne 3 - MareprallbHO-TEXHUYECKOE OCHAIICHUE CICIHATBHBIX MOMEIICHUNA IS
peanuzanuu 00pa3zoBaTeNIbHOM MPOrpaMMBbl, BKJIIOYasi MPOrpaMMHOE 0OecIieUeHue);

KaOMHEeTOB «CaMOCTOSATEIbHOM M BOCIIUTATENIbHON pabOThI», OCHAILIEHHBIX B COOTBETCTBHU
¢ punoxxenuem 3 OII.

3.2. Y4eOHO-MeTOANYecKoe o0ecrmeyeHue

3.2.1. OcHoBHas yueGHas JIUTepPaTypa:

1. Pymsurtuc, I'. E. Xumusa. ba3oBwiii ypoBeHb : ayieKTpoHHas ¢opMa ydyeOHUKA s
00pa3oBaTeNbHBIX OpraHu3alui, peaTu3yIoUMX O00pa30BaTelbHbIE MPOrPaMMbl  CPEIHETO
npodeccuonansHoro oopazopanus / I'. E. Pymsutuc, @. I'. ®enpaman. — Mocksa : [Ipocsernienue,
2024. — 336 c. :mn. — (Yueonuk CI1O). — ISBN 978-5-09-111351-8.

3.2.2. lonoaHuTeIbHAS y4eOHAasI JIUTepaTypa:

1. AndwunorenoBa, WM. B. Xumwusa. basoerii ypoBens: 10—11 kmaccel : yueOHUK ams
cpenHero odmero oopasosanus / 1. B. AudunoreHora, A. B. badkos, B. A. ITonkoB. — 2-¢ usn.,
ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2023. — 290 c. — (OOmeo6pa3oBareabHbIN
ki), — ISBN 978-5-534-16098-7. — Tekct : snexrpoHHbld // ObOpa3oBaTenbHas miaTdhopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530422

* Ocnosnas yuebnas numepamypa npeocmasiena INeKMPOHHbIMU YUeOHbIMU U3OAHUIMU
(OVH), oocmynnvimu 0ns nonvzosanus 8 uumanvHom 3ane oudruomexu JJPTH: cybnuyenzuonmwiil
0ocoeop om 21.01.2025 Ne UI1-7; cpoxk oevicmaus auyensuu —c 21.01.2025 no 12.01.2026 2e.; cpox

noavsoeanus — 1 200 ¢ momenma akmugayuu ko0oe oocmyna k JVH.

3.2.3. O¢ununanbHble, CIPaBOYHO-0MOIMOrpaduyecKkre H NepuogudecKue U3IaHus:

a) ogpuyuanvnvle uzoanu:

1. Koncrutynus Poccuiickoit ®enepauuu. IlocnenHsas nedCTByroIIas pemakmus cC
KommenTapusimu [ DnekTpoHHbIi pecypc].— Pexum nocryna: http://constrf.ru/

2. ®enepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit denepanun» ot 29.12.2012 Neo
273-®3  (mocnmemHsisi  pemakums).  [DnekTpoHHbIi  pecypc]. —  Pexumm  nocryma:
https://www.consultant.ru/document/cons_doc_LAW_140174/

3. HammonanwHblil mpoekt «O0pa3zoBanue». [IIeKTpoHHbIH pecypc]. — Pexxum mocryna: //
https://strateqy24.ru/rf/

4. BcemupHas aexnapaiusi o0 o0ecreueHnr BEDKUBAHUS, 3alIUThI U pa3BuTHs aeteit (1990).
[DneKTpOHHBIN pecypc]. - Pexxum JIoCTyna:
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml

0) cnpasouno-ouodnuozpaguueckue uzoanusa:

1. PabunoBuu B.A. Kparkuii xumuueckuii cripaBounuk: CrpaBounoe u3nanue / [lox pe.
A.A. Tlorexuna, A.W. Epumona. — 3-e u3a., nepepad. u pom. — JI.: Xumus, 1991. — 432 c. (2 7k3.)

2. Xumus: CrnpaBounoe msmanue / Ilep. ¢ mem. / B. Illperep, K.-X.Jlayrennuterep, X.
bubpax u np. — 2-e u3a. — M.: Xumus, 2000. — 648 c. ISBN 5-7245-0360-3 (1 sk3.)

3. DHuumknonenuyeckuii cioBappb toHoro xumuka / Coct. B.A. Kpurman, B.B. Cranro. —
M.: Ilegaroruka, 1982. — 368 c. (1 3x3.)

6) nepuoouyuecKue u30aHuA:


https://urait.ru/bcode/530422
http://constrf.ru/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://strategy24.ru/rf/
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml

1. Meronuyeckas razera «llepBoe ceHTIOps». [DneKkTpoHHBIH pecypc]. — Pexxum nocryna: //
www.1september.ru

2. Kypnan «Xumus B mKkosiey». [ DIeKTPOoHHBIN pecypc]. — Pexxum gocryma: // www.hvsh.ru

3. XKypnan «Xumust ¥ )KU3HBY. [ DNEKTPOHHBIH pecypc]. — Pexxum mocryna: // www.hij.ru

4. DneKTpOHHBIN XypHal «XUMHKU U XUMUS». [DIEKTPOHHBINA pecypc]. — Pexum nocryna:
Il www.chemistry-chemists.com

3.2.4. MeToauyeckue yKazaHus JJsl 00y4AIOIIHUXCSI 10 OCBOEHHIO YUeOHOT0 MpeMeTa:

1. Kyrsauna T.A. Meroaudeckue yka3zaHus Uil TNPAKTHYECKUX 3aHATHH 10
o0mieo0pa3oBareIbHOMY Y4eOHOMY TpeaMeTy «XHUMHEs s 00y4aromMXCsl MO CIECIHATLHOCTIM
cpenHero mpodeccuoHanbHO oOpaszoBaHus. — PeidHOe, 2025. [DnekTpoHHBIH pecypc].— Pexum
nocryma: http: https://www.nopran.aptu.pd

2. Kyraamna T.A. Meroguueckue yka3zaHusi s JaOOpaTOPHBIX  3aHATHH 110

o01ieo0pa3oBaTeIbHOMY Y4eOHOMY MpeaMeTy «XUMHs» s 00y4arolMXcs MO CHEelHaTbHOCTAM
cpenHero mpodeccuoHanbHO oOpaszoBanus. — Peidnoe, 2025. [DnekTpoHHBI pecypc].— Pexum
nocryna: http: https://www.nopran.aptu.pd

3. Kyrsnuna T.A. Mertonudeckue yka3zaHUs MO BBIITOJHEHUIO CAMOCTOSTEIILHON pabOTHI 1O

00111€00pa30BaTEIbHOMY YUYEOHOMY TPEAMETY «XUMUS» M1 O0OYYAIOMIMXCS MO CHEIHATBHOCTIM
cpeaHero npodeccuoHaabHO oOpa3zoBaHust. — PeiOHOe, 2025. [DnekTpoHHBIH pecypc].— Pexum

nocrymna: http: https://www.nopran.aiptu.pd

3.2.5. Pecypcbl HHGOPMALIMOHHO-TeJIeKOMMYHUKAMOHHOM ceTn «AHTepHeT»

1. Odunmanbublii caiiT denepanbHOro areHTCTBa Mo peIO0IOBCTBY. — https://fish.gov.ru/

2. Od¢unmaneHelii caiT MHUHHMCTEPCTBA TMPOMBIIIIEHHOCTH U TOproeiau Poccuiickoit
®enepannu. — https://minpromtorg.gov.ru/

