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MNOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma 1o XUMHUU cocTaBieHa Ha ocHOoBe denepanbHOro
roCyAapCTBEHHOT0 00pa30BaTEIBHOTO CTaHIapTa CPEIHEro 00I1Iero 00pa3oBaHus.

B Hell Takke y4YUTBHIBAIOTCS OCHOBHBIE HACH U TOJIOKEHHUS IMPOTPaMMBI
pa3BUTHS U (HOPMHUPOBAHMS YHUBEPCATBHBIX yUEOHBIX MCHCTBUN HJIsI CPEIHETO
oO1miero oOpa3oBaHwMs.

B paGoueii mporpamme yriayOJIeHHOTO YPOBHS MPETYCMOTPEHO HE TOJIBKO
pa3BUTHE BCEX OCHOBHBIX BHJIOB JEATEIHLHOCTH OOydYaeMbIX, MPEACTABICHHBIX B
nporpaMmax Juis Ha4ajdbHOro OOIIEro M OCHOBHOTO 00IIero o0pa3oBaHus, HO U
TaKUX  BHUJAOB  JICATEIBHOCTH,  KOTOpbIe  OOECIEUMBAIOT  PEATU3ALHUIO
MPOEKTUPYEMO 00pa30BaTEeIbHONW TPACKTOPUH, CBA3AHHOM C yIiyOJEHHBIM
uzydyeHueM xumuu. OJHAKO COJEp’KaHHE TaHHOM paboyed MporpaMMbl UMeEET
O0COOEHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX, MPEAMETHBIM COJIEPKAHUEM, BO-
BTOPBIX, TICUXOJIOTMYECKUMHU BO3PACTHBIMU OCOOEHHOCTSIMU OO0ydaeMbIX, B-
TPEThUX, C 3aJlayaMu PO(HUIbHON TOATOTOBKM K OOYYEHHUIO B BBICIICH IIKOJIE, B
KOTOPOUM XUMHS SIBISICTCS TPOPHIIUPYIOIISH TUCIUTLTAHOM.

[Ipu wu3ydyeHUM XUMHH, TA€ BEAYUIYIO pPOJb UIPaeT I[O3HaBaTEIIbHAS
JEeATEeIbHOCTh, B TOM YHCJE M JKCIEPUMEHTAIbHAs, OCHOBHBIE BUIbI YYCOHOU
JEATETLHOCTH OOYJaIONIUXCs Ha YPOBHE yUEOHBIX JACHCTBUN BKIIOYAIOT YMEHUS
XapaKTepu30BaTh, OOBACHATH, KIACCU(DUIIMPOBATH, OBIAJACTh METOJAMU HAYIHOTO
MO3HAHWS, ITUTAHUPOBATh W  TPOBOAWTh XUMHUYECKHA  OKCIIEPUMEHT U
WHTEPIPETUPOBATh €T0 PE3YIbTAaThl, MOJHO W TOYHO BBIPAXAaTh CBOW MBICIH,
apryMEHTHUPOBATh CBOIO TOYKY 3pCHHS, paboTaTh B TPYIIIE, MPEACTABISTH H
COO0MIaTh XUMUUYECKYIO MH(POPMAIIUIO B YCTHON U MTUCBMEHHOM opMe U Jp.

OpHoit M3 BaXHEWIIUX 3a7a4 OOy4YeHHsS B CpEIHEH IIKOJE SBIACTCS
MOATOTOBKAa OOYYalOMIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpY
KU3HEHHOTO0 W TpodeccruoHanbHoro mytd. OOydarommuecs: AOMKHBI HAYYUTHCS
CaMOCTOATEILHO CTABUTH IEJH U ONPEACIATh IyTH UX JTOCTHKEHUS, UCTIOJIb30BaTh
MPUOOPETEHHBIM B IIIKOJIC OMBIT JAESITEIILHOCTH, KOTOPBIM Oy/IeT crocoOCTBOBAThH
YCHEMIHOMY MOCTYIJIEHUIO U O0YYEHHIO B TPOPUIBHOM BY3€, BEIOOPY mpodeccun,
JIOCTUKEHUIO JKEJTaeMbIX Pe3yJIbTaTOB B IpodeccuoHanbHol chepe.

CornacHo 00pa30BaTENbHOMY CTAHJIAPTY 21AHbIE WeIU CPEIHETO OOILEro
o0pa3oBaHUs:

1) dopmMupoBaHue IIETOCTHOTO MPEACTABICHUS O MHUpPE, OCHOBAHHOTO Ha
NPUOOPETCHHBIX 3HAHUSX, YMEHHSIX U CITOCO0AX ESITEIIbHOCTH;

2) mpuoOpeTeHe OMbITa PAa3HOOOPA3HOW AESITETFHOCTH, ONBITA TIO3HAHUS U
CaMOTIO3HAHUS;

3) mOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BBHIOOpA WHIWBUIYAIBHOU
o0Opa3oBaTenbHOU WM TPO(ECCHOHATTEHOM TPAeKTOPHUH.

Bonbimoii BkiTam B TOCTHKEHUE ITUX IIeJIeH cpeaHero o0iero oopa3oBaHus
BHOCUT U3YYCHHE XHMHH Ha YIIYOJIC€HHOM YPOBHE, KOTOpPOE TMPU3BAHO
00eCIeUnTh:



* (hopMupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA HE TOJIHKO
€CTECTBEHHOHAYYHOW KapTUHBI MUPa, HO U HAYYHOU KapTHUHBI MHUPA;

. pa3BUTHE JIMYHOCTH OOYYalOIMXCS, MX HWHTEJUIEKTyallbHOE U
HPaBCTBEHHOE COBEPIICHCTBOBAaHUE, (POPMUPOBAHUE Yy HHUX TyMaHUCTUYECKUX
OTHOUIEHUN W SKOJOTMYECKU 11eJ1eCO00pa3HOro MOBEAEHUS B OBITY U TPYIOBOM
JEATEIIbHOCTH;

* BBIPA0OTKY y OOydYaromMXCs MOHUMAaHUs OOIIECTBEHHON MOTPEeOHOCTH B
Pa3BUTUU XUMHUH, a Takxke (HOPMUPOBAHHME y HUX OTHOUIEHUS K XHMHUHU Kak
BO3MOXKHOW  oOjactTu  Oyaymield  MpoQeCCHOHAIBHONW — ACATENBHOCTH — WITU
NEATEIIbHOCTH, B KOTOPOW XUMHUUYECKUE 3HAHUS UMEIOT NPOQUINPYIOLIUNA CTATYC;

* (¢opMupoBaHHE HABBHIKOB JSKCIICPUMEHTAILHON M HCCIIEIOBATEIHCKON
NEeATETLHOCTH, YCIICITHOTO YYacTHs B MyOJWYHOM MPEACTABICHUH PE3yJIbTaTOB
TaKOH JIESATCIAbHOCTH;

* BO3MOKHOCTh YYaCTHSI B XUMHUUYECKUX OJIMMIINAJAX PA3JIUYHBIX YPOBHEH B
COOTBETCTBHH C KEJIAeMbIMU PE3yJIbTaTaMU U aJ€KBATHOW OLIEHKOW COOCTBEHHBIX
BO3MOKHOCTEH;

*  (dopmupoBaHre yMeHUW Oe30macHOro oOpalleHus C BEIIECTBAMH,
UCITI0JIb3yEMBIMH B OBITY U ITPOU3BOCTBEHHOM cdepe;

* yMeHHE OOBICHITH OOBEKTHI M MPOIECCHl OKPYXKAIOMIEH Cpeabl —
MPUPOIHON, COMANBHOM, KYJIbTYPHOM, TEXHHUYECKON, — HCHOIB3YS ISl 3TOrO
XUMUYECKUE 3HAHUS;

* MOHMMAaHUE [IEHHOCTU XUMHUYECKOTO SI3bIKa, BHIPAXKEHHOT'O B BEpOaIbHOMI
U 3HaKoBOW (hopmax, KaK COCTABHOM YAacCTH PEUYEBOM KYJBTYpPbl COBPEMEHHOIO
CIIEIUAJIMCTA BHICOKOUW KBaIM(PUKAIUU.

