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HOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamMa mno XMMHU Ha YPOBHE CpPEIHETro oO0mero oOpa3oBaHUS
pa3pabotana Ha ocHOBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuun B Poccuiickoii ®enepaunn», TpeOOBaHU K pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTeNbHONM MporpaMMbl cpenHero o6mero oo6pazoBanus(P@OIl
COQO), mnpencraBiaeHHsix B DegepaqbHOM TrOCYJapCTBEHHOM 00pa30BaTEIbHOM
craugapte COO, ¢ yuétom KoHuenmuu npemnogaBanus yueOHOro npeamera «XuMus» B
oOpa3oBaTeibHBIX Opranuzauusix Poccuiickoil ®denepanuu, peann3yromUX OCHOBHbBIE
oOpa3oBaTeibHblE NPOrpaMMbl, M OCHOBHBIX TOJIOKeHUH «CTpaTerun pa3BUTHUS
BocnuTaHusi B Poccuiickoit ®enepanuu Ha nepuon go 2025 roma» (Pacmopsixenue
[TpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUS HAa YpOBHE YIIyOJEHHOIO M3yYEHHMs] 3aHHMAeT BaXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpaszoBanus ydamuxcs 10—11 kmaccoB. M3yueHue mpeamera,
peanu3yemMoe B ycIOBUAX IU(PPEepeHIIMPOBAHHOTO, NPOGUILHOTO O0yYeHHUs, TPU3BAHO
oOecrieuuTh 0011€00pa30BATENBHYI0O M OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB
IIKOJIbI, HEOOXOUMYIO ISl afanTali UX K OBICTPO MEHSIIOUIMMCS YCIOBUSM JKU3HU B
COlIMyMe, a TaKkKe JUIsl MPOJOJKEHHs] 00ydeHUs B OpraHu3anugax npodeccruoHaIbHOTO
0o0pa3oBaHus, B KOTOPBIX XUMHUS SIBISIETCS] OJTHOM U3 TPUOPUTETHBIX AUCIUILIHAH.

B mporpamme mo XMMuM Ha3Hau€HHE MpeaMeTa «XUMHs» MOIy4aeT MOAPOOHYIO
WHTEPIIPETAIMIO B COOTBETCTBUM ¢ OCHOBoMoJararomumu nosoxkenusimu @I'OC COO o
B3aMMOOOYCIIOBICHHOCTHU IIeJIel, COAepKaHus, pe3yabTaToB OOy4YeHHs] U TpeOOBaHUM K
YPOBHIO TOATOTOBKUA BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIOTCS CIIEAYIOIIHE
BBITIOJTHSIEMbIE IPOrPAMMOM 1O XUMUU (PYHKITUH:

e HMHQOPMAIMOHHO-METOAMYECKAsl,  peanu3alus  KOTopoil  oOecreunBaer
MOJIy4€HUE TIPEJICTABIICHUS O IENIX, COJIep)KaHuM, OOIIeH cTpaTerun o0y4eHus,
BOCIIUTaHUSI W Pa3BUTHUS OOYUYAIOMIMXCSA CPEACTBAMHU IMPEAMETa, U3y4aeMoro B
pamMKax KOHKPETHOTO TIPOdUIIs;

e OpraHM3alMOHHO-IUIAHUPYIOIIAsA, KOTOpas MPEeIyCMaTPUBAET OIpPEACIICHUE:
OPUHLMIIOB CTPYKTYPUPOBAaHHS M IIOCIIEIOBATEIbHOCTH H3YyYEHHS Y4eOHOro
MaTepHalla, KOJIMYECTBEHHBIX U KAUYECTBEHHBIX €r0 XapaKTepUCTHUK; IMOAX0A0B K
(GOpMUpPOBAaHUIO  COAEPKATEIBHOW  OCHOBBI ~ KOHTPOJIA U OLCHKHU
00pa30BaTeIbHbIX JOCTHXKEHUN OOYYaromMXCsl B paMKax UTOIOBOM aTTeCTalluu
B (hopMe €AMHOT0 TOCYJaPCTBEHHOTO 9K3aMEHa M0 XHUMHH.

