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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma no xumuu pazpaboTaHa Ha OCHOBE:

- ®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BATEIbHOTO CTAaHIApTa CPEIHEro OoO0IIero
0o0pa3zoBaHMs, YTBEP)KIECHHOTO MpukazoM MwunoOpHayku Poccum ot 17.05.2012 Ne 413 (c

U3MCHCHUAMU U IIOHOJIHGHI/ISIMI/I);

- OdenepanbHOil  00pa3oBaTENbHON  MPOrpaMMBbl  CPEJHEr0  O0IIero  oOpa3oBaHMS,
YTBEP)KJICHHOM Mpuka3oM MuHucTepcTBa npocsenienus Poccuiickoit @eaepanuu ot 18.05.2023

Ne 371 (c u3MEHEHUSMH U JONIOJTHEHUSIMHU ).

XvMHs Ha ypOBHE YriayOJEHHOrO HM3y4yeHHUsS 3aHMMAeT BaXHOE MECTO B CHCTEMeE
€CTECTBEHHO-HAy4YHOTO o0Opa3oBanus ydammxcs 10—11 kmaccoB. HM3ydeHuwe mnpenmera,
peannzyemoe B ycioBusX auddepeHIupoBaHHOr0, NPOGUIBHOTO OO0y4YEeHHs, NPU3BAHO
obecrnieunTh 00MIe00Pa30BATEIHLHYIO H OOMIEKYIBTYPHYIO TIOJITOTOBKY BBITYCKHUKOB IITKOJIBI,
HEOOXOIMMYIO JUISl aJaNTalud UX K OBICTPO MEHSIOIIUMCS YCIOBHSIM XH3HU B COIIMYME, a
TaKXKe JUIsl TMPOJOJDKEHUSI OOy4YeHHs B OpraHM3alusax NMpodecCHOoHAIBHOr0 0Opa3oBaHHA, B
KOTOPBIX XUMHS SIBIISIETCS OTHOW U3 MPUOPUTETHBIX JUCIUILINAH.

B mporpamme mo XuMuu Ha3HaueHUE MpeAMeTa «XHUMHUS» MOIy4aeT MOIPOOHYIO
MHTEPHOPETAMI0O B COOTBETCTBUM C OCHOBomosiararomuMu mnojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJIeH, COJepKaHUs, PE3yIbTaTOB OOy4deHHs M TpeOOBaHWHA K
YPOBHIO TOATOTOBKH BBIMTYCKHUKOB. (CBHUIETEIHCTBOM TOMY SBIJISIIOTCA  CIEAYIOIIHE,
BBITIOJIHSIEMBIE TPOTPAMMOM IO XUMHUH (PYHKITUU:

. MH(OPMALIMOHHO-METOMYECKAsl,  pealu3alnus  KOTOpod  oOecrednBaer
MOJIy4YeHUe MPEACTABICHUS O LENSIX, COACPKAHUU, OOIIe CTpaTeruy 00y4eHUs, BOCTIUTaAHHS
U pa3BUTUS OOYYAIOIIUXCS CPEACTBAMH TpPEAMETa, HU3y4aeMoro B paMKaxX KOHKPETHOTO
npodus;

. OpraHM3alMOHHO-TUIAHUPYIOLIas, KOTOpas MpeAycMaTpUBaeT OIpe/ielIeHHE:
MPUHIIMIIOB CTPYKTYPUPOBAaHUSI W TOCIEAOBATEIILHOCTH HM3YyYeHMs] y4eOHOro MaTepuala,
KOJMYECTBEHHBIX U KAa4YECTBEHHBIX €ro XapaKTEepPHUCTUK;,; TMOAXOAOB K (OPMUPOBAHUIO
COJIEP>KaTEIbHON OCHOBBI KOHTPOJIS U OIIEHKH 00pa30BaTENbHBIX JOCTHKEHUN 00YJaroImuXCs
B paMKaX UTOTOBOM aTrTecTanuu B (popMe eJMHOTO TOCyIapCTBEHHOTO AK3aMEHa M0 XUMUH.

[Tporpamma asist yrinyOIE€HHOTO U3YUEHUST XUMHUH:

. yCTaHaBIIMBAaE€T MHBAapUAHTHOE IMPEJIMETHOE COJAepKaHHe, O00sA3aTeIbHOE IUIs
M3YYCHHS B paMKaxX OTIENbHBIX Mpoduield, MpeaycMaTpuBaeT pachpeleleHue U
CTPYKTYpUPOBAHHUE €T0 MO KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

. na€T TpUMEpPHOE paclpesielieHne yueOHOTO BpPEMEHH, PEKOMEHIYeMOTro IJis
M3Yy4YEeHUS OT/ACIbHBIX TEM;

. npeJiaraeT IpUMEpHYIO MOCIe10BaTeIbHOCTh U3yUeHUsl yueOHOro MaTepuasa ¢
y4€TOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;

. JAET METOAMYECKYI0 MHTEpIIpETaluio LeJied W 3aJad U3y4YeHHUs MpeaMeTa Ha
yriay0aEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPEAHEro OOIIETO
o0Opa3oBaHMs, COAEPKATEIbHOM XapaKTepUCTUKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl CPEIHETO O00IIero oOpa3oBaHUsl (JTMYHOCTHBIX,
METanpeIMETHBIX, MpPEIMETHBIX), a Takke ¢ Yy4ETOM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENbHBIX JEHCTBUI 00yJaroerocs no 0OCBOSHUIO COJIEpKaHus IPeaMeTa.

[lo BceM Ha3BaHHBIM TMO3MIMSAM B MporpaMMe IO XUMHUHU MPEeAyCMOTpEeHa
MIPEEMCTBEHHOCTh C¢ OOyu€HHEM XUMHHM Ha YpPOBHE OCHOBHOro o0Imiero oOpa3oBaHus. 3a
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mpelejaMu  YCTaHOBJICHHOW TPOrpaMMOM MO XUMHH 00s3aTeNIbHON  (MHBapHAHTHOM)
COCTaBIISIIOLICH copep)KaHusl yueOHOTo mpeamera «XHMHUsS» OCTaéTcs BO3MOXKHOCTH BBIOOpPA
€ro BAapUATUBHOM COCTAaBIAIOLICH, KOTOpas [OJDKHA OINPEAENAThCS B COOTBETCTBUU C
HaIpaBJICHUEM KOHKPETHOTO MPpOoduist 00yueHus..

B cootBerctBuM c KoHIentyaiabHbIMU TosiokeHus MU PI'OC COO o HazHayeHUU
MpeAMETOB 0a30BOT0 M YIIyOJEHHOTO YpOoBHEH B cucteMe nudgdepeHIIMpOBAaHHOTO 00yUeHUS
Ha YpPOBHE CpeaHero ooOumero oOpa3oBaHHs XWMHUS Ha YPOBHE YIIyOJEHHOTO H3Y4YECHHS
HalpaBJICH Ha pealM3allil0 IPEEMCTBEHHOCTH C IIOCIEAYIOLIMM J3TaloM IOJY4YEHHUS
XUMHAYECKOTO OOpa30BaHUSl B pPAMKax HU3YyYCHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYYHBIX H
XUMAYECKHX JUCHUIUIMH B By3aX U OpraHu3alMsx CpeiHero mnpodeccHoHaIbHOTO
obOpazoBanus. B 3TOlf  cBs3M  uW3ydeHue rmpenmera  «XUMHUS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclldpeHre U YyriayOJieHHe TEOPeTHUECKOH | MPaKTUYeCKOU
MOATOTOBKHU OOYYAIOIIUXCS, BBIOPABIINX OMpeNenEHHbIN Mpoduib 00y4eHHs, B TOM YUCIE C
MEPCIIEKTUBOM IOCIIEAYIONIEro MOMyYeHUsI XHUMHUYECKOro OOpa30oBaHUS B OpraHHU3aIUsaxX
npodeccuonansHoro obpazoranusa. Hapsmy ¢ stum, B cBere Tpeboanuiit ®I'OC COO
TUTAHUPYEMBIM pe3yJibTaTaM OCBOCHUS (hefepaibHON 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO
obmiero oOpazoBaHMsI M3Y4YeHHE TpenMeTa «XHMHS» OPUEHTHPOBAHO TAaKXKE HA PEIICHHE
3aJad BOCIMTAaHHWS W COLMAIBHOTO pPa3BUTHS OOydJarommxcs, Ha (HOPMUPOBAHHE y HUX
OOIIEMHTEIUICKTYaJIbHBIX YMEHH, YMEHUH pallMOHANIN3AINN y4eOHOTO TpyAa U 0000MEHHBIX
CHO0CO00B AESITENFHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAAIPEIMETHBIN XapakTep.

CocraBnsrolmuMu npeaMera «XUMHUs» Ha YPOBHE YIriyOnIEHHOTO M3YYEHUS SBISIOTCA
yrayOnéHHbele Kypcehl — «Oprannyeckas xumus» U «O01as u Heopranuyeckas xumusi». [lpu
OTpesieNIEHUH MOJAX0A0B K 0TOOPY M CTPYKTYPHOW OpraHU3alluu COJEpPXKaHUS 3TUX KYypCOB B
MporpaMMe 1o XUMHUH 3a oCHOBY NpHUHATHI nosnoxeHuss ®I'OC COO o paznuuusax 6a3o0Boro u
yrayOaEHHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy copepkanusi KypcoB «Opranudeckass Xxumusi» U «OO0I1as U HeopraHUYecKas
XUMHSD COCTABISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUHN M YMEHHH, OTHOCAIINXCS K 0a30BOMY
YPOBHIO W3Y4EHMsI MpeAMETA. DTa CUCTEMA 3HAHUMU IOJIy4aeT ONPEACIEHHOE TEOPETUYECKOE
JIOTIOJIHEHNE, TI03BOJISIIOIIEE  OCO3HAaHHO  OCBOWUTH  CYIIECTBEHHO  OOJIbIIMH  00BEM
¢dakronornueckoro Marepuana. Tak, Ha yrayOJn€HHOM YpOBHE M3y4YeHHUs IpelMera
o0ecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOTO YBEJIWYEHUS O0bEMA 3HAHMM O XUMHUYECKUX
JJIEMEHTaX U CBOMCTBaX MX COEAMHEHMH HAa OCHOBE pACIIUpPEHHUs U yriyOJieHus
MIPE/ICTAaBICHUM O CTPOEHUU BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakiuii, pacCMaTpMBAEMBbIX C TOYKM 3PEHHUS XUMHYECKOM KUHETHKH W TEPMOJAMHAMHUKH.
N3ydyenne nepuonnyeckoro 3akoHa M Ileproauueckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB
0asupyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKHUX MPECTABICHUAX O CTPOCHHUU aTOMA.
XuMuyeckasi CBsI3b OOBSCHSETCA C TOYKM 3PEHUS DHEPreTUYECKUX H3MEHEHWH mpu eé
o0pa3oBaHMM M Pa3pyLICHWH, a TaKXKe€ C TOYKH 3pPEHUS MEXaHM3MOB €€ 0oOpa3oBaHMS.
WN3ydyenne TUOOB  peakuuil  JomojHseTcss  (GOpMHpOBaHHEM  IpeACTaBiIeHHM 00
NEKTPOXUMUYECKUX Mpoleccax M 3JEKTPOIM3€ paciylaBOB M PacTBOPOB BellecTB. B kypce
OpPTraHUYECKON XUMHUH IIPU PACCMOTPEHHUH PEaKITMOHHOM CIIOCOOHOCTH COSTMHEHHUH YIeIsIeTCs
oco00oe BHHMaHHE BONpOcaM 00 3JEKTPOHHBIX APQeKTax, O B3aMMHOM BJIMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEeaKui.

Ocoboe 3HaueHNe UMEET TO, YTO Ha COACPIKaHUE KYPCOB XUMUH YTIyOJIEHHOTO YPOBHS
M3Y4YeHHUs Ui KIAcCOB ompeaenéHHoro mpoduis (IJ1aBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJHEHWH K OOIIed CucTeMe MPEIMETHBIX 3HAaHHWK) OKa3bIBAIOT BIIUSHUE



CMEXHBIE TpeaMeThl. Tak, Hampumep, B COJIEpKaHUU MpeaMeTa Ui KIacCOB XUMHKO-
¢uznveckoro npoduis 6oJbiIoe 3HaYCHHE OyIyT UMETh AJIEMEHTHI YUeOHOro Marepuania 1o
obmeit xumuu. [lpu w3yueHMM npeaMeTa B JAaHHOM CiIydae akIEHT OyAeT caenaH Ha
OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MoOJeKyJsgpHas Teopus B (M3HMKE), 3aKOHBI COXPAHEHUS MAacChl U
SHEPrUM, 3aKOHBl TEPMOAMHAMMKH, SJCKTPOJIM3a, MPEICTABICHUS O CTPOCHHUU BEILIECTB U
Ipyroe.

B TO xe Bpems B coiep)KaHUM IpeaAMeTa Ui KJIACCOB XHUMHUKO-OHOJIOTMYECKOTO
npodwuis OonblIMA yIAeNbHBIH Bec OyAeT MMETh OpraHuuyeckas Xumusa. B stoMm ciyuae
MPEOCTABIIACTCS. BO3MOXHOCTB JJIsi Oosiee OOCTOATENBHOTO PACCMOTPEHUS XHUMHUYECKOH
OpraHu3alK KIETKU KaK OMOJOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOH BXOIST, K IpUMEDPY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JMIH/IbI, OCKH, YII€BObl, HYKIEMHOBBIE KHCIOTHI U
npyrue. [Ipy »TOM 3HaHHMS O cOCTaBe M CBOMCTBax NpEACTaBUTENICH OCHOBHBIX KJIacCOB
OpPraHMYECKUX BEIIECTB CIY)KaT OCHOBOH JJIsi M3y4EHUs CYLTHOCTU MPOIECCOB (DOTOCHHTE3A,
JbIXaHUS, MUIIEBAPECHHUS.

B mutane ¢opmMupoBaHHs OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOSHHS OOIIEHAYYHBIX
METOZOB TIO3HAHUS W ONbITA MPAKTHYECKOTO TNPUMEHEHHUS HAay4dHBIX 3HAHUH H3ydeHHe
npeaMmera «XUMHUS» Ha YrIyOJIEHHOM ypOBHE OCHOBAaHO Ha MEXKIIPEIMETHBIX CBS3SIX C
y4eOHBIMU MpeIMeTaMH, BXOJSIIMMHU B COCTaB MpeaMeTHhIX oOjacteld «EcrecTBeHHO-
Hay4yHBIE MTpeIMeThI», «MaTtemaTrka 1 uHpopmaTukay u «Pycckuil S3bIK U IUTEpaTypay.

[Tpu u3yuenuun ydueGHOro mpeameTa «XUMHUsS» Ha YrIIyOIEHHOM YPOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero ooOmiero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3ajadeid
MEPBOCTEIIEHHON 3HAYMMOCTH SIBIISIETCS (POPMHPOBAHHE OCHOB HAYKH XMUMHH KakK OOJACTH
COBPEMEHHOTO E€CTECTBO3HAHUSA, TPAKTHYECKOW MAEATENbHOCTH 4YeJIOBEKa M OJHOTO W3
KOMIIOHEHTOB MUPOBOMH KyJbTyphl. Perienue 3Toi 3aaun Ha yriyOnE€HHOM YpOBHE M3yUYeHUS
MpeaMeTa mpernoaaraeT peaan3auio TakuX efei, Kak:

. dbopMupoBaHHE TpEACTABIEHUI: O MaTepUaTbHOM  EIUHCTBE  MUDA,
3aKOHOMEPHOCTSX W TII03HABAEMOCTH SIBIICHUH TPUPOABI, O MECTE€ XHUMHH B CHCTEME
€CTeCTBEHHBIX HayK W €€ Beaymed poiaum B O0OECHeueHHH YCTOWYMBOTO Pa3BUTHA
YEJIOBEUECTBA: B PEIICHHH TMPOOJIEM HSKOJIOTMYECKOM, HSHEPreTHUYEeCKOM |  IHIINEBOU
0€30MacHOCTH, B Pa3BUTHH MEIWMIIMHBI, CO3/IaHUM HOBBIX MaTE€pPHAaJOB, HOBBIX HCTOYHHKOB
SHEpruM, B 00ECHEeUeHUH PpaIMOHAIBHOTO IPHPOJIONONIB30BaHUsA, B (OPMHPOBAHUU
MHUpPOBO33pEHUSI U OOIIEH KyJIbTYpbl 4YeEJIOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON CpEJIE;

. OCBOCHME CHCTEMBlI 3HAHHUH, JISKAIIMX B OCHOBE XMMHMUYECKOW COCTaBIISAIOLICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX MOHATHH, 3aKOHOB W TEOPHH
XMMHH, COBPEMEHHBIX TPEJICTABICHUI O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYIIIPHOM, HAQJMOJEKYJISIPHOM, O TEPMOJMHAMUYECKMX M KHHETUYECKUX
3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEeaKLUi, 0 XUMUYECKOM pPaBHOBECUH, PACTBOPAX
U IUCHEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHBIX IPUHIUIIAX XUMHUYECKOTO IPOU3BOJICTBA;

. dbopMupoBaHre y 00yUYaIOIIUXCSI OCO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUN JJIs1 OOBSICHEHUS KIIIOYEBBIX UJIeH U TpoOJieM COBpEMEHHOM
XUMHH, Ui OOBSCHEHUS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOUINX E€CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO PELIECHUS MPOOJIeM, CBI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHATN3a
U OIEHKA C TO3UIHMA DKOJIOTUYECKOW OE30MacHOCTH TIOCHEACTBUN  OBITOBOMH U
MIPOU3BO/ICTBEHHON JI€ATENFHOCTH YEIIOBEKAa, CBA3AHHOM € XMMHYECKHUM IPOHM3BOJCTBOM,



WCIOJIb30BaHUEM U TepepabOTKOM BEIIECTB;

. yrayOieHne MpeCTaBIeHU 0 HayYHBIX METO/IaX MO3HAHUS, HEOOXOTUMBIX IS
MPUOOPETEHUsT YMEHHI OPHEHTHUPOBATBHCS B MHPE BEUIECTB M OOBSICHCHHS XUMHUYCCKUX
SIBJICHUH, UMEIOUIMX MECTO B MHPHUPOJE, B MPAKTUYECKOW JEATEIHHOCTH M TOBCEIHEBHOM
KU3HU.

B muiane peanuzanuu nepBOOuYEpeHbIX BOCIUTATENBHBIX M PAa3BUBAIOIIUX (YHKIIHIMA
I[EJIOCTHOM CHCTEMBI CpeTHETo 00Iero oopa3oBaHus NP U3y4eHUU TMpeaMera «XuMusy Ha
yrIIyOJaE€HHOM YPOBHE OCOOYIO aKTyaJbHOCTh MMPHOOPETAIOT TAKUE LIETH U 33/1a4H, KaK:

. BOCIIHUTaHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBICHUI TPHUPOJIBI, YBAXKCHUS K
MPOLIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX W TMPHUKIAJHBIX HCCIEAOBAHUN B XMMHUU,
(dbopMUpOBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKHU;

. pasBuTHE MOTHBaIMM K OOYYEHHI0O U TO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS O0IIEYEIOBEUECKUX IEHHOCTEH;

. pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, WHTEICKTYaJIbHBIX W TBOPYECKHUX
crocobHocTeil oOywaromuxcsi, (QOpMUpOBaHHWE Y HHUX CO3HATEIbHOIO OTHOLIEHUS K
caMo00pa30BaHUI0O U HEMPEephIBHOMY  OOpa30BaHHMIO  KaK  YCJIOBHUIO  YCHEIIHON
poecCHOHATLHON M OOIIECTBEHHOM JEITeILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOCMY
3I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

. (dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO TIPUPOJIOTIOIH30BAHUS, PA3BUTHE
9KOJIOTHUECKON KYNbTYpbl, IPHUOOPETEHUE OMbITa OOIIECTBEHHO-TIONE3HON HKOJIOTHUYECKOM
JeSITENIbHOCTH.

OOmiee YKMCIO 4YacoB, MPEIYCMOTPEHHBIX MM W3YYEHHUS XUMHUU Ha YriIyOJIeHHOM
YpOBHE cpeqiHero oomiero oopa3zoBanus, coctaniseT 204 gacos: B 10 kiacce — 102 gaca (3 vaca
B Henento), B 11 kmacce — 102 yaca (3 yaca B HefIeNio0).

Menn:

- dbopMHpOBaHHE CHUCTEMBl XUMHUYECKUX 3HAHUW Kak BaXHEHIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JiekaT KIIIOYEeBbIE TMOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE U MOHUMAaHHE
CYIITHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHHUS,

- (dbopMUpOBaHHE W PAa3BUTHE MPEJCTABIICHUN O HAYYHBIX METOJAX MO3HAHUS BEIICCTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX NJIsl MPUOOPETEeHUsS YMEHUN OpPHEHTHUPOBATHCS B MHUPE
BEIIECTB M XUMHYECKHX SBIICHUH, HUMEIONIMX MECTO B TMPUPOJE, B MPAKTUYECKOH H
MOBCEIHEBHOH JKU3HH,

- pa3BUTHE YMEHHA U CHOCOOOB [IEATENHHOCTH, CBSI3aHHBIX C HAOMIOACHHEM W
00BSICHEHHEM XMMHUYECKOTO JKCIIEPUMEHTa, COOMI0IEHUEM TPaBHI 0€30MacHOr0 OOpaIIeHUs C
BEII[CCTBAMH.