O01mas xapakTepucTuKa y4e0HOro Kypca

Oco0OeHHOCTH coAepKaHUs YIIIyOJIGHHOTO OO0y4YeHUs XUMUU B CpelHen
(ToJtHO) mIKOJIe O0YCIOBICHBI ClISIU(PUKON XUMHUHU KaK HAyKHA M TTOCTaBJICHHBIMH
uensiMu. OCHOBHOM COAEPKATENBHON 3a1a4eil XUMUH SIBJISIFOTCSI U3YUYEHHE COCTaBa
U CTPOEHUS BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHUS, IOJTYy4YEHUE BEUIECTB
C 3aJaHHBIMU CBOWCTBAMH, MWCCJIEIOBAHUE 3aKOHOMEPHOCTEH XHWMHYECKUX
peakuuii U TyTeW ympaBieHUS HMHU B IEJSIX TOJYYCHHUS HYXHBIX OOIIECTBY
BEI[ECTB, MaTepuayioB, sHepruu. [loaTomy B paboueit mporpamMme MO XUMUU
HaIllJIM OTPa’KEHHE OCHOBHBIE COJIEPHKATEIbHBIE JTUHUU:

* «BemiecTBo» — 3HaHUS O COCTABE M CTPOCHUU BEIIECTB, X BaXKHEHIITHUX
(bU3NYECKUX U XUMUUYECKUX CBOMCTBAaX, OMOJIOTHUYECKOM JICHCTBUH;

*  «XuMmHYecKas peakiuus» — 3HaHUA 00 YCIOBHUSIX, B KOTOPBIX
MPOSIBIIAIOTCS ~ XMMHMYECKHE  CBOMCTBA  BEIIECTB, CMoco0ax  ymnpaBieHUs
XUMHUYECKUMH MPOIECCAMM;

* «[IpuMeHeHUE BENIECTB» — 3HAHUS U OMBIT MPAKTUYECKON JIESITEIHHOCTH
C BEIIECTBAaMH, KOTOpPbIE HAaMOOJIee YacTo YyOTPEOIIIOTCS B IOBCETHEBHOM JKU3HH,
HIMPOKO HCHOJIB3YIOTCS B MPOMBIINUICHHOCTH, CEIbCKOM  XO3SIMCTBE, Ha
TPAHCIIOPTE;



. «Ilomydenne BemiecTB» — 3aKOHOMEPHOCTH OpTaHM3aAIlluUd U
(GYHKITMOHUPOBAHUS BOKHEHIIINX XUMUYECKUX MTPOU3BOICTB;

* «SI3BIK XUMHM» — CHCTEMa BRXHEUIIUX MOHATHH XUMHH U TEPMUHOB, B
KOTOPBIX OHHU OIMCHIBAIOTCSI, HOMEHKJIATypa HEOPTaHWMYECKUX BEIIECTB, T. €. UX
Ha3BaHUA (B TOM YHUCIIC U TPUBHAIBHBIC), XUMUYECKUE (GOPMYIBI M YPaBHEHUSI, a
TaKKe MpaBuiIa TiepeBoaa HHPOPMAITUU C €CTECTBEHHOTO S13bIKa HA SI3bIK XUMUU U
o0patHo;

* «KonmnuecTBeHHBIC OTHOIICHUS» — CHUCTEMa pACYETHBIX YMEHUU U
HABBIKOB ISl XapaKTEPUCTUKU B3aMMOCBS3M KAYECTBEHHOW WM KOJIMYECTBEHHOU
CTOPOH XUMHUYECKHX 0OBEKTOB (BEIIECTB, MATEPHUAJIOB M MPOIIECCOR);

* «Teopuss m mpakTHMKa» — B3aMMOCBI3b TEOPETUYECKHX 3HAHWA U
XUMHUYECKOTO IKCIIEPUMEHTA, KaK KPUTEPHUsI HCTHHHOCTH W MCTOYHUKA TIO3HAHUSI.

MecTo npeamera B y4eOHOM IJIaHE

denepalbHBIN roCy1apCTBEHHBIN o0Opa3oBaTeIbHBIMI CTaHIApT
MpeAyCcMaTPUBAET M3YYEHHE Kypca XMUMHUU KAaK COCTAaBHOM YacTH MPEIMETHOU
obnactu «EcTecTBeHHOHAYYHbBIE TTPEAMEThD.

JlanHast paGodast mporpamma IpeHa3HaueHa JJisi 00y4daroluXxcs, KOTOphIe
BBIOpAIN XUMHUIO IS U3yYEHUS Ha yrIyOJIeHHOM YPOBHE.

Ota nporpaMMa o XMMHUH Ha YTIIyOJICHHOM YPOBHE COCTaBJIEHA U3 pacyueTra
o 3 yaca B Heemo (210 yacoB 3a Ba roga oOydeHus).

JIMYHOCTHBIE, MeTANIPeAMEeTHbIE M NMpPeAMeTHbIE Pe3yJbTaThl 0CBOEHUS
yueOHOro mpeamera «XuMus» Jluunocmuvimu pe3yromamamy  N3YYEHUS
npeaMeTa « XuMHUs SIBISIOTCS CIAETYIONNE YMEHUS:

[TocTeneHHO BRICTpanBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE:

— OCO3HaBaTh COBPEMEHHOE MHOroo0Opa3ue THUIIOB MHPOBO33PEHUS,
OOIIECTBEHHBIX,

PEIUTHO3HBIX, ATEUCTHYECKUX, KYJIbTYPHBIX  Tpaaulluid, KOTOpbIE
OTIPEJIEIISIIOT Pa3HbIe OOBICHEHUS TPOUCXO/ISIIETO B MUPE;

— ¢ y4€ToM OTOro MHOrooOpa3us TOCTEIIEHHO BbIpaOaThIBATh CBOU
COOCTBEHHBIE OTBETHI HA OCHOBHBIC >KM3HEHHBIE BOMPOCHI, KOTOPHIC CTaBUT
JIMYHBIN >KU3HCHHBIN OIIBIT;

— YUHUTBCS MPU3HABATH NPOTHBOPEUYHMBOCTh M HE3aBEPUIEHHOCTH CBOMX
B3IJISIZIOB HA MUP, BOBMOXKHOCTb UX WU3MEHEHUS;

- YUUTHCS UCTOJIB30BATh CBOU B3IJISIABI HA MUP JIJIs1 OOBSICHEHUS Pa3IMUHbBIX
CUTYallUH,

pelIeHns BOZHUKAIOIINX MPOOJIEM U U3BJICUCHUS KU3ZHEHHBIX YPOKOB;

- 0CO3HABaTh CBOM MHTEPECHI, HAXOJIUTh U U3y4aTh B YUEOHUKAX IO Pa3HBIM
npeaMeraM Marepuan (M3 MakCMMyma), HWMEIOIIMH OTHOIIEHHE K CBOUM
UHTEpecaM;

- HUCIOJIb30BaTh CBOM HMHTEPECHl JUIsl  BBIOOpAa  WHIAMBUIYaJTbHOMN
o0pa30oBaTeNbHOM  TPAGKTOPWHU, MOTEHIMANIbHOW Oyaymiedt mnpodeccun
COOTBETCTBYIOIIETO MPOGUILHOTO 00pa30BaHMUS;



- IPHOOPETATh OMBIT YYaCTHUSA B J€NIaX, MIPUHOCALIUX MOJIb3Y JIOISIM;

- YYUTBCA CAMOCTOSITEJILHO BBHIOMpATh CTWJIb TIOBEICHUS, TNPUBBIYKH,
oOecreunBaroIIme

Oe3omnacHblii 00pa3 >KM3HM M COXpPAaHEHHE 370POBbSI — CBOETO, a TaKXKe
OJIM3KUX JIFOJEH U

OKPYXKAIOIUX;

- YYUTBCSI CAMOCTOSITEJIbBHO MPOTUBOCTOSATH CUTYaIUsIM, MPOBOLIUPYIOITUM
Ha NOCTYIIKH, KOTOPBIE€ YTPOXKAOT O€30MACHOCTHU U 3/I0POBbIO;

- BBIOMpATH TIOCTYTIKH, HALIEJICHHBIE HA COXpaHEHUE U OEpeKHOE OTHOIICHHE
K M[Opupone, OCOOEHHO KHUBOH, wu30eras NPOTHUBOIOJOXKHBIX IOCTYIIKOB,
MOCTENEHHO Y4ach M OCBAUBAS CTPATETUIO PALMOHAIIBHOIO MPUPOIONOIb30BAHMS;

- yuuThcsl yOexaaTb JApPYyruxX JoAed B HEOOXOIMMOCTH OBIIAJCHHUS
CTpaTerueu

PalMOHAIBHOTO NPUPOAOTOJIb30BAHHUS;

- UCHOJb30BaTh DJKOJOTUYECKOE MBIIUICHUE s BbIOOpa CTpaTeruu
COOCTBEHHOTO MMOBEACHUS B KAUECTBE OJIHOM U3 LICHHOCTHBIX YCTaHOBOK.

CpencTtBoM  pa3BUTHS  JIMYHOCTHBIX — PE3YJIbTAaTOB  CIYXKaT  y4eOHBIM
Matepuanl u

NPOJAYKTUBHBIC 3aJaHusl ydyeOHWKA, HalleJeHHbIe Ha 6-10 JIMHUIO
pa3BUTHSI — YMEHUE

OLICHMBATh TMOBEJACHUE YEJIOBEKA C TOYKM 3pEHUS XUMUYECKOH
0e30MacHOCTH MO

OTHOLIEHUIO K YEJIOBEKY U MPUPOJIE.

