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NHOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
denepanbHOI 00pa30BaTEIbHOM MTPOTrpaMMbI cpeHero ooiero oopazoBanus(DOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJAPCTBEHHOM 00pa3oBaTEN:ITOM
cragaapre COO, c¢ yuérom KoHuenuumu mnpenojaBaHusi Y4YeOHOro MpcaMe
«Xumusi» B oOpa3zoBaTenbHbIX opraHuzauusx Poccuiickoit  ®encpaiiumy,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI, 1 OCHOBHE! 1 [10T0KC 1111
«Ctparerum pa3utus Bocnutanus B Poccuiickoit deaepanun Ha 1icpuo i a0 2025
rona» (Pacniopsixenue IlpaButensctBa PO ot 29.05. 2015 No 996 - p.).

XvUMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHUMAET Bd HOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBaHus ydaiiuxcs [0—il1 Kiaccos.
W3yuyenue mpeamera, peanumzyeMoe B ycHoBWix AU @) SHIMPOBAHHOTO,
npoGuIbHOrO O0y4YeHHMs, MPU3BAHO OOECHeUnTh OCI7e00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB [1KOJIBI, HEOOXOIUMYIO IS
aZanTaiyyi uX K OBICTPO MEHSIOIIUMCS YCJIOE/SM KHUZi11T B COUUYME, a TaKKe IS
NPOJOJKEHUST OOyYeHHs] B OpTraHM3alusiz TPO()SCCliOHANIBHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBJIS€TCA OAHOW U3 NPUOPTILC THBIX TUCHHUTIINH.

B nporpaMmme mno XuMuM HaziodeHUE MpeaMera «XUMHUS» TOJIydaeT
NoJpoOHYI0 ~ MHTEPIPETAlMI0 B COGIRETCTBUM C  OCHOBOMOJATarOMIMMHU
nosioxkenuasmu I'OC COO o B3au1i000yCITOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3yNbTaTOB OOy4YeHHUS I TPeOoraTiid K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOM| SRIAIOTCS CTEIYIONINE BBIOJHIEMbIC MPOrPAMMON TIO
XUMUU (PYHKITHN:

e HHGOPM UL TOHHO-MCTOAMYECKAsI, peaau3anus KOTOpod obecreyrBaeT
MOJIYYCHHUE [IPENICTABICHUS O IeNAX, COIepkKaHWH, oOIel crpaTeruu
o0yuer i, BOCIUTAHUS U Pa3BUTHS 00YYaIOIMIMXCSl CPEICTBAMU MPEIMETA,
U3y 11€MO! U B paMKaX KOHKPETHOTO MPOQuIIs;

e UDTaHi 4lIMOHHO-TUIAHUPYIOIIas, KOTOpas Ipe1ycMaTpUBaET
OMpc/JeNeHNe: MPUHLHUIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHUN OOydYarommxcs B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
JUIT U3YY4EeHUS] B paMKax OTHEIbHBIX MpoduieH, MOpeaycMaTpuBacT



pacupeneieHue W CTPYKTypUpOBaHUE €ro IO KjiaccaMm, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3enam Kypca;

e AT MPUMEPHOE paclpeiesieHne y4eOHOTO BpEMEHH, PEKOMEH1yeMOT0 ISl
W3YUYEHUSI OTJCTbHBIX TEM;

e IpeasiaraeT MNPUMEPHYIO0 TOCIHEAOBATEIBHOCTh HU3YYEHHS] Y4YEOHOro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHs Kypca, BHYTPUIIPEAMETHLTY U
MEKIIPEIMETHBIX CBI3€EH;

e JAET METOAUYECKYIO0 MHTEPIPETALHUIO LeJel U 3aa4 U3yYeHUs IpeanieTa
Ha yrayOJa&éHHOM ypOBHE € YYETOM COBPEMEHHBIX MPUOPUTETUB 12 CUCT oM
cpenHero oOuwiero o0pa3oBaHUs, COAEPKATEIbHOM — XiDaK | CPLCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHMSI OCHOBHOM 0OpazoBaTC/IbHOU
POTPaMMBbl CpeaHero o011ero 0o0pa3oraHUs (MUYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), a TaKXke ¢ VIE10M OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENbHBIX ~ JEUCTBUI  OO0yuai0MIEroCs 10  OCBOEHUIO
coJiep KaHus IpeIMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOT paMiic MO XkWMHHU TPEAYCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha ypo:ile OCHOBHOTO — OOIIEro
oOpazoBaHusl. 3a pejieslaMi YCTAHOBJICHHC | TIPOT naM vOW 0 XUMHUH 00513aTeIbHOM
(MHBapHaHTHOW) COCTABISIONIEH CONEpXkaHiT ydeOHOro mnpenMera «XUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €0 Bapii: THBHOU COCTABIIAIONICH, KOTOpas 10JKHA
OTIPEJIENSITHCS B COOTBETCTBUHM © Hallp:BJIEL 1€M KOHKPETHOTO poduiist 00ydeHusl.

B cootBercTtBUM ¢ KoiitentyasHbiMEA nojoxeHusMu DI'OC COO o
Ha3HAYeHUW TMpeaMercr 0a30B0r0  ©U yrayOJAEHHOrO YpPOBHEH B CHCTEME
mudGepeHITMPOBAaHHOT 0 00 yUerMsl 112 YpOBHE CpEeIHEro oOlmero oOpa3oBaHUS
XUMHSI Ha YpORIC yiiIyONEé {HOTO M3YYECHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOC i ¢ TIOCJIE/Ly tOLIIUM TAIIOM MOTYYEHUSI XUMUUECKOTO 00pa30BaHUS
B paMKaxX U3Y4YCHi® CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUTIH B B30 U OpTaHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHMsl.
B 3107 cBs1311 u3yvedue npeaMeTa « XUMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paciuupcerive yrayOJIeHue TEOPEeTUYECKOM W TMPAKTUYECKOH MOATOTOBKHU
00y TAIOIIN.: 5, BHIOPABIINX OMpEeTIEHHBIN MPOPUIh 00y4eHUS, B TOM YUCIE C
MEPCLic*TUBOM  TMOCJIEAYIOMIEr0 TIONYYCHHs] XHUMHYECKOro 0Opa3oBaHHs B

pra|usanuax  mpodeccuoHansHOTO 00pasoBaHus. Hapsimy ¢ aTuM, B cBete
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEHETO OOIIETO 00pa30BaHUs U3YICHHE MTPEAMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun mMoaxo/10oB K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBy copaepxkanusi KypcoB «Opranuueckas xumus» u «OGas |
HEOpPraHW4YecKass XUMUS» COCTaBISIC€T COBOKYIHOCTh MPEIMETHBIX 3H4HU!I U
YMEHUN, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3Y4YEHUS MpEeAMETa. JTd CHUCTOM
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHUECKOE OMOJIHEHUE, 03305 01Iee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00bEM (PaKTOIOTHY ©CKOTC MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3Yy4YeHHUs MpeaMera obecredcHa BO3MOKHOCTh
3HAYMUTEJILHOTO YBEINYEHUS 00bEMA 3HAHUH 0 XUMUYECK! X 3j1CME ITaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHV: [1NDEJICTaB | CHUU O CTPOSCHUH
BEI[ECTBA, XHUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX TTPOTCKAHMsI PEaKIui,
paccMaTpUBaeMbIX C TOYKH 3PEHUS] XUMHYECOH ITHETHUKA U TEPMOJMHAMUKHU.
N3yuenne nepuoamdeckoro 3akoHa u Ileproarideci ol CHUCTEMBI XUMHYECKHX
3JIEMEHTOB 0a3UpyeTCs Ha COBPEMEHHBIX Ki 2 HTOEOMe X aHWYSCKUX MPEICTaBICHUAX
O CTpOEHMH aToMa. XHUMHUYECKad CBS:b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00p: 30BaHUM U Pa3PYIICHUH, a TAKKE C TOUKH
3peHuss MEXaHU3MOB €€ oOpazoBaHi . lKi:ydeHHe THUIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM  MPEACTAaBICIUM 00  DIEKTPOXMMHYECKUX TIpoleccax u
AIEKTPOJIM3€ PACIUIABOB 11 piCTBO)OR BEIIECTB. B Kypce opraHnyeckoit XuMuu 1npu
PAacCCMOTPEHUN peaKl iOHFOH CHGCOOHOCTH COEIUMHEHUN yhemnsieTcss o0co0oe
BHUMaHHE BOMPOC: M 00 JJIEKTHOHHBIX 3 PeKTax, 0 B3AMMHOM BIIUSHUH aTOMOB B
MOJIEKYJIaX U MCXd TU3MaX peaKIUu.