IIporpamma a1 yriyOJa€HHOrO U3y4eHUsS] XUMUM:

e YCTaHAaBIMBAaE€T WHBAPUAHTHOE IPEIMETHOE COJEpkKaHUE, O00s3aTeNnbHOE s
U3y4YeHHUs B paMKax OTIENbHBIX Mpouiel, mpeaycMaTpuBaeT pacrpeaeacHie u
CTPYKTYPHUPOBaHHE €ro IO  KJaccaM, OCHOBHBIM  COJEP>KATEIbHBIM
JUHUAM/pa3aenaM Kypca;



e NaT NPUMEPHOE paclpeliesieHne Y4eOHOTO BPEMEHU, PEKOMEHAYEMOTrO IS
W3YUYCHUSI OTJICTbHBIX TEM;

e TMpeasiaraeT NPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHHs YIEOHOTrO MaTepuaia ¢
y4€TOM JIOTUKU TOCTPOCHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX
CBSA3€CH;

e MaéT METOIUYECKYI0 HHTEPIpETAIUIo IeJied U 3aj7ad M3ydeHHs MpeaMera Ha
yrayoJIEHHOM YPOBHE € YY€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero  oOmero  oOpa3oBaHUs,  COAEPKATEIbHOM  XapaKTEPUCTUKU
MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM 00pa30BaTEIbLHON MPOTPaMMBI
cpeaHero oOiero 06pa3oBaHusi (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
a TaKke C Y4Y4ETOM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATENbHBIX JEHCTBUI
00ydJaroIerocs o OCBOCHUIO COJICPKAHUS MPEIMETA.

[lo BceM Ha3BaHHBIM TMO3UIMSAM B TpOorpaMMe [0 XUMUHM TPEAYCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYeHHUEM XMMUM HA YPOBHE OCHOBHOTO 00IIero obpa3oBaHus. 3a
npeaeiaMyu  yCTAaHOBJICHHOW MPOrpaMMOM 1O XWMHH 00s3aTelbHOM (MHBapUAHTHOMN)
COCTABJISIIONICH CoOJep)KaHUsl y4eOHOro mnpeaMera «XHUMHs» OCTaéTCsS BO3MOXKHOCTH
BHIOOpAa €ro BapUaTUBHOM COCTAaBISAIONICH, KOTOpas JOJDKHA OMPENeNiaThcs B
COOTBETCTBHUHM C HANPABICHUEM KOHKPETHOTO Mpod st oOydeHUsI.