3. OdunuanbHblil caldlT Poccuiickoro coro3a MPOMBIINUIEHHUKOB M NpealnpUHUMATened. —
https://rspp.ru/

4. WndopmanmoHHble, TPEHUPOBOYHBIE M KOHTPOJBHBIE MaTepHUANbl. [DIEKTPOHHBIN
pecypce]. — Pexxum mocryma: // www.fcior.edu.ru

5. Untepuer-uznanue mis yuuteneid «EcTecTBeHHBbIE HayKuy». [DIEKTPOHHBIN pecypc]. —
Pexum noctyna: / www.enauki.ru

3.2.6. Ilepeuenn UH(POPMALMOHHBIX  TEXHOJIOTHIi, HCI0JIb3yeMbIX npu
OCYLIeCTBJIeHUM 00pa30BaTeJbHOI0 IMpolecca, BKJIOYas IepedeHb JHLIEH3UOHHOIO M
CBO0OIHO pacnpocTpaHsieMoe MPOrpaMMHOro odecrieueHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX
cucTeM npeacrasieH B npuiaoxkennu 3 OIL


http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
https://fish.gov.ru/
https://minpromtorg.gov.ru/
https://rspp.ru/
http://www.fcior.edu.ru/
http://www.enauki.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

PesyabTaTsl 00yyeHus

(I)OprI N ME€TOAbI KOHTPOJH

JIuunocmmuuie:
JI1 rpa)x1aHCKOr0 BOCIIMTAHUS:
-c(OOPMUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3UIUM

0o0ydJaromerocss Kak aKTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUHCKOT0 OOIIECTBa;

-OCO3HAaHHE CBOMX KOHCTUTYIHMOHHBIX IIpaB H
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSAIKA;
-IPUHSATUE TPaIUIINOHHBIX HAIlMOHAJIbHEIX,
0011IeYeIIOBEYECKHUX T'YMaHUCTHYECKHUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

-TOTOBHOCTh IPOTUBOCTOSTH HJICOJIOTHH
HKCTPEMHU3MA, HaIlMOHAJIN3Ma, KceHooouw,
JTUCKPUMHMHAIIMK TI0 COLMAJIbHBIM, PEJIMTHO3HBIM,
pacoBbIM, HAIMOHAIBHBIM MPU3HAKAM; TOTOBHOCTh
BECTH COBMECTHYIO [I€ATEIbHOCTh B HMHTEpecax

TpaXIaHCKOrOo  OOIIeCTBa,  y4acTBOBaTb B
caMOyIpaBlIeHUU B o0m1eo0pa3oBaTeIbHOM
OpraHu3aIu u JIETCKO-FOHOIIECKHUX
OpraHHu3aIusIX;

-yMEHUE B3aUMOJICUCTBOBATh C COLUUAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C WX (DYHKIUSMHU U
Ha3HAYCHUEM;

-TOTOBHOCTb K TYMAHUTapHOM M BOJOHTEPCKOU
JIeATECIIbHOCTH;

JI2 natpuoTHYECKOr0 BOCIUTAHUS:

- c(OpMHUPOBAHHOCTh POCCUUCKON TpakKIaHCKON
UJEHTUYHOCTH, IAaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapony, YyBCTBA  OTBETCTBEHHOCTH  TEpen
Ponunoii, ropnoctu 3a cBoW Kpail, cBor0 Ponuny,
CBOM S3BIK W KYJIBTYpPY, HPOILIOE M HACTOSIIEE
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuu;

- ILIEHHOCTHOE OTHONIIEHHWE K TOCYAapCTBEHHBIM

CHMBOJIaM, HCTOPUUCCKOMY n MIpUpoOaAHOMY
HACJICOWIO, TIMaMATHUKaM, TpaaulusaM HapoaOB
POCCI/II/I, JOCTHIXXCHHAM Poccunu B HaykKe,

HCKYCCTBE, CIIOPTE, TCXHOJIOTUAX U TPYIC,

- wuueiiHas  yOXKIACHHOCTh, TOTOBHOCTH K
ciykeHuro u 3amure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JI3 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSA:

- OCO3HAHHUE NYXOBHBIX LIEHHOCTEH POCCHICKOrO
Hapona;

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
STHYECKOT'O ITOBECHMS,

Texywuii KOHmMmpoas 6 popme:
— TNPaKTHYECKUX 33JJaHHI;
AKCIEPTHOTO HAOIOICHHS 32
XOJIOM BBITTOJTHEHHUS
1a00paTOPHBIX 3aHATHU;
— YCTHBIX OIIPOCOB;

— TECTHpPOBAHUS;
—  BBICTYIUICHHH (JOKJIQIbI,

MIPE3CHTALINHN ).

Dopma npomedrcymouHou
ammecmayusi:
JK3aMeH.




- CIOCOOHOCTH OIEHWBATh CUTYAIUIO ¥ IPUHUMATH
OCO3HAHHBIE  pEIICHUSs, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH

- OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIAM U
(WIn) OpyruMm 4jeHaM CeMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE  OCO3HAaHHOIO  NPUHATHS  LIEHHOCTEH
CEMEMHON KU3HU B COOTBETCTBHHM C TPAAULUAMHU
HapoaoB Poccuu;

JI4 >CTeTHYeCKOro BOCIIUTAHUS:

- DCTETHMYECKOE OTHOIIECHHWE K MHpY, BKJIIOYas
ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOpYECTBA, CIIOPTA, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTH BOCIPUHUMATH PA3JIMYHBIC BUIBI
HCKYCCTBa, TpaJULMM W TBOPUYECTBO CBOET0 H
JIpYruX  HaApOJOB, OIIYIIaThb 3MOILMOHAILHOE
BO3JICICTBHE UCKYCCTBA,;

- yOeXICHHOCTh B 3HAYMMOCTH IS JTHYHOCTH U
o0miecTBa 0OTEYECTBEHHOTO U MHUPOBOTO HCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAJAUIMA U HAPOIHOTO
TBOpPYECTBA;

- TOTOBHOCTh K CaMOBBIPKEHUIO B Pa3HBIX BHAAX
UCKYCCTBa, CTpPEMJICHHUE NPOSBIATH KauyecTBa
TBOPYECKOM JINYHOCTH;

JI5 pu3nueckoro BOCIIUTAHUS:

- c(opmMupoBaHHOCTH 370POBOTO M 0E€30I11aCHOTO
o0pa3a HU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0pOBBIO;

- MOTPeOHOCTH B ¢buznueckomMm
COBEPIIICHCTBOBAHUH, 3aHATHUAX CIIOPTHBHO-
037I0POBHUTEIHHOMN NeATENEHOCTHIO;

- aKTUBHOE HENPUSATUE BPEIHBIX MTPUBBIUYEK U UHBIX
dopM npuuyMHEHUS Bpena  (U3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

JI6 TpynoBOTo BOCIIUTAHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHHE IICHHOCTH
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTh K aKTUBHOH  JI€ATEIbHOCTHU
TEXHOJOTHYECKON M COMAIbHON HAMPaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEITEHO BBITTOJHATH TAKYIO JICITCIHLHOCTB;
- WHTEpEC K pa3IUYHBIM chepam
npodecCuOHATbHON JIeATeTLHOCTH, yMeHUe
COBEpIIaTh  OCO3HAaHHBIA  BBHIOOp  Oymymiei
npoecCuu W peaM30BBIBAaTH  COOCTBEHHBIC
YKU3HEHHBIC TIJIaHbL;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHMIO W
caM000pa30BaHUIO HA IPOTSHKCHUH BCEU KHU3HU;