3apaum:

— ajganTanus OOYyYalIIUXCS K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOILIETOCS  MHpA,
dbopMUpOBaHHE MHTEIUICKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTECILHOMY NPHUHATHAIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYalUsIX, CB3aHHBIX C BEIIECTBAMHU U UX MIPUMEHEHUEM;

- dbopMupoBaHHE Yy OOYYArOMIMXCS KITIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
MMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE NIl PA3TUYHBIX BUIOB JEATEILHOCTH: PEIICHUS TPoOIeMm,
MOMCKA, aHaimm3a W 00paboTkM HWHGOPMAIMH, HEOOXOAUMBIX I TPHOOPETEHUS OIbITa
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ACATCIIBHOCTH, KOTOPAA 3aHUMACT BA)KHOC MCCTO B IMO3HAHUU XHUMHUH, a4 TAKIKC IJII OLCHKHU C
MO3HILIUN YKOJIOTHUECKONW O€30MacHOCTH XapaKTepa BIUSHHS BELIECTB U XMMUYECKHX MPOIIECCOB
Ha OPraHMu3M YeJIOBEeKa U MPUPOAHYIO Cpeny;

- pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAILHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00y4aromuxcs: CnocoOOHOCTH CaMOCTOSTENBHO IPHOOpETaTh HOBBIE 3HAHHUS 10 XHMHHU B
COOTBCTCTBHH C )KU3HCHHBIMH HOTpCGHOCTHMI/I, HCII0JIb30BaTh COBPCMCHHBIC I/IH(I)OpMaL[I/IOHHBIe
TEXHOJIOTUH JUIsI TIOMCKA U aHAJIM3a y4eOHOW U HAyYHO-TIONYJISIPHON HH(OpMAIIMKA XUMUYECKOTO
COJICPKAHUS;

- dopmupoBaHHE U pPa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATHBHOTO M JIOTUYECKOTO
MBIIUICHHS,  HAONIOAATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOphIE  OCOOEHHO
H€O6XOI[I/IMBI, B YaCTHOCTHU, IIPH INIAHUPOBAHHUU U MMPOBCACHUHN XUMHWYCCKOI'O SKCIICPUMCHTA,

- BOCIIUTAaHHE Yy OOydaroluxcsi yOeXIEHHOCTH B T'YMaHUCTMUYECKOH HalpaBiIE€HHOCTU
XUMHH, ©€ BaXHOM pOJAM B  pEIICHUWH TJIOOAIBHBIX  MPOOJIEM  PalMOHAIBHOTO
IMpUPOAOIIOJIIL30BAHMA, IIOMMOJIHCHUSA OJHCPIrECTUYCCKUX PECYpPCOB MW COXPAHCHUA IMPUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOWICHHS K MPHPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETCHUS ONBITA UCIIOJIH30BAHUS MMOJYYCHHBIX 3HAHUN JUIS MIPUHATHS
IPaMOTHBIX PEIICHUH B CUTYallUsIX, CBA3aHHBIX C XUMUYECKUMH SIBICHHSIMHU.

ILnanupyemble pe3yJbTAaThl 0CBOCHHS MPOrPaMMBbI 10 XMMHMH Ha YIJIy0JIeHHOM YPOBHe
cpeaHero oouero oopazoBanus

JIn4HOCTHBIE

B cooTtBercTBHM C CUCTEMHO-ACATCIbHOCTHBIM IOAXOAOM B CTPYKTYPEC JMYHOCTHBIX
pe3ysbTaTOB OCBOGHHUS TMpenMeTa «XUMHs» Ha YpPOBHE CpeaHero oOimero oOpa3oBaHUsS
BBIJIETICHBI CJIEAYIOIINE COCTABISIONINE: OCO3HAHNE 00YYarOIUMHUCA POCCUNCKON rpaskJaHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOONPEIEIICHUIO;
HaJIMYue MOTHUBAMM K  OOYYEHHI0; TOTOBHOCTb U  CIHOCOOHOCTh  OOydarouiuxcs
PYKOBOJICTBOBAThCSl MPUHATHIMU B OOIIECTBE MpaBWIAMU W HOPMaMM IOBEJEHUs; Haludue
IMpaBOCO3HAHUA, AKOJIOTHYECKOH KYJIBbTYPBI; CIIOCOOHOCTH CTaBHUTh oeii U CTPOUTH JKU3HCHHBIC
TUIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHs» OTpakatoT cOPMUPOBAHHOCTh
OTIbITA MO3HABATEIbHON U MPAKTHUECKON JIeATENLHOCTH 00yUaloIUXCsl B MPOLIECCe pealn3aluu
00pa3zoBaTeNbHON e TEIHHOCTH.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPaKaloT c(HhOPMUPOBAHHOCTD
OTIbITa [MO3HABATENBHON U MPAKTUYECKON AESITeNbHOCTH 00YyYaroMXCs B MPOLIeCcce peain3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

0CO3HaHMs O00YYarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U O00S3aHHOCTEH, YBaXKECHUs
K 3aKOHY U IIPaBOIOPSIAKY;

NPEJCTAaBICHUS O COIMAJbHBIX HOpPMax M MpPaBUIAX MEXKIMYHOCTHBIX OTHOILEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEIBHOCTH MPU CO3JIaHUM Y4EOHBIX MPOEKTOB,
pPEIICHUN y‘—Ie6HI)IX M ITO3HAaBAaTCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CMOCOOHOCTH TOHMMATh M TNPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMEHTHI
JpYyTuX MpU aHAJIU3€ Pa3IMUHbIX BUJIOB YU€OHOH 1€ATENBbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHHS K HMCTOPUYECKOMY U HAy4HOMY HAClIEIMI0O OTEUECTBEHHOM
XHAMUH,;

YBa)XE€HHUS K IpOIlecCy TBOpYECTBA B OOJACTU TEOPUM M IPAKTUYECKOTO MPHIIOKEHUS
XUMHHU, OCO3HAHHA TOTO, YTO HOAHHBIC HAYKH CCTb PC3YJIbTAT IJIUTCIIbHBIX HaGHIOHGHHfI,
KPOIOTIIMBBIX SKCIEPUMEHTATIBHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



MHTEpeCa W T03HABATEJIbHBIX MOTHBOB B IIOJIYYEHUHM U IOCIEAYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTb CHUTYyallUd, CBSI3aHHbIE C XHUMUYECKUMH SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE W NOCTYHKH CBOMX TOBAapULIEH C MO3MIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMs LIEHHOCTEH 37A0poBOro M Oe3omacHoro obpas3a >KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHHST TIPaBHJI OE30IaCHOTO OOpalleHUs] C BEUIECTBAMHU B OBITY, IMOBCEIHEBHOU
JKU3HH, B TPYIOBOH JE€SATEIBHOCTH;

MIOHUMAaHUsI LIEHHOCTH IMpaBWJI MHIUBUIYaJIbHOIO U KOJUIEKTUBHOIO 0O€30MacHOro
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHMS TOCIEACTBUN M HENPHATHS BPEIHBIX NPUBBIUEK (YMOTPEeOICHUs ajIKOTrOJIs,
HApKOTUKOB, KYPEHHUS);

5) TpyaoBOro BociuTaHus:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIEIOBATEIbCKONW AESITeNbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOMN U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHUE€ B PEIICHUU MPAKTUYECKUX 3a7ad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHIO MpoQeccHil pa3iiuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HHAMBHIYaJbHOM TpaeKTOpUU 00pa3oBaHus,
Oyaymeit npodeccuu U pean3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCcTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKH 11€7I€CO00Pa3HOT0 OTHOLIEHUSI K IPUPO/IE€ KaK HCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAaHHUS II100aIbHOT0 XapaKkTepa 3KOJOTHYECKUX MPOOIeM, BIUSIHUS SKOHOMHUECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HaHUS HE0OXOJUMOCTH UCIIOJIB30BaHUs JOCTHKEHUM XUMUH ISl pEIIEHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HETPUSATHUS NEHCTBUM, MPUHOCAIIUX BpeA OKpYXKarouled MpuUpoaHON cpere,
YMEHHsI MPOTHO3UPOBATH HEONIArONPHUATHBIE IKOIOTUYECKUE TOCTEACTBUS MPEANPUHUMACMBIX
JIEMCTBUN U MPEAOTBPALLATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KYJIbTYphl, OMNBITA
JESATENIbBHOCTH  DKOJIOTUYECKOW  HAIlpPaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBAaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO Da3BUTUSI HAayKd U
00I11eCTBEHHOM MPaKTHKH;

MOHUMaHUs cleUn(UKH XUMUU KaK HayKd, OCO3HaHus e€ poid B (popMHpOBaHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH 1IeIOCTHOTO MPEACTABICHUS 00 OKpYXKaroueM
MHUpE KaKk O €AUHCTBE IPHUPOJbI M YEIOBEKa, B NMO3HAHWMU IMPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHn: mpoodIeM COXpaHeHHs! IPHPOTHOTO PABHOBECHUS;

yOeKAEHHOCTH B 0CO0OM 3HAYUMOCTH XMMHUHU JAJIi COBPEMEHHOW IUBMIM3AIMH: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaKHOH POJM B CO3JaHMM HOBOW 0a3bl MaTepHaJIbHOM
KYJIbTYpBI, B PEIICHUH ITI00ATBHBIX IPOOJIEM YCTOMUHMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOMH,
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SHEPreTHYECKOM, THUIIEBOM W DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreYeHnn yCIOBHA YCIIEITHOTO TPY/Ia M AKOJIOTHYECKH KOM(POPTHON KU3HHU KaXKAOTO YeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TOHHUMAHHUS CYUIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHHUS SBICHHH OKPYXAIOIIEro MUpPa U NMPOUCXOMSAIUMX B HEM H3MEHEHUH,
YMEHHUsI J1e]aTh 000CHOBaHHbBIE 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLIUXCSI TAHHBIX
C 1EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHWS MJI1 PELICHUS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKON AESTEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 0OOpa30BaHUIO M CcaMOo00pa3oBaHUIO, K
AKTUBHOMY TIIOJyY€HHUIO HOBBIX 3HAaHUW 1O XUMHUHU B COOTBETCTBUU C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOGHHOCTSM Tpyda B pa3iHuHbIX cdepax mnpodeccrnoHaIbHON
JIeATEIbHOCTH.

MeTanpeaMeTHbIe

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI 110 XMMHUH HAa YPOBHE CPETHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIS (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOUINXCS MEKIUCIUTUTMHAPHBIC
(MeXmpeMeTHbIE) 00IIeHayYHbIE TIOHATHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUPa
U crienuuKy METOJI0B MO3HAHUSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOIECC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpcaJbHble  ydeOHble  JAeWCTBUS  (TO3HABaTelIbHbIE,  KOMMYHUKAaTHBHBIE,
perynsTuBHblE), oOecrneunBarouie (GopMHUpoBaHUE (QYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMATBHOM KOMIIETEHIIMH 00y4YaroInXxcsi;

CIIOCOOHOCTh ~ OOyYaromMXCs  HMCIOJIb30BaTh  OCBOCHHBIE  MEKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpCAJIbHBIE y4eOHBIC NEHCTBHSI B TIO3HABATEIBHOW U
COLMAJIBHON MPAKTHUKE.

MeramnpeaMeTHble pe3ylbTaThl OTPaKAlOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4E€OHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJSTUBHBIMH JIEHCTBUSMHU.

ITo3HaBaTe/IbHBbIE YHMBepCcAIbHbIe yueOHbIe AeiicTBUS

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTyaIM3HpPOBATH TMPOOIEMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

OTIPENIeNIATh e NeATEIFHOCTH, 3a/aBas IMMapaMeTpbl M KPUTEPHH WX JOCTHIKEHHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIEHOCTH C MTOCTABJICHHBIMHA IEJISIMU;

UCMOJb30BaTh MPU OCBOCHMM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBLACTATD
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIIME MMOHATHUS Il OObSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BHIOMpATh OCHOBAaHUS W KPUTEPUH JJs KIACCU(PUKAIMK BEIIECTB W XUMHYECKHX
peaKIuii;

YCTaHABIIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, IO AaHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMsSI B pacCMaTpUBAEMbIX SABIICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;



IIPUMEHSTh B IPOLIECCE NTO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJMYECKUE (3HAKOBBIE)
MOJIeNI, MpeoOpa3oBBIBaTh MOJICNIBHBIE TPEACTABICHUS — XWUMHYECKUH 3HAaK (CHMBOJ)
3JIEMEHTa, XUMUYecKasi (popMmyia, ypaBHEHHE XUMUYECKOH peakluy — MPH PEHICHUH y4eOHBIX
[IO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/ay, INPUMEHATh HA3BaHHbBIE MOJIEJIbHBIC IPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIHM.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE HeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLINN;

¢dbopMynMpoBaTh LEIM M 33Ja4d  MCCIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(hOPMYyJIMPOBAaHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIa/IETh HAaBBIKAMM CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U INPOBEACHUS YUYECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJOM IIPOIIECCa, CAaMOCTOSITENBHO
IPOTHO3UPOBATH €ro pe3yibTar, (HOpMyIHUpoBaTh OOOOIMIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS, COCTABISIThH 0OOCHOBAHHbIN OTUET O MPOJeTaHHON
pabore;

IpUOOpeTaTh OMNbIT YYCHUUYECKOW MCCIE0BATENbCKON U IMPOEKTHOW J1eSTeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEJIBHOMY IIOMCKY METOJIOB pPELICHHS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ uHpopmauueii:

OPUEHTHPOBATbCS B Pa3jIMYHbIX MCTOYHMKAX HHGPopManuu (Hay4yHO-TOIYJspHAas
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOuHble Mmocolus, pecypcsl HWHTepHera),
aHaTM3UpOBaTh HMH(DOPMAIMIO pPA3IUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTE;

(GbopMyIMpOBaTH 3ampochl M MPUMEHSTh pa3IMYHBIE METO/Abl HpPU IMOHMCKE M O0TOOpE
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

MPUOOPETATh OIBIT UCIOIB30BaHUS NHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (pOopMYy IMpeacTaBiaeHUs] HHPOpMauu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAy4HBI S3bIK B KauyecTBE CpeAcTBAa NpuU paboTe ¢ XUMHYECKOM
uHpopManuell: MPUMEHATh MEXIpeIMEeTHble ((U3NYecKue M MaTeMaTH4YecKhe) 3Haku |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

3aJ1aBaTh BOIIPOCHI MO CYLIECTBY OOCYKAaeMOM TeMbI B X0/I€ 1Majora u/Wiu JUCKYCCUH,
BBICKA3bIBaTh HUJEH, (QOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBINOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3eHTalMel pe3ylbTaTOB MO3HABATENIbHON N1€ATEIbHOCTH, MOMTYy4YEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAaMU IIPH  BBINOJIHEHMH XUMHUYECKOTO
HKCIEPUMEHTA, NPAKTHUECKOW padoThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMBIX BEILECTB,
peanu3anuyu y4yeOHOro MpoekTa, W (OPMYIMPOBATH BBIBOABI IO pe3ysibTaTaM MPOBEAEHHBIX
UCCIICIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXKIEHUS 1 0OMEHa MHEHHSIMU.

PeryasiTuBHble yHHMBepCcaAJIbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITENILHO IIJIAHUPOBATh M OCYIIECTBIATH CBOKO IO3HABATEIBHYIO JESATECIBHOCTD,
onpenenss e€ Leau U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
IpeUlaraéMblii alrOPUTM JICHCTBUH MpPHU BBIIOJIHEHUU YY4EOHBIX M HCCIIEAOBATENIbCKUX 3ajad,
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BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOJyYSHHsI HOBBIX 3HAHUH O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
IIpeamerHbIe

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOTpaMMbl IO XMMHUU Ha YIIIyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT crenuduueckue st y4eOHOTo mpeameTa
«XUMHS» HaydHble 3HAHUS, YMEHHSI U CHOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIPETALMU U
peoOpa3oBaHUI0 3HAHUM, BUJII JESATEIBHOCTH 0 MOJYYSHHIO HOBOT'O 3HAHUSA U MPUMEHEHHIO
3HAHUW B PA3JIMYHBIX YUEOHBIX CUTYyallUsX, a TaKXKE B PEATbHBIX KU3HECHHBIX CHUTYaIUsX,
CBA3aHHBIX C XMMHEW. B mporpamme nmo XMMuM NpEAMETHBIE PE3YJIbTAThl MPEICTABIEHBI 110
roJlaM U3y4eHusl.

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOCHUS Kypca OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MECTe M 3HAUEHUU OPraHUYeCKOM XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIeUYeHNH YCTONYMBOIO Pa3BUTHSI YETIOBEUECTBA B
pelIeHrur MPOoOJIeM SKOJOTUYECKOW, SHEPreTHYeCKOW M MHILEBOM 0Oe30MacHOCTH, B Pa3BUTUHU
MEIMIIMHBI, CO3JAaHHM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUH, B OOECICYCHHUH
PalMOHAIEHOTO MPUPOJIOIONB30BaHus, B (POPMUPOBAHIH MHUPOBO33PEHUS U OOIIEH KYIbTYpPHI
YeloBeKa, a TaKKe ODKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON CpelIE;

BJIAJICHUE CHCTEMOM XHMMMYECKHX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOLINE
NOHATHS — XMMHYECKUH DIIEMEHT, aToM, AP0 M JIIEKTpOHHass o0oio4yka atoma, s-, p-, d-
aTOMHBIE OpOMTAaJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMa, TMOpPUAM3ALUS aTOMHBIX
opOutanel, MOH, MOJIEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCICHMS,
XUMHUYECKass CBs3b, MOIIb, MOJISIpHAas Macca, MOJAPHBIA OO0BEM, YIJIEPOJIHBIM CKEleT,
(GyHKIMOHAIbHAS TpYIIa, pajuKal, CTPYKTypHble (opMmynbl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpPHUsl CTPYKTYpHasi W MPOCTPAHCTBEHHAs (reoMeTpUuecKasi, ONMTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN PsiA, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- U a30TCOAEpKAIIUe
OpraHMYECKHUE COEAUHEHMsS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COEJMHEHUS; TEOPHHM, 3aKOHBI (mepuonmyeckuit 3akoH [I. M. MenneneeBa, TeopHsl CTPOEHUS
oprannueckux BemecTB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH
COXpAaHEHUsS] M TMPEBpPALIEHUS DSHEPIMM MNpPU XUMHUUYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHUPOBO33PEHUECKHE 3HAHUSA, JISKAIIUE B OCHOBE NOHMMAHHUS
NPUYMHHOCTY U CHUCTEMHOCTM XUMHUYECKUX SIBIICHUM; TNPEJCTAaBICHUS O MeXaHUu3Max
XUMHUYECKMX peakUuid, TEepMOJUHAMHYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKaHHs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJEKyJax (MHIYKTHUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTaHTsl | u Il ponma); dakxTomorudeckue cBeneHUsS O CBOWMCTBAX,
cocTaBe, IMOJIyUEHHH W OE€30MacHOM HCIOJb30BaHUU BaXXHEHIIMX OPraHUYECKUX BEIIECTB B
OBITYy W TPAKTHYECKON NEATEIBHOCTH YeNOBEKa, OOMIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAaHOJIa, IepepaboTKU HePTH);

chOpPMUPOBAHHOCTh ~ YMEHHI:  BBISABISITH  XapaKTepHbIE  MPU3HAKU  TIOHATHUH,
YCTaHaBIUBATh WX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME MOHSATUS NPU OMUCAHUU
COCTaBa, CTPOCHHS U CBOMCTB OPraHMYECKUX COCTUHECHUI;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIOJIb30BaTh  XMMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BEIIECTB;
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COCTABJISITh YPAaBHEHUSI XHMMHUUYECKMX PEAKIUH U PpPaCKpbIBaTb MUX CYIIHOCTb:
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  MOCPEJACTBOM  COCTaBJICHUS  3JIEKTPOHHOTO
OamaHca JTHX peakUuid, peakIuii MOHHOTO OOMeHa MyTéM COCTaBJICHHS WX IOJHBIX H
COKpAaIlIEHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTABIIMBATh MOJENU MOJIEKYJl OPraHWYeCKUX BEIIEeCTB [UIsl MIUIIOCTPALUUd HUX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh ~ yYMEHMI:  yCTaHaBIUBaTh  MPUHAMICKHOCTh  HU3YyYEHHBIX
OpraHMYECKUX BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OIpeAeaEHHOMY Kiaccy/Tpymie
COCIMHCHUH, J1aBaTh UM Ha3BaHWs 1Mo cuctematudeckoit HomeHkiaaType (IUPAC) u npuBoauTh
TPUBHUAJIbHBIE HA3BAHMS [UJIS OTIEIBHBIX IPEICTaBUTENIE OpPraHWYECKUX BEUIECTB (ITUJICH,
alleTUJICH, TOJYOJ, TIMIEPHH, STHICHIIUKOIb, (heHOo, PopManIbIeru, aneTalbIerua, aleToH,
MypaBbUHAs KUCJIOTA, YKCYCHAsl KUCJIOTA, CTE€APUHOBAsA, OJICMHOBAs, MAJIbMUTHHOBASI KUCIIOTHI,
[JIMIAH, ajlaHuH, MajabTo3a, (PpyKTO3a, aHWIMH, AUBUHUI, W30IPEH, XJOPOIMPEH, CTUPOJIT U
JpyrHe);

c(OPMUPOBAHHOCTh YMEHHS ONpPENENISITh BHUJ XUMHUYECKOW CBS3HM B OPraHUYECKUX
coeMHEHUX (KOBaJCHTHAs U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS MPHUMEHSTH MOJOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. BytiiepoBa 11t 00BsICHEHUS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M
CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEpPH30BaTh COCTaB, CTPOCHHUE, (UIUYECKHE W
XMMUYECKHE CBOMCTBA THUIHUYHBIX MPEACTABUTEICH pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEILECTB: QJIKAHOB, LMKJIOAJIKAHOB, AQJIKEHOB, aJIKaJUE€HOB, QJKWHOB, apOMAaTUYECKUX
YIJIEBOJIOPOAOB, CIIUPTOB, albJETU0B, KETOHOB, KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXKHBIX
3¢buUpPOB, JKUPOB, HUTPOCOEAUHEHUN U AMUHOB, aMUHOKHUCIIOT, OEIIKOB, YTII€BOI0B (MOHO-, TU- U
MOJIMCAaXapUAOB), WJUIIOCTPUPOBATh TEHETHUECKYI0 CBSI3b MEXIYy HUMH YPaBHEHHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C UCIIOIb30BAHUEM CTPYKTYPHBIX (POopMYyIT;

c(hOpMHUPOBAHHOCTh yMEHHS TOATBEPXKJIaTh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCIWHEHUM OT KPAaTHOCTH W THUIMA
KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BIUSHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKU YIIIEBOJOPOIHOTO ChIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MmepepadOTKH M TMPAKTUYECKOe MPUMEHEHHE
MPOIYKTOB NIepepaboTKu;

c(OpPMUPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHUH O €CTECTBEHHO-HAyYHBIX METO/ax
MO3HAHUS — HaAONIOJIEHUU, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIEpUMEHTe (pealbHOM H
MBICJICHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS,

chOPMHUPOBAHHOCTh yYMEHHS TPUMEHSITh OCHOBHBIE OTEPAlMH  MBICIUTEILHON
NEeSTeNIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEeMaTHU3allio, BBISIBICHUE
MIPUYHHHO-CJIEACTBEHHBIX CBSI3€U — /IS U3YYEHUsI CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIHA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AaMMOCBS3b XUMHUUECKHUX 3HAHUH C MOHSATHUSIMHU
U TPEACTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB [UIsl 0oJee OCO3HAHHOTO
MOHUMAHUS CYIIHOCTH MaTE€pPHaJIbHOTO €IMHCTBA MHpPA, MUCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpPTaHUYECKON XUMUU JJIsi OOBSICHEHHS U MTPOTHO3MPOBAHUS SIBJICHUN, IMEIOIIUX €CTECTBEHHO-