B cootBeTcTBUU ¢ KOHUENTyanbHbIMU MoJiokeHUsIMU PI'OC COO o Ha3zHaueHUU
npeIMeToB 0a30BOTO W yriayOJnEHHOTO ypoBHeW B cucrteme auddepeHImpoBaHHOTO
oOy4eHHsI Ha YPOBHE CpeJIHEro oOIIero 0Opa30BaHUs XMUMHUS Ha YpOBHE YIiyOJIEHHOTO
U3YyUYEeHHs] HalpaBlieH Ha pealn3alldi0 MPEeEeMCTBEHHOCTH C IMOCJIEIYIOIUM 3TarioM
MOJIYYeHUS] XUMUYECKOTO 00pa30BaHusl B PaAMKaxX M3y4YEHUS CHEIMAIbHBIX €CTECTBEHHO-
HAyYHBIX W XHUMHYECKMX JUCHUIUIMH B BYy3aX M OpraHU3alUsAX CPEIHETO
npodeccroHaabHOrO0 00pa3oBaHus. B 3ToW CBsA3M H3ydeHHE TMpeaMera «XHUMUS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paCIIMpPEHHe U YriayOJeHHE TEOPETHYECKOW W
PAKTUYECKON TIOATOTOBKM OOYYaIOIMIMXCS, BBIOPABIIMX OMPEACIEHHBIM MNPOdHIIH
oOydeHHsl, B TOM YHCJI€ C TMEPCIEKTHBOM IMOCIEIYIONIEr0 TOMYyUYEeHUS XUMHUYECKOTO
o0pa3oBaHus B OpraHU3AMAX MPOPECCHOHANBHOTO oOpa3oBaHus. Hapsamy c stum, B
ceere TpeboBanniit ®I'OC COO k maHupyeMbIM pe3yibTaTaM OCBOCHHS (eneparbHON
00pa3oBaTeILHON MPOTrpaMMBbl CpeIHEro0 0O0IIero oO0pa30BaHHS HM3YyYCHHE IpeaMeTa
«XUMUS» OPUEHTUPOBAHO TAKKE€ HA pEHICHUE 3aJad BOCIUTAHHS M COLMAIBHOTO
pa3BUTH OOyYarOmMXCcs, Ha (POpMUpPOBAHUE y HUX OOIICHHTEIICKTYaIbHBIX YMEHUH,
YMEHHUH pallMoHaIU3alliid y4eOHOro TpyJa U OOOOIIEHHBIX CIOCOOOB AEATEIBHOCTH,
MMEIONIUX MEXANUCIUIIIIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocraBnsroniuMu  npeaMera «XHUMHUS» Ha YPOBHE YIUIYOJIEHHOTO HW3Y4YEHHS
SABJISIIOTCS YTIIYONE€HHBIE Kypchl — «Opranuyeckas xumus» U «O0mas 1 Heopranmdeckas
xumus». llpu omnpeneneHun MNOAXO00B K OTOOPY U CTPYKTYPHOM OpraHu3aiiuu



COJIEpKaHUSI 3TUX KYpCOB B IporpaMMe MO XMMHUHU 32 OCHOBY HPHUHATHI TMOJIOKCHHS
OI'OC COO o pazanuusx 6a30BOro 1 yriryOja€HHOro ypoBHEH U3YUEHUS IPEIMETA.