JI7 3KOI0rnYeCKOro BOCIIUTAHHUS:

- c(hOopMHUPOBAHHOCTh 3KOJOTUYECKOW KYIbTYPBHI,
MOHUMAHUE BIIMSHUS COLUATBHO-DPKOHOMHYECKUX
MPOLIECCOB  HAa  COCTOSIHUE  NPUPOJHOM U
COLIMANILHOM  Cpelbl, OCO3HAaHHWE TJ00aTHHOTO
XapakTepa dKOJOTHYECKUX MPOodIIeM;

- IUIAHUPOBAHUE W OCYLIECTBIICHUE IEHUCTBUU B
OKpY’KallIllel cpelle Ha OCHOBE 3HAHUs IeNen
YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HENpUITHE JEHCTBUM, MPUHOCSIIUX
BpEJl OKPYXKAIOIIEH CpeJIE;

- yMEHHME MPOTHO3UPOBATH HEOJIATONPHUSITHBIE
HKOJIOTUYECKUE TIOCJIEICTBUS TMPEITPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATh UX;

- pacupenue OTIbITa NEeATETbHOCTH
SKOJIOTMYECKOW HAIPaBIECHHOCTH;

JI8 ieHHOCTH HAay4YHOI'O [TO3HAHUS:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSL HayKM M OOLIECTBEHHOW IPAKTUKH,
OCHOBaHHOT'O Ha Jaore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEpIIECHCTBOBAHUE SI3IKOBOM M UYUTATEIbCKOM
KYJIbTYpbl KaK CpEJICTBAa B3aUMOAECUCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

-OCO3HaHWE IIEHHOCTH Hay4yHOH [1eATelbHOCTH,
FOTOBHOCTb  OCYIIECTBIIAATH  NPOEKTHYIO U

HCCJIEIOBATEIbCKYIO JIeATeTLHOCTh
WHJVBUJIyaJIbHO U B TPYIIIIE.

Memanpeomemmnuwie:

Ognaoenue VHUBEPCAIbHLIMU VueOHbIMU

NO3HABAMENbHBIMU OCUCMBUAMU.

M 6a30BbI€ JOTHYECKHE ICHCTBUS:
-CaMOCTOSITEIIBHO (dhopMynupoBarth "
aKTyallu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

-yCTaHaBIIMBaThb CYHIECTBEHHbI MpPHU3HAK WIIU
OCHOBAaHHUSI JUIsl CpaBHEHUS, KiaccuPukanuu u
00001IeHHS;

-ONpeAeNaTh 1[I  JICSITEIbHOCTH,  3aJaBaTh
napameTpbl U KPUTEPUHU UX JTOCTHXKECHHUS;
-BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

-BHOCHUTH KOPPEKTHBBI B JIEITEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YyIbTATOB LEISAM, OICHUBATH
PHUCKH TTOCEACTBHI NESITEIBHOCTH;

-pa3BUBaTh KPEATHMBHOE MBIIICHUE MPU PEIICHUU
KU3HCHHBIX TTPOOIIEeM;

M2 06a30BbIE UCCIIEA0BATEIILCKUE NCUCTBUS:
-BJIaJIETh HaBBIKAMHU y4€OHO-UCCIIEIOBATEILCKON U
MIPOEKTHOM JEATEIIbHOCTH, HABBIKAMH Pa3pEIICHUS




npo0Jem;

- CIIOCOOHOCTH U TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MIOUCKY METOJIOB PEUICHMs MPAaKTHYSCKHX 3ajad,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

- OBJIAJICHHE BHJIAMH JICATEILHOCTH TIO MOJTYYCHHIO
HOBOI'O 3HaHHA, €ro HUHTCpHpCTAllUU,
npeoOpa3oBaHUI0 M TPUMECHEHUIO B PAa3JIUYHBIX
yqe6HHx CUTyallMdX, B TOM YHUCIIC IIPpHU CO3AaHHUU
y4eOHBIX U COIMATILHBIX TPOEKTOB;

- (opmupoBaHHME HAYYHOTO THUINA MBIIUICHUS,
BJIaJICHNEC HAYyYHOH TEPMHHOJIOTHEH, KIIIOUYCBBIMHU
INOHATUAMHU U MCTOJaMHU,

- CTaBUTHh U (POPMYTUPOBATH COOCTBEHHBIE 3aa4M
B 00pa30BaTeIbHON NEATEIHPHOCTH M >KU3HEHHBIX
CUTYAIIHSX;

- BBIBJIATH TIPUYHUHHO-CICACTBCHHLBIC CBA3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUTaTh THUIIOTE3Y €€
pelicHuA, HaXO0IUTh APryMCHTEL JJIA
JIOKA3aTeIbCTBA CBOUX YTBEPXKJICHUMW, 3a/1aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATL IIOJYUCHHBIC B XOAC PCHICHUSA
3aJ]aud  Pe3yJIbTaThl, KPUTHUECKU OILICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh W3MCHCHHE B
HOBBIX yCJIOBUSIX;

- JaBaTb OLCHKY HOBBIM CHUTyallUssM, OLCHHUBATH
MPUOOPETEHHBIN OTIBIT;

- pa3pabaTeiBaTh IUIAH PEIICHUS TPOOJIEMBI C
YU4ETOM aHajn3a HMEIONIMXCS MaTepUualbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYWIECTBJISITh  IIeJICHANPABIECHHBIA  MOMCK
mepeHoca CpeACTB W CIIOCO0OB  JCHWCTBUS B
pohecCHOHANBHYIO CPey;

- YMCThb IIEPCHOCUTL 3HAHUA B IIO3HABATCIBbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMCTb HHTCIPUPOBATH 3HAHUA H3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BbBIIBUTAaTh HOBBIC nacu, npeajiaratb
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS,

- CTaBUTH TMPOOJEMBI W 3aJa4H, JOIYCKAIOIIUE
aIbTepHATHBHBIC PEUICHMUS;

M3 pabota ¢ napopmarmen:

- BIIAJICTh HaBBIKAMHU TOTy4YeHUs MHPOpPMAIUU W3
NCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISAITh MOUCK, aHATHN3, CUCTEMATH3AINIO U
MHTEPIIpETani0 HHPOPMAIIUU PA3IUYHbIX BHJIOB U
dbopM TpeCTaBICHNUS;

- CO37aBaTh TEKCTHl B PA3IUYHBIX (opMaTax C
y4eToM Ha3HaueHus HHGOpMAIMM U IIeNeBOU
ayIUTOPUH, BBIOMpas  ONTUMAIBHYIO  (GOpMY
MNPpCACTAaBJICHUA U BU3YyaJIU3allhU,

- OIICHHMBaTh JIOCTOBEPHOCTH, JIETHTUMHOCTb
uHpOpMallMK, €€ COOTBETCTBHE IPABOBBIM U




MOpPaJIbHO-ITHYECKIM HOpMaM;

- WCMOJB30BaTh CPEICTBA WH(OOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~TEXHOJOTMHA B PEHICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHW3allMOHHBIX  33Ja4  C  COOJIOJCHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU OE30MaCHOCTH,
THTUCHBI, PECypCcOCOEpe eHUs, TPABOBBIX U
THYECKUX  HOPM, HOPM  HWH(OPMALIMOHHON
0€e30I1aCHOCTH;

- BIAJICTh HABBIKAMHU PACIIO3HABAHUS M 3alTUTHI
uHpopmanuy, HWHPOPMAIMOHHON OE30IaCHOCTH
JTUYIHOCTH.