Hay4HYIO TIPUPOJLY;

C()OPMHUPOBAHHOCTb YMEHMH: MNPOBOAUTH pACUETHl IO XUMHYECKHMM (GopMylIaM MU
YPaBHEHHMSIM XMMHUECKUX PEaKIMi C MCIONb30BaHMEM (DU3MUYECKHX BEIMYUH (Macca, 00bEM
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ra3oB, KOJIHYCCTBO BGH.[GCTBa), XApaKTCPUIYIOIUX BCHICCTBA C KOJIHUYECTBEHHOM CTOPOHBI:
paC‘IéTBI 110 HaXOXACHUIO XUMHYSCKOMN (bOpMYJII:I BC€IICCTBA MO M3BCCTHHBIM MACCOBBIM OOJISAM
XUMHYCCKHUX JJICMEHTOB, IIPOAYKTaM CropaHusd, IIJIOTHOCTU r33006p33HBIX BCIIICCTB,

c(OPMHUPOBAHHOCTb YMEHHI1: IPOrHO3UPOBATh, AHAJIM3UPOBATh U OLEHUBATH C MO3ULUH
9KOJIOTUYECKO 0€30IacHOCTH IOCIEACTBUS OBITOBOM M MPOM3BOJACTBEHHOM J€ATEIBHOCTH
YeJIOBEeKa, CBS3aHHON ¢ IepepalOTKOM BEIIECTB, HCIOJIb30BATH IOJyYCHHbIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSTENFHO IJIAHUPOBATh M MPOBOJUTH XMMHUYECKHMA
AKCIEPUMEHT (IIOJyYEHHE U U3YUEHHE CBOMCTB OPraHMUYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOAOPOAOB Pa3jMYHBIX KJIACCOB M KHUCIOPOACOAEpXKAILUX OPraHWYECKUX BEILECTB,
pelIeHHe OSKCIEPUMEHTAIbHBIX 3a/Jad [0 pPACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOio/ieHreM MmpaBwil  Oe3omacHOro oOpalieHus C  BellecTBaMHM U J1aOOpaTOPHBIM
o0opynoBanuemM, (GopMyJIUpOBaTh Ii€Jb HMCCIEJOBAHUA, MPEJCTABIATh B PA3IU4HON (opme
pe3yJIbTaThl HIKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHUIA:

coOII0IaTh MpaBHiia SKOJIOTUYECKH IIEIeCO00pa3HOro MOBENEHHSI B OBITY W TPYHOBOU
JESTEIIbHOCTH B IIEJIAX COXPAHEHHs] CBOETO 3/J0POBbs, OKPY)KAIOIIEH NPUPOJHOW Cpeibl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh ONACHOCTb TOKCHYECKOI'O JIEHCTBUS Ha JKUBBIE OPraHU3MBbI ONpPEACIEHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cMblci nokazaress [1/1K;

aHAJM3UpPOBaTh  11€J1€CO00pPa3HOCTh  NPUMEHEHHs  OpPraHMYecKHX  BEUIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a,;

c(hOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIISTH IICJICHANPABICHHBIN MOUCK XUMHUYECKOU
uH(pOpMallMK B PA3IMYHBIX MCTOYHUKAX (HayyHas W ydyeOHO-Hay4Has JHUTepaTypa, CpelcTBa
MaccoBoi HHGpopMmanuu, VHTEpHET W Jpyrue), KPpUTHYECKH aHAJIM3HPOBAThb XUMHYECKYIO
uH(popMalLnio, epepadaTbiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOW ydueOHOM
3a1a4ei.

11 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca OTPayKaroT:

COPMHMPOBAHHOCTh  MPEACTaBIEHUH: O  MaTepualbHOM  E€IUHCTBE  MMHpa,
3aKOHOMEPHOCTSIX U [T0O3HABAEMOCTH SIBJIEHUM IPUPOJBL, O MECTE U 3HAYEHUH XUMUHU B CUCTEME
€CTECTBEHHbIX HayK M €€ poJii B 0OECHEUYEeHUU YCTOWYMBOTO PAa3BUTHS, B PEIIEHUU MPOOIEM
HKOJIOTMYECKOM, SHEPreTUUECKON U MUIIEeBON 0€30M1acCHOCTH, B Pa3BUTUHU MEAMIIMHBI, CO3JaHUU
HOBBIX MAaTepUaloB, HOBBIX HMCTOYHHKOB DJHEPIUHU, B O0OECIEUEHHH PALUOHAIHLHOTO
PUPOIONOIL30BaHus, B (DOPMHPOBAHMM MHUPOBO33PEHUS U OOIIEH KyJIbTyphl dYelloBeKa, a
TaKXe IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHON Cpeae;

BJIJICHUE CHUCTEMOM XHMMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarolIue
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIpO aTOMa, U30TOIIbI, HJIEKTPOHHAsA 000JI0YKa aToMa, S-
, p-, d-aromMHBIE OpOWTa, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aroMa, THOpUIM3aIVs
aTOMHBIX OpOWTaJIel, HMOH, MOJEKY/Ia, BaJeHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHMCIICHMsI, XMMHUYECKas CBsA3b (KOBAJCHTHAs, MOHHAsA, MeTa/lIM4yecKas, BOJOPOIHAA),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKass PEaKUus, pacTBOpP, JIEKTPOJIUTHI, HEDJIEKTPOJIMTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMANMs, CTCNEHb JHUCCOLMALMM, BOIOPOJHBIM  II0OKA3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(PPEKT XUMUUECKON peaknu, CKOPOCTh XUMUYECKOM
peakuuy, XHUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsI DIIEKTPOJUTHYECKON
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auccouranuu, nepuoauyeckuil 3akon J[.M. MeHnneneeBa, 3aKOH COXpPaHEHHUSI MAcChl BEIIECTB,
3aKOH COXpaHEHUsl M MPEBpAIICHUSI YHEPTUU MPU XUMUUYECKHX DPEAKIHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTHU, CUMBOJIUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIME B OCHOBE MOHUMAHHUS MPUYMHHOCTH M CHCTEMHOCTH
XUMUYECKHUX SIBIICHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIDHOM YPOBHSX; IPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMHUYECKMX M KHHETHUYECKHX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O XHWMHYECKOM DaBHOBECHUH, pacTBOpax U  JHUCIEPCHBIX  CUCTEMAX;
dakrosornueckrue CBEACHUsI O CBOMCTBAX, COCTABE, MOJTYYCHUH U 0€30IMaCHOM HCIIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TMPAKTHUYECKOH MAEATEIHHOCTH YEIIOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO TPOU3BOJICTBA;

cOPMUPOBAHHOCTh ~ YMCHHIA:  BBUIIBJISITH ~ XapaKTEepPHbIE  MPU3HAKH  TOHSATHH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIME MOHSATHUS TPH OMUCAHUU
HEOPraHWYECKHUX BELIECTB U UX IPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIOJNb30BaTh XMMHUECKYIO CHMBOJUKY JIJISi COCTaBJICHUS
dbopMyn BelIecTB W YpaBHEHUH XUMHYECKHX pEaKIMid, CHUCTEeMAaTUYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHanibHbIe HA3BaHUSI OTAEIHHBIX BEIIECTB;

cOPMUPOBAHHOCTh yYMEHHUS ONPEICISTh BAJICHTHOCTh M CTCICHb  OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB B COCJUHEHHUSAX, BHJ XHUMHYECKOW CBsI3U (KOBAJICHTHAs, WOHHAs,
MeTaJUIMuecKasi, BOJIOPO/IHAS), TUIl KPUCTAIUNIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

cOPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M U THUMA KPUCTAIMYECKOW PeméTKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIN
MeXaHHU3MBbI 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHH: KIAacCU(PUIIUPOBATh: HEOPraHWYECKHE BEIIeCTBa MO HUX
COCTaBy, XMMHYECKHE PEAKIMH MO Pa3jIN4HbIM MpPU3HAKAM (YHUCITYy U COCTaBy pearupyromux
BEIIIECTB, TEIUIOBOMY 3 (DEKTy peakiuu, HW3MEHEHHUIO CTETEeHEH OKHCICHUS DJIEMEHTOB,
00paTUMOCTH, y4acTHIO Karajau3aropa M APYTHE); CaMOCTOSATEIhLHO BHIOMpPATh OCHOBAHUS H
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBaTh CMBICI Tiepuoauyeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHpPOBaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE aTOMOB U HOHOB
XMMUYECKHX JJEMEHTOB TNepBoro—uerBéproro mnepuoaoB Ilepuogmueckoit cucremsr JI.U.
MenieneeBa, UCHOJb3Yysl MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPIETHUECKUE MOTYPOBHUY,
«s-, p-, d-atomHbIe OpOWTATN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XHUMHYECKHX DJJIEMEHTOB H HX
COEMHEHMH 10 niepuoaaM u rpynmam Ilepuoguyeckoii cucremst [. 1. MenneneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0YEK;

chOpPMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh (OMHCHIBATH) OOIIHE XUMUYECKUE
CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHME T'€HETHUYECKOU CBS3HU
MEXy HEOPraHUUECKUMU BELIECTBAMHU C ITOMOIIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX
peaKLuii;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYLUTHOCTbh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIMii TOCPEICTBOM COCTaBIICHUSI AJICKTPOHHOTO OajlaHca 3THX PEaKIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YPaBHEHHI; peaxiuii
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TUAPOININ3a; PEaKIUil KOMILJIEKCOOOpa3oBaHus (Ha TMpUMepe TUIPOKCOKOMIUIEKCOB ITMHKA U
ATIOMUHHUS);

c(OPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHYCCKHX
peakuuii ¢ yd€TroM HUX DSHEPreTUYECKHX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON pEaKkMu B 3aBUCUMOCTH OT PA3IUYHBIX (DAaKTOPOB, a TAKXKE XapaKTep CMEUICHHS
XUMHYECKOI'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunuun Jle lllarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMUUYECKHE PEaKLIMH, JIeKaIIle B OCHOBE
MPOMBIIIICHHOTO TOJYYeHHUs] CEpPHOM KHUCIOTHI, aMMHaka, OOIIMe Hay4yHble MPUHIHUIIBI
XUMHYECKHX MPOU3BOJCTB; LEJIECOOOPA3HOCTh NPUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOIH3a,;

cOPMUPOBAHHOCTh BIAQJICHUS CHCTEMOH 3HAHMW O METOJaX HAyYHOTO MO3HAHUS
SIBIICHUH TPUPOABI — HAONIOJCHHUE, WU3MEPEHUE, MOJCIUPOBAHUE, IKCIEPUMEHT (peallbHBIA U
MBICJICHHBIN), HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPUMEHSTh 3TU 3HAHUS TIPU
SKCIIEPUMEHTAIILHOM HCCIIEJJOBAHUM BEHIECTB M Uil OOBSCHEHHS XHUMHUYECKUX SBIICHUH,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(OpPMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C MOHSATHSIMU
U TPEACTAaBICHUSIMHU JPYTUX E€CTECTBEHHO-HAYYHBIX IMPEAMETOB Ui 0Oojee OCO3HAHHOTO
MMOHUMAaHUS MaTepUaIBLHOTO €IMHCTBA MUDPA,

cOPMUPOBAHHOCTh YMEHHS IPOBOJIUTH PACUYETHI: C UCIOJIB30BAHUEM ITOHSATHI
«MaccoBasi JI0Js BEIIECTBA B PAacTBOPE» U «MOJISIpHAs KOHIICHTPALMS»; MACChl BEIIECTBA WIIU
00b€éMa Ta3a MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce MWIH OOBEMY OJHOTO U3
YUaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOro 3(¢eKra peakiuu; 3HaueHUs BOIOPOIHOTO
MOKa3aTessl pacTBOPOB KHUCIOT W IIEIOYEH € M3BECTHOM CTENEHbIO JUCCOLMAILMU; MAacChl
(00BbEMa, KOMYeCcTBa BEIIECTBA) MPOAYKTa PEAKLUU, €CITU OJJHO U3 UCXOAHBIX BEUIECTB JAHO B
BHUJIE pAacTBOpa C OIPEAEIEHHOW MacCOBOM JIOJEHM PAaCTBOPEHHOrO BEIIECTBA WIIM JaHO B
n30BITKE (MMEET MPUMECH ); 10JIM BbIX0/1a TPOJAYKTA peakuu; 00bEMHBIX OTHOILLIEHU ra30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOATENBHO MJIAHUPOBATh U MPOBOJAUTH XMMHUYECKUN
HKCIIEPUMEHT (TIPOBE/IEHNE PEaKIIUii HOHHOTO OOMEHA, MOATBEPKIEHHE KaYEeCTBEHHOTO COCTaBa
HEOPTaHWYECKUX BEIIECTB, OMPEIEIEHNE CPEIbl PACTBOPOB BEIIECTB C TTOMOIIBIO WHIUKATOPOB,
W3YYEeHHUE BIUSHUS PA3NUYHBIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOW pEakiuu, pelIeHHe
HKCIIEPUMEHTABHBIX 3a/1ad 1Mo TeMaM «Metamne» u «Hemeramib») ¢ coOMIOIeHHEM MTPaBUII
0e30macHOTro OOpalleHus C BellecTBaMH U JabopaToOpHBIM 00OpyAOBaHUEM, (HOPMYITHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHOW (opMe pe3yiabTaThl IKCIEPUMEHTa,
aHAJIM3UPOBAThH U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI: COOJI01aTh MPaBHIIA MOJB30BAHUS XUMUYIECKOHN MTOCYI0M 1
1abopaTOpHBIM 00OpYIOBaHUEM, OOpAIEHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSMU
MO BBIMTOJIHCHUIO JIA0OPATOPHBIX XHWMHUUYECKHX OIBITOB, DSKOJOTUYECKH IEJIE€CO00pa3HOTO
MOBEJICHUSI B OBITY W TPYIAOBOM MEATEIHHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpY’KaloIllle TMPUPOJHOM Cpelbl U JOCTHXKEHUsSI €€ YCTOMYMBOTO pPa3BUTHS, OCO3HABATH
OMacHOCTh TOKCHMYECKOTO JEHCTBUSI Ha KUBBIE OPraHU3MBI OINpPEACIEHHBIX HEOPTaHUYECKUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [1JIK;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IIEJICHATPABICHHBIA TOUCK XHUMHYECKOMN
uH(pOpMallii B PAa3IMYHBIX HMCTOYHUKAX (HayyHas W ydyeOHO-Hay4Has JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTEepHET W JApyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
nH(popmaruio, nepepadaTeiBaTh €€ U UCIOIH30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOM
3a7a4en.
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B ¢QenepanpHBIX ¥ pErHOHANBHBIX NpOLEAypax OIEHKH KadecTBa 0Opa3oBaHMS
UCTIONB3YyeTCs  MepeueHb (KOOU(HUKATOp) pacmpeleNeHHBIX 10 KjaccaM IpOBEpsSEMBIX
TpeOOBaHMH K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENIFHONM HPOTPaMMbI CPEIHETO
o0uiero o0pa3oBaHus U JIEMEHTOB COAEPIKAHMS 10 XUMHUU.

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obOpazoBarenbHOl mTporpammsl (10 kimacc)

Kon [TpoBepsiembie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO 001Iero 0Opa3oBaHus
pe3ynbTaTta
1 Teopernueckre OCHOBbI OPraHUYeCKOW XUMHUH
1.1 ChopmupoBaHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTaBIISAIOIIEH

€CTECTBEHHOHAY4YHON KAapTUHBI MHUPA, POJIA XMMHUHU B IIO3HAHWM SIBIICHUU
OpUpoabl, B (OPMHUPOBAHUU MBIIUIEHUS M KyJbTYphl JMYHOCTH, €€
(GYHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOJMMON Ui peuleHUs
IPAKTUYECKUX 3a/a4 U SKOJIOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K
CBOEMY 3JI0pOBBIO U IIPUPOJHOM cpene

1.2 Bnanenne cucreMoil XMMHYECKHMX 3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIue HOHATUSA (Monexyina, BaJICHTHOCTb,
JIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHHSI, XUMUYECKasi CBsI3b, MOJIb,
MOJISIpHas ~ Macca,  MOJSIpHBIA ~ 00BbEM,  YIVIEPOAHBII  CKEleT,
(byHKIMOHATIBbHAS rpymnmna, panukail, U30MepHs, U30MEDBI,
TOMOJIOTHYECKUI  psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- H
a3oTco/iepKalllie COEAMHEHUs, OMOJIOTMYECKH aKTHUBHBIE BELIECTBA
(yrneBoabl, KUpbl, O€NKH), MOHOMEp, IOJHUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCUHEHHs); TEOPUH U  3aKOHBl  (Teopus
XMMHUYECKOI0 CTpPOEHHUs opraHuyeckux BemecTB A.M. bytneposa),
3aKOHOMCPHOCTH, CUMBOJIMUECKHUIT  S3BIK XHUMHH, q)aKTOHOFI/I‘IeCKI/Ie
CBEIGHUSI O CBOMCTBAaX, COCTaBe, TMOJy4eHUM U  Oe30MacHOM
HMCMOJIb30BAHNN BaXKHEHIITNX HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB B
OBITY M ITPAKTUYECKON JEATEIILHOCTH YeJIOBEKa

1.3 CdopmMrpoBaHHOCTh YMEHUN BBISIBIATH XapaKTepHbIE MPU3HAKHU MTOHSATHH,
YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOILHE
MOHATUSA TNPH ONHWCAHMM COCTaBa, CTPOEHHA W  IPEBpAllCHHUN
OpPraHUYECKUX COCIUHEHUN

14 c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY IS
COCTaBJECHHUS  MOJEKYJSIPHBIX W CTPYKTYPHbIX  (pa3BEepHYTOH,
COKpallleHHOH) ¢GopMysn  OpPraHMYecKMX BEIIECTB M ypaBHEHUH
XUMHUYECKHUX pEaKIil, U3roTaBIuBaTh MOJEIN MOJEKYJ OpPraHH4YeCKHX
BEUIECTB I WUIIOCTPAllMM HMX XMMHMUYECKOTO U TIPOCTPAHCTBEHHOTO
CTpOECHUS

1.5 CdopMupoBaHHOCTH yMEHUH yCTaHaBJINBATh MIPUHAJIC)KHOCTh
HU3YUCHHBIX OPraHUYCCKUX BCIICCTB IO HX COCTaBY U CTPOCHUIO K
onpeeIeHHOMY Kiaccy (TpyIIe) COeMMHEHUH (yTaeBOAOPOIbI, KHCIOPO
U a30TCOACPIKAIHUEC COCAWMHCHHA, BBICOKOMOJICKYJIAPHBIC COCIII/IHCHI/IH),
JaBaTh UM Ha3BaHWUs 10O cucteMatnyeckor HomeHkiatype (IUPAC)
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1.5

ChopMUpOBaHHOCTb YMEHMS ONPEAENATh BUAbI XUMHUYECKOM CBSI3U B
OpPraHMYECKUX COECAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTE YMEHUSI MPUMEHSTh: MOJOKCHHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A.M. byriepoBa ansi oObsSICHEHUS 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT MX COCTaBAa W CTPOEHUA; 3aKOH COXPAHECHHS MaCChl
BEILIECTB

YrneBoaopoasl. Kucnopoaconep:xarue u a30TCOIepKaILIUE
OpraHuyecKue coequHeHus. BoICOKOMONEKyIspHbIE COSTMHEHHS

2.1

ChopMHUpPOBAaHHOCT, YMEHHH TNPUBOJIUTH TPUBUAIBHBIC  Ha3BAHHS
OTJIETbHBIX OPTraHMYECKUX BEIIECTB (ATUJICH, NPOIUJICH, AaleTUJICH,
ATWJICHIJIMKOb, TJIMIEpUH, (eHon, dopmanbaerua, aneTanbIeTu/,
MypaBbUHAs KHCJOTA, YKCYCHas KHUCJOTa, OJEHMHOBas  KHUCJIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TIIUIIUH)