Oco0oe 3HaueHiI© UMEET TO, YTO Ha COJIEPIKaHNe KypPCOB XUMHUH yIiyO0aEHHOTO
YPOBHS W VUEH L1 /17151 KIITACCOB OMPEAeTIEHHOTr0 Mpoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTVPY 11 Xap:kKTep AOMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OK73bIBalOT BJIIIIHUE CMEXKHBIE MpeaMmeTsl. Tak, Hampumep, B COJEpXKAHHUU
Mpc TMETa 211 KIIACCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYeHUE OyayT
MMETL JTIEMEHTHI Y4eOHOro MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera

TAHIIOM Clly4ae akKUeHT OyAeT clelaH Ha OOIIHOCTh METOJOB IO3HAHUA,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIApHAS TEOPHS
(MonekyIsipHasi TeopHsi B PU3HKE), 3aKOHBI COXPAHEHHSI MAaCChl U YHEPTUHU, 3aKOHBI
TEPMOJANHAMUKH, JJICKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYTOE.

B T0O Xe BpemMs B colepkaHUM TpeaMera g KIAcCOB XUMHUKO-
Oouosiornueckoro npodusis OOabIIUN yAENbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTJIEBOAbI, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHuUs 0
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmMupoBaHHMS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OC30€H!
00IlleHayYHBIX METO/I0OB TTO3HAHUS U OIbITa MPAKTUUYECKOT0 MPUMEHEHHUS HayY bIX
3HAHUW M3yYCHHE TMpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YPOBHE OCHOBAHO 14
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOJSINI MU B COCTaB
npeaMeTHbIX oOrnactedt «EcTecTBeHHO-HayuHble MNpeaMeTbly. «Maiomaidka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3yvyenuun yueoHoro npeamera « XuMush Ha yri1y0lic THOM YpOBHE TaKkKe,
KaK Ha ypOBHE OCHOBHOI'O M CpeJIHEro oo1iero oopazosaHus (Ha HA30BOM ypOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (POpMINDOBAaHHUE OCHOB HAyKU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3H AHUs , TTPAKTHIECKON JEeITeIIbHOCTH
YeJI0BEKa M OJTHOTO0 U3 KOMIIOHEHTOB MUPOBOW KynLTyph!. PellleHue 3Toi 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TPEAMC A MpeanojaraeT pealu3alrio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mMpeaCTaRICH 0 MaTepuaJbHOM €IUHCTBE MHUpA,
3aKOHOMEPHOCTSIX U MO 3HABACMOC! 1T ABJIEHUNA IPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHL ¥ Hayk HM €€ Beaylledl poiu B obOecredeHuu
YCTOMYHUBOTO  [il3BWTH: iCJIOBEUECTBA: B pEIIEHUU  MpodiieM
AKOJIOTMYECKO! |, SHCPreTHYCC KON M MUIIEBOW 0€30MMacHOCTH, B Pa3BUTHUU
MEJULHHE!, CO3/iHUU 110BBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
obecre ciiiTl palkUHAIBHOTO TMPUPOJONOIL30BaHMsI, B (HOPMHUPOBAHUU
MHUPOBO33pEL T U OO0IIeHl KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBAITIOTO OTHOIICHHSI K CBOEMY 370POBBIO U IPUPOIHOM Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIMX B OCHOBE XUMHUYECKOU
COCTaB!HIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
IIOH/ITUM, 3aKOHOB W TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIAPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MNOHWMAaHU
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a U OIEHKH C MO3UIINI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METOJIaX MTO3HAHUS, HEOOXOAMMHIX
JUISL TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHICCTB |
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOMUX MECTO B MPUPOIC, B
MPAKTUYECKOU AEATEIIbHOCTU U MOBCEIHEBHOM KU3HM.

B mimane peanmu3anvy NEpPBOOYEPEHBIX BOCIUTATEIBHBIX M DARRdBaiOLIUX
GyHKIMI 11eJIOCTHOW CHUCTEMBbl CPEeJHEro o0Iero oOpaszoBaiiid Mpl U2y 4CHUU
npeamMera «XuUMHs» Ha  yrAyOJNIEHHOM  ypOBHE 0cO00yi0  AKTYaJIbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAC\IOCTU SIB/ICHUW TMPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OO0J4CTH TEOPETUUYECKUX U
NPUKIAJAHBIX HUCCIEIOBAHUNA B XUMHV, (PO)MHUPOBGHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY Y[)OBII {0 P BUTHS HAYKH;

e pa3BUTHEC MOTHBAMM K OOydYEi 1O ITO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIIIdiMI0  HA  OCHOBE  YCBOCHMS
001IeYeIOBEYECKUX IIEHHOCTEM!

e pa3BUTHE MO3HABATEIb!bIX K!ITEPCCOB, HHTEIUIEKTYaIbHbIX U TBOPYECKHUX
crocoOHocTel 00ydaioumxcs. (OPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOMICHHUS] K CaM000pa ORaLMI0 M HENPEephIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIIE I ITHOT! mpodec:MOHaTbHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBE! HOTO OTHO!IEHUSI K CBOEMY 3[0pOBbIO H TMOTPEOHOCTH B
3I0POROM OHpa3e mii3HH,

e (opmupoBatiic yMEHUUW W HABBIKOB Pa3yMHOI'O TPUPOIOMNOIb30BaHMUS,
PA3BHUTIIC HKOIOTHYECKON KYIBTYpbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
I10J1C2HOW »KOJIOTUYECKOU e TEIIbHOCTH.

Ofimee “McaC iacoB, MPEAYCMOTPEHHBIX JIJISl U3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
ypOBHE Cpc HEeTo o01Iero oopasoBanus, cocrapisier 204 yacon: B 10 kmacce — 102
yaca (3 yaca B Hejento), B 11 kmacce — 102 yaca (3 yaca B HEEI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

[Ipeamer u 3HaUEHNE OPTraHUYECKOW XUMUH, IPEACTABICHHE O MHOTOO( pasiii1
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE U BO:0 /KAEIHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aTOMa YIJIepoAa. XHUMH'cCKad C:13b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOPUIU3AIIMN ATOMHBIX Op UTallC 1 YT Cpoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHLIW UM (OHOPHO-
aKkuenTopHblil). TUMNBl NEepeKpbIBaHUA ATOMHBIX OpOUTd ed, G- M T-CBA3M.
OpunapHasi, 1BOHas M TpoiHas cBsi3b. CrocoObl p2:pbIBa CLi:2H B MOJEKYJax
opranndeckux BemectB. [loHsiTue o CcBOOOAHOM pa/MKale, HyKIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeavierii A.M. bymiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYp© MOJCKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoequHeHuN. Monekynsyiinie u  CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3iddHb X BUACH: pa3BEPHyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buaw wcomepim: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTHI B MO.ICKyJIaX O TAHUYECKUX COeTUHEHUHN (MHYKTUBHBIN U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBnenue K2 ccuuiAMl  OpraHudeckux BemiecTB. [loHsTHe o
GyHKIMOHABHOU TPy e, 1'omMostorusi. ['omonorudeckue psupl. CucteMaTudeckas
HOMeHKatypa opranudcciiix coenuHenud (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTAEJBbHBIX MPEACTa: TTEIEH.

OcobennocT u accuuKanusi OpraHUYecKux peakuuid. OKUCIUTETBHO-
BOCCTaHOBII TCJIbHB © PEAKIUU B OPTAHUYECKON XUMHH.

JKCTIEpUVEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX MPEBPALICHUIA:
011aKoMIIc e ¢ o0pa3liaMH OpraHUYEeCKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
OMbli:T MO MPEBPAIICHUI0 OPTraHMYECKUX BELIECTB MPU HarpeBaHUM (IJIaBJICHUE,
YAVIIIV BaHWE W TOpPEHHE), KOHCTPYMpPOBAaHHE MOJENEH MOJEKYJd OpPraHWYeCKUX
BEILCCTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOWTaneil yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBa
AJIKAHOB.



XVMMHUYECKHE CBOWCTBA QJIKaHOB: PEAKIUHU 3aMEIICHHs, H30MepU3alui,
JETUIPUPOBAHUS, LIMKIN3ALUU, IUPOJIN3a, KpeKuHra, ropenus. IlpencraBnenue o
MEXaHU3Me peaklUuil paguKaIbHOTO 3aMELICHUS.

Haxoxnenue B mpupozae. CriocoObl MOTyYEHUsI 1 TPUMEHEHUE aJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIVITHIX
(UMKJIOMEHTaH, HUKIOT€KCaH) UKI0aTKaHOB. CIOCOOBI MOTYYEHHUS U IPUNM CHEH 1
LUKIIOAJIKAHOB.

Ankenbl. ['omoniornueckuil paj aakeHoB, oOwmas Gopmymna, FoOME  KIal /na
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AlIKEHOB, SP  "U6 )i 1k - alus
aTOMHBIX opOuTaneil yriaepoga, o- v m-cBsi3u. CTPyKTypHas 11 Teow CTpri4ecKas
(umc-tpanc-) uzomepus. Ousnyeckre CBOMCTBA AJIKEHOB. UM 4€C KM€ CBOMCTBA:
peakluud MNPUCOECIUHEHHUS, 3aMEIICHHs] B O-TIOJIOXKEH! '@ iP)U IBOMHOM CBS3H,
nojsuMepusanuu u okucienus. [Ipasuno MapkoBHur 2. Kayec: :eHHbIe peakiuu
Ha JIBOMHYIO CBsI3b. CIOCOOBI MOJIYyYeHHS M IPUMEHEHHE o/ KEHOB.