Osnaoenie yHUBEPCANbHLIMU KOMMYHUKAMUBSHBIMU
oeticmeusmu.

M4 oOwieHue:

- OCYIIECTBIISITh KOMMYHHUKAIIMA BO BCeX cdepax
JKA3HU,

- pacrio3HaBaTh HEBEPOAIBHBIC CPEIICTBA OOIICHUS,
[IOHMMaTh  3HAYEHHWE  COLMAIbHBIX  3HAKOB,
pacro3HaBaTh MIPEITOCHUTKU KOH(JTUKTHBIX
CUTYaIlMi U CMATYATh KOH(IUKTHI;

- BJIAJICTh PA3IMYHBIMU CHOCOOAMH OOIICHUS U
B3aMMOJICHCTBHSI;

- apryMEHTHPOBAaHHO BECTH JHAJOT, YMETh
cMSTYaTh KOHQIUKTHBIC CUTYAIUH;

- Pa3BEepHYTO W JIOTUYHO W3J1araTh CBOIO TOUYKY
3pEHUsl C HCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

M5 coBmecTHas IeSITEILHOCTD:

- TIIOHMMaTh M MCIIOJb30BaTh MPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX
JEUCTBUM C y4eToM OOIUMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)KJA0T0 YWICHA KOJUIEKTHBA;

- TNPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAWHUPOBATH ACHUCTBUSA 110
€€ JIOCTIDKCHMIO. COCTaBIIITH IJIAH JICHCTBHUM,
pacrpenensiaTb poJii ¢ Y4ETOM MHEHUM YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

- OLICHMBaTh KauyeCTBO CBOEro BKJIaJa M KaxKIOTO
YY4acTHHKAa KOMaHIbl B OOIUKA pe3yabTarT IIo
pa3paboTaHHBIM KPUTEPUSIM;

- MpemiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJIEH C
MO3UIIUHN HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

-  KOOPAMHHUPOBATh U BBHINONHATH paboTy B
YCIOBUSIX peanbHOoro, BUPTYaAJILHOTO u
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

- OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTyaUUsAX, MPOSABIATH
TBOPYECTBO U BOOOpaKE€HUE, OBITh MHUIIMATUBHBIM.

Ognaodenue  YHUBEPCANbHLIMU — PeCyISAMUBHBIMU
oelcmeusaImu.:




M6 camoopranu3anus:

- CAMOCTOSITEJIBHO OCYLIECTBIIATH IIO3HABATEIbHYIO
NeSITEIbHOCTb, BBIABIATH HPOOJEMBbI, CTaBUTh HU
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4u B
00pa30BaTEeNIbHONW JIEATENIBHOCTH U KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHUs
IpoOJIEMbl C YYETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- paclIMpATh PaMKU y4eOHOTro MpeiMeTa Ha OCHOBE
JIMYHBIX [IPEANIOYTEHUN;

- JenaTb OCO3HAHHbBIN BHIOOpP, APTYMEHTUPOBATbH
€ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

- OLICHUBATh IPHOOPETEHHBIN OIIBIT;

- c1oco0CcTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO
IIMPOKON 3pYIUIMM B Pa3HbIX 00JacTAX 3HAHUH,
[IOCTOSIHHO TOBBIIIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

M7 caMOKOHTPOJIb:
- JaBaTh OLIGHKY HOBBIM CHUTyalusM, BHOCHUTb
KOPPCKTHUBLI B JACATCIBbHOCTD, OLICHUBATh

COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
- BJIAJICTh HAaBBIKAMH IO3HABATEIBHON pedIieKkcuu
Kak OCO3HaHUs COBEpPLIAEMBIX JCHUCTBUH U
MBICIIMTCIIBHBIX IPOLCCCOB, HX PE3YJIbTATOB U
OCHOBaHHUI;

- HUCIIOJIB30BaTh NPHUCMBI peq)J'IGKCI/II/I IJIs1 OLICHKH
CUTYyalliH, BBIOOpA BEPHOTO PELICHHUS;

- YMCTb OLCHUBATbL PHUCKU W CBOCBPEMCHHO
IIPUHUMATh PELIEHHUS 10 UX CHUXKEHUIO;

M8 SMOIIMOHAILHBIHN HHTEIICKT,
npenonararomui copMUpOBaHHOCTb!

- CaMOCO3HAaHMS, BKIOYAMOMIETO CIIOCOOHOCTD
NOHUMaTh CBOE€ HMOLMOHAIBHOE  COCTOSIHHUE,
BUICTh HANpPaBICHUS Pa3BUTHA COOCTBEHHOU
HIMOIMOHAIBHON c(epbl, ObITh YBEpEHHBIM B ce0e;

- CaMOperyJIHPOBaHUS, BKITIOYAFOIIETO
CaMOKOHTPOJIb, yMeHue NPUHUMATD
OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCTh
a/IalITUPOBATHCS K SMOIIMOHAIILHBIM U3MEHEHUSAM U
MPOSIBIIATH THOKOCTB, OBITH OTKPBITBIM HOBOMY;

- BHYTpCHHeﬁ MOTHBAIIUH, BKJIIOYAIOIIEH
CTPEMIICHUE K JOCTHMIXKCHHIO IMLCJIM MW YCIIEXY,
OIITUMMU3M, MHUIIUMATUBHOCTD, YMCHUC

JIeHCTBOBATh, HCXO M3 CBOMX BO3MOXKHOCTEH;

- DMIATUH, BKIIOYAIOIICH CIIOCOOHOCTh IMOHUMATh
SMOILIMOHAJILHOE COCTOSIHUE JPYTuX, Y4YUTHIBATh
€ro  Opu  OCYIIECTBICHHMM  KOMMYHUKAIUU,
CITOCOOHOCTH K COYYBCTBHUIO U CONIEPESIKUBAHUIO;

- COLIMAIIbHBIX HaBBIKOB, BKJTIOYAIOIIHNX
CITOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTUMH




JFOABMHU, 3a00TUTHCS, TMPOSBISATH HMHTEpPEC U
pa3peniatb KOHQIHUKTHI;

M9 tpunsTHEe ceOs U APYTUX JTIOJCH:

- IpUHUMAThH ce0si, TIOHUMAasi CBOW HEIOCTATKU W
JIOCTOMHCTBA;

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIIOJIeH
IIPU aHAJIM3€E PE3YNbTAaTOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO M IPABO JIPYTUX JIOJEH
Ha OIIMOKH;

- pa3BHBaTh CIOCOOHOCTh TIOHUMAaTh MHpP C
MO3UIMH JIPYTOro YeJloBeKa

Ilpeomemmnuie:

Il -  chopMHpPOBAaHHOCTH TMPEACTABICHUM: O
XAMHYECKOM COCTAaBIIAIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUpA, POJIM XUMHUH B TIO3HAHUU SBJICHUU
npupoasl, B (OPMHPOBAHWU  MBINUICHUS U
KyJIbTYpbl ~ JHYHOCTH, €€  (yHKIIMOHAIbHOU
rPaMOTHOCTH,  HEOOXOAMMOW Uil  pelIeHHUs
MPaKTUYECKHUX 3a1a4 u 3KOJIOTUYECKH
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJTHON Ccpene;