OcHOBy cogepxaHust KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpPraHWYeCKasi XUMHUS» COCTABIIAET COBOKYITHOCTH MPEIMETHBIX 3HAHUM W YMEHUH,
OTHOCSIIUXCSI K 0a30BOMY YPOBHIO M3yY€HHMsI NMpeAMeTa. ITa CUCTEMA 3HAHUN MOJTy4yaeT
ONpeeIEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, MO3BOJISIIOIIEE OCO3HAaHHO OCBOUTH
CYLIECTBEHHO OoyblIMK 00BEM (akTosiornueckoro marepuana. Tak, Ha yriayOoiaéHHOM
YPOBHE HU3Y4YEHUs MpeaAMeTa oOecredeHa BO3MOKHOCTh 3HAYMTEIBHOTO YBEJIWYEHUS
00béMa 3HAHMH O XMMHUYECKHX DJIEMEHTaX M CBOMCTBaX WX COCIMHEHUH Ha OCHOBE
paciiMpeHus u yriyOaeHus MpeCTaBIeHU O CTPOCHNUHN BEIECTBA, XUMUUIECKOW CBSI3U U
3aKOHOMEPHOCTSIX ~TMPOTEKAHHWS PEaKIil, paccMaTpUBaeMbIX C TOYKH 3pEHUS
XUMHAYECKON KWHETHUKM W TEPMOAMHAMHKHU. l3yueHue mNepHOAMYECKOTO 3aKOHA U
[leproanueckoil CHCTEMBl XHMHUYECKHX OJIIEMEHTOB OasupyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXaHMYECKHX TIPEJCTABJICHUSAX O CTPOCHUM aromMa. XHUMHYECKash CBS3b
OOBSICHSIETCSI C TOYKM 3PCHHS DHEPreTHUECKUX HM3MEHEHHH Tpu e€ o0pa3oBaHUU U
pa3pylleHur, a TaKXKe C TOUYKU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue TUIIOB
peakiuii  jgononHsAeTCS (OPMUPOBAHUEM TMPEACTABICHUH 00 AIIEKTPOXUMHUYECKUX
npoleccax M 3JEKTPOJU3e paclljlaBOB M PAcTBOPOB BelIeCTB. B Kypce opraHuyeckou
XUMHH TP PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHHH ynemnsieTcs ocoboe
BHUMaHHE BompocaM 00 3JIeKTPOHHBIX 3(d@eKkTax, 0 B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJEp)KaHHE KYypPCOB XMMHH YIiIyOJE€HHOTO
YPOBHSI M3YyuY€HHUs [JIs KIAcCOB ompeneiaé¢HHoro mnpoduis (TaaBHBIM 00pa3oM Ha HX
CTPYKTYpY ¥ XapakTep JOMOJIHEHUN K 00IIel cucTeMe MPeIMETHBIX 3HAHWN) OKa3bIBAIOT
BJIIMSTHUE CMEXHbIE MpPEeIMEThl. Tak, HallpuMep, B COACPKAHUU MpEeaMeTa IJisi KIacCoB
XUMUKO-(pu3rdeckoro mpoduis O0oJblIoe 3HaUYCHHE OYyAyT MUMETh JIEMEHTBhI Y4eOHOTO
matepuaina no odmieit xumuu. [Ipy u3ydeHnn npeaMera B TaHHOM CIIydae akIeHT OyJeT
c/eflaH Ha OOLIHOCTh METOOB IMO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHUU U B
¢u3nKe: aTOMHO-MOJICKYJISIpHAsE Teopusl (MOJIEKYJsIpHas TeopHus B (DU3MKE), 3aKOHBI
COXpaHEHUsI MacChl U YHEPIUHU, 3aKOHBI TEPMOJIUHAMUKH, HJIEKTPOJIN3a, IPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B To xe Bpems B coiepKaHUM NpeAMeTa ISl KIacCOB XMMHUKO-OMOJIOTHYECKOTO
npoduias OoJbIINK YAENbHBIN Bec OyneT MMeTh opraHudeckas xumus. B aTom ciyuae
MPEIOCTABIISAETCS] BO3MOXKHOCTD JIJIs1 00Jiee 0OOCTOSATENBHOTO PACCMOTPEHHUSI XUMHUUECKOM
OpraHM3allud KJIETKH Kak OWOJIOTMYECKOM CHCTEMbI, B COCTaB KOTOPOHl BXOIAT, K
npuMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JIMIUABI, OEJIKH, YIJIEBOIbI,
HYKJICMHOBBIE KHCIOTHI M Jpyrue. I[Ipm 3ToM 3HaHUS O cCoOCTaBe U CBOMCTBax
NpeICTaBUTENC OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIY)KaT OCHOBOW IS
M3YYEHHUs CYIIHOCTU MPOLECCOB (POTOCHHTE3A, TBIXaHUS, TUIIICBAPEHUSI.



B mmane ¢QopmupoBaHMST OCHOB HAy4yHOIO  MHPOBO33pPEHHUS, OCBOEHUS
OOIllEHAYYHBIX METOJOB TO3HAHUS U OIbITa MNPAKTUYECKOTO MPUMEHEHUS HAYUYHBIX
3HAHMM HW3yyeHue mnpeaMera «XUMHUS» Ha yriayOJEHHOM YPOBHE OCHOBAaHO Ha
MEKIPEIMETHBIX CBSI3AX C YUYCOHBIMH MpPEAMETAMU, BXOASIIUMU B COCTaB MPEIMETHBIX
obnacteit «EcTecTBeHHO-HayuHble TpeaAMEThI», «MaTtemaTuka W HHPOpPMATHKa» U
«PyCCKUH A3BIK U JIUTEPATYPAY.