2.2

ChopMUPOBaHHOCTh YMEHUH  XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢u3nyuecKkne W XHMHYECKHE CBOMCTBA THIMYHBIX TPEJICTaBUTEIICH
pa3IMYHBIX KJIACCOB OpPraHMYECKHX BeEIIecTB (MeTaH, 93TaH, OSTHJICH,
MPONWJICH, aneTwieH, OyramueH-1,3, wmerwiOyramuen-1,3, OeHzodn,
METaHOJI, 3TaHOJ, ATHICHIJIMKOJb, TJIUICPHUH, (EHON, aleTalbICTh/I,
MypaBbHHAasE W YKCyCHAas KHCJOTBHI, TJIFOKO3a, KpaxMal, IeJUTI0JI03a,
AMHHOYKCYCHasi KUCJIOTA)

2.3

ChopMuUpOBaHHOCTb YMEHHUS WIIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b
MEXy TUIUYHBIMH IIPEICTABUTEISIMU PA3JIUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPaBHEHHUSAMH COOTBETCTBYIOIIMX XUMHUYECKMX pEaKkUui C
HCIIOJIb30BAHNUEM CTPYKTYPHBIX GOpMYIT

2.4

CdhopMupoBaHHOCTB yYMEHUS XapaKTepru30BaTh UCTOYHUKU
YTJIEBOJOPOAHOTO ChIpbs (HEe(Th, MPUPOAHBIM ra3, yrois), crocoObl UX
nepepadOTKH U MPAKTHUECKOE TPUMEHEHHE IPOTYKTOB NepepadoTKU

XUMHUA U KU3Hb. PacueTsl

3.1

ChopMHUpOBaHHOCT, YMEHUW BJIAJIETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX
MEeTOAaX HAYYHOTO MO3HAHHUSA, UCIOJIb3YEMBIX B XUMHHM NPH H3YUYECHUU
BEIIECTB W  XMMHYECKMX sBJICHUN  (HaOmoneHHWe, W3MEpEeHHE,
AKCIEPUMEHT, MOJECIMPOBAHUE), UCIOJIb30BAaTh CUCTEMHBIE XHUMHUYECKUE
3HAHUS U1 IPUHATHSI PEIICHUN B KOHKPETHBIX JKMU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

3.2

ChopmupoBaHHOCTE  yMEHHH  CcOONMIOIATh  TpaBHIa  MOJB30BaHUS
XUMUYECKON TIOCYOoW U J1IabopaTOpHBIM O0OpYJOBaHHMEM, a TaKKe
mpaBmiia 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH TIO
BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKHUX OTIBITOB

3.3

CchopMupOBaHHOCTh YMEHHUH IUIAHUPOBATH M BBHIMOJHATH XUMHYECKUN
AKCIEPUMEHT (NPEBpAIllCHUsT OPTraHMYECKUX BEIICCTB IPH HArpeBaHUH,
MOJIYYCHHUC OTHUJICHA U H3YUYCHUC CTO CBOI>'ICTB, KauCCTBCHHLIC PCAKIIUU
OpPTaHUYECKUX BEIIECTB, ACHATYpalus OCITKOB MPU HarpeBaHWH, IIBETHBIC
peakiu OenKOB) B COOTBETCTBUU C INpPaBHJIAMH TEXHHUKH O€30MaCHOCTH
npu oOpalieHuu C BeHeCTBAaMHU U J1TAOOPATOPHBIM 00OPYIOBAaHUEM;
MPEJCTABIATh PE3YJIbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B (hopMe 3arucH
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YpaBHEHHUI COOTBETCTBYIOIIMX peakiuii U (HOpMylIHpoBaTh BHIBOABI Ha
OCHOBE 3THUX PE3YyJIbTaTOB

3.4

ChopmupoBaHHOCTE YMEHUH MPOBOJUTH BBIYHUCICHHS MO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00beMa, KOJWYECTBA HMCXOAHOIO BEIIECTBA WIIH
MPOJYKTA PEAKINH [0 U3BECTHBIM Macce, 00beMY, KOIIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIUN)

3.5

ChopmupoBaHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATH XHUMHUYECKYIO
nH(}OpPMALIKIO, MOJIyYaeMYyI0 U3 Pa3HbIX UCTOYHHUKOB (CpeICTBa MAacCOBOMU
nHpopmanuu, cetb IHTEpHET U ApyTHre)

3.6

ChopmupoBaHHOCTE  yMEHHN  COONIOAATh  MpaBWIA  AKOJOTHYECKU
11e1eco00pa3Horo MoBeACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LIESIX
COXpaHEHHUs CBOEro 3JI0pOBbsl M OKPYKAIOIIEW IPUPOIHON Cpenbl,
OCO3HaBaTh ONACHOCTb BO3JCHCTBHUS HA KUBbIE OPTraHU3MbI OIIPEIEIICHHbIX
OpraHWYECKUX BEIIECTB, MOHUMAas cMbica nokazatens [IJIK (mpenensHO
JOMYCTUMOW  KOHLIEHTPAllMW), TOSCHATh Ha MPUMEpax CIOCOOBI
YMEHBIIEHUS U TPEIOTBPAIICHHS UX BPEAHOTO BO3JICUCTBUS HA OPraHU3M
YyeJoBeKa

[IpoBepsiembie aneMenThI coaepxkanus (10 kmacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Teopernueckne OCHOBBI OPraHUYECKON XUMHH

11

HpeI[MeT OpFaHI/I‘IGCKOI\/’I XUMHU: €€ BO3HUKHOBCHHEC, PAa3BUTUC M 3HAUYCHUC B
MOJIyYEHUM HOBBIX BEILECTB W MaTepualoB. TeopHs CTPOEHUS OPTraHUYECKUX
coenunennit A.M. BytnepoBa, ee OCHOBHBIE MTOJIOKEHUS

1.2

CrpykrypHble (GOpMyJIbI OpPraHUYECKHX BellecTB. l'omosorus, u3zomepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAUHEHUSIX - OJIMHApPHBIE U KpaTHbIE
cBs3u. [IpencraBnenue o kimaccuuKauy OpraHnIeCKUX BEIIECTB

1.3

Homenknarypa opraHndeckux COeIUHEHHH (cucreMaTHydeckas) U TpUBHAJIbHBIE
Ha3BaHMsI BAKHEHIINX NPEJCTABUTENEN KIACCOB OPraHUUECKUX BEILIECTB

VYrieBo10posl

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM psAll. MeTaH u 3TaH - mpocTeiime
NPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHe M XHUMHYECKHE CBOMCTBa (peakuuu
3aMeIIEHUs U TOPEHUs ), HaXOXKACHNUE B IPUPO/Ie, TOTyYeHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHM psA. ODTWUIEH W NPOINWJIEH -
NPOCTEUIINE TPEICTABUTENN AalKEHOB: (U3NYECKHE U XUMHYECKHE CBONCTBA
(peakuuy TUIPUPOBAHMS, TaJIOTEHUPOBAHUSA, TUApPATALUU, OKUCICHHUS U
IIOJINMEPU3ALIUH ), IOJyYEHUE U IPUMEHEHUE

2.3

Anxanuensl: Oyraguen-1,3 u werunOyraaueH-1,3: cTpoeHue, BakHEUIIHE
XMMHYECKHE CBOWCTBA (peakuus noauMepusanun). [lomyyenne cMHTETHUECKOTO
Kay4yKa U pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psif. ALIETHIIEH -
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MPOCTEHIINI TPEACTaBUTENb AalKUHOB: COCTaB, CTpoeHHe, (GU3NYECKue Hu
XMMHUUYECKHUE CBOMCTBA (peaKkLMy TUAPUPOBAHNUS, FAJIOTEHUPOBAHNUS, TUIpaTallUH,
TOpPEHHUsI ), OJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, crpoeHue, (uU3NYECKHME W XHMHUYECKHE CBOWCTBA
(peakuuy raJJoreHHpOBAaHUS U HUTPOBAHHUS ), IIOJYUEHHE U IpUMEHEHHE. Toyour:
COCTaB, CTpPOEHME, (U3MUECKHEe M  XMMHUYECKME CBOWCTBA  (peakuuu
raJIOTEHUPOBAHNSA W HUTPOBAHMS), NOJYyYEHUE MU IpPUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTHueckas CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAMIEKAIIUMU K
pa3JIMYHBIM KJlaccaMm

2.6

IIpuponHble HUCTOYHHMKHU YriaeBOAOpOnoB. IlpupomHbli ra3 © IONYyTHBIE
Hedrsabie Tazpl. HedTh u ee mpoucxoxaeHue. CrocoObl mepepaboTku HEPTH:
[IEPETOHKA, KPEKUHI (TEpMUYECKUH, KaTaauTHYecKuil), nuposiu3. [IpoaykTsl
nepepaboTku He(TH, X IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B ObITy. KaMeHHbIi
YToJIb U IPOJYKTHI €T0 NepepadoTKu

Kchopoz[coL[epxcamHe OpraHu4YCCKHUC COCAMHCHUA

3.1

[IpenenbHBIC OJHOATOMHBIC CIIUPTHI. METaHOJI M ATaHOJI: CTpOeHUE, (pU3nIecKre
M XMMHYECKHE  CBOWCTBa  (peakuuu C aKTUBHBIMH  METaJlJIaMH,
raJloreHOBOJIOPO/IaMU, TOPEHHE), NpUMEHeHHe. BoAopoaHbie CBA3M MEXKAY
MOJIEKYJIaMH CIUPTOB. J[€ICTBHE METAHOJIA M ITAHOJA HAa OPraHU3M YEJIOBEKA.
MHOroaroMHbI€ CIIUPTHI. DTUJICHTIUKOb U TIUIEPHH: CTPOCHHE, GU3HYECCKUE U
XUMUYECKHE CBOMCTBAa (B3aMMOJIEWCTBHE CO  IIEJTOYHBIMH  METaJJIaMH,
KauecTBEHHAsl peakiusi Ha MHOTOaTOMHBbIE CHHPTHI). JleiicTBHMe HAa OpraHu3M
yenoBeka. [ [puMeHeHune rMnepruHa v 3TUIICHTIIUKOJIA

3.2

@deHol: CTpOEHHE MOJEKyNbl, (U3MUYeCKMe U XUMHUYECKHE CBOMWCTBA.
Tokcuunocts enona. [fpumenenue penona

3.3

AJ'ILI[GFI/II[BI N KCTOHBEI. cDOpM&J'IB,I[Gl"PII[, anerajiblacrul: CTpocHue, (1)I/I3I/I‘ICCKI/IG u
XUMHYCSCKHE CBOMCTBA (peaKIlI/II/I OKHCJICHHUA M BOCCTAHOBJICHUS, KQYCCTBCHHBIC
peaKI_II/II/I), IMMOJIYYCHHUEC U ITIPUMCHCHUEC

3.4

OnHOOCHOBHBIE TNpesebHble KapOOHOBBIE KHCIOTHL. MypaBbUHas M yKCYCHas
KHCIIOTBI: CTpO€HHue, (pu3mueckre M XMMHYECKHE CBOWMCTBA (CBOMCTBa, oOmIMe
UL Kjacca KHUCIOT, peakuus 3TepuuKanuu), MOJTydeHHE U NpUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsE KUCJIOTHI KaK MPEJICTABUTENU BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOILEe JIeiicTBHE

3.5

CrnoxHble 23Ul KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIIN3 CIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xupos. buonoruueckast poib
KUPOB

3.6

VYraeBopl: cocTaB, KiacCH(pUKaIMs YIIeBOJOB (MOHO-, M- U TOJIMCAXaAPHIB).
I'moko3a - mpocredmnii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJIBI,
¢u3nyeckre U XMMUYECKHE CBOWCTBA (B3aMMOJAEWCTBUE C THAPOKCHIOM MeEIu
(IT), oxucienne aMMHaYHBIM pacTBOpoM okcuaa cepedpa (I), BoccranoBIeHUE,
OpOXKeHHE TJIIOKO3bI), HaXOXKJCHHWE B MPHUPOJE, MPUMEHEHHE, OHOIoTrnvecKas
ponb. ®orocunTte3. pykTo3a Kak U30Mep IIIOKO3bl. Kpaxman u 1meimiono3a Kak
npupojHbie noauMepsl. CTpoeHue Kpaxmana M 1eiuntosio3bl. dusnueckue u
XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs! PEaKIIHsl C HOJI0M)

A3oTcoaepkalliie OpraHnyecKue CoeAMHEHUs
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4.1

AMUHOKHUCIOTH Kak aM(pOTepHble OpraHMYecKue coeAuHeHus. Puzndeckue u
XUMHUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe TiuiuHa). buomoruueckoe
3HaYE€HUE AaMUHOKHUCIOT. [lenTu sl

4.2

benkn kak IpupoAHbIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OeNKOB. XMMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ACHATypalts, Ka4YeCTBEHHbIE PeaKkIMK Ha OeJIKH

BricokoMoeKyIsipHbIE COSMHEHMS

5.1

OCHOBHBIC MOHATHS XHUMHHU BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/’IZ MOHOMCD,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIMMEPHU3allu, CPEAHAA MOJICKYJIAPHAA
macca. OCHOBHEIC MCTOABI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ -
noJIuMEepu3anus U MMOJUKOHIACHCAIIHUA

5.2

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB W UX IPEBpAIlLEHUN:
03HaKOMJIEHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yykoB. [loiryueHre CHHTETUYECKOrO KayuyKa U pe3UHbI

[TpoBepsieMmbie TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOl niporpammsl (11 kimacc)

Kon
MIPOBEPSIEMOTO 00pa3zoBaTesbHON MPOrpaMMBbl CPEHETr0 00111er0 00pa3oBaHUA

pe3ynbTaTa

HpOBepﬂeMLIe NpEeAMETHBIC PE3YJIbTATBI OCBOCHUS OCHOBHOH

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

Bnagenue cuctemMoll XMMMYECKHMX 3HAHMM, KOTOpas  BKIJIIOYAET:
OCHOBOIOJIararolue MOHATUS (XUMUYECKUHN AJIEMEHT, aTOM, 3JIEKTPOHHAs
oboymoyka aroma, S-, P-, O-dMEKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJa, BAJIEHTHOCTh, 3JIEKTPOOTPHULIATEIbHOCTh, CTETIEHb OKHCIECHMS,
XUMHYecKass CBA3b, MOJb, MOJIIpDHAas Macca, MOJSPHBIA 00BbeM,
KpUCTAJIJINYECKasl PEIIETKa, TUIIl XUMUYECKUX PEaKIHUi (OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE, DJK30- W DJHJIOTEPMUYECKHE, DPEAKIUM HOHHOTO
oOMeHa), pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IICKTPOIUTHUECKAS
JUCCOLMAIMs, OKHUCIUTENb, BOCCTAHOBMUTENb, CKOPOCTb XHMHUYECKOU
peakuuy, XUMHYECKOE pPAaBHOBECHE); TEOPUM U 3aKOHBI (TEopHs
JJIEKTPOJUTUYECKOM  auccoumanuu, Ilepmoguueckuit  3akon  [I.W.
Menpeneena, 3aKOH  COXpaHEHUS  Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHH, (PAKTOIOTHYECKHE CBEJICHHS O CBOMCTBax,
cocTaBe, IIOJyuYeHUHM U O€30MaCHOM HCHOJIb30BAaHUM  BaKHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JesATeIbHOCTH
YelioBeKa

1.2

ChopMupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHble MPHU3HAKU U
B3aUMOCBSA3b M3YYEHHBIX [IOHATHM, IPUMEHATH COOTBETCTBYIOILME
MOHATHS ITPY OMMCAHUU CTPOCHMS U CBOWCTB HEOPTAaHWYECKUX BELIECTB U
UX IIpEBpalICHUM; BBIABIATH B3aUMOCBA3b XUMHUYECKMX 3HAHUU C
MOHATUSAMM U NPEACTABICHUAMHU APYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnanenue OCHOBHBIMM METOJlaMM HAYYHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKUX  sBJIEHUH  (HaOnIofieHWe, U3MEpEeHHe, OSKCIIEPUMEHT,
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MOJICIIUPOBAHNE)

14

ChopMUpOBaHHOCTh yYMEHUH ONpEAETSATh BaJICHTHOCTh M CTEICHb
OKUCJICHUS XUMHYECKHUX JIEMEHTOB B COCIMHCHHUSAX Pa3IMYHOTO COCTaBA,
BUJ XMMHYECKOH CBsi3W (KOB&JICHTHAs, WOHHAs, MeETaJUIMYeCKas,
BOJOPOJHAs) B COCOUHEHUSAX, TUI  KPUCTALIMYECKOH  PEIIETKH
KOHKPETHOTO BEIIIECTBA (aromHas, MOJICKYJISIpHAS, MOHHas,
MeTaJuTn4ecKas)

1.5

ChopmupoBaHHOCTh YMEHUH ONpENeNATh XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCAMHEHUMN

1.6

CdopmupoBaHHOCTH YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKITUH TI0
pa3IMYHBIM TpH3HaKaM (YUCIy M COCTaBy pEarupyroliuX BEIIECTB,
TerioBoMy 3(G(}EKTy peakiuy, W3MCHCHHI0 CTENCHEH OKHUCIICHHS
AJIEMEHTOB, 0OPATHMOCTH PEAKIINH, YYACTHIO KaTaan3aTopa)

1.7

CdopmupoBaHHOCTh YMEHUN COCTABIATh YPABHEHUS PEAKIUN Pa3TUUYHbBIX
TUIIOB, IOJIHBIE U COKpAILlEHHbIE YPaBHEHMsI peaKLMil MOHHOro oOMeHa,
YUUTBIBASL YCIOBUS, IIPU KOTOPBIX 3TH PEAKLIUU UAYT A0 KOHIIA

1.8

ChopmupoBaHHOCT, YMEHUN MPOBOAWTH pPEAKIMU, TMOATBEPKAAIOIINE
KAueCTBEHHBIH  COCTAaB  PA3JIMYHBIX  HEOPraHMYECKHMX  BELIECTB,
pacrmo3HaBaTh ONBITHBIM IIyT€M HOHBI, MPHUCYTCTBYIOIIUME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCT, yMEHUN pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA MOCPEICTBOM COCTABJIECHUS 3JEKTPOHHOTO
OanaHca 3TUX peakuuit

1.10

CpopMUpPOBAaHHOCT, ~ yMEHHH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOHN peaklny OT Pa3iInyHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE ~ YMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBUS
(mpunnun Jle Hlatense)

06111351 1 HCOPraHNYCCKasA XUMHA

2.1

CdopMupoBaHHOCTH YMEHUH pacKpbIBaTh cMBICT [leproamdeckoro 3akoHa
JAN. MenneneeBa W JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLLYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH

2.2

ChopMHUpPOBAaHHOCTh YMEHUW XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHMYECKHX 3JIeMeHTOB 1 - 4 mepuonos [leproanueckoi cucTeMsl
xumudeckux snemeHtoB .M. MenaeneeBa, HCIonb3ys mousatus "s-, p-, d-
JJIEKTPOHHBIE  opOuTanu", '"sHepretmueckue ypoBHHU", OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKHUX DJIEMEHTOB M HX
COCIMHEHMM 10 mnepuojaM u rpymnnam llepuonuyeckon CUCTEMBI
xuMudeckux djaemenToB .. Menaeneena

2.3

ChopMHUpOBAaHHOCT, YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XHUMHUYECKHE CBOUCTBA HCOPraHNYCCKUX BCIICCTB Ppa3IMYHLIX KJIACCOB,
MOJTBEPXKIAaTh  CYIIECTBOBAHME  T'CHETHYECKOM  CBSI3U  MEXIY
HCOPraHNYCCKUMU BelIeCTBaMun C IIOMOIIBIO ypaBHCHI/II\/JI
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COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[PII;'I

2.4

CdopmupoBaHHOCTH YMEHHUH yCTaHaBIUBATh MIPUHA/IICKHOCTD
HEOPraHWYECKUX BEIECTB II0 HMX COCTaBYy K OIPEAEICHHOMY KJIacCy
(rpymmne) coeauHeHHWH (MPOCThle BElIeCTBA - METaIbl MU HEMETasllbl,
OKCH/JIbI, OCHOBAHUSI, KUCJIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHUN UCMOIH30BaTh XUMUUYECKYIO CUMBOJIUKY JJIsI
coctaBieHUs (GOPMYNl BEIIECTB W YypPAaBHEHUH XHMHUYECKUX PEaKIIHA,
cuctematudyeckyro HoMmeHkIaTypy (IUPAC) um TpuBHaibHBIE Ha3BaHUSA
OTJIETIbHBIX HEOPraHWYECKUX BEHIECTB (yrapHbIil ras, YIJIEKUCIBIA Tas,
aMMHUaK, raiieHas U3BeCTb, HeTalleHasi U3BECTh, MUTHhEBAsI COMA, MUPUT U

Jpyrue)

2.6

CpopMUpOBAaHHOCT, YMEHHMM XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3UYHBIX KIIACCOB,
MOATBEPXKIAaTh  CYIIECTBOBAHWE  TEHETHYECKOM  CBSI3M  MEXIY
HEOpPraHUYECKUMU BEIIECTBAMHU c MTOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN

2.7

ChopMHpoBaHHOCTh YMEHMH IJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
SKCHEPUMEHT (pa3joKeHHEe IMEepOKCHAa BOJOpOJa B IMPUCYTCTBHU
KaTajau3aTopa, ONpPEJEICHHE Cpelbl PAacTBOPOB BEIIECTB C IOMOILBIO
YHUBEPCAJIbHOIO WHAMKATOpPA, BIMSHUE pa3IM4YHBIX (PAKTOPOB Ha
CKOpPOCTb ~ XMMMYECKOM  peaklMH, peakuud HOHHOro  OoOMeHa,
KayeCTBEHHbIE PEAaKLIMU Ha Cyjib(ar-, KapOOHAT- U XJIOPHUA-aHHOHBI, Ha
KaTHOH aMMOHMS, pEIlIeHHWEe SKCIEPUMEHTAIbHBIX 3aJad M0 TeMam
"Mertamnel" u "Hemeramnsl") B COOTBETCTBUM C MpPaBUIAMU TEXHUKH
0€30MacHOCTH TpH OOpalleHWH C BELIeCTBAaMH M JIaOOpPaTOPHBIM
000pyZI0BaHUEM; TPEACTABIATh PE3yJbTaThl XMMUYECKOIO SKCIEPUMEHTA
B (QopMe 3anmucd  ypaBHEHUH  COOTBETCTBYIOIIMX  pEAKIHH |
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCT,  yMEHHMI  cOONMIOATh  TpaBHJIa  MOJB30BaHUS
XUMUYECKON TOCyIod U J1abopaTOpHBIM O00OpYJOBaHUEM, a TakKkKe
npaBmiia 00pallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTTHITOB

2.9

ChopmMupoBaHHOCTE YMEHUH XapaKTepHU30BaTh XUMHYECCKHE IPOIIECCHI,
JeKalMe B OCHOBE MPOMBIIIJICHHOTO TONYyYEHUS CEPHOM KHCIOTHI,
aMMHaka, a Takke CHOOPMUPOBAHHOCTh TMPEACTaBICHUN 00 0oO0Imx
HAyYHBIX TMPHUHIMIIAX U JKOJIOTUYECKUX MpobdIeMax XUMHYECKOTO
MTPOU3BOJICTBA

XuMHUA U KU3Hb. PacueTsl

3.1

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUH O XHUMHYECKON COCTaBIISIONICH
€CTeCTBEHHOHAYYHOM KapTHHBI MHMpa, POJIM XMMHUU B NO3HAHUM SIBICHUIN
OpUpoasl, B (OPMHPOBAHMU MBIIUIEHUS M KyJbTYphl JMYHOCTH, €€
(YHKIMOHATBLHOM  TPaMOTHOCTH,  HEOOXOJMMOM  uIg  peuleHus
IPAKTUYECKUX 3a/ad U SKOJIOTMYECKM OOOCHOBAHHOIO OTHOILLEHMS K
CBOEMY 3/I0pOBBIO U IIPUPOJHOM cpenie

3.2

ChopMupoOBaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XMMUYECKYIO
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nH(pOpMaLIKIO, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CpeCTBa MacCOBOMU
KOMMYHUKAIUHU, ceTh HTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE  yMEHHU  COONIOAATh MpaBWIA  AKOJOTHUYECKU
11€J1eC000pa3HOro MOBEACHUs B OBITY U TPYAOBOM JEATEIBHOCTH B LIEISAX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IIPUPOTHON CPEIb

3.4

Oco3HaBaThb  OMNACHOCTh  BO3JIEWCTBHS  HA  JKUBBIE  OPraHU3MBbI
ONPEACIICHHBIX BEUIECTB, TOHUMAas cMbIca nokaszarens 1K, nmoscHsaTe Ha
npuMepax CrocoObl yMEHBLIEHUS U MPEIOTBPALCHHUs] HX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

ChopmMupoBaHHOCTH YMEHHI MPOBOIUTH BBIUYUCICHUS C HUCIIOJIb30BAHUEM
MOHATHSA "MaccoBas J0Js BellecTBa B pacTBope”, 00bEMHBIX OTHOILIECHUI
ra30B MPU XHMHYECKUX PEAKITUSIX, MACChI BEIIECTBA WM 00BhEMa Ta30B 10
U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce MWIM OOBEMY OJHOTO U3
YYacTBYIONIMX B PEaKIWU BEHIECTB, TEIUIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHsS MacChl BEIISCTB, IMPEBpAIICHUS W
COXpaHEHUs SHEPTUU

[IpoBepsiembie aneMenThI conepxkanus (11 kmacc)

Kon

[IpoBepsieMblii 3IEMEHT COJIep>KaHuUs

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuMudeckuil sneMeHT. AToMm. SIpo atoma, W30TOMbI. DIEKTPOHHAS 00O0JOUKA.
DHepreTuyeckre ypOBHHU, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, 0-3I€eMEHTHI.
Oco0eHHOCTH pachpeeNieHrs dIEKTPOHOB M0 OpOUTANsIM B aTOMax SJIEMEHTOB
MEPBBIX YETHIPEX NMEPHOIOB. DIEKTPOHHAS KOH(DUTYpalHsi aTOMOB

1.2

[Iepnonnueckuit 3axoH u lleproanyeckas cucremMa XMMUYECKUX d1eMeHTOB J[. M.
MenpeneeBa. CBs3p nepuoanyeckoro 3akoHa M Ilepuoguueckoill cucremsl
xuMuyeckux vieMeHTtoB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHMUYECKHMX DJIEMEHTOB U
o0pa3yeMbIX MMH HPOCTBIX U CJOXKHBIX BELIECTB IO TPYINIaM M MEepUOJaM.
3HaueHue NEPUOINYECKOr0 3aKOHA B Pa3BUTHH HAyKH

1.3

Crpoenne BemectBa. XuMHUYEcKas CBsI3b. BHIbl XHMHUYECKOW  CBSI3U
(koBaJIeHTHasi HeMOJspHas W TOJSpHAs, HWOHHAasA, MeTauinueckas). oHsr:
KaTHOHBI U aHUOHBI. MeXaHN3Mbl 00pa30BaHMsI KOBAJICHTHOM XUMHUYECKON CBSA3H
(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b

14

BanentHOCTS. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemectBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA
BEIIECTB OT THUIA KpUCTAIIMYECKOM pemerku. [loHATHe 0 OuCIEpCHBIX
cucremax. VICTUHHBIE M KOJUIOMIHBIE PacTBOpbl. MaccoBas JOJIs BEILECTBA B
pacTBope

1.6

Knaccudukanus HeopraHmueckux coequHeHni. HomeHkiaTypa HeopraHu4eckux
BEILECTB
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1.7

XuMuueckas peakius. Knaccudukanus XUMHUYECKHUX peakuuii B
HEOPraHUYeCKOW M OpPraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTHUHU MPU XUMHUYECKUX PEAKIIUIX

1.8

CKOpoCTh peakiiu, ee 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKoe paBHOBecue. DaKTOpbI, BIMSIONIME Ha
coCTOsiIHUE XUMHU4eckoro paBHoBecus. [Ipunuun Jle [llarenbe

1.10

DnekTponutHyeckas auccoruanus. CuibHbIe M ciaadbie 3eKTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEWUTpanbHas, IIelodyHas. Peakumu
HOHHOI0 0OOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemerannsbl. [lonoxxenne HemetayioB B Ilepuoauueckoil cucreme XMMHUYECKHUX
anementoB .M. MenneneeBa m OCOOCHHOCTH CTpOEHHsI aTOMOB. Dusmueckue
CBOWCTBA HEMETAJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMeEpe KUCI0poa, Cepbl,

docdopa u yriaeponaa)

2.2

XUMHYECKHUE CBOMCTBA BAXXHEHIIUX HEMETAUIOB (TaJlOT€HOB, CEphl, a30Ta,
dochopa, yrmepoga M KpEeMHHA) M HX  COCOUHEHHH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHue
BOXHEHIINX HEMETAJUIOB U UX COETMHEHUI

2.3

Mertannsl. Ilonoxxenne wmertamnoB B Ilepuonmyeckoil cucrteMe XHMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS ANIEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. O6ume ¢uznyeckue cBoiictBa MeTayioB. CruiaBbl METALIOB.
DNEKTPOXUMHUYECKUN Psiji HAIPSHKEHUH METalJIOB

2.4

XUMUYECKHE CBOWMCTBA BAKHEHIIMX METAIJIOB (HATPHUM, Kalui, KalbIIHi,
MarHui, aJlOMUHUN, IIUHK, XpOM, KeJie30, MeIb) U uX coeauHeHui. OOiue
CrocoObI MOTy4YeHHsI MeTauIoB. [IprMeHeHrne MeTalIoB B OBITY U TEXHHUKE

2.5

I'eneTnyeckas CBsI3b HEOPraHNYCCKUX BCHICCTB, MMPHUHAMJICIKANIUX K PA3TITUYHBIM
KJj1accaM

XUMHUS U KU3Hb

3.1

Pons xuMum B oOecreyeHWH HKOJIOTHYECKOW, IHEPreTHYECKOW W MHUIIEBON
0€30MacHOCTH, Pa3BUTUU MeaULUHBL. [loHATHE O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIUN

3.2

[IpencraBienust 00 oOMMX HAy4YHBIX MPUHLHUIAX MPOMBIIIEHHOTO IMOJTy4€HHUS
BOXHEHIINX BemlecTB. UemoBEeK B MHpE BEIIECTB M MaTEPHAaliOB: BaKHEHIIIHE
CTPOUTCIIBHBIC MATCPUaJIbl, KOHCTPYKIUMOHHBIC MaTCpHaJIbl, KpaCKH, CTCKIIO,
KepaMuKa, MaTepuaibl sl DJIEKTPOHHMKH, HAaHOMATepHallbl, OpraHUYecKHe u
MUHEpaJIbHBIE YI0OpeHUs

3.3

XuMHST W 3/I0pDOBhE YEJIOBEKAa: IMpaBWja HCIIONB30BAaHMS JICKAPCTBEHHBIX
MperapaToB, MpaBuiIa 0€30MacCHOTO UCIIOJIb30BAHUS MPENapaToOB OBITOBOW XUMHH
B IOBCEIHEBHOM KU3HU

23



Jlnst poBeHHUST €IWHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1Mo xumuu (manee - EI'D mo
XMMHH) HCTIONB3YyeTcs MepeyeHb (Koaudukarop) mpoBepsieMblX TpeOOBaHMU K pe3yiabTaTam

OCBOEHHUSI OCHOBHON 00pa3oBaTeNbHON MpOrpamMmbl

9JICMCHTOB COACPKAHUA.

[TpoBepsiembie Ha EI'D o xumun TpedboBaHus

K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON TPOrpPaMMBI

cpenHero oomiero oopa3oBaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHMUSI
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbl CpeiHEro o01Iero oopa3oBaHus

1

Biranenue cucreMoi XMMUYECKUX 3HAaHUW, KOTOPAst BKIIIOYAET:

11

OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUA DJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToma, s-, P-, O-3JEKTPOHHBIE OPOUTAId aTOMOB,
OCHOBHOE€ U BO30YXJEHHOE COCTOSHHE aroMma, HWOH, MOJEKYya,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKHUCIICHHS, XMMUYECKas

cea3p (O~ um T-CBA3b | gparmple cBsA3u), ruOpuaM3alus aTOMHBIX
opOuTanell, KpHUCTAJUIMYECKas pEIIETKa, MOJIb, MOJIApHas —Macca,
MOJIIDHBIA  00bEM, MOJIApPHAs KOHIEHTpAIMs, PAcTBOPHI (MCTHHHBIE,
JIUCTIEPCHBIE  CHCTEMBI), KPUCTAUIOTHAPATBI,  YIIEPOIHBIA  CKEJIET,
(GyHKIMOHANBHAS TPYINa, PaavKal, W30MEPbI, CTPYKTypHas (opmyia,
nzoMepust  (CTpyKTypHas, TreoMeTpuyeckas (Luc-, TpaHCHU30OMEpus),
TOMOJIOTUYECKMI  Psijl, TOMOJIOTH,  YIJIEBOJOPOMBI, KHUCIOPOA- W
a30TCOJEpIKAIME COEAUHEHHUs, OWOJNIOTUYECKM aKTUBHBIE BEIIECTBA
(YyIJI€BOMBI, KUPBI, OEJNKH), MOHOMEpP, MOIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIAPHBIE  COEMHEHHS, KPEKUHT, pPU(GOPMHHT,  THUIIBI
XUMHYECKUX peaKkiuii (OKUCIUTENBHO-BOCCTAHOBUTENBHbIE, JK30- W
SHIOTEPMHUYECKUE, PEAKIMU HOHHOTO OOMEHA, TOMO- M TETEpPOTEHHBIE,
oOpaTuMble U HEOOpAaTHMBIE), PACTBOP, DIEKTPOIHUTHI, HEIIEKTPOIUTHL,
SJIEKTPOJIMTHYECKAS JUCCOLMAINS, CTENEHb JUCCOLMAINM, OKUCIUTEID,
BOCCTAHOBHUTENb,  DJIEKTPOJIU3,  CKOPOCTh  XHMHYECKOM  pEaKIluH,
XUMHUYECKOE PABHOBECHE)

1.2

TCOPHUH 1 3aKOHBI (Teopm[ XUMHUYECKOT'0 CTPOCHHUA OPTaHUYCCKUX BECIICCTB
AM. byrnepoBa, Teopus = DIEKTPOJUTUYECKON  JIMCCOLHUALINH,
[Tepnonnueckuit 3axkon [[.M. MeHnneneeBa, 3aKOH COXPaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHH, MHUPOBO33PEHUECKHE
3HaHUWA, JICKAIIME B OCHOBC INOHMMAaHUSA NPHUYUHHOCTH W CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUH, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEIIIECTBA HA aTOMHOM, MOJIEKYIIPHOM M HaAMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpEACTaBJICHUA 0 MEXaHUu3Max XUMHUYCCKUX peakunﬁ,
TCPMOAUHAMHUYCCKUX U KUHCTUUCCKHUX 3aKOHOMCPHOCTAX HUX NPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(aKTONIOTMUECKUE CBEICHHS O CBOWCTBAaX, COCTaBe, IIOJIYYCHUH U
0€30IIaCHOM  HCIIOJIb30BAaHMM  BAXKHEMINMX  HEOPraHUYeCKuX U
OpPTraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOMN EATEILHOCTH YEIOBEKA

1.5

o0Iue Hay4Hble NPUHLIUIB XMMHYECKOTO MPOM3BOJCTBA (HA IpUMEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, HepepabOTKH

cpenHero obOmero oOpa3oBaHHs |
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HeTH)

ChopmMupoBaHHOCTH YMEHUI BBISIBIISATH:

2.1

XAapPaKTCPHBIC NPHU3HAKU U B3aUMOCBSA3b MU3YUCHHBIX HOHHTHfI, IMPUMCHATH
COOTBECTCTBYIOIIHUE IIOHATHA IIpHU OIHWCAaHWKM CTPOCHHUA U CBOMCTB
HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYECKMX 3HAHHMU C IOHATUIMU U NpeaACTaBJICHUAMU
Apyrux npeaMeToB IJid 0oyiee OCO3HAHHOIO ITOHMMAHUSA U OOBICHEHHS
CYIIHOCTHU MAaTCPUAJIBHOTO CAMHCTBA MUPa

ChopMupoBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHHUS XHMHYECKUX COCIMHEHUM MEXKIYHapOJHOTO COM03a
TEOPETHYCCKOM M MPUKIIATHON XMMUU U TPUBHAJIbHBIC Ha3BaHUS BEICCTB,
OTHOCAIIUXCS K M3YYEHHBIM KJIACCaM OPTaHMYECKUX M HEOPraHUYeCKHX
COCTUHEHUN

3.2

XMMUYECKYI0 CHMBOJIUKY JUISI COCTaBJI€HUs (OPMYJI HEOpPraHHMYeCKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPALLIEHHBIX U
CKeJIETHBIX ) (POPMYJT OPraHUYECKHUX BEILECTB

CdopmupoBaHHOCTH YMEHUS KIIACCUPUITUPOBATE:

4.1

HEOpPraHMYeCKue BEIECTBA, CAMOCTOSTENBHO BBIOMPAaTh OCHOBAaHUS H
KpUTEPUH I KJIacCU(UKALNY U3YYaeMbIX XUMHUECKHUX OOBEKTOB

4.2

OpraHHu4YeCKUC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTL OCHOBAaHHA H
KpUTCPUHN IJId Knaccmbnxaupm HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IUYHbIM IpU3HAKaM (YUCIY M COCTaBy pEarupyroliux BEIIECTB,
TEIIOBOMY 3¢ QEeKTy peakluu, HW3MEHEHMIO CTeNeHEeHl OKHUCIIeHUs
3JIEMEHTOB, 00OPaTUMOCTH PEAKIUH, YIaCTUIO KaTaanu3aTopa)

CpopMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y>KICHHOM COCTOSIHHH) U MOHOB XMMHYECKHX
aneMeHToB | - 4 nmepuoaos [lepuoanueckoit cucremsl [I.1. Menneneesa u
WX BAJICHTHBIC BO3MOXKHOCTH, HCIIOJIb3YS TIOHATHS S-, P-, d-3JIEKTPOHHBIC
opOuTaNu, S3HEPreTHYeCKre YpOBHU

ChopmupoBaHHOCTh YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 0Opa3yeMbIX HUMH COEAMHEHUH IO
MIEPUOJIaM U TpyIIIaM

ChopMHUpPOBAaHHOCT YMEHHUS COCTABJISATh YPaBHEHUS XUMHUYECKHUX
peaKurii U pacKpbIBaTh UX CYIIIHOCTb:

7.1

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEIACTBOM COCTABJICHUS
AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

7.2

YpPaBHEHUs pEAaKUUH pa3IMYHbIX THIIOB; IIOJHBIE W COKPAILIECHHBIE
ypaBHEHMS peakiii HOHHOTO OOMEHa, YYUTHIBas yCJIOBUS, IPU KOTOPBIX
9TH PEAKLIUU UAYT 10 KOHIA

7.3

peakimii TUAPONIN3a, peaKIHid KOMIUIEKCOOOpa3oBaHUsl (HAa TpHUMeEpe
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THAPOKCOKOMIIJIEKCOB IMHKA U aJ'IIOMI/IHI/ISI)

ChopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

8.1

Ha KOHKPETHBIX IPHMEPAX XapakTep 3aBMCHMMOCTH PEaKIMOHHOM
CIIOCOOHOCTH ~ OPraHHYECKMX COEIAMHEHUM OT KpPAaTHOCTM M THIIA
koBasieHTHON cBsa3u (O~ m T-CBA3H)  piapmuOro BimssHUA aTOMOB M
IPYIIl aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOEHHOCTEH peaau3amun
PA3IMYHBIX MEXaHU3MOB IIPOTEKAHUS PEAKIIUI

8.2

XapaKTepHble XHMMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIMMH
SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMHUUYECKUX PEAKLIUN

ChopMupoBaHHOCTE YMEHHS XapaKTEpPH30BaTh COCTaB W BaKHEHIIHE
CBOWCTBA BEIICCTB, NPUHAIICKAINIUX K ONPEACICHHBIM KilaccaM |
TpynmnaM COeIWHEHUN (TPOCTHIE BEIIECTBA, OKCHJIBI, TUAPOKCUIBI, COJIH;
YIJIEBOJOPO/IbI, TPOCThIe 3(PUPBI, CIUPTHI, (PEHOIIBI, aTbJICTH/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CIOXKHBIC J(UPHI, >KHPBI, YIIIEBOABI, AMHUHBI,
AMUHOKHCIIOTBI, OCJIKH)

10

ChopmupoBaHHOCT, YMEHHS MPOBOAHUTH pPacyeTbl MO XUMHUYECKUM
dbopMyllaM W ypaBHEHUSM XUMHYCCKHX PEAKIMH C HCIIOJIb30BAHHEM
(bu3MYECKUX BEIUYHH:

10.1

Macchl (00beMa, KOJTMYECTBa BEIECTBA) MPOAYKTA PEeaKIMU, €CIU OJHO U3
HWCXOJHBIX BEIIECTB JAHO B BHUJIE€ PACTBOpa C OMNPEACIICHHONM MacCOBOM
J0JIEl paCTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MacCOBO# WJIH 00bEMHOI A0JI1, BbIXOJa IPOAYKTAa peaKInuun

10.3

TEIUIOBOTO AP deKTa peakuui

10.4

00BbEMHBIX OTHOIICHHH Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Bragenue cucremoll 3HaHMHW O METOJAX HAy4HOTO IIO3HAHUS SBJICHHUU
MIPUPO/BI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE IPUMEHATH
9TH 3HaHUS TPHU SKCIEPUMEHTAIBHOM HCCIEOBAaHUM BEIIECTB W JUIS
OOBSICHEHUS! XHMHYECKUX SBJICHUH, MMEIOIIMX MECTO B NPUPOE,
MPaKTUYECKON AESITETbHOCTH YEJIOBEKa U B MIOBCEHEBHOM KU3HU

12

ChopMHUpPOBAaHHOCTh YMEHHUS MPUMEHATh (MCIOJIB30BaTh) 3HAHHUS O
COCTaBE U CBOMCTBaX BELIECTB [JIsi SKCHEPUMEHTAIBHOW MPOBEPKHU
TUTIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHYECKUX
peakuuii W MPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYILIECTBIICHHUS;
CHUCTEMHBIE XUMHUYECKUE 3HAHUSA I OOBSCHEHUS W TMPOTHO3MPOBAHUS
SIBJICHUHM, HUMEIOIIUX €CTeCTBEHHOHAYUYHYIO MPUPOAY; IS HPUHATHUS
IPaMOTHBIX pEIICHUN MPOOJIeM B CUTYaAIUSAX, CBSI3AHHBIX C XUMHUEH

13

ChopmupoBaHHOCT, YMEHHUS IJIAaHUPOBaTh U MPOBOAUTH XUMHYECKUMN
9KCIIEPUMEHT (IIOJIyUEHHWE M H3YUYEHUE CBOMCTB HEOPraHWYECKUX U
OpraHMYECKHUX  BEIIECTB, KAa4eCTBEHHbIE pEaKIHUH  YIJIeBOJOPOIOB
pa3IMYHBIX KJIAcCOB M KHCIOPOJCOAEP)KAIUX OPraHMYECKHUX BEILECTB,
pelIeHre YKCIIePUMEHTaIbHBIX 3a7a4 M0 paclo3HaBaHUI0 HEOPTaHUYECKUX
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U OpPraHWYEeCKHUX BEIIECTB) C COOJIIOJCHHEM TMpaBWi 0O€30MacHOro
oOpamieHuss C BemecTBAaMH U Ja0OpaTOpHBIM  0OOpPYHOBaHHEM;
(bopMyYIIHpPOBATh TSN UCCIICIOBAHMS; MPEACTABIIATE B PA3IUYHON (opme
pe3ynbTaThl  OKCIIEPUMEHTA, AaHAIM3UPOBaThb M OICHUBATh  HMX
JOCTOBEPHOCTh