II2 - BiajgcHUE CHCTEMOH XMMUYECKUX 3HAHHM,
KOTOpasi BKJIFOYACT: OCHOBOIIOJIATAFOIINE TTOHSTHUS
(XMMHUYECKUIl ~ DJIIEMEHT, aTOM,  OJEKTPOHHAs
oboJiouka aToma, s-, P-, d-3JIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKyIa, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb OKHCIICHHUS,
XUMHYECKass CBsI3b, MOIb, MOJIISIpHas Macca,
MOJISIPHBIN o0BeMm, YTIEPOIHBIN CKEJIET,
dbyHKIIMOHANBHAS TpyNmna, paaukall, H30Mepus,
U30MEpPHI, TOMOJIOTHYECKHA P, TOMOJIOTH,
YIIEBOMOPOABI, KHUCIOPOA- U a30TCOJAECpIKAIIHe
COCIMHECHMS, OWMOJIOTHYECKH aKTHBHBIC BEIICCTBA
(yrmeBoabl, KHpbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAJUIMUECKas peIleTKa, THIIbI
XUMHYECKHAX peaxui (OKHCITUTEIEHO-
BOCCTAaHOBUTENBHBIE, JK30- U JHIOTEPMHUYECKHE,
peaxkuu HMOHHOTO oOMeHa), pacTBop,
DIIEKTPOJIUTHI, HEDJIEKTPOIIUTHI,
JNIEKTPOIUTHYCCKAS  JINCCOIMAIIHSI, OKHUCIIUTEb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON peaKinu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMHYECKOTO CTPOCHHUS OpPTraHUYECKHX
BEIL[ECTB AM. byrneposa, Teopus
AIIEKTPOIUTUIECCKON JIACCOLIMAIIUH,
nepuoauueckui 3akoH J[.M. MenneneeBa, 3akoH
COXpaHCHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (AKTOJIOTUUECKUE
CBEJICHHSI O CBOWCTBaxX, COCTaBe, MOJYyYCHUH U
Oe30MmacHOM WCIIOJIb30BaHUH BOKHEHIITHX




HEOPraHMYECKUX U OPTaHUYECKUX BEUIECTB B OBITY
Y IIPaKTUYECKOMN JESATEIHHOCTH YEIOBEKA;

II3 -  chopMHpPOBAaHHOCTH YMEHHI BBISBISTH
XapaKTEpHbIE IPU3HAKUA U B3aUMOCBS3b U3YUYEHHBIX
MOHATHH, NMPUMEHATh COOTBETCTBYIOLIME MOHATHS

IIpu OIIMCaHHNHN CTPOCHHUA u CBOICTB
HCOPTaHUYCCKUX U OPraHUYCCKHX BCIICCTB U HX
npeBpameHHﬁ; BBISBJIATH B3aHMOCBA3b

XUMUYECKHX  3HAaHUH  C MNOHITHSMH U
MPEJICTABICHUSIMA JIPYTUX €CTECTBEHHOHAYUHBIX
MPEAMETOB;

Il14 - cpopMUpPOBaHHOCTh YMEHHUI HCIOJIb30BaTh
HAauMEHOBAHMUS XUMHYECKHUX COEIMHEHU
MEXIYHApPOJAHOIO  COK3a  TEOPETUYECKOW U
INPUKIAJHON XMMHMHM W TpUBHAJIbHBIC Ha3BaHUs
BaXHEHIINX  BemecTB  (3TWJEH,  alleTUJIEH,
ruepud,  Qenos, ¢GopMmanbaerus, YKCycHas
KMCJIOTA, TJIMLIHH, YrapHbIA ra3, YIJIEKUCIBIA ras,
aMMHaK, TaleHas W3BECTb, HErameHas H3BeECTb,
NUTHEBAsE COAAa M JPYTUX), COCTABIATH (OPMYIIBI
HEOPraHMYECKUX U  OPraHWYEeCKUX  BEUIECTB,
YPaBHEHUS XUMHUYECKHX peakuui, OOBACHATh HX
CMBICJI; MOATBEP)KAATh XAPAKTEPHBIC XUMUYECKUE
CBOMCTBA BEII[ECTB COOTBETCTBYIOIIMMU
DKCIEPUMEHTaMHU W 3alUCSIMM  YpaBHEHHHU
XUMUYECKHUX PEAKIUN;

II5 - chopMUpPOBAaHHOCTH YMEHHUI yCTaHABIMBATH
MPUHAJIC)KHOCTh M3YYEHHBIX HEOPraHUYECKUX H
OpPTraHWYECKUX BEIIECTB K OINpPEICIICHHBIM KJIaccaM
U TpylnmamM COEIWHEHUM, XapaKTepH30BaTh MX
COCTaB U BaKHEWILINE CBOMCTBA; ONMPENEIATh BUIbI
XUMHYECKHX  CBsi3ed  (KOBaJIeHTHas, WOHHas,
MeTaJNInYecKasi, BOJIOPOJHAS), THIIBI
KPUCTAJUTMYECKUX peueTox BEILIECTB;
KJIacCU(PUITUPOBATh XUMUUECKHUE PEAKITUH;

116 - BJIaACHUC OCHOBHBIMHU METOJAMH HAYy4YHOI'O
INO3HaHuUs BCIICCTB W  XHMHYCCKUX SIBJICHUM

(mabmroieHue, HU3MEpPEHHE, AKCTICPUMEHT,
MOJICTUPOBAHHE);

II7 -  chopMHUPOBAHHOCTh YMEHHH MPOBOJIUTH
pacueTel 1O  XUMHUYECKMM  dopMylaM U
YPaBHEHUSM XUMHYECKHUX peakuuit c
HCII0JIb30BaHNEM bu3nyeckux BEJIMYMH,

XapaKTePU3YIONINX BEIIECTBA C KOJIMUYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIOBHS)
ra3oB, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CHCTEMHBIC XWMHWYECKUE 3HAHUS ISl TIPHHSATHUS




peH_IeHI/Iﬁ B KOHKPCTHBIX »XHN3HCHHBIX CUTYyalUsIX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM,

118 - chopMUPOBAHHOCTh YMEHUH TIAHUPOBATH U
BBIIOJIHATH XHUMHYECKUHN AKCIIEPUMEHT
(mpeBpaleHuss  OpraHUYeCKMX  BEIEeCTB  IpHU
HarpeBaHWM, MOJYyYCHUE ATUJICHA M M3yYEHHE €ro
CBOMCTB, KAa4€CTBEHHBIC pEaKUUM Ha ajbJCTH]IbI,
KpaxMaj, VYKCYCHYI KHCIOTYy; JeHATypalus
OCJIKOB TIpU HAarpeBaHUM, LBETHBbIC PEaKIUU
OCJIKOB; TPOBOJHWTH PEAKIMM HOHHOTO OOMEHa,
ONpEeNIETATh cpeny BOJHBIX pacTBOpOB,
KauyeCTBEHHbBIE PEaKINK Ha cynbdar-, kKapOoHaT- U
XJOPUA-aHUOHBI, Ha KAaTHOH aMMOHHUS;, pEIIaTh
SKCIIEpUMEHTaIbHBIE 3a7a4M 1o TeMaM ""MeTamibl"
u "Hemeramibl") B COOTBETCTBUU C IpaBHIaMU
TEXHUKH OE€30MacHOCTH TMpuU  OOpalieHuu ¢
BEIICCTBAMH H JIAOOPATOPHBIM 000pPYIOBAaHUEM;
MIPEACTABISITh PE3yJIbTaTHI XHMHYECKOI0
JKCIIEPUMEHTa B (QopMe 3aluCH ypaBHCHUU
COOTBETCTBYIOIIUX peakuuidi u QopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