[Ipu u3ydyeHun yueOHOTO npeaMeTa « XUMUs» Ha yriayOJEHHOM YpOBHE TakXe, Kak
Ha YpOBHE OCHOBHOT'O W CpeaHero odiiero oOpazoBaHus (Ha 6a30BOM ypOBHE), 3ajadeit
NEePBOCTENIEHHOW 3HAYMMOCTH SIBJISIETCS (OPMUPOBAHHUE OCHOB HAyKU XHMHUHU Kak
00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHYECKOW JESATENbHOCTH YeJOBeKa U
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. Pemienue 3Toi 3amaun Ha yriyOJI€éHHOM
YPOBHE U3Y4YE€HUS NMPEIMETA MPEANOIaracT peain3alnio TAKUX LEeIeH, KakK:

e (¢opMupoBaHUE  TMPEJACTABICHHH: O  MaTepuallbHOM  €JIUHCTBE  MHDA,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBJICHUW MPUPOJBI, O MECTe XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayllell poiau B 00eCleueHun yCTONYMBOTO
Pa3BUTH YEJIOBEUECTBA: B PEHICHUH MPOOJIEM HKOJIOTMYECKOM, SHEPreTHYeCKOn
U TUIIEeBOM O€30MacHOCTH, B Pa3BUTHH MEJIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajgoB, HOBBIX MCTOYHHMKOB JHEPruH, B OOECICUYCHUH PaAIMOHAIBHOTO
IPUPOJIOIIONIH30BAHUSA, B (OPMHUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYyJIbTYpbI
YelioBeKa, a TaKXKe DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpeJIE;

e OCBOCHHME CHCTEMBbI 3HAHUM, JIEKAIIMX B OCHOBE XHMHYECKON COCTaBISAIOLICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa: (PyHIaMEHTaJbHBIX MOHSATHMA, 3aKOHOB U
TEOPHUIl XUMUH, COBPEMEHHBIX MIPEACTABICHUIN O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM, HOHHO-MOJEKYJSIPHOM, HAAMOJEKYJISIPHOM, O
TEPMOAMHAMUYECKUX U  KHHETHYECKHX  3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMUYECKUX PEAKUUNA, O XMMUYECKOM PABHOBECHM, PACTBOPAX M AUCHEPCHBIX
cucreMax, 00 00X HAYYHBIX IPUHIMIIAX XUMUYECKOTO IPOU3BOJICTRA;

e (¢opMupoBaHUE Y OOYUYAIOIIUXCS OCO3HAHHOTO ITOHUMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUH s OOBSICHEHHs KIIOUEBBIX WACH U MpoOiemM
COBPEMEHHOW XUMUH, JUIsl OOBSICHEHUS M TIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIHNX
€CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C
XUMHEH, NPOTHO3UPOBAHMS, AHAIM3Aa W OLEHKUM C MO3ULIHM SKOJIOTHYECKOU
0€30macHOCTH TOCHIEACTBUNA OBITOBOM H TMPOW3BOACTBEHHON NEATEIHLHOCTH
YeJOBEeKa, CBA3AHHOM C XUMHUUYECKUM MPOU3BOJICTBOM, HCIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

e yrayOJieHWe MPEICTAaBICHNN O HAYYHBIX METOJaX MO3HAHMS, HEOOXOANUMBIX JIJIst
MpUOOPETEHHUS] YMEHUW OPHUEHTUPOBATHLCS B MHUPE BEIIECTB U OOBSCHEHUS



XUMHYECKUX SIBICHHUH, HUMEIOIHUX MECTO B MPHUPOAE, B MNPAKTUYECKOH
JEeSATENbHOCTU U TOBCEAHEBHOM KU3HHU.
B mnane peanuzaunuy mepBOOYEpPEAHBIX BOCHUTATENbHBIX M Pa3BUBAIOIIUX (YHKIIMMA
LEJIOCTHOM CHUCTEMBI CpeAHero oomero oOpa3oBaHUsS MNpPU HM3YYEHHHM NpeIMETa
«XuMHS» Ha Yyri1yOnEHHOM ypOBHE 0COOYIO aKTyajJbHOCTh MPUOOPETAIOT TaKue LENH U
3a/layy, KakK:

e BOCHHUTaHUE YOEXKAEHHOCTU B MO3HABAEMOCTH SIBJICHHUI MPUPOJbI, YBAXKEHUS K
poLEecCy TBOPYECTBA B 00JACTH TEOPETUUYECKUX M MPUKIATHBIX UCCIEI0BAHUM
B XUMHH, (GOPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU;