Memanpeomemuvivu  pe3yibmamamu  WU3y4YEHUd MpeaMera «XUMUD)
SBIIAETCS

(opMHpoBaHKE YHUBEPCAIbHBIX YUeOHBbIX AeiicTBuil (YVY /).

Pezynamuenvie YY/I:

o CaMOCTOSITENIbHO OOHApYKUBaTh U (OPMYIUPOBATH MPOOIIEMY B
KJIACCHOM M MHAWBUIyaTbHON yUeOHOMU JeATeIbHOCTH,
o BBIJIBUTATh BEPCUU PEIICHHS MTPOOIEMBbI, 0CO3HABATH KOHEYHBIN

pe3yJbTart, BLIOUPATh
13 MPEIJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEJICTBA JOCTHXKCHUS 1IEIH;

o COCTaBJIATh (MHAMBUAYATLHO WM B TPYMIE) TUTAH PEIICHUS
po0IeMBbI (BBITIOJIHEHHUS
IPOEKTA);

o nonOupaTh K Kaxaod mpoOieme (3amade) aaeKBaTHYIO el
TEOPETUIECKYIO MOJCITb.

o paboTtas 1o NPEIOKECHHOMY u CaMOCTOSITEIIEHO

COCTAaBJICHHOMY IUIaHy, HCIIOJb30BaTh HapsAy C OCHOBHBIMH W
JOTIOJTHUTENBHBIC CPEACTBA (CIpaBOYHAS JIUTEpaTypa, CIOXKHBIC MPUOOPHI,
KOMIIBIOTED);

o IUTAaHUPOBATh  CBOIO  MHAMBUIAYaJIbHYIO  00pa3oBaTelbHYIO
TPACKTOPHIO;



o paboTaTh MO CaMOCTOATEILHO COCTaBJICHHOMY IUIaHY, CBEPSSChH
C HUM M 1IJIbIO
NEeSTEIbHOCTH,  HUCHpaBissl  OMIMOKH,  HUCIOJB3Ys  CaMOCTOSTEIBHO
no100paHHbIE CPEICTBA
(B Tom umcie u MuaTepuer);
o CBOOOJTHO TOJIH30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSIMH OIICHKA
¥ CaMOOIICHKH,
MCXOJIS U3 TEJIM U UMEIOITNXCSI KPUTEPUEB, pa3indasi pe3yabTaT | CIIOCOOBI
JICUCTBUIA;

o B XOJle¢ TMpEACTaBICHUS MpPOEKTa JaBaTh OILIGHKY €ro
pe3ynbTaTam;
o CaMOCTOSITEJIbHO OCO3HAaBaTh NPUYMHBI CBOETO YcCIiexa WU

HEyCIleXa U HAXOIUTh
CIOCOOBI BBIXO/1a U3 CUTYallUH HEYCIEXa;

° yMETh OLICHUTD CTEIICHb YCIEIHOCTH CcBOEH
WHIUBUAYAJIbHOW 00pa3oBaTelIbHON
JIEATSIILHOCTH;

° JaBaTh OIGHKY CBOMM JIMYHOCTHBIM KadecTBaM M UepTaM

XapakTepa («KakoB 51»),

OTPENICIISITh HAMPABJICHUSI CBOETO Pa3BUTHUSI («KAKUM sl XOUy CTaThy, «UTO
MHE JIJIsl 3TOTO

HAaJIO CIICIIaTh»).

CpenctBom (popMupoBaHHS pEryIaTUBHbIX YVY]J| ciyXaT TEXHOJOTHS
pOOIEMHOTO

Jqyajgora Ha JTane M3y4eHUs HOBOIO MaTepuajia W TEXHOJIOTHS
OLICHUBAHUS

00pa3oBaTeNbHbIX JOCTIKEHUM (YyUeOHBIX YCTIEXOB).

Ho3naeamenvuvie YY/I:

1. AHanu3upoBaTh, CPaBHUBATH, KJacCU(DUIIMPOBATH U 00001IATh

MOHATHUSL:

- JlaBaTh OINPEJICJICHUE MOHATHSAM HAa OCHOBE W3YYEHHOI'O0 Ha Pa3JIMYHBIX
npeaMeTax yueOHOro MaTepHana;

- OCYHIIECTBJIATH JIOTUYECKYIO OIEpPAIMI0 YCTAHOBJICHHUS POJIOBUIOBBIX
OTHOIIICHUI;

- 000011aTh MOHATUSI — OCYIIECTBIIATH JIOTHUYECKYIO OTIEpaIMIO Iepexoaa OT
MOHSATUS C MEHBIIIUM O0BEMOM K MOHATHUIO C OOJIBIITUM 00BEMOM.

2. Ctpouts JIOTUYECKOE paccykJieHue, BKJIIOYAONIEe
YCTaHOBJICHHE MPUUYUHHO-CIIC/ICTBEHHBIX CBSI3CH.
3. Co3gaBath  MOJIeMM € BBIACJICHUEM  CYIIECTBEHHBIX

XapaKTepUCTHK O00BEKTa, MpeoOpa3oBbIBaTh MOJAEIH C II€JIbI0 BBISBICHUS
OOIIMX 3aKOHOB, ONPEICISIONINX JaHHYIO MPEIMETHYIO 00JIacCTb.

4, [IpeacraBnsate wHOpMaIUi0O B BHIE KOHCIEKTOB, TaOIHII,
cxeMm, rpadukoB. [IpeoOpazoBpiBaTh HMHPOpPMAIUIO M3 OJHOTO BHAA B



Jpyroi u BbIOUpaTh yaoOHYt0 A ce0st hopMy (UKCaluu U MpeICTaBICHHS
unpopmaruu. [lpeacraBisTe uHPOpMaALMIO B ONTHUMAIBbHOM QopMe B
3aBUCUMOCTH OT ajpecara.

5.  ITlonumas MO3WLMIO OPYroro, pa3jivyaTh B €ro pedyu: MHEHHUE
(TOUKy 3peHus), T0Ka3aTEILCTBO (ApryMEHTHI), (PaKThI; TUTIOTE3bI, AKCUOMBI,
Teopun. JlJIE 3TOr0 CaMOCTOSITEBLHO HCIIOJIb30BAaTh PA3JIMYHBIE BUJIbI
yTeHusl (M3ydvaroliee, MPOCMOTPOBOE, O3HAKOMHTEIIbHOE, TOHUCKOBOE),
MPUEMBI CITYIIIAHHUS.

6. Camomy co3naBaTh MCTOYHUKHA HMH(OPMALIMK PA3HOTO THUIA U
JUIS pa3HbIX ayJUTOPHi, cO001aTh HH()OPMALIMOHHYIO TUTHEHY U MpaBUIIa
uHGOPMAIMOHHON 0€30MaCHOCTH.

7.  YMeTh HUCIOIb30BaTh KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIC
TEXHOJOTUHA KaK HMHCTPYMEHT [JIsl JIOCTHMIKEHHSI CBOMX Iieied. YMETh
BBIOMpATh  aJeKBaTHBIE  3ajJlau€  HWHCTPYMEHTaJbHbIE  MPOrPAMMHO-
anmapaTHbIe CPEICTBA U CEPBUCHI.

CpenctBoM ¢GopMUpOBaHUS TIO3HABATEeNbHBIX Y Y[ cayxar y4ueOHBIN
MaTepua u

IIPOJYKTUBHBIE 33/laHusl yueOHMKa, HalleJIeHHbIE Ha 1—4-i TUHUYU pa3BUTHUSA:

- OCO3HAHUE POJH BemiecTB (1-5 TMHUS pa3BUTHSA);

- PACCMOTPEHUE XUMUYECKUX MPOIECCOB (2-5 TUHUS Pa3BUTHS);

- MCTIOJIb30BAaHUE XUMUYECKUX 3HAHUU B OBITY (3- TUHUS Pa3BUTHS);

- 00BSICHEHUE MUpPA C TOUKHU 3pCHUS XUMUU (4-s1 TUHUS pa3BUTHS);

- OBJIaJICHHE OCHOBaMHU METOJIOB €CTeCTBO3HAHMUS (O-51 IMHUS PA3BUTHS).

Kommynuxkamuenwvie YY/I:

1. OrcravBas CBOIO TOYKY 3pEHHUS, MPUBOJUTH aAPTYMEHTHI,
noATBepXkaass wx  ¢dakTamMu. B OuUCKyccMM  yMeTh  BBIIBHUHYTh
KOHTpapryMeHThI, nepedpa3supoBaTh CBOIO MBICIbH (BJIaJICHUE MEXaHHU3MOM
AKBUBAJICHTHBIX 3aMCH).