Anxanuensl. Knaccudukanus ankaaueHos (CoimsbKEHbIe, N30JIMPOBAaHHBIE,
KymynuposaHnuvie). OCOOEHHOCTH IJIEKTPOHHC! O €1POCiiid U XUMUYECKUX CBOUCTB
COMPSHKEHHBIX TUEHOB, 1,2- u 1,4-nipucoeinenuc. [TomMepu3anus conpsKEHHBIX
nueHoB. CriocoObl MOJTYYEHUs U IPUM CHEHY C 1 TKaIUEHOB.

Anxunbl. ['oMonorudyeckuit psan a;iiMHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHsi. DJIEKTPOHHOE W MPOCTPalCTBEIHOE CTPOEHUE MOJIEKYN aJIKWHOB, SP-
rudpuau3anus aTOMHBIX OpOirayel yiepoaa. @U3NYecKue CBOWCTBA AJIKHUHOB.
XVUMHUYECKHE CBOMCTBA: DCUITHH 11DTTCOSAMHEHUS, TUMEPU3AIUU U TPUMEPHU3aLInH,
okucienus. KUCIoTHB ¢ CBOIICTRA ailMTHOB, UMEIONTUX KOHIIEBYIO TPOUHYIO CBSI3b.
KauectBeHHbIe peaciui’ Ha TPOAHYIO CBsA3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKUHOB.

ApoMaTH4eCKucC VYIiIeBoAopo bl (apeHbl). ['omonorudeckuil psii apeHoOB,
obmiast ¢opmyni, 1OMEHKIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoerme noneky bl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOIiCTBd NEH30.1a U €ro TOMOJIOTOB: PEaKI[MU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YIJCBOIOPU, IHOM paJuKale, peakuud NPUCOECIMHEHUS, OKUCICHHE T'OMOJIOTOB
oenszc.in. IlpencraBmeHue 00 OpPUEHTUPYIONMIEM JEHCTBUU 3aMECTHTENCH B

20JlbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupona. [lomumepusanus ctupona. CriocoObl MomyyeHus u
IIPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUN), PpUPOPMUHT, MUPOIH3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMeleHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, IHAHOTPYIIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOROTO
pacTBopa IIENOYH. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHME€M M IIIHKO\
[Tonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHEHUSX. Hcnonbs0Ba Hue
raJIOTeHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M 1iph CHE e
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsSI BEIIECTB M 11X MpCRp2ILCHUN:
u3y4yeHrne (PU3NUYECKUX CBOWCTB YTIEBOJOPOJIOB (PACTBOPIMOCT ), “AY€CTBEHHBIX
peaKkiuii  yriieBOJOPOJOB Pa3IMYHBIX KIAcCOB (obOecr:cunizaHiie OpOMHON WU
WOJHOM BOJIbI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aiMOJEHCiniie alleTHUIeHa C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecireHHOe OOHaApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECT:4X, 110TTydeHKE ITUIICHA U U3yYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KojuiekmusiMu «Hepte» 1 «Yronby, ¢ odpasinaMu
MJIaCTMAacC, KaydyKOB U PE3UHBI, MOJIC/iINDOBal € MOJIEKYJ YIJIE€BOJOPOAOB U
raJOr€HIPOU3BOIHBIX YTIEBOAOPOIOT

Kuciopoaconepsxkamue opranuyccKue CoeJHHEHHU.

[IpenenvHble omHOAaTOMELIE ClinpTii. CTpoeHue MoJekyn (Ha mpumepe
MEeTaHoJla M JTaHona). ['omotoruuecxkuil psa, obmas ¢opmyna, U30Mepus,
HOMEHKIaTypa W  Kraccudukarms, @usnueckue CBOMCTBA  MpeneNbHBIX
OHOATOMHBIX CHUPTOB. TOJOPOLILIe CBS3HM MEXAY MOJEKYyJaMH CIUPTOB.
XHUMHUYECKHE CBOIICTE!: pE2KIUU 3aMEIICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBVC C  OpidHUYECKMMU U  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakiii7 Ha OJHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha oprarm3Mm ‘icioBeka. CrmocoObl MOTydeHuss M MPUMEHEHHE OJHOATOMHBIX
CIIUPTOR.

[IpocTeie Hpupsl, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTH (HU3UYECKUX H
XU\ AYECKH. CBOMCTB.

[VTHOroaTOMHbBIE CHUPTHI — JTUICHIVIMKONb U TIULEpUH. DU3NuecKue Hu

VMY CCKHE CBOMCTBA: pEaKIMU 3aMellleHUs1, B3aUMOJEHCTBHE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMH, KaUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MeXaHMU3ME PEaKIUi HYKJIeO(hUILHOTO 3aMenieHus. JlelicTBre Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauectBeHHble peakuuu Ha QeHosn. TokcuyHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. DuU3MYECKHE CBOWCTBA aJbJETUIOB U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKIIMU IPUCOETUHETT .
OkucneHne aubAETUAOB, KAauYE€CTBEHHBbIE peakuuu Ha anpaeruabl. Ciiocobe
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOC U CTPOC T
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. Gusnucckue CBOICTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. Bomopoaiinie cisiiu MExXIy
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMUMHYECKUE CBOMCTBA® KHC/I011hbIe CBOMCTBA,
peakiusi ITepudUKaIUU, PEAKIMU C Y4YaCTUEM YTICBOJ0NO,HOTO paJuKana.
OcCoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCIOTHL. | loOHsITHE MPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6pasiic KapOOHOBBIX KHUCIIOT.
OCoOEHHOCTH CBOWMCTB HEMPEIETbHBIX U apoMaTii ieCKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBB  Kiicho . IIpeacraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, A/ -MUT/HOP.S, OJICMHOBAs, JUHO/IE8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MO YeHV "L 11 TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['omonoruyecid psa, obmas Qopmyna, u3oMepus u
HOMEHKJIatypa. DuU3nuecKkue 11 XUMIYeCk 1€ CBOMCTBA: THIPOJIM3 B KHUCION H
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, ()iizimgeciie i XUMHUYECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M MIEIOYHOM cpeme. JcoOeH i0CTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpPEAEIbHBIX XKV HbL: KUcT07. JKUpbl B IPUPOJE.

Mp11a Kax COM BBICLiKWX KapOOHOBBIX KHUCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapaktepicTuka yrineBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapviul). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakto3a, pubo3a,
ne30kcrpruco3a. @ 3uYecKre CBOMCTBA M HaxoOXJeHue B npupojae. GoTocuHTes.
XV iAYeEC KM€ CEUMCTBA TIIIOKO3bL: PEAKIIMU ¢ YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
rpyIT, CIOU)TOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYE! 1€ B KU3HEACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U

T0s4. BoccTaHaBIMBaKOIIME U HEBOCCTAHABIMBAIOIINE nucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTr0NI03bl.  PU3MUYECKME CBOMCTBA Kpaxmajla M UEJUII0JIO3bl. XUMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YUEHHsS] BEHIECTB M HUX MpPEeBpallCHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHCJICHUE JTUJIOBOIO CIMPTA B aJIbJErMJ HA PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTUlbl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCH TOM
meau(ll), xumuueckre cBoicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJE /iCTBI
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumonecTBre kpaxmana ¢ M40/ 10M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3a7ady 1o TemaM «CoupTel i1 (JEHOJLD
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHbIE aMMuaka. Kraccuhuiamus aMUHOB:

J

anudpaTUyecKue W apOMATHYECKHE; IMEePBUYHBIC, BTOPUUILIC M TPETHUYHBIC.
Crpoenue mosekyin, obmias dopmyia, U30MEPHs, HOMEHKIATy ) U (U3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anu(aTUUYECKUX aMHHOR: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIY aMI1iTOB C 430THCTOM KHCIIOTOM.
CoJ aJIKMIaMMOHHS.

AHWIVH — IPEICTaBUTENIb aMUHOB apo aTH 12CKor0 psiia. CTpoeHne aHWIMHA.
B3anMmHOe BinusHHME Tpynm aToMoB B MONeKyJde aHuiuHa. (OcoOeHHOCTH
XMMHYECKUX CBOWCTB aHWJWHA. KauecC seHHbIC peakiuu Ha aHuiuH. CIocoOBbl
MOJIYYEHUsT W TpuMeHeHue addaiiTeck X amMuHOB. [lonydeHuwe aHWIMHA U3

HUTPOOCH30JIa.

AMuHOKUCTIOTBL. Honvekmar vpa u nzomepusi. OTaesbHbIE TPEACTABUTENU O-
AMUHOKHUCJIOT: [JMI'H, al9HUH. @DuU3NuecKue CBOHCTBA AMUHOKHUCIIOT.
XUMHYECKUE  CROMCT! aM/{HOKHCJIIOT KaK aM(OTEPHBIX OpPraHUYECKUX

COCIMHEHUM, DCalTHsl  1iGJMKOHJIEHCAllUK, O00pa3oBaHUe TENTUAHOW CBS3H.
buonornueckoe 3Hauc e aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

bemm k2 nipupomHble monuMmepsl. llepBuuHas, BTOpHMYHAss W TpeTUYHAs
CTpyK1vpa Oenkor. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJH3, JICHATYpPAIHS,
KavCCTBCITHBIE [)CaKIIUU Ha OCINKH.