I19 - chopMHPOBAHHOCTb YMEHUS aHAJIU3UPOBAThH
XUMHYECKYI0 HMH(POpMAaLUIO, MOJIY4aeMyl U3
pasHBIX ~ HMCTOYHMKOB  (CpPEICTB  MacCOBOH
uH(popmanuu, cetb UHTEpHET U Apyrue);

ITI0 - cdopMHUPOBAaHHOCTH YMEHHUH COONIONATH
npaBuia 9KOJIOTUYECKU LEeNeco00pa3HoOro
NOBEJICHUS B OBITY M TPYIOBOW JEATEIHHOCTH B
LEeNsAX  COXPaHEHHs  CBOEro  3/0pOBbS U
OKpYXXalomied TpPUPOAHOH Cpenbl, YYUTHIBATH
OMaCHOCTh BO3JEHCTBHSI HA JKHUBbIE OpPraHU3MbI
OTpPENeNICHHBIX ~ BENIECTB, IOHWMAas  CMBICIT

MoKa3aTeis npeAebHON JOITYyCTUMOM
KOHIICHTPAIINH;
Il - jna oOyyaromuxcss € OTrpaHUYCHHBIMU

BO3MOXXHOCTSIMH ~ 37I0POBbsI:  C(DOPMHUPOBAHHOCTH
YMEHUS TPUMEHATh 3HAaHUS 00  OCHOBHBIX
JOCTYIIHBIX ~METOAAaxX TO3HAaHWA BELIECTB U
XUMUYECKUX SIBJICHUN;

iz - JUISL  CHENbIX W CIA00BHUOAIINX
0o0ydJaronuxcs: chOpMHUPOBAHHOCTh  YMEHUS
UCTIONIB30BaTh  PeNbe()HO TOYEUHYI) CHCTEMY
o6o3nauennit JI. bpains mis 3ammMcl XUMHYECKUX

dopmy;

IT13 - cpopMHPOBAHHOCTH MPEACTABICHUI: O
MaTepUuaibHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
U T03HABAaGMOCTHU SIBIICHUI HPUPOIBI; O MECTe U
3HAUYCHUH XMMHU B CHCTEME €CTECTBEHHBIX HAyK U




ee poiu B OOECIEUEeHWU YCTONYMBOTO Pa3BUTHSA
YeJI0BCUCCTBA! B perieHnun po0aem
9KOJIOTUYECKOM, HSHEPreTUYEeCKOM U  MUIIEBOU
0€30MacHOCTH, B Pa3BUTHH MEJHUIIUHBI, CO3/aHUU
HOBBIX MaTe€pHajOB, HOBBIX MCTOYHUKOB SHEPIHH,
B obecrnieueHnn paIoHaIBLHOTO
MIPUPOIOTIONB30BAHMS, B dhopMUpOBaHUH
MHUPOBO33pEHUST U OOIIeH KyIbTyphl YeOBEKa, a
TaKk)Ke DKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHMS
K CBOEMY 3JIOPOBBIO U IPUPOTHOM CpEJIE;

IIl14 BnageHwe cUCTEMOM XHMHYECKHX 3HAHHUH,
KOTOpasi BKJIFOYAET: OCHOBOIOJATAIOIINE MOHSATHUS
(TOTIOJIHMTENILHO K CHCTEME IOHATHH 0a30BOTo
YPOBHS) - H30TOINBI, OCHOBHOE W BO30OYXICHHOE
COCTOSIHHE€  aTroMa, THOpUAM3alus  aTOMHBIX

opburanei, xumudeckas cBap ("O" m
"T-CBA3b"  gparuple  CcBA3M),  MONApHAs
KOHIIGHTpaLusi, CTPYKTypHas (GopMmysa, U3oMepus
(cTpykTypHasi, = reomerpuueckass  (LMC-TpaHC-

U30MEpHs), TUIBI XUMHUYECKUX peakUuil (romMo- u
reTeporeHHble, O0OpaTUMble M  HeoOpaTUMBIE),
pacTBOpbl (MCTUHHBIE, JAHUCIEPCHBIE CHUCTEMBI),
KpUCTAJJIOTUAPATHL, CTENEeHb  JAMCCOLMAlUH,
ANIEKTPOJIN3, KPEKUHT, DPU(OPMUHT); TEOpUH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE
3HaHMS, JIeKAUEe B OCHOBE  ITOHMMAHHUSA
OPUUYMHHOCTY U CUCTEMHOCTHM  XHMHYECKHX
ABJICHUN,  COBPEMEHHBbIE  NPEICTABJICHUA O
CTPOEHHUH BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM YypPOBHSX; IPEACTABIEHUSA O

MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,
TCPMOANHAMHNYCCKUX u KHHCTHYCCKHUX
3aKOHOMCPHOCTAX HUX IMPOTCKAHUSA, O XUMHYCCKOM
paBHOBECHU, AUCTICPCHBIX CUCTCMAX,

(akTOIOTUYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBE,
NOJy4eHHH U 0e30MacHOM  HCIHOJIb30BAHUU
BOKHEHIINX HEOPTaHWYECKHX W OPTaHWYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JAEATEIIbHOCTH
YeIIOBEKa; o0mmmx HAYYHBIX MIPUHITAIIAX
XMMHUYECKOTO  MpPOU3BOJACTBA  (HAa  IpUMeEpe
NPOM3BOJICTBA  CEPHOM  KHCIOTH, AaMMHAaKa,
METaHoJIa, epepaboTKU HePTH);

II15 chopMUpPOBAaHHOCTH YMEHUU  BBISBIATH
XapaKkTepHbIe MPU3HAKUA U B3aUMOCBSI3b U3yUE€HHBIX
MOHSATUH, PUMEHSTh COOTBETCTBYIOIIUE TMOHSTHUS

npu OIIMCaHHuH CTpOCHUA u CBOICTB
HCOPTaHUYCCKUX M OPraHUYCCKHUX BCIICCTB U HX
peBp ameHHﬁ; BBISABJIATH B3aMMOCBA3b

XUMUYECKHUX 3HAaHUU c MOHATUAMHU u
NpECTAaBICHUAMHU JIPYTHX INpeaAMEeToB aisi Ooiee
OCO3HaHHOT'O IOHUMAaHUS U OOBACHEHUS CYLIHOCTH
MaTE€pUAJIBHOIO €IMHCTBA MHpPA; HCIIOIb30BAThH




CUCTEMHbIE XUMHUUYECKHE 3HAHUS JUI OObSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, HMMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

1116 chopMHpPOBAaHHOCT, YMEHUN WCIOIB30BATh
HAaVMEHOBAHMS XUMHUYECKUX COEIMHEHH
MEXIYHAPOJAHOIO  COK3a  TEOPETUYECKOHM U
NPUKIAJHOM XUMHUUM W TpPUBHUAJIbHBIE HA3BaHUS
BEILIECTB, OTHOCAIIMXCS K M3YYEHHBIM KJlaccam
OpPraHWYECKUX U HEOPraHWYECKUX COCIUHEHUN;
WCIIOJIb30BaTh ~ XUMUYECKYK0  CHUMBOJIMKY IS
coctaBieHUsT (QOpMyJ HEOPraHMYECKHX BEIIECTB,
MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpaIIeHHBIX u CKEJICTHBIX ) dbopmyn
OpPraHMYECKHX BEILIECTB; COCTABJIATH YpPABHEHUS
XUMUYECKUX PEAKLMI U PacKphIBaTh UX CYIIHOCTH:
OKHCJIMTETBHO-BOCCTAHOBUTEIBHBIX peakiuit
MOCPEACTBOM COCTaBIICHUS AJNEKTPOHHOIO OanaHca
ITHX PEAKIH, PEaKluii MOHHOTO OOMEHa IyTeM
COCTaBJICHUS UX IMOJHBIX U COKPAILIEHHBIX MOHHBIX
YpaBHEHUM;  peaklUWil  TUAPOJW3a,  PEeaKuul