2.  V4uTbCs KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C
JIOCTOMHCTBOM IMPU3HABATh
OIMUOOYHOCTh CBOETO MHEHUS (€CIM OHO TaKOBO) M KOPPEKTHPOBATH

ero.IloHnmast mo3uIuio Apyroro, pa3auyaTh B €r0 peyu: MHEHUE (TOUKY 3pPEHUs),
JTIOKA3aTeNIbCTBO (apryMeHThI), (haKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH.

1. YMeTh B3IIAHYTh Ha CHUTyallMil0 C HWHOW MO3UIMU U
JIOTOBAPUBATHCS C JIHOIbMUA UHBIX
MMO3UIIUN.

CpenctBoMm GhopMUpOBaHUSI KOMMYHUKATUBHBIX Y'Y ]I ciyKat mexroioeus

npobaemno2o ouanoza (MOOYXAAIOMUA U TTOABOISAIINNA TUajor) U padboTta B
MaJIbIX TpYyNIaX, TAaKKe HCMOJIb30BAaHWE HA YpPOKaxX JJIEMEHTOB TEXHOJIOTUU
MPOJAYKTUBHOTO YTCHHSI.

[IpenMeTHBIMH pe3yJIbTaTAMU M3YYEHUS MpeaMeTa «XUMUS» SIBISIOTCS
CIENYIOIINE

YMEHHS:



1-s TuHWS pa3BUTHSA — OCO3HAHHE POJI BEIIIECTB:

— OOBSACHATH (PYHKITUH BEIIECTB B CBS3U C X CTPOCHHUEM.

2-s1 TUHUS PA3BUTHS — PACCMOTPEHUE XHMHYECKUX MPOIICCCOB:

— XapaKTepHU30BaTh XUMHUYCCKHEC PEAKIIHH;

— OOBSACHATH pa3IMUYHBIC CITOCOOBI KJaCcCU(PUKAIIMN XUMHUYSCKUX PEaKIIUH.

— TIPUBOJIUTH MTPUMEPHI PA3HBIX TUITOB XMMHYCCKUX PEAKIIHH.

3-s TUHUS Pa3BUTHS — UCITOJIH30BAaHNE XMMHUYCCKUX 3HAHUH B OBITY:

— HCTIOJIB30BaTh 3HAHUS TI0 XUMUU JIJIS1 ONTUMAIBLHON OpraHu3anii OOphOBI
¢ MHGEKIMOHHBIMU 3a00JICBaHUSMHU, BPEAUTEIISIMEI TIOMAITHETO U TIPHYCaaeOHOTO
XO3SMCTBA;

— TI0JI30BATHCS 3HAHUSMU 10 XMUMHH TPU UCIIOJIH30BAHUU CPEICTB OBITOBOM
XUMUH.

4-s1 TUHUS PA3BUTHUSA — OOBSICHITH MUP C TOUKH 3PEHUS XHUMUU:

— HaXOJIUTh B IIPUPOJIC OOIIME CBOMCTBA BEIIECTB K OOBSICHSITH UX;

— XapaKTepHU30BaTh OCHOBHBIC YPOBHH OpraHU3aIlui XUMHUYECKUX BEILIECTB.

5-s1 JUHUS Pa3BUTHUA —  OBJIQJCHHE OCHOBAMH METOJIOB ITO3HAHUSA,
XapaKTCPHBIX IS

€CTEeCTBEHHBIX HAYK:

— MIOHUMATh POJIb XMMUYECKHUX MPOIECCOB, MPOTEKAIOIINX B IIPHUPO/IC;

— YMETh MIPOBOJAUTH MIPOCTEHIITNE XUMUYECKHUE IKCIIEPUMEHTBI.

6-s1 MUHUS pa3BUTHSA — YMCHHE OIICHMBATh IMOBEJCHUE YEIOBEKA C TOUYKU
3peHUs XUMHUYECKON 0€30TaCHOCTH 10 OTHOIICHHIO K YEIOBEKY M IMPUPO/IE:

—  XapaKTepu3oBaTh  JKOJIOTHMYECKHE TPOOJIEMBI, CTOSIIHAE  Tepes
YeJI0BEUYCCTBOM;

— HaXOJUTh TPOTUBOPEUHS MEKTY IEITSILHOCTHIO YEIOBEKA M MPUPOION U

MpeIaraTh CocoObl YCTPAHSHUS 3THX MTPOTUBOPEUHIA;

— OOBSACHATHL WU JOKa3bIBaTh HEOOXOJUMOCTh OEPEKHOTO OTHOIICHUS K
MIPUPOJIC;

— IPUMEHSATh XUMUYCCKHIE 3HAHMS IS OPTaHU3AIUHU U TIaHUPOBAHUS

COOCTBEHHOT'O0 370pOBOI0 00pa3a KU3HU M JIEITCIHHOCTH, OJaromnoydus
CBOEH

CEMbU U OJIarOMPUATHOMN Cpe/ibl OOUTAaHUS YEIOBEUECTBRA.

Ilinanupyembie pe3yJbTaThl H3y4YeHHUsI Y4eOHOr0 npeaMeTa

JlesiTenbHOCTh yuMTENsE B OOYYEHUHM XMMHHM B CpeqHEHd (MOJHOM) IIKOJIe
JOJDKHA OBbITh HampaBjieHa Ha JOCTH)KEHHE OOYyYalolUMHUCS — CIEAYIOIIMNX
JIUYHOCMHBIX PE3YIbMaAmos:

— B IICHHOCTHO-OPHUEHTAIIMOHHON cdepe — OCO3HaHUE POCCUUCKOM
IPaKJAHCKOM HMJIEHTHYHOCTH, MaTpUOTH3Ma, YyBCTBA T'OPAOCTU 33 POCCHUKCKYIO
XUMHUYECKYIO HAYKY;



— B TPYAOBOIl cpepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODPY JanbHEHIIen
o0pa30BaTeNbHON TPAGKTOPUM B BBICHIEH IIKOJE, TAE XUMHS SBISETCS
npoUIUPYIOIIEH JTUCIUILUIMHOM;

— B [T0O3HABaTEJIbHON (KOTHUTUBHOM, MHTEIJIEKTYaIbHOM) cpepe — ymeHue
YIOPABJISITH CBOCH MO3HABATEIBHOU JEATEIBHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTH K
o0pa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha MPOTSKEHUU BCEU >KU3HU;
CO3HATEILHOE OTHOUIEHHWE K HENpPEephIBHOMY OOpa30BaHHUIO KaK YCIOBHIO
YCIEITHOW MPOQecCHOHANBHON M OOIIECTBEHHOM NeATeIbHOCTH; (OPMUPOBAHUE
HABBIKOB 3KCIIEPUMEHTAIILHOMN U HCCIIEOBATENbCKOM 1€ATEIbHOCTH;

ydyacTue B IyOJIMYHOM TMPEACTABICHUH pPE3YJIbTATOB CAMOCTOSTEIHHOU
MO3HABATENIbHOMN JESATENbHOCTH; yYacTHe B MPOGUIbHBIX OJUMIHNAAAX PA3IMUHBIX
YPOBHEM B COOTBETCTBUM C JKEJIIAEMBIMU pe3yJibTaTaMH U  aJ€KBATHOU
CaMOOIICHKOIA;

— B cdepe cOepexeHUs 340pOBbsi — MPUHATHE U peau3alus LEeHHOCTEN
3I0pOBOr0 U 0Oe30macHOro o0pasza KU3HU, HENPHUITHE BPEAHBIX MPHUBBIYECK
(KypeHusi, ynoTpeOJaeHHs aJlKoroJsl, HAPKOTUKOB) HA OCHOBE 3HAHUM O CBOWMCTBAx
HApKOJIOTUYECKMX W HApKOTHMUYECKHUX BEIIECTB; COOJIOIEHHUE MpaBWJI TEXHUKHU
0e301acHOCTH P paboTe ¢ BElleCTBaMM, MaTEpUajIaMH U MPoLiecCaMy B y4eOHOM
(Hay4yHOI1) mTabopaTOpUU U HA TIPOU3BOJICTBE.