DKCHep IMEHTAJIbHbIE METOAbl HW3YyYEHHS BEUIECTB M HX IIPEBpalllCHUN:
pacTtBopeHUe O€NKOB B BOJIE, J€HATypalusi OEIKOB MpH HarpeBaHUU, LIBETHbHIC

WA Ha  O€NKW, pEUIeHHWE JKCIEpUMEHTANbHBIX 3ajady [0 TeMmaM

«A30TCOoIep)KAME OPTAaHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COCMHEHUI.

BricokoMoIeKyJISIpHbIE COeIUHECHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUA —
MOJINMEPHU3ALHMS U MOJTUKOHACHCAIHS.

[lonumepuble Mmatepuansl. [lnacTmaccel  (IOJMATUIIEH, MOJIUIPOINUIEH,
MOJIUBUHWIXJIOPUA, TMOJUCTHPOJ, MOJMMETHIMETAKpUIAT, MOJIMKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBINI KayuyK, CHUHTETUYECKHE KayTyKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCK(3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAallpOH U JIaBCaH).

[Tonmumepsr CHEUATBHOTO Ha3HAYEHUs (Tepno: K 3J1ap,
AIEKTPONPOBOISAIIME OJMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M 11X [NEBpaIllCHUM:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEH! hIX :0JiIOKOH, MJIacTMAcc,
Kay4yKOB, pEIICHHE OJKCIEePUMEHTAIbHBIX 3a1ad 110 Teme «Pacno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnaenue wmoiekyaspHod (OpMyIL OprabiiieCcKoro COCIMHEHHUS TI0
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIIIUX B 0 COCTAR. HAXO0XKJACHHE MOJICKYIISIPHOM
(bopMyIIBI OPraHUYECKOT0 COETUHEHN T TI0 M2 (00BEMY) MPOAYKTOB CTOPAHHUS, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEM) ) MPOJIYKTOB PEAKIMH W/WIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYHKTYpPHOI GOPMYJIBl OPraHMYECKOTO BELIECTBA Ha
OCHOBE €TI0 XMMHUYECKUX CBOLCTB WJIH CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe IT0IH
BBIXOJIa MPOAYKTA PeakKIiiii OT T€U)CTIIHECKH BO3MOMXKHOTO.

MexIpeaMeTHBIEC CBSI™ .

Peanuzanms vickipoaAMeTHbIX CBA3€M MPU U3YUYEHUH OPraHUYECKOW XMMUU B
10 xmacce OCVLiCCTBISI€IC: YEpPEe3 HMCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX TOHATUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpEeaMETax
€CTECTBE HO-F1 J110r0 [IUKJIA.

OAmic ecTec BEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHUs, 2aKOil. aHajiW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHue,
AKC I TEPUMEL T, MOJENb, MOJICIIUPOBAHHUE.

n3Mka: Marepus, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,

PTCIAYECKUM  ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOEe COCTOSTHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboToCcUHTE3, JbIXaHUE, OENIKH, YIJIEBOJIbI, >KUPbI, HYKICUHOBBIC KHUCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKAS XUMMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX gaep. XUMUAUYECKUMN 3ieMeHT. M3otormil. CTpocHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYC HE PO HHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKuz HIeMC ITOR (S-, P-,
d-, f-o;mementsr). PacmpeneneHue dIIEKTPOHOB IO  ATOMITbil  OpOMTAJISIM.
DONeKTpOHHbIE KOHPUTYpAlIMK aTOMOB 3JIEMEHTOB MEPBOTO- 1 2TEEPTGI O MIEPUOJIOB
B OCHOBHOM U BO30YXKIEHHOM COCTOSIHHH, DJICKTPOTiihle KOH()!ITypali UOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucremMa XuMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsA3b MEPUOAUYECKOTO :AKOa i 'lepHOAMYECKON CHUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMCIHOM TEOpUEH  CTPOCHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTR XUMM'CCKUX 3JIEMEHTOB M 00pa3yeMbIX UMH
MPOCTHIX M CJIIOKHBIX BEIIECTB IO TPy A MEPLioAaM. 3HAaUCHUE MEPUOANYECKOTO
3akoHa /.M. Menaeneena.

Xumuueckas CBsI3b. Biiibl XMIUYECKOW CBS3U: KOBAJEHTHAs, WMOHHAs,
MeTaJuTMdeckas. Mexasm? Vsl ¢OpazosaHusl KOBAJICHTHOM CBS3W: OOMEHHBIM H
JIOHOPHO-AKIENTOPHBIT . DHCpPrus U /iMuHA CBsA3U. [[0JApHOCTh, HANPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICT THOM CBsi3u. KpaTHele cBsA3u. BopopoaHas CBs3b.
MeXMONEKYIAN 11e B3aUM O, LCUCTBUSI.

BaneHTHOCTh 1© BaJE€HTHBICE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPHI MOTCK VT C MX TEOMETPUUYECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUMN
3JIEMENTOB 1 10pOro MEPUoa).

[lpccrasicHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUIEKCHOT'O MOHA:
KOVTUIGKCOOApa3oBaTelb, JUTaHABL. 3HAUYCHHE KOMIUIEKCHBIX COCIMHCHUH.
[ToHsi 1 "€ 0 KOOPAMHALIMOHHOW XUMUMU.

PcmectBa  MOJEKYISIpHOTO W HEMOJEKYJISIPHOTO  CTpO€HUs.  THIIbI
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJIJTOMJHBIX pacTBopax. CmocoObl BBIPAXXEHHUS KOHIICHTPAIlUM PAaCTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsApHas KOHIEHTpauus. HaceleHnubie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u1 HOMEHKIAaTypa HEOPraHUYECKUX BEIIECTB. TpUBHATILHbBIC
Ha3BaHMS OT/ICJIbHBIX MPEACTABUTEIICH HEOPTaHUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHU S
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakuu. XUMHUYecKoe paBHOBecue. Korictar
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUUECKOTO
paBHOBECHS: TeMIIEPATypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YU CTE VIOLL 1Y |
peakuuu. [Ipunnun Jle [larenbe.

DnexkTponuTuueckas aucconuanus. CuwibHble W chnalnie  3JCKTHOJMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHASL, HEWipalbHas,
menouHas. Bogopoausiit nokazarens (PH) pactBopa. Tiapom: coneit. Peakuuun
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH. CTeeHb  OKHUCJICHUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpoleccr OkicCI€HHWS W BOCCTAHOBIICHUA.
Baxneiimue OKUCIUTENIM W BOCCTAHOBUTEN 1. VIETOI JJIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIEC TB.

OKCMEPUMEHTAIBHBIE METOJbl U3YUCiiliT BEIIECTB M WX MpPeBpallCHUI:
pasziokeHue TMEpPOKCHAa BOJIOpoAa © MPUCYTCTBUM KaTalud3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TP UBEICH M€ peaAKIIMH HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C TMOMOIILIO HHAV aTOPOB, HU3YYCHUE BIUAHUSA PAZTAYHBIX
(GakTOpOB Ha CKOPOCTL XITMHUCCKOM PEAKIUA W TIOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranmnueckas «amMus

[Tomoxenric riemetaiuios B [lepuoandyeckon cucTeMe XUMUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa u 0COOCHHOCTH CTPOEHHS MX aToMoB. du3nyeckue CBOWCTBA
HEMETaJNI0B. A L10TPONNS HEMETAJJIOB (Ha MpuMepe Kuciaopoaa, cepsl, pocdopa u
yriepona).

Bosonon. (lomydyenue, ¢usndeckne M XMMHYECKHE CBOMCTBA: PEaKIUU C
M€ 2TUIAMU 1 HEMETaJUIaMU, BOCCTAaHOBUTENbHBIE CBOKMCTBA. [ mapuapl. TorumBHbIE
3JIEMC ! THI.

['amorensl. HaxoknmeHue B mpupoze, COCOOBI TONydeHUs, (U3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOaCOIepKalIue
COCIMHEHUS TaJoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHSI
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
KUCIopoJaa. PU3NYECKUEe U XMMHYECKUE CBOMCTBA M IMPUMEHEHHE KHUCIOPOJAA U
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxaenue B mpupoAe, CIOCOObI MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTast U a30THAas
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHrC a307:
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®docdop. Haxoxaenue B mpupoje, crnocoObl monmydeHus, ¢iisuiecki
xumuueckue cBorctBa. Dochuast u pochun. Oxcuabl docdop:. ocqopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenuncimi. DocdopHbIC
yI00peHus.

Yrnepon, HaxoXaeHWe B OpUpoae. AJUIoTpomiitie  MOAUDUKAIUU.
dusnyeckue W XUMUUYECKHE CBOMCTBAa TIPOCTHIY BemlecT:. O0Opa3oBaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yrompHas kuciora u eé
coJIU. AKTUBHPOBAHHBIN YyTrojb, afcopOuus. Dy icpeHsl, rpadeH, yriiepoaHbIe
HaHOTPYOKH. [IprMeHeHne MpPOCTHIX BEIIECT:, 00 pa3oi:aHHBIX YIIIEPOJAOM, M €ro
COEIMHEHUMH.