14

ChopMHPOBAaHHOCTh YMEHHSI OCYIIECTBISATH II€JICHANPABICHHBIA MMOMCK
XUMHAYECKON MH(pOpPMALMU B Pa3IMYHBIX UCTOYHUKAX (HaydHast U y4yeOHO-
Hay4YHas JIMTeparypa, CpecTBa MacCOBOM HH(OpMaIuu, ceTb MHTepHET U
Apyrue), KPUTHYECKH AaHAIM3HPOBATh XHMHUYECKYIO HH(OpPMAIHIO,
nepepabaThiBaTh €€ M HCIOJb30BaTh B COOTBETCTBUU C IOCTaBJICHHOM
yueOHoI 3a1adeid

15

CpopMUpPOBAaHHOCT ~ YMEHHS NPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBaTh HWHGOPMAIUIO C TO3MIMH SKOJOTUYECKOH O€30ImacHOCTH
MOCIICACTBUI OBITOBON W TPOM3BOJICTBEHHOHW NIEATEIBHOCTH YEIOBEKa,
CBS3aHHOM ¢ mepepaboTkoi BemiecTB; CGHOPMUPOBAHHOCTh YMEHUUN
OCO3HABaTh OIMACHOCTh BO3JICHCTBHS HA KUBBIE OPTaHU3MBbI ONPEICITICHHBIX
BEILIECTB, IIOHUMAas CMBICI TOKa3aTels MpeleibHOM JOMYCTUMOM
KOHIIGHTPAllUM, W TIOSACHATH HA MpPHUMEpPax CIIOCOObI YMEHBIICHHS H
MPEIOTBPALICHHUS UX BPEAHOTO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKa

IlepeyeHb 31eMeHTOB cofep:kaHusl, IpoBepsieMbIx Ha EI'D mo xumun

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

TeopeTnyeckrie OCHOBbI XUMUHU

11

Crpoenne BemectBa. CoBpeMeHHass MOJIENIb CTpOEHHUs aToma. PacmpeneneHue
JIGKTPOHOB IO 3HEpreTHyYeckuM ypoBHsIM. Kiaccudukanus XUMHYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTeTHUECKUX YPOBHEW aToMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE U BO30YX/JIEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAas
KoH(urypanus aroma. BaieHTHbIE 2JIEKTPOHBI

1.2

[Tepuonnueckas cucrtemMa xumuyeckux dsnementoB .M. Mengeneesa.
@usnueckuit cmbicn Ilepuonunueckoro 3akoHa .M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JJIEMEHTOB M HMX COEAMHEHHH 10
nepuojaM M TpynnaM. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOMCTB IPOCTHIX
BEILIECTB, BOJOPOJAHBIX COCTMHEHM, BBICIINX OKCUA0B M THIPOKCHIOB

1.3

BanenTHOCTE. DNeKTpOOTpUIIATENLHOCTE. CTENEHb OKUCIECHUS

1.4

Buapl xumuyeckoi cBsi3u (KOBaJieHTHAs, MOHHAsS, METAJUIMYECKasi, BOJOPO/IHAS)
Y MEXaHU3MBI ee 00pa3oBaHus. MexXMOIeKyIsIpHbIe B3anMOIeiicTBUs. BemiecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpOCHHMS. TUIbl KPUCTAUTMYECKHX
peneToK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUMA KPUCTAINIMYECKON PEIIeTKI

1.5

XuMuueckas peakius. Knaccudukanus XUMHUYECKHUX peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAaHEHUSI MacChl BEILIECTB

1.6

CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB

1.7

TemnnoBbie 3¢ heKTh XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs
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1.8

OO6parumblie peakiuu. XUMHUYECKoe paBHoOBecHwe. DakTopbl, BIUAIOINIMEC Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle llarense

1.9

Onexrponutuyeckas aucconnanus. CuipHbIe W ciadble 3aekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCNasg, HeWTpaibHas, wienoyHas. CTeneHb
aucconuanui. Peakiuy noHHOro ooMeHa

1.10

IMaaponus coneit. MonHoe mpousBeaeHue Boabsl. Bogopoaueiii nmokazarens (pH)
pactBopa

111

CrniocoObl BbIPaKEHUs KOHLICHTPALUU PACTBOPOB: MAacCOBasi JA0JI1 PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAsi KOHLEHTpalus. HachlllleHHble ¥ HEeHacChIILEHHbIe
pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHne BemecTB B cpeaax ¢
pa3HbIM 3HaYeHHEeM pH. MeToIbl 2JIEKTPOHHOTO OaaHca

1.13

DNEKTPOIN3 PAaCTBOPOB U PACILIABOB COJIEH

OCHOBEI HeOpFaHI/I‘ICCKOﬁ XUMHNHN

2.1

Knaccndmxaunﬂ HCOPraHUYCCKUX COCIUHECHUM. HOMCHKJ'IaTypa HCOPIraHU4YCCKHX
BCIICCTB

2.2

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATPHM, Kajaui, KaJblIH,
MarHuii, aqlOMUHHHA, IIUHK, XpOM, >Kele30, MeAb) U UX coenuHeHuil. OOmue
CIOCOOBI MOTYUYECHUS] METAIIJIOB

2.3

XUMUYEeCKHE CBOMCTBA Ba)KHEWIIUX HEMETa/NIoB (TaJoreHOB, Cephl, a30Ta,
dochopa, yriepoma W KpeMHHs) HM = MX  COCIWHEHUU  (OKCHUIIOB,
KHCIIOPOJICOAEPKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHU )

2.4

I'eneTnueckas CBSI3b HCOPraHNYCCKUX BCHICCTB, IMPUHAMIICIKAIINX K PA3JIMYHBIM
KJ1accaM

2.5

Nnentudukanus HeopraHM4ecKux coeAuHeHui. KadecTBeHHblEe peakiuu Ha
HEOPraHUYECKHE BEILIECTBA U HOHBI

OcHOBEI OpFaHI/I‘{CCKOﬁ XUMHNHU

3.1

OCHOBHBIE  TIOJIOKEHMSI TEOPUM XUMHUYECKOIO CTPOEHHMS OpraHMYeCKHX
coequHennit A.M. BytiepoBa. YTiepoaHbIil CKENET OPraHu4YeCKOM MOJICKYJIBI.
KpatHocTh Xxumudeckoii ceaszu, O~ u T-CBIA3H  gp3- sp2- sp-rubpuamsamuu
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMHUYECKOTO
ctpoeHus Moaekyn. ['omonoru. ['omonornuecknii psaa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  ¢gyHkuuoHanbHOM  Tpymme.  OpueHTanuoHHble  3hdexTs
3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccuukanuu oOpraHudeckux BemiecTB. Homenkmatypa
OpPraHUYECKUX COEAMHEHHWH (cucTemMaTtudeckas) W TpPUBHAIbHbIE HAa3BaHMS
BAKHEUILINX IIPEICTaBUTEIIECH KJIACCOB OPraHUYECKUX BEIECTB

3.4

CBoOOAHOpAIUKAIBHBIH W HMOHHBIM MEXaHW3Mbl peaknuu. [loHsTHE O
Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiineBa
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3.5

AJikaHbl. XMMUYECKHE CBOMCTBA AJKAHOB: raJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUUYECKOE Ppa3JIOKEHHUE, KPEKHUHI, H30oMepu3auus, ropenue. [lomydenue
ankanoB. lluknoankanel. Crenuduka CBOMCTB LMKIOAJIKAHOB C  MajbIM
pa3sMepom 1ukia. Peakuuy npucoeIMHEHUs U PaauKaJIbHOTO 3aMELIECHUS

3.6

AnkeHbl. XMMUYECKUE CBOMCTBA: pEeaKLMM IMPUCOEAUHEHUS (TalOreHUpOBaHUE,
T'MJIPUPOBAaHUE, TUAPOrajJOreHUPOBAaHUE, T'MIApATalys), TOPEHUs, OKUCIECHUS U
nonuMepu3anyu. lIpoMbInuieHHBIE ¥ J1a0OpaTOpHBIE CIIOCOOBI  MONYYEHUS
AJIKEHOB

3.7

AnkagueHsl. XUMHYECKHE CBOMCTBA AalKaJUMEHOB: PEAKLUHUU IPUCOEAUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMsT U noiaumepusauuu. Ilomyuenue
aJIKaJJueHOB

3.8

Ankuabl. XMMHUYECKHUE CBOMCTBA: PEAKIIMU NMPUCOETUHEHHUS (TaJlOT€HUpPOBAHUE,
TUAPUPOBAHUE, TUIpATAIUs, THIPOTaJIOTeHUPOBAHKE) KaK CIOCO0 MOJyuyeHUus
MOJJMMEPOB M JIPYTHX IOJE3HBIX MNPOAYKTOB. Peakumu 3amemenus. ['opeHue
aleTUIeHa KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHH JUIsl CBAPKHU U PE3KHU
MertauioB. [IpuMeHeHne anerniieHa

3.9

Apenbl. XWMHYECKHE CBOMCTBAa O€H30JIa: PEaKIUuu  SIEKTPOOUIHLHOTO
3aMelIeHus, TMpUcoennHeHuss (TUIpUpOBaHUE, TaloreHupoBanue). Peakuus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiryona. [lomydenwe OeH3oua.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoina. [lomumepusanus cTHpoia.
CriocoObl MosydeHus U NPUMEHEHUE apOMaTHUECKUX YIIIEBOJAOPO/IOB

3.10

Cnuptel. [lpenenbHple  OJHOATOMHBIE CIHUPTHL. XHUMHYECKHE CBOMCTBA!
B3aMMOJICHICTBME C  HaTpUEeM KaK CIOCO0  YCTaHOBJEHHUS  HaJIM4Us
THJPOKCOTPYNIBI, C  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISApHAs AeruapaTanus. Peakuus ropeHus.
ITomyyenune »oraHONa: peakuuss OpOKEHUS TIIIIOKO3bI, THIpaTalys 3TUJICHA.
OTUJEHITIMKONIb U TIIMLEPUH KaK IMPEICTABUTENH INPEACIbHBIX MHOTOAaTOMHBIX
CIIUPTOB

3.11

®enon. Xumuueckue cBOicTBa (heHosa (peakUuy C HaTpUeM, THUIPOKCHUIOM
HaTpusi, Opomom). [lomyuenue peHona

3.12

Anbneruapl. XUMUYECKHUE CBOMCTBA MPEENbHBIX allbJIETUAOB: TUAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMM Ha KapOOHWIBbHYIO Tpymmy (peakmus '"cepeOpsHOTo
3epkana', B3aumoeiicteue ¢ ruapokcuaom meau (II). Tlomydenue mpenenbHBIX
aNbJCTUIOB: OKHWCJICHUE COUPTOB, THApATallds aleTuieHa. AIICTOH Kak
MpeICTaBUTENh KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHCICHUS alleTOHa

3.13

KapOoHoBble KHCIIOTBI. XHUMHYECKHE CBOWCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB MYPaBbUHON KHCIIOTHI.
[TonyyeHnue mpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIIMPTOB, AJBAETMAOB. BrIicine npenenbHble U
HenpeaeabHbIe KapOOHOBbBIE KUCIOTHI

3.14

Cnoxuble »¢upel u kupbl. CrocoObl TONYyYeHHS CIOXKHBIX AI(PHUPOB.
O6parumocth peaknuu dtepuduxanuu. IlpuMeHeHHe CIOXKHBIX S(GUPOB B
MUIIEBOM M map(hroMepHON HPOMBIIUICHHOCTH. JKUpPBI Kak CIOXKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUe. [HMIponu3, WiIM OMBUICHHE, JKUPOB Kak CIOCO0
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MPOMBIIIJICHHOTO TOJYYEHHUS COJIeH BBICIIUX KapOOHOBBIX KUCIOT. Mbina xax
COJIM BBICIIMX KapOOHOBBIX KUCIIOT

3.15

XUMHUECKHE CBOMCTBAa TJIOKO3bl: PEAKUUH C YYaCTUEM CIHMPTOBBIX U
QJIBJICTUIHOM TPYII M MOJIOUHOKHCTIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, ee
3Ha4YeHUE B JKU3HEAEATEIIbHOCTU opraHusma. Jlucaxapusl: caxaposa, MajabTo3a.
BoccranaBnuBaromuye M HEBOCCTaHaBIMBaroIIMe aucaxapuisl. [‘uaposns
nucaxapunoB. [lomucaxapuapl: kpaxmai, riaukoreH. CTpoeHHe MakpoMOJEKYI
KpaxMaja, IJIMKOT€HAa WU LeJUI0a03bl. (DU3MUYEeCKHe CBOWCTBA KpaxMaua H
LEJUTI0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmajia: THUApPOJIU3, KayeCTBEHHas
peaknys ¢ MoAoM. XMMUYECKHE CBOMCTBA LEJUIIONO3bI: TUAPOIU3, MOIYyYCHHE
3¢upoB LemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIH LIEJK)

3.16

AMHHBI. AMHHBI KaK OPraHUYE€CKHME OCHOBAHUS: PEAKIMU C BOJOH, KHCIOTaMHU,
peakuuss TOpeHHs. AHWUIMH KakK [peACTaBUTENb apOMaTUYECKUX aMHHOB.
XUMUYECKUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHUCJIOTaAMH, OPOMHOM
BOJOM, okucienue. [lodyyeHue aMHMHOB aNKWIMPOBAaHMEM aMMHaka U
BOCCTAaHOBJIEHUEM HUTPONPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHUCIOTEL M OenKu. AMUHOKHUCIOTHI Kak aM(pOTEpHblE OpraHUYECKUe
coeauHeHusi. OCHOBHbBIE AMHMHOKHUCIOTBHI, oOpasyromue Oenku. XUMHYECKHUe
CBOMCTBa OEJIKOB: TUMAPOJIN3, NEHATYypallus, KauyeCTBEHHbIE (LIBETHBIC) PEaKLUU
Ha Oesku

3.18

CrpoeHne M CTpPyKTypa HOJUMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus: MousieKyld. OCHOBHBIE CIOCOOBI MMOJIYYEHUS BBICOKOMOJIEKYIISIPHBIX
COEAMHEHUI: peakluuu MOoJMMEpH3alMyd U MoJuKoHJeHcauuu. Knaccudukarms
BOJIOKOH

3.19

Nnentudukanus opraHUYecKUX coeAuHeHu. PelmieHune skcriepuMeHTaIbHBIX
3a71a4 Ha pacro3HABaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX COE€TUHEHUI

XUMHUS U )KU3Hb

4.1

Xumusi B TIOBCeAHEBHOM >ku3HHU. [IpaBuna Oe3zomacHON pabOTHl C €IKHUMHU,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOW XUMUH

4.2

XuMUs U 310pOBbe. XUMHS B MEAULIUHE. XUMUS U CEINBCKOE XO3AMCTBO. XUMUS
B IPOMBILUIEHHOCTH. XUMHS U HEPTreTUKa: MPUPOIHBIM U MOMYTHBIA HEPTSIHON
ra3pl, WX CcOCTaB W wucnoinb3oBanue. CocrtaB Heptm U ee mepepaboTKa
(TpUpOAHBIE UCTOYHHUKH YTIIEBOJAOPOJIOB)

4.3

XUMUA U JKOJOTHS. XUMHYECKOE 3arps3HEHUE OKPYKAlolel Cpeabl U €ro
nocneacteus. OxpaHa ruapocdepsl, mouBbl, atMochepsl, (GIopsl U ¢GayHbl OT
XUMUYECKOTO 3arpsisHeHus. [IpobOremMa OTXOZOB M TOOOYHBIX MPOTYKTOB.
AnbTepHAaTUBHBIC HCTOYHUKHU YHEPTUN

4.4

OGH_II/IG NpCACTABJICHUA O IMPOMBINIJICHHBIX cnoco6ax MOJIYYCHHUA XUMHNYCCKHUX
BEUIeCTB (Ha MpUMeEpe MPOMU3BOJACTBA aMMHaKa, CEpHOW KHUCIOThI). UepHas u
IIBCTHAasA MCTAJUTYpTHs. Crekino )41 CHUJIMKaTHaA MPOMBIIIJICHHOCTD.
[IpoMbinieHHass ~ opraHuueckas  xumusa.  CeIpbe IS  OpraHUYEeCKOU
MPOMBIINIJICHHOCTH
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5 Tunel pacyeTHBIX 331184

5.1 PacueTsl Macchl B€IIECCTBA HIJIU o0beMa ras3oB IIO HU3BCCTHOMY KOJHUYCCTBY
BC€IICCTBA, MaCCC NN 061>eMy OIHOTI'0 M3 YYaCTBYIOIIUX B PCAKI[MH BCIICCTB

5.2 Pacuets! TemioBoro agdexra peakiuu

5.3 PacueTsl 00beMHBIX OTHOIIIEHHUI ra30B IIpU XUMHUYCCKUX PCAKIUAX

5.4 Pacuets Macchl (0ObeMa, KONMHMYECTBA BEHISCTBA) MPOAYKTOB PEAKIUH, €CIIU
OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5 Pacuersl MaccoBOil WM OOBEMHOW [IOM BBIXOJA MPOAYKTa pPEAKIHU OT
TEOPETHYECKH BO3MOKHOTO

5.6 Pacuetsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOJIYKTa PEAKINHU, €CIIH OJTHO
W3 BEUIECTB JaHO B BHJIE pacTBOpa C ONPEAECICHHOM MacCOBOM JOJIEH
PacTBOPEHHOIO BEIICCTBA

5.7 Pacdyetsl ¢ wucnonp3oBaHMEM TMOHATUH  "maccoBas jons", '"MossipHas
KOHLEeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxnenne MONEKyaspHON (OpMyNbI OpraHMYecKOro BEIIeCTBA IO  €ro
IUIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIH IO
MIPOIYKTaM CTOpaHusd

Conep:xanue yueOHOT0 npeamera
10 kace

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHH.

IIpenmer u 3HaueHHWE OPraHUYECKOW XHMMHU, TPEACTaBIEHHE O MHOrooOpasuu
OPTraHUYECKUX COCTUHECHUM.

DNEeKTPOHHOE CTPOEHHME aTOMa YIJepojaa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoma yriepoaa. XUMUYecKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaineil yriepona. MexaHu3mMbl 00pa30BaHUs KOBAJIEHTHOM
CBs3M (OOMEHHBII U TOHOPHO-aKLENTOPHBIN). THUIbl nepekpbIBaHUsl aTOMHBIX opOuTaneil, 6- u
n-cBs3u. OnuHapHasi, 1BOMHas M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsi3eH B MOJIEKYJax
oprannveckux pemiecTs. [loHsTHE 0 cCBOOOAHOM pajnuKaie, Hykjaeo(puie u JIeKTpodue.

Teopust crpoeHust opraHumdeckux coenuHeHudi A.M. bymiepoBa M CcOBpeMEHHbIE
IIPEJICTABIEHUS] O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPraHUYECKUX COECIUHEHUI.
Monekynspuele U CTpyKTypHble (opmynbl. CTpyKTypHble (OPMYJIbl pa3IUYHBIX BUJOB:
pa3BEpHyTas, COKpall€HHas, cKeineTHad. M3omepus. Buael wu3oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAs. JEKTPOHHBbIE HS(PQPEKTHl B MOJEKyJaX OPraHU4eCKHX COETUHEHHM
(MHAYKTHUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBnenne o0  KiIacCUpHUKAIMM  OpraHWdYeckux  BemecTB. llomstHe o
dbyHkmoHanpHOW  rpymme. [omomorus.  ['omonormdeckwe  psael.  Cucremarmueckas
HOoMeHKJIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanibHble Ha3BaHUS OTACIIBHBIX
MPEACTaBUTENIEH.

OcobenHoctT W KjIacCHUUKAIUs  OPraHUYECKUX  peaknui.  OKUCIUTENBHO-

BOCCTAaHOBHUTCIIBHBIC PEAKIINU B OpFaHH‘ICCKOﬁ XHUMHU.
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OKCIepUMEHTAJIBHBIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBPALLECHUI: O3HAKOMIIEHHUE C
oOpa3iiaMu OpraHMYecKUuX BEIIECTB W MaTepUalaMUd Ha WX OCHOBE, OIBITHI O MPEBPAIICHUIO
OpraHMYeCKHX BEIIECTB MNpH HarpeBaHuu (IUIaBleHHE, OOYIJIIMBaHWE U TOPEHHE),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Anxanbl. ['oMonoruyeckuii psii ankaHoB, ooOmas ¢popmMyiia, HOMEHKIATypa U H30MepHsl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKaHOB, SP3-THOpUIM3AIUS aTOMHBIX
opOuTanen yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XHWMHUYECKUE CBOMCTBA aJIKAHOB: PEAKIIMH 3aMELIEHUs, N30MEpU3alNH, IETUIPUPOBAHNUS,
LIUKIU3aluy, [HpOJu3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3ME peakLMi
paZivKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl 0JTy4yeHus: U IPUMEHEHHUE aJIKaHOB.