Memanpeomemmubie pe3yibmamsbl OCBOCHHS BBIIYCKHUKAMM CpEIl HEU
(MOJTHOM ) LIKOJIBI KypCa XUMUHU:

— HCMOJb30BAHNE YMEHHUI M HABBIKOB PA3JMYHBIX BUIOB MO3HABATEIHHOM
NEeATEIbHOCTH, TPUMEHEHUE OCHOBHBIX METOJOB MO3HaHUS (CHUCTEMHO-
MH(OPMAIMOHHBIN aHAIIW3, HAOJIIOIEHHE, U3MEPEHUE, ITPOBEACHHUE IKCIIEPUMEHTA,
MOJICJIMPOBAHUE, UCCIIEIOBATENbCKAS ACSATENBHOCTb) ISl M3YUYEHUS Pa3IMYHBIX
CTOPOH OKPYKaIOIIEH JEUCTBUTEIBHOCTH;

—  BIJIQJICHUE OCHOBHBIMHU WHTEJUIEKTYaJIbHBIMU ONepALUSIMU:
(dopMynupoBKa TUIOTE3bl, aHAJIM3 WU CHHTE3, CPABHEHHE M CHUCTEMaTH3allus,
0000IIeHNEe M KOHKPETHU3allMsl, BBIABJICHUE MPUUYMHHO-CIEICTBEHHBIX CBS3e€d U
IIOMCK aHaJIOTOB;

— TI03HaHHWE OOBEKTOB OKPYXKAIOIIEr0 MUpPa OT 0OIIEro yepe3 0COOEHHOE K
€AUHUYHOMY;

— YMEHHE TeHEpPUPOBaATh UJIEU U ONPEIENATh CPEACTBA, HEOOXOIUMBIE AJIs
UX peajan3aluu;

— YMEHHE OMNpPEAENITh UEIN U 3a/lauu JIeATEeIbHOCTH, BEIOUpATh CPEeACTBa
peanu3alyy Ueau U NPUMEHSTh UX Ha IPaKTUKE;

— HCIOJIb30BAHUE PA3IMYHBIX MCTOYHUKOB JJISl MOJIYYEHUS XMUMHYECKOU
uH(popMaIuy, MOHUMAHUE 3aBUCHUMOCTU COJEpKaHUS U (OPMBI MPEACTaBICHUS
uH(pOpMAaIUK OT LEeJIeil KOMMYHHUKALUU U aJpecara;

— yMEHHME MPOIYKTHUBHO OOLIATHCS M B3aUMOJIEHCTBOBaTH B IpoIiecce
COBMECTHOM  JESATEIBbHOCTH, YYUTHIBATh TMO3ULHMH  JPYTUX  YYaCTHUKOB
nesaTenbHOCTH, 3()(PEKTUBHO pa3pemaTh KOH(DIUKTHL;



— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOW HWH(HOPMAIIMOHHO-
MTO3HABATEJIbHON JIESITENBHOCTH, BKIIOUAsi YMEHUE OPHUEHTUPOBATHCSA B PA3IUYHBIX
UCTOYHUKAX HMH(POpMAlUM, KPUTUYECKH OLIEHUBaTh M HUHTEPIPETUPOBATH
uH(OPMAIUIO, TOJIY4aeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

—  yYMEHHE HCIIOJIb30BaTh CpencTBa UH(OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHojorui (manee — WKT) B penieHMM KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 3aJlad C COOJI0JIeHueM TpeOoBaHUM
APrOHOMUKH, TEXHUKN 0€301TaCHOCTH, TUTUEHBI, PeCypCcOCOePEKEeHMsI, TIPABOBBIX U
THYECKUX HOPM, HOpM HH(OPMAIIMOHHOW O€30MacHOCTH;

— BJIQJICHUE SI3bIKOBBIMHM CPEJCTBAMH, B TOM YKCJIC U SI3BIKOM XUMHH, —
YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS, HCMOJb30BaTh
aJICKBaTHBIE SI3bIKOBBIE CPEJICTBA, B TOM YHUCJIE U CUMBOJIbHbBIE (XMMUYECKHUE 3HAKH,
dbopMyIbl U ypaBHEHUS).

Ilpeomemmuvimu pezyromamamu V3y4eHuss XUMUU Ha yTIyOJICHHOM YPOBHE
Ha CTYNEHH CPEIHETO (MIOTHOT0) 00IIero 00pa3oBaHus SABIISIFOTCS:

1) 3HaHue (MOHMMaHUE)XapaKTEPHBIX MPU3HAKOB BAXKHEHUIINX XUMHUYECKHUX
MOHSATHUM: BELIECTBO, XUMUYECKUN HJIEMEHT, aTOM, MOJIEKYJd, OTHOCUTEIIbHbBIC
aTOMHBIE W MOJIEKYJISIDHBIE MAacChl, HOH, H30TONbl, XUMHUYECKasi CBS3b
(koBaJIeHTHAs TMOJISIPHAsT W HEMOJsIpHAsi, UOHHAs, METaJUTMYEeCcKas, BOJOPOJIHAs),
ANEKTPOOTPULIATENBHOCTD, AJUIOTPONHUS, BAJICHTHOCTh, CTENIEHb OKUCJIEHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIA O00BEM, BEIIECTBA HMOHHOTO, MOJEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHMS, PACTBOPBI, JJIEKTPOIUTHI U  HEDJICKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] JUCCOIMALIMS, TUAPOIU3, OKUCIUTENb WM BOCCTAHOBUTEIb,
OKHCJICHUE U BOCCTAHOBJICHUE,

AIEKTPOJIN3, CKOPOCTh XMMHUYECKOW pPEaKlMH, KaTaau3aTopbl M KaTalus,
o0paTUMOCTh XMUMHUYECKUX PEAKIUM, XUMHYECKOE paBHOBECHE, CMEIICHUE
paBHOBeCHs, TETUIOBON 3(PPEKT peakiuu, YriiepoaHblid CKeNeT, (QyHKIIMOHATbHAs
rpynmna, usomepus (CTpyKTypHasi U TIPOCTPAHCTBEHHAs) M TOMOJIOTHS, OCHOBHBIE
TUIIBI (COSAMHEHUS, PA3JIOKEHUS, 3aMeIeHUsI, OOMeHa), BUAbI (TUIPUPOBAHUS U
JETUAPUPOBAHUs,  TUJpaTallud W JEeTUJpaTalud, NOJIUMEPHU3ALNU U
JIETIOIMMEPHU3aluK, TOJIMKOHAECHCAIIMY U U30MEpU3alii, KaTaTUTHYECKHUE

U HEKaTAIUTUYECKHE, TOMOTEHHBIE W TETEPOreHHBIC) W Pa3HOBUIAHOCTU
(pepmeHTaTHBHBIC, TOPEHHUS, dTEPUPUKAIINK, KPEKUHTa, pUGOPMHUHTA) peaKkluii B
HEOPTaHUYECKOM M OPraHUYeCKON XUMHUHU, MOJUMEPHI, OMOJOTUYECKU AKTHUBHBIC
COCIMHEHUS,

2)BBISIBICHHE B3aUMOCBSI3M XUMUYECKUX TTOHATUN 1JI1 OOBSICHEHUS COCTaBa,
CTPOCHHUSI, CBOMCTB OT/JICTbHBIX XUMUYECKUX OOHEKTOB U SIBJICHU;

3) NpUMEHEHHWE OCHOBHBIX TOJIOKEHUN XUMHUYECKUX TEOPUM: TEOpUH
CTPOCHUA aroMa M XHUMHUYECKOM CBsA3M, llepuommueckoro 3akoHa WH
[Tepuoauueckoit cuctembl xumudeckux sneMeHToB I, M. MenneneeBa, Teopuu
AIEKTPOJIUTUYECKON JUCCOLMAIIMU, TPOTOHHOW TEOPUU, TEOPUU CTPOCHUS
OPraHUYECKUX COCIMHEHHM, 3aKOHOMEPHOCTEM XHMHUYECKOM KHUHETUKU — JUIA



aHaM3a COCTaBa, CTPOCHUS M CBOWCTB BEIIECTB W NPOTEKAHUS XHMHUYECKUX
peakuuii;

4) ymenue KiacCU(PpHUIMPOBATh HEOPTraHUYECKHE U OPraHHMUECKUE BEIeCTBa
10 PA3JIMYHBIM OCHOBAHUSIM;

5) ycraHOBNIEHHE B3aMMOCBSI3E€H MEXKIy COCTaBOM, CTPOCHUEM, CBOMCTBAMH,
NPaKTUYECKUM MPUMEHEHHEM U MOJIyYeHUEM BaKHEHIITNX BEIIECTB;

6) 3HaHWE OCHOB XUMHYECKOH  HOMEHKIATypbI(TpHUBHAJIBHOH U
MEXKIYHApPOJAHOH) W yMEHHE Ha3BaTh HEOPraHWYECKUE H OPTaHUYECKUe
COEIUHEHHUS 110 popMyJie 1 HA0OOPOT;

7) ompenelieHWe: BAJCHTHOCTH, CTCIICEHW OKHCICHHUS XHUMHYECKHX
JIIEMEHTOB, 3apsIOB MOHOB; BUJIOB XMMUYECKHX CBS3CH B COCIMHCHHSX U THIIOB
KPUCTAUTMYECKUX PEIIETOK; IMPOCTPAHCTBEHHOTO CTPOSHHSI MOJICKYJ;, THIIA
THIIPOJIA3a U XapaKTepa Cpelibl BOAHBIX

pacTBOpOB  COJICH; OKHUCIHMTENsI ¥ BOCCTAHOBUTEINS; OKHUCICHHUS W
BOCCTAQHOBJICHHSI,  MPHUHAJISKHOCTH  BEMIECTB K  Pa3IUYHBIM  KJaccam
HEOPraHMYECKUX M OPraHMYECKUX COCJMHEHUN; TOMOJOTOB M HM30MEpOB; THUIIOB,
BUJOB M PA3HOBHUIHOCTEH XMMHUYECKMX pEaKIUid B HEOPraHHYECKOW H
OpPTaHUYeCKON XUMHUU;