Kpemunii. Haxoxxnenue B mpwpone. cii0COOBI TMOJIy4eHUS, (PU3NYECKHE U
xuMudeckue cBoictBa. Oxcupa kpemuii(1V), kpeMHueBas KHCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHHS U €ro COCIUHC V. ("TEKJIO, €ro NoJy4eHHUe, BUbI CTEKIIA.

[Tonoxenne MeTamioB B |lepuoai4eCKOi CUCTEME XMMHUYECKHX JIEMEHTOB.
OCOOEHHOCTH CTPOEHUT “IIeKTpOTTTLIX 000JI04eK aTOMOB MeTaiioB. OOmiue
¢dusznueckre CBOMCTBa METLITOB. |/DUMEHEHHE METAIJIOB B OBITY W TEXHUKE.
CriaBbl METAILIIOR

DNEKTPOX 1 MITECKUM  Psifi  HampspkeHud  metaiwioB.  OOmmue  crocoObl
HOJIyYEHUs M€ 12TIJI0B: TUAPOMETAILTYPIrHUs, MAPOMETAILTYPIus,
anekTpoveTannyp: 1. [lonstue o koppo3un MmeTamioB. CrnocoObl 3alIUThl OT
KOppO 1.

O6uias xopakrepuctuka metamwioB |A-rpynmer [lepuoandeckoit cuctemsl
XWlT9eCKu: deMeHToB. Hatpuit u kanuii: nomydeHue, puandeckue 1 XuMUIECKHE
CBOWC | 2a, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OOmas xapakrepuctuka MetaioB |lIA-rpynnel Ileprnoandeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaiblUi: NoJydyeHue, (QPU3NUYEeCKUe u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
JXKécTkocTh BOABI U CITOCOOKI €€ YCTpaHCHHS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKHCIUTEIbHbIE CBOMCTRA. [lolyueHrue u npuMeHeHne Xpoma.

OU3nUeCKue M XMMHUYECKHME CBOMCTBA MapraHiia M €ro COEOUHETH.
Baxueitimue coenunenuss wmapranna(ll), wmapranua(lV), wmapranma(’/l) |
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

dusnyeckne U XMMHYECKHUE CBOMCTBA JKeJie3a U ero coefauHer k. OKCiiTul,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydenne u npumer cHrC xKee3a u
€ro CIUJIaBOB.

dusnueckrue U XUMUYECKHE CBOMCTBA MeAu U €€ coenuHe v, Tlonyuenue u
IPUMEHEHHE MU U €€ COSTMHEHUH.

[uuk: mnomydyeHue, (PU3MYECKHE W XUMHYECK!ic CBOHCi::. AMQoTepHbIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA ITUHKA, THIPOKCOKOMILIELK ChI ITUHKA. [IpumMeHenue
IIMHKA ¥ €T0 COEJTMHCHUM.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEH!d HCIICCTB M WX IPEBPAIICHUM:
u3ydeHue o0paslioB HEMETayUIoB, TopeHu: ceprl, docdopa, xene3a, MarHus B
KHUCIIOPOJie, H3y4YeHHE KOJJIEKIMU «MeTaisl W CIUIaBbl», B3aMMOJICHUCTBHUE
MIEJIOYHBIX U MIEJT0YHO3EMETBHBIX METd /IOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aUMOJIET CTBUC TIMHIA U jKelle3a C pacTBOpaMHU KHUCIOT H
IeJI0YEeN, KAYECTBEHHBIE peaK MM Ha ECOPraHNYeCKUEe aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B301TMOACTCT3HE TUAPOKCUIOB aJIOMUHUS M IMHKA C
pacTBOpaMu KUCIIOT W MIeNO4e’, peliieHue 3KCIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorensr», «Cepa u cC coe/MHEHUsD», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl THar i ¥ HOATPyii», «MeTamibl TOOOYHBIX MOATPYIII.

XHMHUSA U HKU3H!

Pom. xumiii » obecriedeHrn yCTOWYMBOTO pa3BUTHUS ueioBeuecTBa. [lonsTue
0 Hay" ITBIX 12TOJI7 X TO3HAHUS U METOAO0JIOTUU HAY4YHOTro uccieaoBaHusi. Hayunsie
P HITL BT OPi 2 HU3AIMH XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIIIIIEHHBIE CITOCOOBI
0.1 VYEHUs BaXKHEWIIMX BellecTB (Ha MpUMepe MPOM3BOJICTBA aMMHaKa, CEPHOU
KHUCIIO T Hl, MeTaHoa). [IpoMBbIIsieHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIABOB.

MWICCKOE 3arpsS3HEHUE OKPYIKAIOMIEH CPEAbl U €ro MocaeACcTBUA. Poiab Xxumuu B
o0ecTiCUeHUHN YHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacHOr0 UCIIOIH30BAHMS MPENAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTe€pUalibl, KPACKH, CTEKJIO, Kepamirra.
Marepuansl 11 3neKTpoHuky. HanoTexHonoruu.

PacuérHble 3anaum.

Pacuéthi: Macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KO MYEC TR
BEIIECTBA, Macce WK 00BbEMY OHOTO U3 YYACTBYIOUIUX B PEAKIUH £ T1eC 1B, ) ACChI
(06BEMa, KoJTMYeCTBa BEUIECTBA) POYKTOB PEAKIIMU, €CJIA OJTHO 113 BEL2CTE HMEET
npUMecH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKilITH, €CTU OJTHO
U3 BEIIECTB JAaHO B BHUJE pacTBopa C ONPEAes dHC!! MacCuUBOM  JIOJIEN
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM U MOJISIPHO LI FOHIIEHi )¢ LIUH BEILIECTBA B
pacTBOpE, A0 BBIXO/1A MPOAYKTA PEAKI[MU OT TEOPETUYEC ' BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzainus ~ MeXnpeaMEeTHBIX  CBsA3¢ii  mpy  HM3yd4eHWH  oOmel
HEOpraHn4eckoil xumuu B 11 Kiacce ocyi 2CTB/IA€TCA YEpe3 UCIOJIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATITH, TAK 11 TIOHSITHH, MPUHATHIX B OTACIBHBIX
IpeaAMeTax €CTECTBEHHO-HAYYHOTO LK.

OO01re ecTecCTBEHHO-HAY" HbI€ (10HS1111: IBJIEHUE, HAYYHBINA (haKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CHUHIC:, KJacc ((UKaius, NepUoJUuIHOCTb, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEF T, 1 0TIk, MO AEIIUPOBAHUE.

®dusuka: MaTepus., MUY pOMHUP, 1 AKPOMUDP, ATOM, JIEKTPOH, IIPOTOH, HEUTPOH,
WOH, U30TOIIbL, PaJTii0aK | 1BHOC b, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO,
TENO, O0BEM, 4ipcTaTHOE COCTOSHUE BEIIECTBA, HWACAIBHBIN Ta3, (U3HUECKHE
BEJINYMHBI, €AUHHULIbL 13MEPEHUS, CKOPOCTh, JHEPT U, Macca.

buoorus: wieTka, opranusm, 3KocucTema, onocdepa, MeTaboInu3M, Makpo- U
MUKPOOTIEMCHTBI, (CIIKH, KUPBI, YIIEBOAbI, HYKIEHHOBbIE KHUCIOTHI, (DEPMEHTHI,
rOP MOHB!, XPYi OBOPOT BEWIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadhusi: MuHEpaIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecyporL

TCXHONOTUS: XUMUYECKas MPOMBIIUIIEHHOCTh, METAJLUIYPTUS, CTPOUTEIIbHBIE
MaTepHUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dapmarneBTHYECKAs MIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETUYECKUAX
MPENnapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAIOB, AJIEKTPOHHAA
MPOMBIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBEeTCTBMM C CHUCTEMHO-IEIATEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MNpeaMeTa «XUMHS» HAa YPOBHE CPCAHE O
o01iero o0pa3oBaHMS BBIICICHBI CJECAYIOIIME COCTaBISAIONIME: OCOHAIIMAE
0o0yJalolUMHCST POCCUMCKON TpaxJaHCKOM HWIEHTUYHOCTH; TOTORHOCTL K
CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOMPEACICHUIO; HATTUYYIC MOTILEATHU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIUXCA 1 VKOBO ICTBO:BATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBCNCHMS;  HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbI; CHOCOOHOCTE C1BU 5 1€, U CTPOUTD
YKU3HCHHBIC TIJIAHBI.