e pa3BUTHE MOTHBAalMM K OOYYEHMIO M TO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJII0O ¥ CaMOBOCHHUTAHHIO Ha OCHOBE YCBOEHHUS OOLICYEIOBEYECKUX
LICHHOCTEH;

e pa3BUTHE I[I03HABATENbHBIX HWHTEPECOB, HWHTEIUIEKTYaIbHBIX M TBOPYECKHUX
crocoOHOCcTeM 00y4Jaronuxcs, GOPMUPOBAHKE Y HUX CO3HATEIILHOTO OTHOIIICHUS
K caM0OOpa30BaHWIO U HEMPEPHIBHOMY O0OpPa30BaHUIO KaK YCIOBHUIO YCHEIIHON
npodeccuoHaIbHOM W OOIECTBEHHOW  JICSITENIbHOCTH, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3I0pPOBOM 00pase >KU3HH;

e (opmMupoBaHHe YMEHUIN U HABBIKOB Pa3yMHOTO NMPUPOIOTNOIB30BAHMS, PA3BUTHE
AKOJIOTHYECKON KYJIBTYpbl, MPHOOPETEHUE ONbITa OOLIECTBEHHO-TIOJIE3HOM
AKOJIOTHYECKOU 1eITeTbHOCTH.

OO6miee 4MCIO YacoB, NPEIYCMOTPEHHBIX MJisi HM3YYEHHUS XHMHUHU Ha YIIIYOJIEHHOM
ypOBHE cpeaHero obiero oopazoanus, cocrapiset 204 yacos: B 10 kmacce — 102 gaca
(3 yaca B Hezento), B 11 kimacce — 102 ygaca (3 yaca B Hezelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCcKOH XUMHUM.

[Ipenmer W 3HaYeHHWE OPraHUYECKOM XMMHH, MPEACTABIECHHE O MHOr000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEKTPOHHOE CTPOEHUE aTOMa yriepoia: OCHOBHOE U BO30YKIEHHOE COCTOSTHUS.
BaneHnTHble BO3MOMKHOCTM aTroMa yriepoja. XUMHUYecKas CBA3b B OPraHUYECKHX
COeMHEHUAX. Tumbl TUOpUAM3ALMM AaTOMHBIX opOuTaneil yriepoaa. MexaHU3MBbI
oOpa3oBaHus KOBAJIEHTHOM CBs3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). THIbI
NEPEeKPbIBaHMSI aTOMHBIX OpOuTaned, o- u m-cBsi3u. OauHapHas, ABOWHAs U TpoWHas
cBs3b. CriocoObI pa3pbiBa CBsi3e B MOJIEKYyJaxX OpraHMYeckux BeiecTB. [lonarue o
CBOOOJIHOM pajiukaie, Hykieoduie u snektpodue.

Teopust crpoenusi oprannueckux coenunenunii A.M. ByTiepoBa U coBpeMeHHbIE
NPEJICTABIICHUsI O CTPYKTYpEe MOJIeKYyJ. 3HAu€HHE TEOPUU CTPOCHHUS OPraHUYeCKHUX
coeMHEeHU. MoJekynspHble W CTpYyKTypHble (QopMmynbl. CTpyKTypHBIE (QOPMYIIBI
pa3JINYHBIX BUJOB: pa3BEPHYTasi, COKpall€HHasl, ckeneTHasd. M3omepus. Buasl nuzomepuu:
CTPYKTYpHasi, TPOCTpaHCTBEHHAsA. DNEKTPOHHbIE A((PEKThI B MOJIEKYJIaX OPTraHUYECKUX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kinaccudukanuum opranuueckux BemiecTB. [loHsitue o
dyHkimoHanbHOM Tpynme. ['omonorus. ['omonmoruueckue psiapl. CuctemaTudeckas
HOMeHKiIatypa opranndeckux coeauaennii (IUPAC) wu TpuBHalbHBIC Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

Oco0eHHOCTH ¥ KJIacCHU(pUKALMSI OpPraHuyeckux peakiuil. OKUCIUTENbHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPraHUYECKOW XUMHUH.