KOMILIEKCO0Opa30BaHus (Ha npuMepe
TUAPOKCOKOMIUIEKCOB ~ LIMHKA H  aJIOMHUHHS);
MOJITBEPXKIATh XapaKTepHbIe XUMHYECKHE
CBOICTBa BEIIIECTB COOTBETCTBYIOIIMMHU

DKCIIEpUMEHTAMM M 3allUCAMM  ypaBHEHUMU
XUMUYECKHUX PEAKIUN;

iy c(OpMHPOBAHHOCTh YMEHHUI
KJIaCCU(PUIIUPOBATH HEOpraHUYeCcKHe U
OpPraHMYECKHUE BELIECTBA M XUMHUYECKHE PEAKIIMH,
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHUS U KPUTEPUU
JUIs  KJacCU(UKAaMU M3y4aeMbIX XHUMHYECKHX
00BEKTOB; XapaKTepU30BaTh COCTaB M Ba)kHeIne
CBOICTBa BEUIECTB, MPUHAAIEKAIINX K
OTNpeZeNIEHHBIM KJlaccaM M TpylnaMm COeAMHEHUN
(mpocThIe BElIeCTBa, OKCHJIbI, THIPOKCHUBI, COJIH;
YIII€BOIOPOABI, IPOCThIE APUPDI, CIIUPTHI, (HEHOIIBI,
QIBJETUABI, KETOHBbI, KapOOHOBBIE  KHCIOTHI,
CIOXHBIE 3(QUPBI, KUPbBI, YIJIEBOAbI, AMUHBI,
AMHHOKHUCIIOTBI, O€JNKH); NPUMEHATh 3HAHHUS O
cocTaBe u CBOMCTBax BEIIECTB s
AKCIEPUMEHTAIbHON IIPOBEPKU TUIIOTE3
OTHOCHUTEIIbHO  3aKOHOMEPHOCTEM  IpOTEeKaHus
XUMHYECKMX  pEaKUMil ¥  NPOTHO3UPOBAHHUSA
BO3MOKHOCTEHN MX OCYIIECTBIICHNUS,

IT18 cpopMHUPOBAHHOCTh YMEHMH MOJTBEPKIATH
Ha KOHKPETHBIX MPHMEpax XapakTep 3aBHCUMOCTH
PEaKIIMOHHOMN CIIOCOOHOCTH OpPraHUYeCcKuX
COCIMHEHUN OT KPaTHOCTU W THUIA KOBAJIECHTHOU
cBs3u ("O " p "T-CBA3B ") prapvuoro BIMAHMA
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX; a TaKXKe OT
ocoOeHHOCTeH peanu3aniu Pa3IUYHbIX
MEXaHHW3MOB ITPOTEKAHMsI PEaAKIIHii;




1119 chopMUPOBAaHHOCTh YMEHUN XapaKTEPU30BaTh
AJIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM H
BO30Y>KICHHOM COCTOSIHMHM) U MOHOB XUMHYECKHX
anemMeHToB 1 - 4 mnepuonos Ilepuoauueckoit
cuctembl J[.MI. MeHnaeneeBa M WX BaJICHTHBIC
BO3MOXXHOCTH, UCHONB3yst moustus "s", "p", "d-
3JIEKTPOHHBIE" OpOUTAIIH, SHEPreTUUECKIE YPOBHH,
OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHHUSI CBOWCTB
XUMHYECKHX OJJIEMEHTOB M 00pa3yeMbIX HMHU
COCIMHEHUH 110 NIEPUOaM U IPYIIIaM;

1120 BnameHwe cUCTEMOM 3HAHUM O METOIAX
HAy4HOT'O ITO3HAHUS SIBJICHUI MIPUPO/IBI,
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HayKax W
YMEHUSMH  TPUMEHSATH  OTH  3HAHUS  TIPHU
SKCIIEPUMEHTAILHOM HMCCJICIOBAaHUU BELIECTB U
19 OOBSICHECHHS XUMHMYECKUX SBJICHHH, UMCIOIIUX
MECTO B TNPUPOJEC NPAKTHUUYECKOH JEATeIIbHOCTH
YeJI0OBEKA U B IIOBCCIHECBHOM KU3HMU,

1121 chopMUPOBAHHOCTH yMEHUU TMPOBOJIUTH
pacuerel 1O  XHUMHUYECKUM  (dopMmyliaMm U
YpaBHEHUIM XUMHUYECKUX peakuui c
UCTIOJIb30BaHUEM (DU3MYECKUX BEIWYHMH (MaccChl,
o0beMa ra3os, KOJINYECTBA BEIIECTBA),
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacyeThl MO HAXOXKJIECHUI0 XUMUYECKOU
dbopMysIbl BEIIECTBA; pacyeThl Macchl (oObema,
KOJIMYECTBA BEUIECTBA) NMPOAYKTa DPEAKLUH, E€CIIN
OJIHO U3 UCXOJHBIX BELIECTB JaHO B BUJE pacTBOpa
C OINPEIEICHHON MAacCOBOW [JOJIEM pacTBOPEHHOIO
BEIIECTBA WM JIaHO B M30bITKE (MMEET MPHUMECH);
pacyeTbl MaccoBOM WM OOBEMHON JIOJU BbIXOJA
IPOJYKTa peakllMy; pacdeTbl TEeIIoBoro 3@dexra
peaknuii, 00beMHBIX OTHOIIEHUH ra3oB;

1122 cpopMrpOBaHHOCTH YMEHUM MPOTHO3UPOBATH,
QHAIN3UPOBAaTh M  OLEHUBAaTh C  TO3HULIHH
JKOJIOTUYECKON ~ 0€30IacCHOCTH  IOCIIEACTBUS
OBITOBOM M TPOM3BOJICTBEHHOM JIEATEIbHOCTH
YyelloBeKa, CBSI3aHHON ¢ mepepaboTKON BEIecTB;
MCIIOJIb30BaTh MOJTYYECHHBIE 3HAHMS I IPUHSTHA
FPaMOTHBIX pELIEHUH mpodiieM B CHUTyalusXx,
CBSI3aHHBIX C XUMUEH;

1123 chopMUPOBAHHOCTh YMEHUN CaMOCTOSITEIIBHO
IJIAHUPOBATH U MIPOBOJUTH XUMHUYECKUMN
OKCTIEPUMEHT (MOJyYeHWe W H3y4YeHHUE CBOWCTB
HEOPraHWYECKUX M  OpPraHUYECKHUX  BEIECTB,

Ka4YC€CTBCHHBIC pc€akuuu Yrji€eBO4OpPOJa0B
pPa3IMYHBIX KJIACCOB W  KHUCIOPOACOACPKAIIUX
OpTraHUYCCKUX BC€IICCTB, pemicHue

IKCIIEPUMEHTAIBHBIX 337a4 [0 PAaCIO3HABAHUIO
HEOPTaHWYECKHX W OPraHUYeCKUX BEIIECTB) C
coOJIto/IeHHEeM TpaBuiI 0E30MacHOTO OOpareHus ¢
BEIIECTBAMH U J1AOOPATOPHBIM O00OPYIOBAHHUEM,