JIM4yHOCTHBIE PE3YJAbTaThl OCBOCHUSI TNpPEiMETd «XHUMHUA»  OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW i TMPAKTU ICCKOW JEATeIbHOCTH
o0ydJaromuxcs B Mpoliecce pean3aluu 00pa3oBaTciibiiON IeITeIIbHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCLIIST T peAMCTa  «XUMHSD»  OTPa)KaroT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHOT 1 (PAKTHUYECKOU JeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peain3aliill o0pa3oBaTeNIbHON NesATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCI!/ T AaHUS

OCO3HAaHMS 00YYarOITMUC; CBOW X KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAYKEHUS K 3aKOHY U T DABOT OPSIIK)

pEACTaBICHY T COLIM: IbHBIX HOPMaxX U TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KO I /TEKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU IEITELHOCTH MTPH CO3J]aHUHU YISOHBIX
IIPOEKTOB, pemer v yucOHBIX U TO3HABATENbHBIX 33]1a4, BHIOJTHEHUH XUMHYECKUX
JKCIIEPUMC 1T UB;

CLOCOOKOCTH TOHUMATh M NPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTHKY U
apI'YMEHTb! TPYTUX MPU aHAIHU3E PA3THUYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

) IATPHOTUYECKOI0 BOCIIUTAHUSA:

UCHHOCTHOTO OTHOUIEHHSI K MCTOPUYECKOMY H HAYYHOMY HaCIEJIHIO
OTE€4CCTBEHHON XMMUM;

YBaXXEHUSI K MpolecCy TBOpPUECTBA B 00JIACTHM TEOPUM M IMPAKTUYECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOrO, 4YTO JAaHHbIE HAYKH €CThb pE3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MNOCTOSIHHOTO TPYAa YYEHBIX U MTPAKTUKOB;

WHTEpECa U ITO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U MMOCIECIYIOIIEM aHAIN3E
MH(pOpMALINH O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IOBEJECHUE M IMOCTYNKH CBOUX TOBapuUI'cit ¢
MO3ULMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCJE (CTBV !
IIOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTEH 370pOBOTO W  0€30MacHoro o¢OHpazi % i3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOM ) (U3LTECHoMy H
NICUXUYECKOMY 3/10POBBIO;

coOJIO/ICHUST TIpaBUJl OE€30MAacCHOr0 OOpallleHUsl ¢ BCTIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM AEATEIBHOCTH;

MOHUMAHUSI I[EHHOCTU TPABUJI HWHIWBUIYATbHO O M  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsIX, YTPOXKa UL * 3T0POBbIO U KU3HHU JIIOJICH;

OCO3HAHUS TOCIEICTBUI M HENPHUATHS :pe’ Hblx TpUBBIUCK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEH1!/OCTH B y4eOHO-HCCIE0BaTENbCKOM

NEATeNIbHOCTH, OOIIECTBEHHO TO0.IC3HO!, TBOPYECKOM ©W  JAPYrHX  BHIAX
JEeSITENLHOCTH;
YCTAaHOBKM Ha ariizrioe  V7acTHe B PENIeHWH TPaKTUYeCKUuX 3ajad

COIIMAJIBHOM HaIpaJie ' HOCTi (T paM©aX CBOETO KJlacca, IIKOJIbI);

UHTEpeca K TMpaK1 1 1eCKOM Yy HU3YYECHHIO MPpodeccuil pa3audHoro poja, B TOM
YHUCJIe HAa OCHORC i DUMEHEeH ks TIPEJIMETHBIX 3HAHUHU 110 XUMUU;

YBaXEHUS K TPY, !V, JIOJAM TPyAa U pe3yJibTaTaM TPYI0BOU JeATCIbHOCTH;

TOTORHOCTII K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPacKTOPUH
obOpazoraHus. Oyrymed mnpodeccur W peanu3alud COOCTBEHHBIX >KM3HEHHBIX
M12HOB ¢ V4I€10M JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
o1 pedHoct i 00IIeCTBa;

0) PKOJIOTHYECKOT0 BOCITUTAHUSA:

5OJIOTHYECKH IEJIECOO0PA3HOT0 OTHOMICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHHS TIO00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTKEHUH XUMHH IS
PEIICHHS BOMIPOCOB PAIMOHATBHOTO MPUPOIOTIOIE30BAHNS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAIMYUSA PAa3BUTOrO IKOJOTUYECKOTO MBILLIEHHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOU HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM W COLIMANTLIION
MpPaKTUKe, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSITH  HUIEOJIOTT
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO 3BV 1UA HAYKH
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs ChnenupUKd XUMHUM KaK HayKd, OCO3Ha usi €€ poiu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHW:, CO3M¢dUU  [IEJOCTHOTO
peAcTaBiIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AUHCI:e TMPUPC,/ -1 U YeJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHun TpoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTM  XMVUH IS COBPEMEHHOMU
IMBWIN3AIMU: B €€ TYMaHUCTUYECKOM HAIlp RIICH '0CT i M BAYXHOW POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepHaJbHOM KyJIbTVPBL, E DEUIEHUU TII00aIbHBIX MpoOsIeM
YCTOMYUBOIO PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOW, DHEPreTUUECKOM, MUILIEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B pd BUTLIII MEAMIIMHBI, O0ECIICUEHUU YCIOBHM
YCIICIIHOTO TPYa U SKOJOTHYC KU KOM ()OPTHOM >KM3HU KaXKI0T0 YieHa 00IIecTBa;

€CTECTBEHHO-HAy4Y" 0l TPaMOTHOCTH: I[OHUMAHHUS CYIIHOCTH METOHO0B
MO3HAHUS, UCIIOJIb3YEN bIX © €CTECT:CHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJydaeMble 3HaH1I4 JIJs aHami3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa H
MPOUCXOAIINY 5 113M U3MCHCHUN, YMEHUS JieJaTh 00OCHOBAHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()ak 0B U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB'

CITOCOUOCTH  CaMOCTOSITENIBHO MCIIOJIb30BAaTh XWUMUYECKUE 3HAHUA A
periicHU: PO,/ ICM B PEAIbHBIX )KU3HEHHBIX CUTYaIUsAX;

WHTEpCCa K MO3HAHUIO, UCCIIEA0BATEIIBCKON AEATEIIBHOCTH;

{OTOBHOCTH W CHOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO |

1000pa30BaHUIO, K AKTUBHOMY IIOJYYECHHI) HOBBIX 3HAHUM 10 XHMHUHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON

JESTEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrPaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB MO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPTUs, sIBIEITIE,
MpoLecc, CUCTEMA, HAYYHBIA (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKO!!
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaAIbHBIE yueOHBIE NEHCTBUS (TO3HABATENbHBIC, KOMMY i A THUBI LI

J

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue Gy XU1I0HA  BHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIBb30PATh OCBOEHHBIE

MEXIUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUECNCUIbHbIC yUeOHbIE
JIEVUCTBUS B TIO3HABATEILHON U COLIMAIIBHOM MPAKTUKE

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJA/C HUE YHHBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIBHBIMH, KOMMYHHI4TUEIBIMU U PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJbHBIC Y4e0TiLi® JeuCTBUS

1) 6a30Bble JJOrHYecKHe JAeHCTB i1

CaMOCTOATENIBbHO  QOpMVIIMpORATh M aKTyallu3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOH!

OTpPENeNATh e ToTTeNiLIT0CTi, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCY Th P€3yIbTal ! IESITENbHOCTH C IOCTABICHHBIMU LIETSAMU;

UCIIOJIB30BATE Tp!I OCBOCHUM 3HAHUM NPUEMBI JIOTHUYECKOTO MBIIUICHUS:
BBIACJIATh XaparicHHBIC iipii3HAKW MOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBC TCTBYIOIIUE MOHATUSA JJIsI OOBSICHEHUS! OTJEIBHBIX (DAKTOB U
SIBIICHUU:

PLIOMp I 1Th OCHOBAaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEIIECTB W
XUM HYEC KUX i KITAM;

yCTaH!RTIMBaTh MNPUYMHHO-CIECICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICL 1T IMH;

CTPOUTH JIOTMUECKUE PACCyXJeHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJbI U 3aKJIIOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTHUUYECKUX 3a7ad, NPUMEHATDH



HA3BAHHBIE MOJICJIBHBIE MPEACTABICHUS JJISl BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAayYHOrO MO3HAHUS BEUIECTB M XMUMHUYECKUX
pEeaKLHnii;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCIIOIh30BATh MTOCTABIEH TTHIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaue€CTBE HMHCTP /MEH
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUIIbHOCTH
BBICKA3bIBAEMBIX CYXKJICHUH;

BJIQJIETh HABBIKAMM CaMOCTOSTEIBHOIO IUJIAHUPOBAHUSA 1 TTDOBE ICHUSA
YUYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HA( I'OAal’ 32 XOJ0M
pOIECCa, CAMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yrsTaT. (opPMYJIUpPOBATh
0000I1IeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PC YL aTOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padiore;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIeqoBaTC |,CKOM M MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W 10TOEITOCTh K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUSI TPAKTUUECKHUX 3a]1a 1, I AMC 1 CHUIO Pa3JIMYHBIX METOJ0B
MTO3HAHMS.