Huxnoankansl. O0mas Gopmyia, HOMeHKIarypa u uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB ManbIX (LMKIONPONaH, MHUKJIOOYTaH) M OOBIYHBIX (I[UKJIONEHTAH,
[UKIIOTeKCaH ) [UKI0ANKaHoB. CrocoObI MONTY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxensl. ['oMmonoruyeckuit psi alnkeHoB, oOmias ¢popmyia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl alKeHOB, Sp2-TMOpUIN3allUsl aTOMHBIX OpOuTaneit
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMmerpuueckas (Luc-tpaHc-) usomepus. Puznueckue
CBOWCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUWHU MPUCOCIWHECHUS, 3aAMEIICHUA B O-
IIOJIOKEHUE IIpU JBOWHOW CBs3M, IOJMMepu3anuu U okucieHus. [IpaBuino MapkOBHHMKOBA.
KauecTBeHHbI€ peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Anxaguensl.  Knaccudukanuss — ankagueHoB — (CONpsDKEHHBIC,  U30JUPOBAHHBIE,
KyMy/lIupoBaHHbIE). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHHMS M XMUMHMYECKHMX CBOMCTB
CONpsDKEHHBIX IueHOB, 1,2- u 1,4-npucoenunenue. Ilonumepusanns cONpsyKEHHBIX IHUEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alTKaJueHOB.

Ankusbl. ['oMosiorudeckuit psii adKMHOB, o0mas Gopmyiia, HOMEHKJIATypa U H30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aKMHOB, SP-TMOpHIM3AlMS aTOMHBIX
opOutaneit yriepojga. DU3HMYECKHE CBOWCTBA AIKWHOB. XHUMHYECKHE CBOWCTBA: pPEaKIUH
NPUCOEANHEHUS, TUMEPU3alUU U TpUMEpHU3aluK, OKUcIeHNus. KucioTHele CBOICTBA ajIKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBsi3b. KauecTBeHHbIE peakuuu Ha TPOHHYIO cBA3b. CrocoObI
MOJIY4eHHUS! U IPUMEHEHUE AIIKUHOB.

ApomaTthueckue yriaeBoJopoasl (apeHsl). ['omMojoruuyeckuii psa  apeHoB, oOmas
dopmyna, HOMEHKIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI
O6enzona. dusnyeckue CBOICTBa apeHOB. XMMHUYECKHE CBOWMCTBAa OEH30J1a U €ro I'OMOJIOTOB:
peakuuu 3aMelleHus] B OCEH30JIbHOM KOJIbLIE U YIJIEBOJOPOAHOM paJMKaie, peakuu
NPUCOEANHEHUS, OKHCIIeHue romojoroB OeHzona. IlpencraBineHne o0 OpUEHTHPYIOLIEM
NeCTBUM 3aMecTHTeNell B OEH30JbHOM KOJbIE HAa MpUMEpPE JIKWIbHBIX paJHUKalioB,
KapOOKCUIIbHOM, TMJAPOKCUIIbHOM, aMUHO- U HUTPOTPYMIbI, aTOMOB rajgoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB cTHpoia. [lomumepusanus crupona. CrocoObl MOMy4YeHUS! U PUMEHEHUE
apOMaTHUYECKHUX YIJIEBOJOPOIOB.

[Tpuponnsiit ra3. [lonyrueie HedTsHBIE Ta3bl. HedTh U e€ mpoucxoxaenne. KameHHbIH
yroib ¥ TPOAYKTH ero mepepadboTku. CrocoObl mepepaOoTku He(TH: MEeperoHka, KPEeKHHT
(TepMHUUECKHH, KaTaTUTUUYECKU), pudOpMHUHT, mupon3. [IponykTel nepepadoTku HedTH, UX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKIY Pa3IMYHBIMU KJacCaMU yIJI€BOJOPOJIOB.

DIEKTPOHHOE CTPOCHHUE TaJOrE€HIPOU3BOAHBIX YIVIEBOJOPOJIOB. Peakuuu 3amenieHus
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rajoreHa Ha THUJPOKCOTPYIIY, HUTPOrPYIIy, LHAHOTPYIIy, aMmMuHOrpymmy. JleiictBue Ha
rajJoOreHNpPOU3BOIHBIE BOJHOIO M CIHMPTOBOrO pactBopa Imiénoud. B3aumoneiicTBue
JTUTAJIOTCHAIIKAHOB C MarHueM W HUHKOM. [loHATHE O MEeTa/TIoOpraHUYeCKUX COCTUHEHUSX.
Hcnonp30BaHre TalOTEHIPOU3BOIHBIX YIIIEBOJAOPOJOB B OBITY, TEXHHUKE W TPH CHHTE3EC
OpPraHUYECKHUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHMs] BEIIECTB M HMX NPEBPALLCHUI: H3y4YEHUE
bu3nYeCcKuX  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIIHii
YIJIEBOIOPOAOB Pa3IUYHbBIX KjaccoB (oOeclBeuyMBaHUE OpPOMHONM MIJIM MOAHON BOJbI, pacTBOpa
IepMaHraHata KaJlus, B3aUMOJCHCTBUE aleTWIEHA C AaMMHAyHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHaApyX)EHHUE Yriepoja W BOJOPOAA B OPraHUYECKUX BELIECTBAX,
MOJTydYeHUE JTHIIEHA W H3YYCHHE €ro CBOWCTB, O3HAKOMJICHHWE C KoJUIeKiusmMu «HedpTb» u
«Yromp», ¢ oOpa3lamMu IJIaCTMACC, Kay4yKOB M PE3UHBI, MOJCIHUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOOB M TaJOTEHIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:kamme oprannyeckue coeinHeHH.

[IpenensHble oqHOATOMHBIE CcUPTHL. CTpoeHHE MOJIeKyn (Ha MpUMepe MeTaHoJla U
sta”ona). ['omonoruueckuit psia, obmas popmyna, H3oMepus, HOMEHKIIATypa U KiIacCUPUKaIHSI.
®u3nyeckue CBOWCTBA NPENEIbHBIX OJHOATOMHBIX CIHMPTOB. BOIOpPOOHBIE CBA3M MEXIY
MOJIEKYJIaMH ~ CIIMPTOB. XHWMHUYECKHE CBOMCTBA: pEaKUUM 3aMEHICHUs, JerupaTalu,
OKHUCIICHUS, B3aUMOJICICTBUE C OPraHUYECKUMH U HEOPTraHWYECKUMH KucioTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJIa M METAaHOJa HAa OPraHU3M YeJOBEKa.
Crioco0blI MOTy4eHUS ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie aupsl, HOMeHKIaTYpa U u3oMepusi. OcoOeHHOCTH (PU3MUECKUX U XUMHUECKUX
CBOWCTB.

MHOroaroMHble COUPTHl — 3TUJIEHTJIMKOJIb U TIHLEpUH. PU3NUECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMENICHUs, B3aUMOJEHCTBHE C OPraHUYECKUMH W HEOPTraHUYECKUMH
KHCJIOTaMH, Ka4eCTBEHHAs! peakIilisi Ha MHOTOaTOMHBIe cUpThl. [IpeacTaBieHne o MexaHu3Me
peakiuii HykiIeopiIbHOro 3aMenieHus. JelicTBie Ha opranu3m denoBeka. CrocoObl MomydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CITIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aMMHOE BIUSHUE THUIPOKCOTPYIIBI M OEH30JBbHOTO
aapa. @usmyeckue cBoiictBa (eHoma. OCOOEHHOCTH XUMHUYECKHMX CBOMCTB (heHoua.
KauectBennsle peakuuu Ha ¢peHon. TokcuyHOCTh penona. CrnocoObl MOTyYeHHs U MPUMEHEHNE
denona. denondopmanpaeruaHas cMoia.

KapOoHumnbpHbBIE COENMHEHUS — albJeTUIbl U KETOHBL. JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyMIbl. ['OMoNOTHYecCKue psabl albJIETHIOB M KETOHOB, oOmas Qopmyrna,
M30MEpPUSL M HOMEHKJaTtypa. PU3WYECKHE CBOMCTBA aJbJETUI0B M KETOHOB. XHMHYECKHE
CBOMCTBAa aJIbJICTUIOB W KETOHOB: peaKIuu mnpucoeanHeHus. OKHUCICHHE aJibJIEeTHIOB,
KaueCTBEHHBIC peaknuu Ha aipaeruibl. CrocoObl MOJTydeHUs W MPUMEHEHUE albJCTHIIOB U
KETOHOB.

OAHOOCHOBHEIE TpeJeNbHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepus u HoMeHknarypa. Duznueckue CBOWCTBA OJHOOCHOBHBIX
MpelenbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXKIYy MOJIEKyJaMu KapOOHOBBIX
KHCTIOT. XWMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, pEakiusi ATepU(UKANNH, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaiga. OCOOEHHOCTH CBOWCTB MypaBbHHOM KUCIOTHI. [loHsTHE
0 TIPOM3BOJIHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX d(upax. MHOTO0Opa3ne kKapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KUCJIOT, AUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
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CTEapuHOBAs, NAIBMUTHHOBAS, OJEHHOBAs, IUHOJEBAas, JMHOJCHOBas KHUCIOTHL. CIOCOOBI
MOJTyYeHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie ¢upsl. ['omonorudeckuii psa, odmas ¢hopmMyiia, H30Mepus 1 HOMEHKIIATypa.
Du3nYECKUe U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznyeckue U XUMHUECKHUE CBOMCTBA KMPOB: THIPOJIU3 B KUCIION U
nienouHoi cpene. OcoOEHHOCTH CBOMCTB XKHUPOB, COACPKAIIUX OCTATKU HEMPEIeIbHBIX KUPHBIX
KHUCIIOT. JKUpBI B IPUPOJE.

MpBLT4 KaK COJIU BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBUE.

Oobmass xapakrtepuctuka yrieBoaoB. Kiaccuduxamus yriaeBogoB (MOHO-, ITU- U
nonucaxapupl). MoHocaxapuIbl: TIIOK03a, (pPYKTO3a, rajakro3a, pudo3a, Ie30KcHpubdo3a.
®dusnueckue CBOMCTBA M HaxoxaeHue B mpupone. PDorocuHTe3. XHMMHYECKHE CBOWCTBA
[JIFOKO3BI:  PEAKIMU C Y4YaCTHEM CIHUPTOBBIX M  aJbJACTUJIHOM TPYII, CIOUPTOBOE U
MOJIOYHOKHCTIO€ OpoxeHue. [IpuMeHeHne TIIOKO3bI, €€ 3HAYCHHE B IKU3HEIEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajbTO3a M JakTo3a. BoccranaBiauBaromue U
HEBOCCTAaHABIIMBAIOIIME Aucaxapuibl. I'maponus nucaxapuaoB. HaxoxzaeHue B mnpupone u
npumeHenue. [lonucaxapuapl: Kpaxmani, TJIMKOTeH W Leiuioio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha U LeJUToio3bl. (Pu3nuecKkue CBOKWCTBA Kpaxmala M LEUI0JIO3bL
XUMUYECKUE CBOMCTBA Kpaxmaja: T'MApPOJIU3, KAUeCTBEHHAs PEAKUHS C MOAOM. XUMHUYECKHUE
CBOMCTBA IIEILTIOIO3bI: THAPOIIN3, MOTyIeHUE 3(QUPOB NEILTI0I03bI. [ToHITHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCnepuMEHTAIbHBIE METOAbl U3YUYCHHS! BEHISCTB M MX MPEBPAIICHUN: PACTBOPUMOCTH
pa3MYHBIX CHOUPTOB B BOJE, B3aWMOJECHCTBHUE ATaHOJIa C HATPUEM, OKHUCJIEHUE 3THIIOBOTO
CIIMpTa B alpJeruj] Ha pacCKaIEHHOW MEOHOW NPOBOJIOKE, OKHCIEHHE ATUJIOBOTO CHHpTa
JTUXPOMATOM Kanvs (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPUAIOB), KAUECTBEHHBIC PEeaKIMK Ha
anpaerunsl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcunom meau(Il)), peakuus rounepruHa
¢ runpokcuiom menu(ll), xumMuyeckue cBoicTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJECTBHE
pactBopa TioK03bl ¢ Tuapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJOM, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3aj1au 110 TemaM «CrnupThl U GpeHobD», «KapOooHoBbIe KUCIOTHI. ClIOKHBIE
3GupH.

A3oTcoaepaxaniue OpraHudecKkue coeJHHEeHHusl.

AMUHBI — OpraHuYeckhe TMpPOM3BOAHBIE amMMmHaka. Krnaccudukamus aMUHOB:
amudaTuyecKkue U apoMaTHUECKue; MePBUYHbIC, BTOpUYHbIC U TpeTuuHble. CTPOCHHE MOJICKY,
oOmras dopmyna, U30Mepus, HOMEHKIATypa U (hU3MUeCKHe CBONCTBA. XHMHUYECKOE CBOWMCTBA
amudaTUyecKux aMUHOB: OCHOBHBIC CBOWCTBA, AJIKWJIMPOBAHHE, B3aUMOJICHCTBUE MEPBUYHBIX
aMHHOB C a30TUCTON KUCIOTON. COoJM amKUIaMMOHUS.

AHWJIMH — TpEICTaBUTENb aMHUHOB apoMaTH4eckoro psiga. CTpoeHue aHWJIMHA.
B3anMHOe BimsiHUE TPYIIT aTOMOB B MOJIEKyJie aHWINHA. OCOOCHHOCTH XMMHYECKHUX CBOWCTB
anunuHa. KadectBeHHwsie peakiuu Ha aHWiIuH. CrHocoObl TONYYEHHS W TPUMEHEHHUE
amudarnyeckux aMuHOB. [lonydyeHne aHuIHa U3 HUTPOOEH30Ia.

AmunHokucnotrel. Homenkinarypa u  uzomepusa. OTaenbHble MPEACTaBUTENN  O-
AMHUHOKHUCIIOT: TJIMIUH, alaHUH. PU3NYECKHE CBOMCTBA AMUHOKHUCIOT. XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEepHBIX OPraHWYeCKUX COCIWHEHUH, peakius IMMOJUKOHICHCAIIUH,
o0Opa3oBaHue NMENTHIHOIN CBsA3H. buonornyeckoe 3HadeHre aMHUHOKHUCIOT. CHHTE3 U TUAPOIIN3
MENTUIO0B.

benku kak npuponHsle nmonumepsl. [lepBuuHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, NEHATypalus, KayeCTBEHHbIE PEaKIMU Ha
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OemnKu.

DKcIepUMEHTAIbHBIE METO/bl M3y4YeHHs BEUIECTB M WX IPEBPAIICHUN: PAacCTBOPEHHE
OenKOB B BOJIE, IeHATypaLusi OCTKOB NpU HarpeBaHWU, IIBETHBIC PEaKIMM Ha OCIKHU, pelIeHue
OKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30TCOJEpKAILINEe OpPraHUYEeCKHE COCAUHEHUS» H
«Pacno3HaBaHne OpraHMYECKUX COCIUHEHUI.

BbicokoMo1eKyJIsIpHBIE COEIMHEHMS.

OCHOBHBIE TNOHATHUS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEJAMHEHHH: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3aLU, CpelHsAs MoJeKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEepU3alus U NOJUKOHICHCAIUS.

[TomumepHbIE MaTepHaIbl. [TmacTmaccer (monuaTHIIEH, MOJTUIPOTIUIICH,
NOJMBUHUIIXIOPHU], MOJIUCTUPOJL, NOJMMETUIMETAKPUIIAT, MOJTMKApOOHATHI,
noJudTIIIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

DnacToMephl: HATYpAIbHBIM KaydyK, CHHTETHYECKHE Kaydykd (OyTaJneHOBBIH,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BosiokHa: HarypanibHble (XJIONOK, HIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tomumepsl  cnenuanbHOrO HazHaueHUs (TeaoH, KeBiap, HIEKTPOIPOBOJSILNE
NOJIMMEpPHI, Onopa3znaraeMble OTMMEPHI).

DKcIeprMeHTaIbHBIE METO/IbI U3YUSHHsI BEUIECTB U MX MPEBPALICHUN: O3HAKOMIICHHE C
o0pa3aMy TMPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, pEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacro3HaBaHue MIacTMacc U BOJIOKOHY.

PacuérHble 3anaun.

Haxoxnenne MoiekysasipHOH (opMysibl OpPraHMYECKOro COEAMHEHHUS 110 MAacCOBBIM
JIOJSIM ~ DJIEMEHTOB, BXOJALIMX B €ro COCTaB, HAaXOXJICHHE MOJIEKYJSIpHOH (opMyIbl
OpPraHUYeCKOTo COeIMHEHMs 10 Macce (00bEMY) MPOAYKTOB CrOPaHUs, 110 KOJMUYECTBY BEIIECTBA
(macce, 00bEMY) MPOAYKTOB PEAKIIUM W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOMU
(GOopMyIBI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XHMMHUYECKHX CBOWCTB MM CIIOCOOOB
MIOJTYYEHUsI, ONIPeIeSICHHE JOIH BBIX0/1a TIPOIYKTa PEAKIIUU OT TEOPETHUECKH BOSMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBsS3€ MpH U3ydyeHUH opraHmdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IMOHATHUH, Tak M
HOHSATHH, IPUHATHIX B OTJENBHBIX MPEIMETaX €CTeCTBEHHO-HAYYHOIO IIHKIIA.

OO1me ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: SIBICHUE, HAY4HBIH (hakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalIM3, CUHTE3, Kiaccu(UKaius, HAOIIOACHUE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MO/JICIIMPOBaHUE.

®dusmka: marepus, aToOM, DJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEII0, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBA, (PH3MUECKUE BEITUYHHBI,
€IMHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTHS, Macca.

Bbuonorus: xinerka, opranusm, sKocucTema, ouocdepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TeTEepOTPO(HBIM THN NHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJIKH,
YTJIEBOBI, )KUPHI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mone3Hble UCKOMIAEMBIE, TOTIIIHBO.

TexHonorus: mnuIieBbIE NPOAYKTBI, OCHOBBI PALMOHATIBHOIO IUTAHUSA, MOIOIIHE
CpeACTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 kace

OBIIAA 1 HEOPTAHUYECKAS XUMUSA
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Teoperuyeckne 0CHOBbI XMMMH.

Atom. CoctaB aTroMHBIX saep. Xumuyeckud snaemeHT. WM3otombl. CrtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTMUECKUE YPOBHH M MOJYPOBHHU.
AtomHuble opOutanu. Kiaccupukaiuss XHMHUECKHUX 3JIeMeHTOB (s-, p-, d-, f-amemenTsi).
Pacnipenenenne 371€KTPOHOB MO aTOMHBIM OpOHUTANSAM. DJIEKTPOHHbIE KOH(PUIYpallUd aTOMOB
DJIEMEHTOB TEPBOTO—UYETBEPTOTO TIEPHUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUH,
AEKTPOHHBIE KOHPUTYPALIUU HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

[lepmonnueckuit 3axkoH u Ilepuoamueckass cucrema XuUMHYecKux snemeHTtoB J[.U.
MenpneneeBa. CBsa3b nepuoauveckoro 3akoHa u lleproaumyeckodl cuUCTEMbl XMMHYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOpHell CTpOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BELIECTB IO TPYIIaM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

XuMHuUecKas CBsI3b. BUABI XMMHUECKOM CBS3W: KOBAJCHTHAs, MOHHAS, MeTaJlJIMuecKas.
Mexanu3mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-AKIENTOPHBINA. DHEPTuUs
U juiiHa CBs3u. [loaspHOCTD, HANIPaBICHHOCTh U HACKIIIAEMOCTh KOBAaJIEHTHOM CBsi3u. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIpHbIE B3aUMOACHCTBUS.

BasleHTHOCTP UM BaJICHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C HUX TEOMETPUYECKUM CTpPOEHUEM (Ha MpPUMEpPE COCIWHEHUN 3IIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenne o0 KOMIUIEKCHBIX coenuHeHusX. CocTaB KOMIUIEKCHOTO —HOHA!
KOMIUIEKCOOOpa3oBaTeNib, JIMTaHABl. 3HAYC€HUE KOMIUICKCHBIX coenuHeHuid. [loHsTHe o
KOOPJMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. THUIBI KPUCTATUIMYECKUX
pemeéToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[TonstTue o nucnepcHeix cucremax. KMcrtunabsle pactBopbl. IIpeacraBienne o
KOJUTOUJIHBIX pacTBopax. CrmocoObl BBIpaXEHHS KOHIIEHTpAIlMU PAcTBOPOB: MAaccOBasi JIOJIst
BEILECTBA B PAacTBOPE, MOJsIpHAasl KOHLEHTpauus. HachlllleHHbIe U HEHACBIIIEHHbIE PacTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIE Ha3BaHUS
OT/IENIbHBIX MPEJICTAaBUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX peaKIUil B HEOPTaHUYECKOM W OPraHUYECKOW XHUMHH.
3aKOH COXpaHEHMs MacChl BEUIECTB; 3aKOH COXPAHEHHUS W TPEBPALLCHUS SHEPTUHM TPHU
XUMUYECKUX peaknusax. TemnoBbie 3(PGeKTsl XUMHUYECKUX peakiuil. TepMoXxumuveckue
YpaBHEHUS.

CkopocTh XHMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3iNuHbIX (PaKTOPOB.
['oMoreHHsbIe U reTeporeHHble peakiuu. Katanus u karaau3aTopsl.

OOpatumble u HeoOpaTMMble peaknuh. XuUMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHs. DaKTOphI, BIMSIONIME HAa TOJOKCHHE XWMUYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, JaBJI€HWE M KOHLEHTpAalUMu BEIeCTB, y4acTByOUUX B peakuuu. [Ipunnun Jle
[Tarense.

Onektponutryueckas gucconuanus. CuwibHBIE ©  cladbie  dJIeKTpoiauThl. CTeneHb
nucconuanuu. Cpena BOJIHBIX PacTBOPOB: KHUCJIOTHAs, HEUTpaiabHasd, mieiaodHas. BogopoaHbii
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiun nonnoro ooMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKUCHeHUs. OKUCAUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHUS W BOCCTAHOBJIEHHUA. BaxHeWllne OKUCIUTENn |
BOCCTaHOBUTENIH. MeTOJI 2NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

DKCHepUMEHTAIbHBIE METO/Abl M3YYEHHUS BELIECTB M HUX MPEBpALICHUMN: pPa3I0KEHUE
MEpPOKCUIa BOJOpOJAa B MPUCYTCTBUU KaTaau3aropa, MOACIHU KPUCTAUIMYECKUX PEHIETOK,
MPOBEJCHNE peakuil HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPACTBOPOB C TMOMOIIBIO
WHIUKATOPOB, M3yYCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOH PEeaKIuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xummusi.