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBinenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o0
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtaned yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyna, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOECAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaneHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepaboOTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJius, B3aWMMOJICHCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMonornyeckuit psa, oOuias Gopmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl alubJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTy4eHUsl ¥ MPUMEHEHUE ANIbAECTUOB U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmwas Gopmyna, HU30OMEpHS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuIbl: TJIOKO3a, (pPYKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH Oprau3Ma. J(ucaxapuisl: caxaposa, MajbT03a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmanga M LEJUIIOJI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX IPEBPAILECHHIA:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUIecKue ¥ apoOMAaTHUYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHJECHCAMK, OO0pa3oBaHUE TMENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPHU3ALS U TTOJIMKOHECHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM YpOBEHb, BEIIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OEJIKU, YIICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMUUYECKUX JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. J3JHA4YCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JuHA CBsA3H. [10JIIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHECHUS U IPEBpAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsl. DakTOphI, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C MOMOILIBID HHIWKATOPOB, H3YYEHUE BIIUSIHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3NUECKHE
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbbuasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xummudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopuas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoM. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuwusi(l1V), kpemHHEBas KHCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTasioB B OBITY UM TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3unm MeramioB. CrnocoObl 3alIUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB |IA-rpynmer [lepuomnyeckoit cucteMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBAa W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coearuHeHuil. OKCHUapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Ou3nYeCcKne 1 XMMHYECKHE CBOMCTBA MEIH U €€ coenuHeHuid. [lomydyenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BUJICOMATEPHAJIOB), B3aMMOJCUCTBUE IIMHKA W JK€Je3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOI'O MCCIEIOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS TUIIA: OCHOBHBIE KOMIIOHCHTBI, IHIIEBbIC M00aBKu. Poib XxumMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTENbHBIE MaTepHUasbl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuéter: Macchl BemiecTBa WM 00bEMa Ta30B MO0 M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE PACTBOpAa C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  U3YyYCHUH  OOmed
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUYECKUM YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CJICAYIONIME COCTaBIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMUd W HOPMaMHU T[OBEJCHHUS; HaIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIEcce peanu3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MAEATEIBHOCTA TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIbHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUMN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3aj]ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBAN U MPEIOTBPAILATh HUX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUMU IEJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BAXHOW poJId B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCredeHun
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPYKAIOIIET0 MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccrHoHambHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GYHKITMOHAIEHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KiIacCU(PUKAIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUSA:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS TMO3ULIUNA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajgaraeMblii ajropuT™ AEHCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpPa30BaHUIO 3HAHUM, BUBI ESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM THPEIMETHbIE pPEe3yJbTaThl MPEACTaBICHBl IO ToJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUEe CBEACHMS O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE€30IaCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIWIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rtokaszaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOUYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJMTHUYECKON IUCCOUUALMHU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPhIBATh CMBICI NIEPHUOIMUYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEJACTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh, YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIEHTPAIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00BbEMa, KOJIMYECTBA BEISCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MBI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoi uHbopMmaiuu, aTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
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Hroro mo pazueny 39
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTnyeckue padoTnl

[Ipenmer u 3HaYEHUE OPraHUYECKON XUMHH,
IIpe/ICTaBIeHUE O MHOroo0pa3uu
OPraHNYeCKUX COCTUHEHUHN

DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasneHTHbIC BO3SMOKHOCTH aTOMa yrieposia

XuUMHUYecKasi CBSI3b B OpraHMYECKHUX
COCTMHECHHAX. MexaHu3Mbl 00pa30BaHMS
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuiit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 3 (HEKTHI
B MOJIEKYJIaX OPraHUYECKUX COECIUHEHUN

[IpencraBnenue o kiaccuPpUKAUU U
cucremarnyeckas Homenkiaatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHAA

CI/ICTCMaTI/BaI_II/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC




AJKaHBI: TOMOJIOTUYECKHH psif, 001ast
(dbopMyIa, HOMEHKJIaTypa U U30MEpHus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

14

15

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJIyYEHUSI U TPUMEHEHHUE AIKaHOB

[uknoankansl: o0miast popmyna,
HOMEHKJIATYpa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOUCTB, CITIOCOOBI
MOJTyYCHHUS U IPUMCHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha OIpeIeTICHIE
MOJIEKYJISIPHOI (POPMYJIIBI OPraHHYECKOTO
BEIIECTBA 10 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIUX B €TI0 COCTAB.
CucremaTu3aius 1 0000IIeHNe 3HAHUH IO
TeMe

AJKeHbI: TOMOJIOTUYECKUH psf, oOmiast
¢bopmyra, HOMEHKJIATypa, 3JIE€KTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U HUC-TpaHC-U30MepUs
AJIKCHOB

dusnyecKkre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

16

17

CriocoObl MosTydeHus U NpUMEHEHUE alIKeHOB

IIpakTruyeckas padora Ne 1 o Teme
"[lonydyeHne aTUIIEHA U U3YUEHHE €TI0




CBOICTB"

Pemenne pacqéTme 3a1a4 Ha OIpCaAcCICHUC

18 MOJICKYJISIPHOH (pOPMYITBI OPraHUIECKOTO
BELIECTBA
AJKagueHbl: CONpsKEHHBIE,

19 M30JIMPOBaHHbIC, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XUMUYECKUE CBOMCTBA COMPSKEHHBIX
JMCHOB

21 CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
aJIKa/InEeHOB
AJIKUHBI: TOMOJIOTHYECKUN psifI, oO1ast

99 ¢dbopMyIa, HOMEHKIIATypa, SJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢bu3nveckne CBONCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiMy Ha TPOMHYIO CBSI3b

o5 CriocoOsl MoNTyueHus: U IpUMEHEHUE
AJIIKUHOB

26 Pemenue 3agad: pacu€rsl 0 ypaBHEHHIO
XUMHYECKON peaKinu

97 CucremaTu3anus 1 00001IeHNE 3HAHUN 110
TeMe
ApeHbI: TOMOJIOTHUECKUHN PsijI, o01Ias
dbopMyIna, HOMEHKIATypa. DIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII

OeH30J1a U TOJIyoJIa, UX (PU3NYECKUE
CBOMCTBA




XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOSAMHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeHzouna

31 Oc00EHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA
Pemenne pacu€THbIX 3aa4 Ha OIIPEIEIICHUE

32 MOJICKYJIIPHOH (hOPMYJIbI OPTaHHYECKOTO
BEIIIECTBA

33 CriocoObI oTy4eHHs ¥ IPUMEHEHUE aPEHOB

34 ['eHeTHuecKas CBsI3b MY Pa3IHYHBIMU
KJIacCaMU YTJIEBOIOPOJIOB
PacuéTel 0 ypaBHEHHUSAM XUMHUYECKUAX

35 peakiuii. Cuctemaru3anus 1 00001meHue
3HaHUH MO TeMe

36 [Tpupoansrii ra3. [lonyTHble HETAHBIE Ta3bI

37 KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepadoTKu
Hedts u ciocoOs1 €€ nepepaboTku.

38 [TpumeHeHne TPOTYKTOB TIepepadOTKH
HepTH

39 ['eneTrueckas CBsI3b MEXKAY pa3IHIHBIMU
KJIacCaM¥ YTJIEBOIOPOJIOB
["anoreHonpou3BOIHBIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEaKIIMU 3aMeIeHUs
rajoresa

a1 JeiicTBue menoyen Ha

TaJIOrCHIIPOU3BOIHBIC. BzauMoneiictBue




JUrajJJorcHaJKaHoB ¢ MarHu€M 1M IIMHKOM

CucreMaruzanys 1 00001IeHe 3HaAHUHI 110

42 pazneny "YrieBoaopoasr"

43 KontponbHas pabora no reme
"YraeBogopoib"
[IpenenbHbIe OTHOATOMHBIE CIIUPTHIL:
TOMOJIOTHUYECKUH psiI, oOrmiast popmyna,

44 CTPOCHUE MOJICKYJI, U30MEPHSI,
HOMEHKJIaTypa, Kiaccuukanus, Gpuzndeckue
CBOMCTBa

45 XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoObl 1osTyyeHHsl U IpUMEHEHUE
OJIHOATOMHBIX CIIUPTOB
IIpoctbie 3¢upbl: HOMEHKIIATYpa U