3) paboTa ¢ nnpopmaumeii:

OPUECHTHPOBATLCA B Pa3IWYHbix HCTOYHUKAX WHOpManuu (HAy4dHO-
NOMyJIApHAsl JUTepaTypa XHUMAYECK OTO COJIepkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHaIus11pOBaTh TH(POPMAIUIO PA3TUYHBIX BHJIOB U (GOpM

IIPEACTABIICHNS], KpV'11112CKHI ULEHUBATH eé JIOCTOBEPHOCTH 51
HEIPOTUBOPEYUBOCTb;
(bOpMYIHPOR: b 311(POCK U TMPUMEHSITh Pa3IMYHBIE METOABI MPHU TOUCKE U

orbope HMHPODMITHH, HCOOXOAUMOM IS  BBITIONHEHUS y4eOHBIX 3ajad
OIPEAECIIEHHOTIO THII4,

nprobpeTaic  OMBIT HCIOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHO IOTHL 1 Pa3) AYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOs  CABHO  BBIOMpaTh  ONTHMaTbHYIO  (OpMY  NPEICTABICHUS
uH( opMamu i (cXembl, rpadUKu, JUATPAMMbI, TaOJIUIIbI, PUCYHKH U APYTHUE);

1/ CTIONTB30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU

hopuanue: MPUMEHITh MEXKIpPEeIMETHbIC ((DH3NYecKne M MaTeMaTHUYCSCKHE)

3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHUH, BBICKA3bIBATh UJEHU, (OPMYIHPOBATH CBOU MPETOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHE T AU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU PadOThl MO HMCCICIOBAHUIO €30MCT!
M3y4aeMbIX BEIIECTB, peaau3aliu yueOHOTro MpoeKTa, U (OpPMYyIUpPOBATH BbIPOIbI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIVIACOBAHVL 1iO3MILLT |
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJlbHbIe y4eOHbIE IeHCTR s

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTE/iSiITb CBOIO [MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss e€ Ueau MW 3aJavil, FOHTPO. 7pOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJylarieMblii  ANMOPUTM JEUCTBUH TMpH
BBITIOJIHCHUU YYEOHBIX M HCCIENOBAaT ITbCKV* 32/1a4, BbIOMpaTh Haubosee
3G (PEeKTUBHBIN C€MOCO0 HMX pEeHIeHHS C Y4CTOM [OJYyYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIITh CAaMOKOHT)DOJIb /ICSTEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIF ?PE3 Vb1 ATHI

[IpenmeTHbBIE Pe3y/TE T aThl OCBOEL ISl MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHC Cpelikcr0 0Oiiero o0pa3oBaHus BKIIOYAIOT CeU(pUIECKUE IS
y4eOHOTro Tpe MeTd «XUMUsS» HaydHbIe 3HAHUS, YMECHHS U CITIOCOOBI JACHCTBUN 110
OCBOCHHUIO, UHTENTIPEi 1 IMH U MPEeoOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHK O 110BOI 0 3HAHUS M TPUMEHEHHWIO 3HAHUN B Pa3NIMYHBIX Y4YEOHBIX
CUTVil19X, & TAK/K€ B PEAJIbHBIX )KU3HCHHBIX CUTYalUAX, CBA3AHHBIX C XUMHel. B
OpOTpaMMe IO XAMHUM MPEAMETHBIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
W3y CHUA.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUH HOBBIX MAaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOU CpeJE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOITTIas
oboyouka aroma, S-, P-, O-aTroMHBIE OpPOWTAIM, OCHOBHOC M BO30YX (CHH
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX OpOWTaned, HOH, MO.ieK /Ja,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTD, CTETICHh OKUCIICHUSI, XUMV ICCiasl CLIRT,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKENeT, (y IKIT10H IbHAsI
TpyIma, pajaudkan, CTPYKTypHble ¢Gopmynbl  (pa3BEPHYTHI colparCHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass ¥ TMPOCTPAHCTBEFHas (TcoMeTpuueckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM PO, TOMONO ™M, YTJi€BOJOPOIHI,
KHUCIIOPOJI- U a30TCOJICpIKAIlEe OPraHUYECKHE COEMIIIICHHUSA, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIUHCHMS; TEOPUH, 3aKOHBI
(mepuonuueckuit 3akon J[. M. MenneneeBa, Teopnsi CTpOCHHUS OPTaHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHH: MaCChl 2C1IECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DHEPrUM TIPU XUMHCCKHX  DEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHUH, MHUPORO33PCiiCCKUE 3HAHUS, JeXKallhue B OCHOBE
NOHUMAaHUS MPUYUHHOCTH U CUCTEMHOC 111 XUMHYECKHUX SIBIICHUI; TTPEICTABICHHUS O
MEXaHM3MaxX XUMHYECKUX PCdKIUi, TC)MOJUHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKal 15, O B3: AMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MOJIEKYJIaX (MHIYKTUBHTLI L 1 MezovepHBIM 3¢ dexTsl, opueHtanTsl | u Il pona);
(akToNOrMYEeCKHUEe CBE (€HV O CBOIICTBAaX, COCTaBe, MOJYYCHHH M 0€30macHOM
UCIIOJIb30BAHUM B7KHE! [ UMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESATENBHOCTH UCJi0REKA, OVLMX HAYYHBIX IPUHIIMITIAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe MPOU3BL ICTBA METaHOIIA, MepepaboTKH HEDTH);

chOPMHUPOLLITHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHARIUB: 'b UX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
oM CaHu!! COCi15a, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

chopM I pOBAaHHOCTh YMEHHIA:

1/CTIONIB30BATh XUMUYECKYI0 CUMBOJMKY IS COCTABJICHUSI MOJIEKYJIPHBIX U

)VKTypHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJT OpTaHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  MOCPEICTBOM  COCTABJICHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYCCKUX BEIIECTB JJIS WIUTFOCTPAIUH
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMW: yCTaHABIMBATh MPUHAIICIKHOCTh HW3YUEHHBIX
OpPraHWUYECKUX BEIIECTB 1O WX COCTaBy H CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBonuTh TpUBHAIBHBIE Ha3BaHUS MJIA OTACHEITHIX
NpeCTaBUTENIed OPTaHNYECKUX BEIIECTB (ITWIICH, alleTUJICH, TOMYOJ, TI LEpPVii.
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbICTU, alleTAIBJICTUl, AIlCTOH, MYpPaBb! Has
KUCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAs, OJIEMHOBAS, NATbMUTHHO Bdsi KUCTIOTL],
TJIMIAH, aJaHWH, MajlbTo3a, (PyKTO3a, aHWIMH, JTUBUHUJ, U30IPCT, Y IO0POIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMH'ISCKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs M WOHHAY CE73b, OG- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TIOJOXKCH M TEOPUU CTPOCHUS
opraHudeckux BemecTB A. M. BytiepoBa /1s 00b:cHEHUS 3aBUCHMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTep 130B& Th COCTAB, CTPOCHUE, PU3NYCCKUC
U XUMHYECKHE CBOMCTBA THUMUYHLIX TI)C/(CTABUTENEH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: aJIKAHOB, ITUKJiO1JIKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTIIEBOJOPOAOB, CillIPTOL, albJIETHAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TIPOCTBIX M CJOXKHBi* 3(PUPOB, KUPOB, HUTPOCOCAWHCHUN W aMHUHOB,
aMUHOKHUCJIOT, Oenkor.  vruierornos  (MOHO-, JAM- M TOJHMCAXapHoB),
WUTIOCTPUPOBATh ~ TCHETV'IECKYI0  CBSI3b  MEXKJAY  HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIINY XK \IHYECKIX PEaKIUid C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHUCTh YMEHHS TIOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 2aBUC 1L OCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH 11 TUIIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIUSHUAS aTOMOB
U TPy 4 TOMGE 8 MOJICKYJIaXx;

chOopM I pOBAaHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOJAOPOTIHOTO
CBIPbsi (HEQTh, MPUPOIHBIN T'a3, YTOJIb), CIIOCOOKI €r0 MePepadOTKH U MPAKTUIECKOE

[TMEli€HHEe TTPOYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHATH OCHOBHBIEC OTIEPAIIUU MBICIUTEITLHOM
JESTENHPHOCTH — aHAllU3 W CHHTE3, CpaBHEHHE, 000O0IeHWe, CHCTeMAaTHU3aIlHIo,