ITonoxxenne HeMmeramioB B llepuonnueckon cucremMe XuMHuueckux diaemeHToB JI.H.
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MenneneeBa M OCOOCHHOCTH CTPOCHHMS HX aTOMOB. DHU3MUECKHEe CBOWCTBA HEMETAIJIOB.
ANOTpONUs HEMETAJUIOB (Ha IMpUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. [lonyuenne, pusnueckne M XUMHUYECKHE CBOMCTBA: PEaKIMH C METAIJIAMH H
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ Mapuabl. TONIIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxaenue B mpupojie, CocoObl MONTydeHus, GU3NIECKUe U XUMHUECKUE
cBoiicTBa. ['asioreHoBOIOpObl. BakHeWIMe KUCIOPOACOAEpKALIME COCAUHEHUS TAJIOTEHOB.
JlabopaTopHble ¥ MPOMBIIIEHHBIE CIIOCOOBI MOJIYyYeHUs ranoreHoB. [IpruMeHeHne rajioreHoB u
UX COCIUHEHHI.

Kucnopoa, o3on. JlaboparopHble U HPOMBIIIJICHHBIE CIIOCOOBI MOJYYEHHUsS! KUCIOPOJA.
®u3nueckue M XHMHYECKHE CBONCTBA M IPUMEHEHHE KHUCIopoJa M 030HA. OKcuasl U
NEPOKCU/IBI.

Cepa. HaxoxmeHue B mpupoje, CrocoObl TONydeHHs, (U3HUECKUEe U XUMHUYECCKHE
croiictBa. CepoBomopon, cymbdunsl. Oxcun cepbi(IV), okcua cepri(VI). CepHucras u cepHas
KUCTOTHl U uX cond. OCOOEHHOCTH CBOMCTB cepHOMl KucioTel. [IpumeHeHue cepel u €€
COCIMHEHU.

A3zor. HaxoxnaeHue B mpupoje, CHOcOoObl MOJydyeHUs, (U3MUECKUEe U XUMUYECKUE
cBoMcCTBAa. AMMHUaK, HUTpUAbl. OKCHUIbl a30Ta. A30TUCTas M a30THAs KHUCIOThI M UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHUCIOTHL. lIprMeHeHue a3ora u ero coeAuHeHWi. A30THbIE
ya00peHusl.

dochop. Haxoxaenue B mpupoje, CrocoObl MONYYCHHS, (PUINICCKUE U XUMUYCCKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, QochopHas kucmora U e€ COIH.
[Tpumenenue docdopa u ero coenunenuii. DochopHsie ynodpeHus.

Yrinepon, HaxoXKJIeHHE B MpuUpoje. AIDIOTpornHbie Momudpukanuu. Du3ndeckue u
XUMHUYECKHE CBOMCTBAa MPOCTBIX BeUIECTB, 0Opa3oBaHHbIX yriepogoMm. Oxcup yriaepona(ll),
okcun yriepona(lV), yrombHas kucinora m e€ coinu. AKTUBUPOBAHHBIM Yroib, aacopOuus.
Oynnepensl, rpadeH, YIIIepoAHble HAHOTPYOKu. IIpuMeHeHuWe MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoze, crocoObl mosnydeHusi, Gusndeckue U XUMHUYECKHUe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHre KpeMHUs U ero
coenuHeHuil. CTEKIO0, €ro MOIy4eHHUE, BUABI CTEKIIA.

[lonoxxenne MetannoB B Ilepmonnueckoil cucTeME XMMHUYECKHMX  JJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmue Qusnueckue
cBoiicTBa MeTaioB. [IpuMeHeHne MeTaioB B ObITY U TexHUKe. CIlyIaBbl METAJIOB.

DNEeKTPOXUMHUYECKUN psifl HampspDkeHuM MertauioB. OOmme crmocoObl  MONyYeHUS
METaJIJIOB: THAPOMETAJULYPTHsl, MUPOMETAIUTYPrus, deKTpoMeTamnyprus. [lonsTiue o koppo3uu
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OOmias xapakrepuctuka MetayuioB IA-rpynmel [lepuoandeckoit cUCTEMBl XUMHUYECKHUX
aneMmeHToB. Hatpuil u kanuii: nmonydenue, Gpu3nyecKue U XMMHUYECKHE CBOWMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

OOmas xapakrepuctuka MetauioB IIA-rpynnsl [leproanyeckoit CHCTEMBI XUMHUECKUX
AIIEMEHTOB. Maruuii W KajblMi: TMoJydeHue, (¢HU3NYEeCKHUe U XHMHYECKHE CBOICTBa,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AnroMuHU: nonydeHue, Gpu3ndeckue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro COoeAMHEHWH. AMQOTepHbIe CBOMCTBAa OKCHIAa W THUIPOKCHAA AITIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS.

Obmias xapaktepuctuka MeTasioB nmoOounbix noxarpynmn (b-rpymnm) Ilepuoanueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®u3nYeCcKre U XUMUYECKHE CBOMCTBA XpOMa U €ro coeruHeHu. OKCUAbI U TUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U TUXpOMaThl, UX OKHCIHTEIIbHBIC CBOMCTBA.
ITosyueHne 1 NpUMEHEHUE XpoMa.

dusnueckue M XUMUYECKHE CBOMCTBA MapraHlia U €ro COeJWHEHHW. BakHelmue
coenuaeHust Mapranna(ll), mapranna(IV), mapranma(VI) u mapranma(VII). Ilepmanranar kamus,
€r0 OKHUCJIUTENbHBIE CBOWCTBA.
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du3nYeCKNe U XMMHYECKHUE CBOMCTBA Keje3a U €ro coeAMHEeHU. OKCUIbI, TUIPOKCHIbI
u coiu xene3a(ll) n xeneza(Ill). Ilonyyenue u npuMeHEeHHE XKele3a U €r0 CILUIABOB.

@u3nyeckue M XMMHYECKHE CBOWCTBA Menu U €€ coeauHeHuil. Ilonydenue wu
IPUMEHEHUE MEU U €€ COeAMHEHUH.

[unk: momyueHue, ¢GU3NUYECKHE M XHMUYECKHE CBOMCTBA. AMQOTEpHBIE CBOHCTBa
OKCHJA M THUJIPOKCHJA LHMHKA, TUIPOKCOKOMIUIEKCHI LMHKA. [IpuMeHeHue IuHKa U €ro
COCTUHEHUN.

OKCIepUMEHTAIbHBIE METOJAbl HM3YYEHMsS] BEIIECTB W MX NPEBPAILCHHI: H3ydeHUE
00pa3loB HEMETaUIOB, TopeHue cepbl, ¢Gocdopa, xkenmeza, MarHus B KHCIOPOJE, M3y4YCHHE
KOJUIeKIMU «MeTalibl ¥ CIUIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX M IIEIOYHO3EMENBHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUANIOB), B3aUMOJECHCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIIOT U IIEJI0Yel, KaUeCTBEHHbIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI,
KAaTHOH BOJOPOJAA U KaTHOHBI METAJUIOB, B3aUMOZEHCTBHE TMAPOKCUIOB AJIOMUHHUSA U LIMHKA C
pacTBOpaMM KUCIOT M IIEJIOYEH, pelIeHue SKCIePUMEHTANIbHBIX 3a7a4 Mo TeMaM «[ ajoreHsn,
«Cepa u e€ coenuHeHHs», «A30T U Pocdop u ux coeqUHEHU», «MeTaIbl TIIaBHBIX TOATPYII,
«Mertanbl MOOOYHBIX MOATPYIIID.

XuMUA U )KU3Hb.

Ponp xumMuu B obecrnieyeHnn ycToiunBOro pa3BUTHs uenoBeyecTna. [loHaTrHe 0 HAyYHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAy4YHOro HucciefoBaHusd. HayuyHble NpUHLUIIBL
OpraHU3alil XUMUYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE CIOCOOBI MOMYyYEHUsI BaXKHEHIIINX
BELIECTB (HA IpUMEpE NMPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoa). [IpombllieHHbIE
CIoCOObI MOJTYYCHHsS] METAIOB U CIUIaBOB. XHMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpeabl U
ero mnocieaAcTBus. Poib xuMun B 00ecriedeHn SHEPreTHIeCKOi 0€30IaCHOCTH.

XuMmusi U 3710poBbe uenoBeka. JlekapcTBeHHble cpencTBa. IIpaBuia HCHOIb30BaHUS
JIEKapCTBEHHBIX NTpenapaToB. Poib XMMUM B pa3BUTUH MEIULIVHBI.

XUMHUsI UL OCHOBHbIE KOMITOHEHTHI, MTUINEBbIe 100aBKU. Posib XMMuu B obecrieueHNH
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u napdromepnsie cpenctBa. beitoBas xumus. IlpaBuia OezomacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHH B TIOBCEIHEBHOMN KU3HHU.

XUMUS B CTPOUTENIBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTEpHUaIbl (LIEMEHT, OETOH).

Xumus B celIbCKOM x03siiicTBe. Opranndeckrue 1 MUHEpaibHbIe y100peHHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKu, CTEKJI0, KepaMuka. Marepuasl
JUIsl 3eKTpoHuKU. HanoTexHomoruu.

Pacuérneie 3amaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce Ui 00BbEMY OJIHOTO U3 YYaCTBYIOLIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIECTBa) MPOJYKTOB pPEaKIMH, €CIM OJHO M3 BEUIECTB MMEET NpUMecH, macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTa PEaKIMM, €CIU OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JI0J€H PacTBOPEHHOIO BEMIECTBA, MACCOBOM JOJM M MOJIIPHOU
KOHIIEHTPAllUU BEILECTBA B PAacTBOPE, JOJIM BBIXOJA NPOAYKTA PEAKIMH OT TEOPETUYECKH
BO3MO>KHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPHU U3y4EeHUU OOIIel U HEOPraHMYECKOW XUMHHU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0miue ecrecTBEHHO-HAy4YHbIE MOHSTHS: SBIIEHUE, HAay4dHBIM (hakT, TUIIOTE3a, TEOpuS,
3aKOH, aHaju3, CHHTE3, KIacCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOAEHUE, H3MEpeHHe,
3KCHEPUMEHT, MOJIENb, MOJACITUPOBAHHE.

®usnka: martepus, MHUKPOMHP, MAKPOMHpP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, O0BEM,
arperaTHOE COCTOSIHME BEIIECTBA, WACAIbHBIM Ta3, (uU3MUECKHe BEIUYUHBI, EIUHUIIBI
MU3MEPEHHUs], CKOPOCTh, SJHEPIUs, Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTaboIM3M, MaKpo- |
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MUKpO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbl, HYKICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.
I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMU4eckas MPOMBIIIJICHHOCTh, METAJUTyprisi, CTPOUTEIbHBIE MaTepHAIbI,

CENILCKOXO03HCTBEHHOE
MMPOMBIIIJICHHOCTD,

IIPOU3BOJICTBO,
IIPOU3BOJICTBO

nmuumieBasd IMMPOMBINIJICHHOCTD,
KOCMCTHUYCCKUX

IIpenapaToB,

dapmaneBTHUECKas

IIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MAaTCpUalIOB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTCXHOJIOI'HUH.

TemaTuueckoe IVIAHUPOBaAHUE

10 xknacc
B ToM uncine Ha:
Ne KonuuectBo
i HaumenoBanwue pasnenon 4ACOB MIPAKTUICCKHEC KOHTPOJIbHBIE
paboThI paboThI
1 | Teopernueckne OCHOBBI 8
OpPraHUYECKON XUMUUN
2 | YrneBomopo bl 35 1 1
3 | Kucnopoaconepxariue 41 2 1
OpPraHMYECKUEe COCTUHEHUS
4 | AzoTcouep:kaline OpraHnuecKue 12 2 1
COEJTMHEHUS
5 | BricokoMonekysipHbIe 6 1
COEJTMHEHUS
HTroro: 102 6 3
11 kaacc
B ToM uncie Ha:
Ne Komnuectso
i HanmeHnoBanwue pasnenon 4ACOR TIPAKTUICCKHE KOHTPOJIbHBIE
palboThI palboThI
1 | Teopernueckue OCHOBEI 39 3 2
XUMHH
2 | Heopranmueckasi Xumust o4 3) 2
3 | Xumus u )Ku3Hb 9
Hroro: 102 8 4
DJIeKTPOHHBIE 00pa3oBaTe/IbHbIe PecypChbl, HCNOJAb3yeMble P peaau3auuu
NMPOrpamMMmblI
Ne B
denepaabHom IIpeamer, kaace 0P
nepeune JOP
1.34.2.1. Xumus 10 knace VYpoxku no yuebHOMY nipeamery "Xumus"
1.3.4.2.2. Xumus 11 knace VYpoxku no yuebHOMY nipeamery "Xumus"
A cnam EI'D. Xumus | D0P " cgam EI'D. Cpennee obmiee oOpazoBaHue.
13.4.2.3. (Monynb MO peneHnio | Y4eOHbIH MOIYIb TIO PEIICHUIO TPYIHBIX 3aJaHUI
TPYAHBIX 3a7a4) no yuebnomy npeamery "Xumus'". 10 - 11 xmaccer”.
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

20P

AO MznparensctBo "lIpocBemienne"”

1.3.4.2.4.

JomarmHue 3agaHusl.
XUMUS

D0P "Jlomamraue 3ananus. Cpennee oodriee
obpazoBanne. Xumus'", 10 - 11 kimacc, AO
N3narensctBo "l[IpocBemienue”

1.3.4.25.

Tpenaxep "O06mako
sgaguit". Xumusg. 10
KJIace

Tpenaxep "Ob6nako 3Hanui". Xumus. 10 kiacc,
00O "®u3zuxon JIad"

1.3.4.2.6.

Tpenaxep "O0nako
sgagui". Xumusg. 11
KJIace

Tpenaxep "O6nako 3nanuit". Xumus. 11 kiace,
00O "®wuzuxon Jlad"

1.3.4.2.7.

Xumus, 10 - 11 knaccer

KomrunexcHblii 00pa3zoBaTenbHbIM MaTepual o
XMMHH, BKJIFOUAIOLIUI CLIEHapUH YPOKOB, CLICHAPUU
U3Y4EHUS TEM, BUJICOYPOKH, MIEKTPOHHBIE
yueOHbIe T0COOUs U TECThI C aBBTOMATHYECKOI
IIPOBEPKOM IS MCIIOJIB30BAHUS HA YPOKAX U
CaMOIIOATOTOBKH Y4alllUXCsl

1.3.4.2.8.

Tpenaxep "OGnako

3HaHuit". Xumus. 10

kiace (yriayOaeHHBIN
YPOBEHbB)

O0P coaepXUT cneayronme 3JIeKTPOHHbIE
00pa3oBaTeNbHBIC PECYPCHI: @) OTIOPHBIE
KOHCIIEKTHI (IIPECTaBISAIOT OO0
KOHIICHTPUPOBAHHYIO TEOPHIO "HA OJTHOM craiiie"
Mo TeMaM TpeaMeTa); 6) caMoCTOsATENbHBIE Pa0OThHI
(conmep>kaT HHTEPAKTUBHBIC 33IaHUS C
aBTOMaTHYECKON MPOBEPKOIl); B) KOMIUIEKT
TEMaTHYECKUX KOHTPOJIbHBIX padoT; I)
BUpPTYyaJIbHbIE JJabopaTopHbIe paboThl. ConepxaHue
90P cootBerctByeT TpeboBanusim ®I'OC COO u
®OII COO c yueroM ¢enepanbHON IPOrpaMMBI
BocriuTaHus 1 KoHIIENNK Mperno1aBaHus XUMHH.
OT100p ¥ Mocne0BaTeIbHOCTh U3YUESHUS
MaTepuala Coiep:KaHusl COOTBETCTBYIOT
dbenepanbHOi pabodei mporpaMMe OCHOBHOTO
oOuiero oopazoBanus npeamera " Xumus"
(yrinyOGneHHBIH YPOBEHB)

1.3.4.2.9.

Tpenaxep "O0nako

3HaHui". Xumus. 11

Kiace (yriayOaeHHBIN
YPOBEHD)

O0P conepxuT cieayromne NEKTPOHHbIE
o0pa3oBaTeNbHbIE PECYPCHI: a) OTIOPHBIC
KOHCIIEKTHI (IIPECTaBISIOT OO0
KOHIIEHTPUPOBAHHYIO TEOPHIO '"HA OAHOM ciaiiae"
0 TeMaM peaMeTa); 0) caMOCTOSATENbHBIE PA0OThHI
(comepaT UHTEPAKTUBHBIC 3aJaHUS C
aBTOMATHUYECKOM ITPOBEPKOI); B) KOMIIJIEKT
TEMaTUYECKUX KOHTPOJIBHBIX paloT; T)
BUPTYyaJIbHBIE JIAOOPATOPHBIE PAOOTHI; 1) BapUAHT
KHUM EI'D. Conepxxanue 0P cooTBeTCTBYET
tpeboBanusmM ®I'OC COO u ®OIT COO ¢ yuerom
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

20P

(benepanbHON IPOrpaMMbl BOCIIUTAHUS U
Konnenuun npenogasanust xumun. OT60p 1
II0CJIEJ0BATEILHOCTh U3yUEHUs MaTepuaa
COJIepKaHUsI COOTBETCTBYIOT (heieparbHON
paboueil mporpaMmme OCHOBHOT'O OOIIEro
oOpasoBanus npenmeta "Xumus" (yriryOraeHHbIH
YPOBECHb)

1.3.4.2.10.

Hudposoii kypc
"Xumusi.
YriryOneHHbIN
ypoBenb" 10 kiace

Hudposoii kypc pazpaboTaH B COOTBETCTBUU C
denepanbHBIMUA TOCYAAPCTBEHHBIMU
o0pa3oBaTeNnbHBIMH CTaHAAPTaMH, (eepanbHbIMU
OCHOBHBIMH 00pa30BaTeIbHBIMH TPOrPaMMaMH U
YHHUBEPCATbHBIM TEMATHUECKUM KIACCU(PUKATOPOM
JUTSL MCTIOJTB30BaHUS MIPH PEeaTH3alH YacTH
o0mieo0pa3oBareabHON MPOrpaMMel, HGOpMUPYEMOI
YYaCTHUKAaMHU 00pa30BaTEeIbHBIX OTHOIICHHUH 110
npeamery "Xumus. YriryOraeHHbIH ypoBeHb"
(cpennee oOuee oOpazoBaHue, YriyOJICHHBIN
YPOBEHB)

1.3.4.2.11.

Hudposoii kypc
"Xumusi.
VYrny6neHHsbli
ypoBeHsp" 11 kiacc

Hudposoii kypc pazpaboTaH B COOTBETCTBUU C
denepanbHBIMU TOCYAAPCTBEHHBIMU
00pa3oBaTeNbHBIMU CTaHAAPTAMU, (eliepaTbHBIMH
OCHOBHBIMH 00pa30BaTeIbHBIMU IPOrpaMMaMU U
YHHUBEPCAIHHBIM TEMAaTHUYECKUM KJIACCH(PHUKATOPOM
JUIsL UCTIOJIb30BaHUS MPH peau3alii YacTH
00111e00pa30BaTeIbHON MPOTrpaMMbl, (POpMUPYEMOI
YYaCTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHHUH 110
npeamery "Xumus. YriryOraeHHbIH ypoBeHs"
(cpennee oOmiee oOpazoBaHue, YriIyOJICHHBIN
YPOBEHbB)

1.3.4.2.12.

Xumus. BupryanbHbie
n1abopaTopHbIE U
MPAaKTUYECKHE PaOOTHI

Xumus. 10 - 11 knacc. YrinyOneHHbI ypoBeHb. B
O0P npencrasneno 13 monyneit Ha 13
aKaJeMUYEeCKHUX JacoB. B ocHOBe conepxaHuu
y4eOHOro MaTepualia npeAcTaBiIeHbl Ja0opaTOpHbIe
paboTHI.

[IpennasHauen i peaau3auu o0s3aTeIbHON
yacTH 00111e00pa3oBaTeNbHOM MPOrpaMMBl,
3aKperyIeHNs 3HAaHWH, Pa3BUTHUS HABBIKOB U
KOMIIETEHIIMI [ITKOJILHUKOB U SIBJISIETCS YaCThIO
MH(POPMAIIMOHHO-00pa30BaTEIbHOM Cpeibl
oOpasoBarenbHOM opranu3anuu. [Ipeniaraemprit
KOMIUIEKC BUPTYAIbHBIX JJA0OPATOPHBIX U
npaktuaeckux padot (BJIIIP) - aTo oOyuatomas
cpelna, KoTopast CpeICTBAMU KOMITbIOTEPHOM
MHTEPAKTHUBHON BU3yalIHU3allUy TIO3BOJISIET
LIKOJIbBHUKaM MOJENIMPOBATh PeaibHBIH
HKCHEPUMEHT, IPOBOJUTH y4eOHBIE HCCIICIOBAHMUS.
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

20P

D10 00pa3zoBaTeNbHas cpe/ia, HalleJICHHAs Ha
obecrnieueHre pa3BUTHSI YMEHUH 00y4aromierocs
CaMOCTOSITEIILHO (POPMHUPOBATH HOBBIC 3HAHUS,

(hopMyIIMpOBaTh UIEH, MOHATHS, TUHTIOTE3HI 00

00BEKTax M SBJICHUAX, B TOM YHUCIIC PaHEe HE

W3BECTHBIX, OCO3HABATH JEPUITUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOEC
pa3BuTHE
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