47 U30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XUMHUYECKUX CBOMCTB
MHoOroaroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U

48 [IIMLEPHH, UX (pU3NYECKHe U XUMUYECKHE
CBOMCTBA

49 CriocoObl MosTydeHus: ¥ IpUMEHEHUe
MHOTOAQTOMHBIX CITUPTOB

50 @deHoII: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHona

51 Xumudeckue cBoicTBa (heHoma

52 CriocoOblI nostyueHus 1 IpuMeHeHne GpeHona

53 IIpakTuyeckas padora Ne 2. Pemenue

OKCIICPUMCHTAJIbHBIX 3aJla4 IO TCME




"Crupthl 1 peHonbr"

54

55

56

CucreMaruzanys 1 00001IeHe 3HaAHUHI 110
TEME

AJbaerubl U KETOHBI: 3JIEKTPOHHOE
CTpOeHHE KapOOHUIILHOU TPYTIIIbI;
rOMOJIOTHYECKHUE PsiJibl, 001as popmyia,
M30MepHsl U HOMEHKJIATypa

ATBIEruIpl ¥ KeTOHBI: (PU3HUECKHE
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS

57

58

PeaKHI/II/I OKHCJICHHUA U KAaYCCTBCHHBIC
pCaKkuuu aJIbACTUA0B U KETOHOB

Crioco05b1 MOJIYYCHHS aJIbACTUOB U KECTOHOB

59

OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS X
MOJIEKYJI

60

61

62

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBoiicTBa

XUMHUECKHE CBOICTBA MpeAeIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB MypaBbHHOMN

KHUCIOTHl. MHOrooOpa3ue kapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOMCTB: HETIPEAETBHBIX 1
apoMaTHYecKUX KapOOHOBBIX,
TUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

64

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX




KHCIIOT

65

66

CriocoObl osTyueHHsl U IPUMEHEHNE
KapOOHOBBIX KHUCJIOT

CrnosxHble 3(Upbl: TOMOJIOTUYECKUH A/,
oOurast popmysa, U30MepHUsl 1 HOMEHKJIATypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemenne pacuéTHbIX 3a7a4: IO YPaBHEHUIO
XUMHUYECKOHN PEAKIMH, Ha ONPEICIICHHUE
MOJICKYJISIPHOH ()OPMYJITBI OPraHUIECKOTO
BEIICCTBA

[TpakTrueckas padota Ne 3. Permenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"KapOonoBsie kuciotsl. CiioxHbie 3pupsr”
Kupsr: ctpoenue, hpuzndeckue u
XUMHUYECKHE CBOMCTBA (THIPOIU3)

71

Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTAaTKH HECTIPCACIBbHBIX ) XUPHBIX KHCJIOT.
Kups! B npupone

72

73

74

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MooIee aercTeue. Ilorsatue o
cuHTeTHYeCKux Moroumx cpeactrax (CMC)
['enernueckas cBsA3b yriieBOJLOPOAOB U
KHUCJIOPOACOAEPKAIIMX OPraHUYECKUX
BEIIIECTB

Pacuétel no ypaBHEHUSIM XUMUYECKUX
peakuui

75

Cucrematusanus 1 0000IIeHNE 3HAHUH 1O




TEMC

76

77

OOm1ast XxapaKTEpUCTHKA YTICBOJOB U
KJIacCU(UKALUS YTIEBOOB (MOHO-, TH- U
MOJICaxXapu/Ibl)

MoHocaxapuabpl: pU3MUECKUE CBOMCTBA U
HaXOXXJICHHUE B TIPUPOJIC

78

IIpuMeHeHue K036l €€ 3HaYeHuE B
KU3HEICATEILHOCTH OpraHu3mMa

79

80

81

Jucaxapuipl: caxapo3a, MalbTO3a U JIAKTO34.
HaxoxzeHue B npupoie v IpuMEHEHNe
JYCaxapuioB

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKYII,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

[TonustHe 00 HCKYCCTBCHHBIX BOJIOKHAX

82

83

84

Pemenue pacueTHbIX 3aJ1a4 Ha OIpe/IeTICHUE
JIOJIU BBIX0J1a IPOAYKTA PEAKIUHU OT
TEOPETUYECKH BO3MOYKHOTO
Cuctematu3zanus 1 00001eHNe 3HAHUH 110
paszneny

KonrtponsHas pabota no reme

"Kucnoponcoaep:kamue opraHn4ecKkue
coequHeHus"

85

AMUHBI: KiaccuuKalus, CTpOeHHE
MOJIeKYJI, o0mmas hopmyia, u3oMepusi,
HOMEHKJIaTypa U (U3NUYECKUE CBOWCTBA

86

XUMUYeCcKHe CBOMCTBA anu(PaTHIECKUX
aMUHOB




87

AHWINH: CTPOGHUE aHWJIMHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

88

89

90

CriocoObI MOJTy4eHUs U IPUMEHEHUE
anmn(aTuuecKuXx aMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30MepHs,
¢dbusznveckue corcta. OTaeIbHBIC
MIPEACTABUTENH 0.-aMUHOKHUCIIOT
XuMHYECKHE CBOMCTBA aMUHOKHUCIIOT, X
OMOJIOrMYECKOe 3HaUYeHHE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIIU3 IENTUIOB

91

Benku kak mpupoIHbIe TOIUMEPHI;
CTPYKTYpHI O€JIKOB

92

93

XuMHYeECKHE CBOMCTBA OEJIKOB

A30TCoAepKALINE TETEPOLMKINYECKUE
coequHeHus. HyKjIeMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKast POITh

94

[IpakTuueckas padorta Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEME
"A30TcoiepKalie OpraHn4eckue
coequHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME
"Pacrio3zHaBaHu€e OPraHUYECKUX
coequHeHun"

96

97

KonTponbnas pabora no teme
"A30TCcoaepKalre OpraHnYeCKHe
COECIMHEHUS "

OCHOBHbBIC TOHATHUS XUMUH




BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
METOBI UX CUHTE3a —II0JUMEPU3aLIUS U
MOJIMKOHACHC AU

[TnacTmaccel. Y Tunm3anus u nepepadoTka

98 1
MJIaCTHUKA

99 DnacToMepbl: HATYpallbHbIM CUHTETHYECKHE 1
Kayuyku. Pe3una
Bonokna: HaTypanbHble, HCKYCCTBEHHBIE,

100 cuHTeTnyeckue. [lonmmepsl cenuaibsHOTO 1
Ha3HAYCHUS
[IpakTuueckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBaHue m1acTMacc U BOJIOKOH"
O06o0mIeHne 1 cUCTeMaTU3aIMs H3YYeHHOTO

102 MaTepuaia 1o reMe "BbICOKOMOIeKyIsIpHbIe 1
coeTuHEeHHS "

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTnuyeckne padoTsl

Atom. CocTaB aTOMHBIX A71€p. XUMUYECKUI
anemMeHT. M3oTomnsl

CTpOGHI/Ie QJICKTPOHHBIX 000104Y€EK aTOMOB,
KBAaHTOBBIC YHUCJIa

Kraccudukarus XMMAYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

PacnipeneneHue 371€KTPOHOB 110 ATOMHBIM
opouTaIIM

DneKTpOHHBIE KOH(UTYpaIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUH

DNeKTpOHHbIE KOH(UTYpaIli HOHOB.
DneKTPOOTPULIATENBHOCTD

[Iepnonnueckuit 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHUEH
CTPOEHHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHH ST CBOWCTB
XUMHUYECCKUX DJICMCHTOB U 06pa3yeMHx nmMun
IMPOCTBIX MU CJIOKHBIX BEHICCTB I10 I'PYyIIIaM U
nepuoiamMm

CI/ICTeMaTI/BaI_II/I}I n O606H_ICHI/IC 3HAHUII 110
TEMEC




10

Bunnl xumndeckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysspHbIe
B3aUMOJCUCTBU

11

BaneHTHOCTP U BaJIEHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAB U HOMEHKJIaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUS. Turmsr
KPUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

ITonstue o JAUCIICPCHBIX CUCTCMaAX.
Hpe,[[CTaBJ'IeHI/IC O KOJJIOMZIHBIX paCTBOpax

15

WcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

CriocoObl BbIpayKe€HUS! KOHIIEHTPALlUU
pacTBOpOB

Pemenne 3aga4 ¢ MCONIb30BaHUEM MOHSATHI
""MaccoBast 107151 paCTBOPEHHOTO BelecTra',
"MossipHast KOHUEHTparus'"
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

19

20

Cucrematusanuusa 1 0000IIIeHNE 3HAHUH 11O
TEME

KonrtponsHas pabora o temam "Ctpoenue




aroma. [leproanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs] SHEPTUU IPU
XUMHMYECKHUX PEAKLHAX

22

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

23

24

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
pCaKHI/If/i U TCPMOXUMUYCCKHUM YPABHCHUAM