BBISIBJICHHE MPUYUHHO-CIIECICTBEHHBIX CBSI3€M — JIJI1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU IS OOBSICHEHVT U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMY iaM
U YPaBHCHHUSIM XMMHUYECKUX PEAKIUA C HCIOJBb30BAHUEM (PU3UUECiMX BEIIil Vi
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOILi X RCLIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKIECHUIO XHMii2CKOL (hopMYyIbl
BEIIIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJSIM XMMHYECKUX NIIEMCH1TOR, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, 11 AJTU3UPCEITh U OIICHUBATD
C TMO3WIMH  DKOJOTMYECKOW  O€30MacHOCTH  IOCJic ICTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOM JICATEIILHOCTH YEJIOBEKA, Chs3at 110U ¢ MepepadOTKON BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISL IPUK THs IPea ) OTHBIX PEIICHUH MpooiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CAMOCTO512JIbHO TUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUI 3KCIMEPUMEHT (MONVYEHII© M HW3YyYEHHE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEIKIHU YIJic2OAOPOAOB PA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX Oprak! i 1€CKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PacClO3HaBaF1i0 OPrdiMTCcCKUX BEIIECTB) C COOJIIOJIGHUEM TPaBuUII
Oe3omacHOro ooOpamierus ¢ TellecTBaMU M JJa0OpaTOPHBIM  00OpPYIOBAHUEM,
dbopMynHpoBaTh 1eNlb  MCCIIE (OBAaHUA, TPEJCTABISATh B pa3IU4YHON (dopme
PEe3yABTATHI IKCIIC) MMEHTA, dHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHIM:

co07roaT, [IpaBUIIa IKOJIOTHYECKH IEeJIECO00pa3HOTO MOBEACHUS B OBITY H
TPYAOEON L CATENLHOCTH B LENSAX COXPAaHEHMS CBOETO 3J0pPOBbs, OKPYXarOUIEH
P POAHOT CPL/ibl M JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HdaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
Ompe/i- TEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH nokaszareis [11K;

a/laJM3UpOBaTh 11€J1€CO00Pa3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XAMHUYECKOW HH(POPMAIMH B PA3TMYHBIX NCTOUYHUKAX (HAy4dHas U y4eOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOEHUsSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIEUCHHH YCTOHYMROTO
pa3BUTHSA, B pEHIEHUU MTPOOJEeM SKOJOTHUECKOM, SHEPreTUYECKOM W TIUIEBOL
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MATEPHAJIOB, HOBBIX
HUCTOYHUKOB JHEPruH, B OOECMEUEHUU PAIMOHATBHOTO MPHUPOIONO (b3 3aHk
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIMIEH KyJIbTYpbl YEIOBCIKA, d 1AKKE
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0pPO:LLI0 U ITOMPOIHOMU
cpene;

BIaJCHUE  CHCTEMOM  XMMHWYCCKHX  3HAHUU KOTOpast  BKJIIOYAET:
OCHOBOITOJIAral0IIUE MOHATHUS — XUMUYECKUAM 3JIEMEHT, 1 TOM, AJIp0 ATOMa, U30TOIII,
DJIGKTPOHHAsE 0000YKa aroma, S-, P-, d-aToMHBIC ©pOWTANHM, OCHOBHOE W
BO30YXIEHHOE COCTOSHUS aToMa, THOpHAW:4llds ATOMHLIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJEKTPOOTPUIIA ! SIT1i0C CTCIICHhL  OKHCJICHHS,
XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOlI1asl, MeTalJInuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMU'eCKas [eakius, pacTBOpP, dSICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAs (MCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJAOPOJHBIM TIOKa3aTelb, OFUCIWICTh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIUM, CKOPOC » XUMHUISCKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TE€OD I AIEK POIMTHYECKON IUCCOLMALUM, TEePUOIUYECKUN
3akoH /.M. Menpaeneera, 32 KOF COXpHEHUS MACChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPAILCHUS SHEPIUN [1DU XV MUYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKO! [ CUCTBYHILMX MacCC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUM, MUPOBO33PEH | °CKHUE 3HAHUS, JICIKAIIUE B OCHOBE TOHUMAaHUS MPUUUHHOCTH
U CUCTEMITOCTY 4l MUYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEACTABICHUSA O CTPOCHUU
BEIIEC™BA il aTOHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
MpciCTap /€HW: O MEXaHM3MaX XHMHUYECKUX PEaAKUUN, TEPMOJUHAMUYECKHX U
KWIICTHYECK/ X 3aKOHOMEPHOCTSIX HMX NPOTEKaHWs, O XWMHUYECKOM PaBHOBECHH,
pacTBoNax W JUCIEPCHBIX CHCTeMaX; (DAKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAX,

“Tapc, MOJYYEHUH U O€30MacCHOM HCMOJIb30BAHUN BAKHEHIIINX HEOPTaHUYECKUX
BEIICCTB B OBITY M MPAKTUYECKOW MAEATEIbHOCTH 4YeJIOBEKa, OOIIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUS ONPEIEISITh BAIGHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOU CBsA3U (KOBaJIEHTIA,
WOHHAsl, METaJJInyecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOH PoilI€Tr]
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTBH CBOMCTT BECIIIECTH O
BUJa XMMHUYECKOW CBA3M M THUMA KPUCTAIUIMYECKOM pemeéTKu, OOMCHHLI H
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOL! CRS3H,

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIIUPOBATH: HEONTAH TYCC KHUE BEIIECTBA
10 UX COCTaBY, XMMHUYECKHUE PEAKIMH MO PA3TUUYHBIM IP1I3HAL M (YUCILY U COCTABY
pearupyronmx BeIIECTB, TEIJIOBOMY 3(QeKxTy peariim, U3MCIISHUIO CTeleHel
OKHUCJICHHMSI DJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaidTu3aropa W JIpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS U KPYICPUM Js  KJaccUUKAIIH
M3Y4aeMbIX BEIIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBILATh CMbICT MEPUOJIMYECKOro 3akoHa Jl.
N. MeHnneneeBa U IEMOHCTPUPOBATH CTO CHCicMATU3UPYIONIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI: rapdiTEPU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XMMHYECI X 3JICMEHTOB MEPBOrO—YETBEPTOrO MEPHOJOB
[Tepunonnueckoii CUCTCM LT IR Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«OHEPreTUYECKHE YPO:HW». «1eplcTHYeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTANIN», «OCHOBHOC 4 BO:OYXKIEHHOE HIHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSACHATHh 3aKOHOMEPHOCiri U3MEHEHHS] CBOWCTB XMMHYECKHUX AJIEMEHTOB U HX
COeMHEHUHM 1o ncpuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MeHenecBa, poUici I THbIE BO3MOKHOCTH aTOMOB AJIEMEHTOB HAa OCHOBE CTPOEHUS UX
3JIEKTD OHHL! * 00071 0YEK;

chOPMHUpPOBAHHOCTh  YMEHHW:  XapaKTepu3oBaTh (OMHUCHIBATH)  0OIIHe
XH)TYECKUC  CBOWMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYyIIEC 'BOBAHHE TI'E€HETUYECKOM CBS3M MEXJy HEOPraHMYECKMMHU BELIECTBAMHU C

VIOLLbI0 YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE peaKIiy,
JeXalnue B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHCIOThI, aM vHa¥:
oOlllMe Hay4yHbIE MPUHIUINBl XUMUUYECKHUX TMPOU3BOJICTB; IIEIECOO0PL3HOCTD
MPUMEHEHHs] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B fbiTy C TOTWI
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O MCTOJAx HAYIHOTO
NO3HAHUSl SABJICHUW TPUPOALI — HAOIIOJEHUE, H3MEpeHUe, MoTelLpoBaHue,
AKCTIIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIONB3yEMbI B €CT€C TBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAJTT. L/OM UCCJIC | OBAaHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKUX SBJICHHM, WMEIOILIY MECTO B TPHUPOJE,
MPAKTUYECKOU JeATEILHOCTH YEJIOBEKA U B TIOTCE/IH CRHOU KA3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATH 3aVMOCH:2b XUMUUYECKUX 3HAHUM C
MOHATUSAMH W TIPEJICTABICHUSMHU APYTUX ©CTECIREHT 0-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUS MaTeNUAIIR! 101 0 €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TMpOROAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIICCTBa i Pac TBOPE» U «MOJISIpPHAS KOHUEHTPALIUS»;
MAaccChl BEIIECTBA WM 00bEMa 143a MO 13BECTHOMY KOJIMUECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 /' 14CTBYIOMITIA B PEAKIMH BELIECTB; TEIIOBOTO 3ddekra
peaKIuu; 3HAYEHHs] BOIOPOAHOTO i10Ka3aTellsl pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMerLI0 11iCCOITialii; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa PEaKi i, €CIU ULHO W3 MCXOOHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHON MacCOROM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT mpMMecii), TOJU BhIXO/a MPOAYKTa PEaKINK;, 00BEMHBIX OTHOIIICHHUH Tra30B;

chopmI1pOBaT I HOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUV AYECK T SKCIEpUMEHT  (MMPOBEIEHHE  peakuuid  MOHHOTO  OOMEHa,
10,1 TBEPK/IC  TME KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIbID HWHIUKATOPOB, HM3yYECHHE BIUSHUSA

MU HBIX  (DAKTOPOB  HA  CKOPOCTh  XMMHUYECKOW  peakluH, peuieHue

AKCHEPUMEHTAIBHBIX 3alad 1o Temam «Mertamisy U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJIb UCCIEAOBAHMS, MPEACTABISITH B PA3THYHON
dopMe  pe3ynmpTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, HYKOJOTHYECKH IE€JIECOO0pPA3HOTO TMOBEICHUS B OBITY W TPYAOBOH
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPraHV i€CKIi:
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IIEJICHANIPABIE iHbiT TOICK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOUHMKAX (Hay4dHast U Y1 20ro-Ha yIHas
auTepaTypa, cpeAcTBa MaccoBoi uHbopmanuu, UHTepHET U p/1Me), KPUTIHYIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHGOPMAIIKIO, IepepadaThiBaTh €€ U 11CTI0J1b30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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