(bopMynupoBaTh LENH UCCIIEJOBaHMS,
NPEJOCTABIAT, B PA3NUYHON (OpME pe3ylbTaThl
JKCIIEPUMEHTA, aHAIM3UPOBaTh U OLCHUBATh MX
JIOCTOBEPHOCTB;

1124 chopMupOBaHHOCTh YMEHHH OCYIIECTBIIATH
LEJICHANPABICHHBIN TIOUCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOUYHUKAX (Hay4dHas
U ydeOHO-HAayuyHass  JIUTepaTypa,  CpEACTBa
MaccoBoi nHpopmMaluu, cetb IHTepHET U ipyrue),
KPUTHUYECKU aHAIN3UPOBATh XUMHUYECKYIO
uH(popMalrIo, TepepadaTbiBaTh €€ U UCI0JIb30BATh
B COOTBETCTBUU C IMOCTABJICHHOHN y4eOHOI 3a1aueii;

I125 chopMUpPOBaHHOCT YMEHUH OCO3HABaTh
OITIaCHOCTh BO3IIGIZCTBPI$I Ha JKHBBIC OpPTraHHU3MbI
ONpEACICHHBIX  BELIECTB, IIOHMMAas  CMBICI
[oKa3areiist IIpEeACIIbHON JOITYCTUMOM
KOHIIGHTPALUH, U TOSACHATh Ha MpUMepax CrocoObl
YMCHBIICHUA W TMIPECAOTBpPALICHHMA HUX BpPCAHOI'O
BO3JECICTBUS HA OPraHU3M YEJIOBEKa.




5. PEKOMEHJAIIU 11O PEAJIM3ALIMN OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA J1JI51 THBAJINIOB
n il C OrPAHUYEHHBIMUY BO3SMOKHOCTAMMU 310POBbSA

5.1. Haauuyume CcOOTBETCTBYWIIUX YCJIOBHH peaau3anuu o001e00pa3oBaTeIbHOI0
Y4eOHOro npeamera

I[HH O6yanOIHHXC$I N3 4YuCiia HWHBAJIMAOB M JIML C OI'pPaHUYCHHBIMU BO3MOXHOCTAMU
3I0POBbSl HAa OCHOBAaHMHM MHUCHBMEHHOTO 3asBJICHUS JUCHUIUIMHA pEAU3yeTcsi C Y4YeTOM
0COOEHHOCTEH MCUXO(PHU3UYECKOTO PA3BUTHS, HHIUBUAYAJIBHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0pOBBs (Hajiee — MHAUBHUIYAbHBIX ocoOeHHocTel). ObecneunBaeTcs COONIOICHNE CIeIYOLINX
COOTBCTCTBYIOIIIHUX YCHOBHfIZ HCIIOJIb30BAHUC CIICHUAIBHBIX TCXHUYCCKUX CPCIACTB O6y‘-ICHI/ISI
KOJUIEKTUBHOTO W  HWHIUBUAYAIbHOTO IIOJIb30BAHMS, TMPEAOCTABICHHUE YCIYI AacCHUCTEHTa
(MOMOITHUKA), OKa3bIBAIOIIETO TAaKOMY OOy4arolmeMmycs HEOoOXOAMMYIO TEXHUYECKYIO MOMOIIb,
obecrnieyeHre TOCTyma B 37JaHKs U MTOMEILEHUs, T/Ie IPOXOUT yueOHBI! Mpoliecc, Apyrue YCIOBuUs,
0€3 KOTOPBIX HEBO3MOYKHO WJIM 3aTPYJHEHO 00YUYECHHUE 110 AUCIUILTHHE.

5.2. O6ecneyenue cod101eHUA 00IIUX TPeOOBAHMI

Ha ocHOBaHMM IMCHMEHHOTO 3asBJIECHUS OOydaromerocs oOecreuuBaeTcsi COOIIOJICHHE
CIEAYIOIIUX OOIMX TPeOOBaHUM: MPOBEJCHUE 3aHATUHN VISl CTYICHTOB-MHBAIMIOB U U3 YUCIIA JIUI
C OTpaHUYEHHBIMUA BO3MOXKHOCTSIMU 370POBbSI B OJJHOM ayJUTOPUH COBMECTHO C OOY4YarOIIUMHUCH,
HE MMEIOUIMMH OTPAaHUYEHHBIX BO3MOKHOCTEH 3/I0pOBBS, €CIIM ITO HE CO3/IAET TPYAHOCTEH s
00yYaloUIMXCs; MPUCYTCTBUE B ayJUTOPHH ACCUCTEHTA (aCCHCTEHTOB), OKa3bIBAIOIIErO (MX)
oOydaromuMcsi HEOoOXOJUMYI0 TEXHUYECKYI0 IIOMOILIb C YYETOM HUX HHJIUMBUIYaJIbHBIX
OCOOCHHOCTEH HAa OCHOBAaHMM IMCHMEHHOTO 3asBICHHS; IIOJIb30BaHWE HEOOXOJMMBIMU
06y‘~IaIOHII/IMC$I TEXHUYCCKNMHU CPEACTBAMHU C YUCTOM UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEM.

5.3. [oBeaenue wuHopmManum 10 CBeJAeHHS] OOYYAKOIIMXCS € OrFPAHMYEHHBIMHU
BO3MOKHOCTAMM 310POBbS B 1O0CTYITHOM I HUX (hopme

Bce nokanbHble HOpMmaTuBHbIE M pacnopsauTensHbie akTel J[PTU ®I'BOY BO «AI'TY»
WIN TOJOBHOTO By3a IO BOIPOCAM, KacaroIIMMCsl 00pa30BaTEIbHOM NEATEIbHOCTH, JOBOAATCS 10
CBEJICHMSI OOYYaromMXCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0POBBSl B JOCTYIHOM ISl HHUX

dopwme.

5.4. Peanu3anusi yBeJMYEHHS NPOAOLKHTEJBLHOCTH NPOXOXKICHHS INPOMEKYTOYHOMN
aTTeCTAlMU 10 OTHOIIEHHMI0O K YCTAHOBJIEHHON NPOAOJIKMTEJIBHOCTH I 00y4arolMXcs C
OrPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbS

HpO}IOJ’DKI/ITeJ'II)HOCTB IIPOXOKIACHUA HpOMe)KYTOHHOﬁ aTTeCcTallud 110 OTHOIIICHHIO K
YCTAaHOBJIEHHONW  MPOJOJDKUTEIBHOCTH  YBEIMYMBAETCS IO  NHCbMEHHOMY  3asBJICHHIO
oOyJaromerocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS; MPOJODKUTEIBLHOCTh AK3aMEHa U
(unm) 3adera, MPOBOAMMOrO B MUCHMEHHOW (hopme, yBenuuuBaeTcsi He MeHee ueM Ha 0,5 yaca;
MIPOJIOJDKUTENHHOCTh TIOJITOTOBKM OOYyYaromIerocsi K OTBETYy Ha JK3amMeHe H (Wiau) 3adere /
TuQepeHIIMPOBaHHOM 3a4eTe, MPOBOJUMBIX B yCTHOH Qopme, — He MeHee yeM Ha 0,5 daca;
MPOJOHKUTEILHOCTh OTBETA 00yYaIOUIerocsi Mpyu YCTHOM OTBETE yBeNMYHMBaeTcs He Ooljiee ueM Ha
0,5 gaca.