CKOpOCTh XMMHUYECKOU peakinu, eé

3aBUCUMOCTD OT Pa3JIMYHBIX q)aKTOpOB.
Karamns n KaTaJIn3aTOpPbI

25

I'oMoreHHbIe ¥ reTepOreHHbIE peakuu

26

27

ITpakTruyeckas padora Ne 1 mo teme "BnusHue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBbIE PEAKLIUH.
XHMMHUUECKOE PAaBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme "Bnusinue
pa3nuYHbIX ()aKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUSA"

29

DnexTpoiauTHyeckas auccoruanus. CUibHbIe
1 ciabpie AMeKTpoauThl. CTeneHb
JFCCOTIHAITAHT




Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bomopoansbrit mokasarens (pH)
pacTtBopa

31 I'mpponus coseld. Peaknuu, nporekaroniye B
pacTBopax JEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme

32 "XHUMHYECKUE PEAKIIUU B PACTBOPAX
3JEKTPOJIUTOB"

33 OKHUCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
Bakneiime oKucIuTEeNu U BOCCTAHOBUTEIH

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB

36 Pemrenue 3a1a4 pa3inyHbIX THIIOB

37 Pemenue 3amau pa3nu4HbIX TUIIOB

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH IO
TeMme "XuMuueckue peakiuu'

39 KonTponbhas padora no teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cUCTEME XUMHUYECKUX 351eMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3NYECKHE CBONCTBA HEMETAJIIIOB

41 AnnoTponusi HEMETaJuIoB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

4 Bomopon: nonydenne, puznueckue u
XMMHYECKHE CBOMCTBA. [ 'napubl

43 ["anorensl: HaxXOXIEHHUE B IPUPOJIE, CIIOCOODI




MOJTy4eHUsl, PUBHUECKUE U XUMUICCKHEC
CBOICTBa

lManorenoBonopoasl. Baxxnenmue

44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS
TaJIOTeHOB
JlaGopaTopHble U MTPOMBIIIJICHHbIE CIIOCOObI

45 norydeHus rajioreHoB. [IpumeneHmne
rajoreHOB U UX COCIMHEHUN
[IpakTuueckas paborta Ne 4. Pemenue

46 SKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"T"anorenst"
Kucnopon: mnabopatopHbie v TPOMBIIIITICHHBIS

47 CHOCOObI MOTy4YeHUs, PU3NIECKUE U
xumuueckue cBoiictBa. O3oH. [Ipumenenue
KHCIIOpOJia U 030Ha

48 OKCHIBI U TIEPOKCH/TBI

49 Pemenne 3a1a4 pa3nuvHbIX TUIIOB
Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI

50 MOJTy4eHUsI, PU3HUSCKUE M XUMUICCKHE
CBOMCTBA

51 CepoBoaopo, cyab(uabt

59 Kucnoponcoaepxainiue coeIMHEHUs! CEpBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI
[IpakTuueckas padora Ne 5. Pemenue

53 JKCIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u
e€ coeluHEeHUs"

54 A30T: HaXOXKJIEHUE B TIPUPOJIE, CITOCOOBI

IMOJIy4YCHMUH, (1)I/ISI/I‘IGCKI/IG U XUMHWYECKHUEC




CBOMCTBAa. AMMMAK, HUTPUJIbI

Kucnoponconepskamiue coeTMHEHHS a30Ta.

55 . .
OcoOeHHOCTH CBOMCTB a30THON KUCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A30THBIE y10OpEeHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 NoNy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Dochuas u hochun

58 Oxcunst hocdopa, pochopconepxarime
kucaoThl. Conut pochOopHOIt KHCTOTHI

59 [Ipumenenue dhocdopa u ero coeAMHEHUN.
dochopubie ynoOpeHus
[IpaxTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 110 TeMe "A30T u
dbochop u ux coenuHeHHUs"
VYraepon: HaXOXICHUE B IPUPO/IE,

61 QIJIOTPOTIHbIE MOAUPUKALNY; GU3NUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcup yriepoaa(ll), okcun yraepoma(1V),
YroJIbHast KUCJI0TA U €€ COJIU

63 Pemenne 3a1a4 pa3nuvHbIX TUIIOB
Kpemuwuii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuwusi(1V), kpeMHuEBast KUCIIOTA,
CHJIMKATBI

66 [IpuMeHeHne KpEeMHHUS U €0 COSMHEHUH.

CTCKHO, €ro nNoJIiy4€Huc, BUibl CTCKJIIA




67

Pemenue 3aaa4 pa3jiInuYHbIX TUIIOB

68

69

CucreMaruzanys 1 00001IeHe 3HaAHUHI 110
Teme "Hemeraminr"

Kontponbnas padota nmo teme "HemeTamibr"

70

71

72

AHanu3 pe3yiabTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIIHs OINO0K

[Tonoxxenue metaiuioB B [lepuoanyeckoii
CHCTEME XMMHUYECKHX DIIEMEHTOB.
OCoOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

OO6mue GpuznuecKre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY M TEXHUKE

73
74

75

CmuiaBsl MeTasuioB. Kopposust Mmetanion
Pemenue 3a1a4 pa3nuyHbIX TUIIOB

DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
MeTauioB. O6Iue crnocoOb! MOTy4YeHUs
METaJIOB

76

O6mas xapakrepucTuka MetamioB |A-rpynmnsl
[leproanueckoi cUCTEMbI XUMHUYECKUX
anemMeHToB. Harpuii n kanmii: mony4yeHue,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U X
COCIMHEHUI

77

O6mr1as xapakrepuctruka metayio [A-
rpynisl [leppoaudeckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruuu 1 KaabIHii:
noJiydeHue, PU3NIecKue 1 XUMUIECKHEe
CBOKWCTBA, IPUMEHEHUE MTPOCTHIX BELIECTB U




HUX COeIUHEHUN

78

79

XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

ANIOMUHMI: TIOTy4eHue, pusnyeckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE

80

AMpoTepHbIe CBOICTBA OKCHJIA M THIPOKCUIA
QIFOMHUHMS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS,
UX MPUMEHEHHE

81

82

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

[IpakTuueckas padora Ne 7. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"Mertasuibl IJIaBHBIX oArpymmn"

83

OO01mmas xapakTepuCcTHKa METaNIOB TTIOOOYHBIX
noarpynin (b-rpynn) [lepuoauueckoit
CHCTEMBbl XUMUYECKHX JIEMEHTOB

84

85

86

®uU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma
U €0 COCIMHEHUM, NX PUMEHEHNE

Baxwueriume coenHeHUs Maprasia.
[Iepmanranar kayius, €Ero OKUCIUTEIbHbIE
CBOMCTBa

du3nyeckre 1 XUMHUUECKHE CBOMCTBA JKele3a

U €r0 COeTUHECHUH. HonyquI/Ie U IPUMCHCHUC
CIIITaBOB KCJIC3a

87

88

89

dusnueckye U XUMUYECKHUE CBOMCTBA MEeIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

du3znueckue U XMuMHUUECKIE CBOMCTBA IIMHKA U
€ro COCHHHCHHﬁ, HUX IPUMCHCHHUC.
FI/IJIPOKCOKOMHJ'IGKCI)I OUHKa

ITpakTuyeckas padora Ne 8. Pemenue




AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

01 O0o011IeHne U cucTeMaTU3alus U3y4eHHOTO
Marepuaia no reme "Metamib"

92 KonTpomnpHas pabora o Teme "MeTtamib"

93 AHanu3s pe3ynbTaToB KOHTPOJBHON pabOThI,
KOPPEKIHs OIUO0K
Poine xumMun B obecrieueHIH yCTOMYNBOTO

94 pasBuTHA yenosBedecTsa. [loHsaTHE O Hay4HBIX
METOJIaX UCCIIEI0BAaHUS BEILIECTB
HayuHble npuHIUIBI OpraHU3aluu

95 XUMHUYECKOT0 IIPOU3BOICTBA.
[IpoMmbliieHHbIE CIOCOOBI MOTYYEHUS
BAKHEHILINX BEILIECTB

96 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
CpEeJIbl U €ro MOCJeICTBUS

97 XuMus U 310pOBbe UesnoBeKka. JIekapcTBEHHBIE
CpeacTBa

08 Xumusg . Poab xumun B o0ecrieueHnu
MUILEBOM 6€3011aCHOCTH

99 KocmeTrnueckue n napdromepHbie cpeacTBa.
briToBas xumust
XuMus B CTPOUTEINLCTBE. BakHelue

100 CTPOMUTENBHBIE U KOHCTPYKIIMOHHbIE
MaTepuaibl

101 X¥MHS B CENbCKOM X03s11icTBE. OpraHnyecKue

U MUHEpaJIbHbIE Y100peHUS




102 Cucremarusanys 1 00001IEeHUE 3HAHUMI 110 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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