OKCIEpUMEHTAJIbHBIE ~ METOABbl M3YYEHHsS BEIIECTB W HX [PEBPAILICHUI:
O3HAaKOMJIEHHE C 00pa3laMu OpPraHMYECKHX BELIECTB M MaTepuajaMd Ha HMX OCHOBE,
ONBITHl IO NPEBPAIICHUIO OPraHMYECKUX BEIIECTB IpPU HArpeBaHUM (IJIABJICHUE,
o0yTrMBaHKUE U TOPEHHE), KOHCTPYUPOBAHHUE MOJENIEH MOJIEKYJl OPraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['omomoruueckwii psi ajakaHoB, oOmias ¢GopMmyrna, HOMEHKIATypa u
M30MepHs. DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHoB, SP°-
ruOpuan3anns aTOMHBIX OpOUTaNel yriepoaa, o-cBsi3b. OU3HUECKHE CBOWCTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBAa  aJKAaHOB: pPEaKUUU  3aMElIeHUs, H30MepHU3alluu,
JNETUAPUPOBAHMS, UUKIW3ALMU, TMHPOIN3a, KpekuHra, ropeHus. IlpeacrtaBieHue o
MEXaHU3ME PEaKINil paJruKaIbHOIO 3aMEICHHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U TPUMEHEHUE AJIKAHOB.



[Huknoankanel. OO6mas QopMyna, HOMEHKIAarypa W wu3omepus. OcoOeHHOCTH
CTPOCHHMSI U XMMHUYECKHX CBOMCTB MaJbIX (IIMKJIOMPONAaH, HMUKIOOYTaH) M OOBIYHBIX
(UMKJIOMEHTaH, LUKJIOreKcaH) HUKIoankaHOB. CrnocoObl MOJIy4YEeHUS M TNPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['omomorudeckuid psi anakeHoB, oOmas GopMmyna, HOMEHKJIATYypa.
DJIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AlKEHOB, SP’-TMOpHIM3alus
aTOMHBIX OopOuTasiel yriepoaa, o- ¥ m-cBsi3u. CTpyKTypHass U reomeTpuyeckas (1uc-
TpaHc-) u3omepus. duznueckue CBONCTBA alKEHOB. XUMHUYECKHE CBOMCTBA: pEakIuu
PUCOCANHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE TP JABOWHOMN CBSI3U, MOJUMEpPU3ALUN U
okucinenus. IlpaBuino MapkoBHukoBa. KauecTBeHHBbIE peaklMM HAa JIBOMHYIO CBS3b.
CrniocoObl OJTy4eHUs U IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccuduxanuss ankaaueHoB  (CONpsDKEHHBIC, HM30JMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHMS M XUMHUYECKHX CBOMCTB
conpspKEHHBIX aueHOB, 1,2- u 1,4-mpucoeaunenue. [lonmumepuszanusi CONPSIKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['omonormyeckuid psii aiakuHOB, oOmIas Qopmyna, HOMEHKJIATypa H
U30MepHs. DJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYN alKUHOB, Sp-
rudpuau3anms aTOMHBIX opOurtaned yriaepoga. Pu3nyecKue CBOWCTBA AJIKHHOB.
XHWMHUYECKAE CBOWCTBA: PEAKLHMHM MPUCOCIWHEHMS, NUMEPHU3ALUM U TPUMEPHU3ALINHU,
okucieHusd. KHCIOTHbIE CBOWMCTBAa AJKWMHOB, HMMEIOLIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peaknuu Ha TPOWHYIO CBs3b. CHocoObl TOJNYYEHHS] W TNPUMEHEHHE
AJKVHOB.

ApoMatuueckue YrieBOoAOpoabl (apeHbl). ['omonornueckuil psja apeHoB, oOias
dbopMyna, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJBI OeH30J1a. PU3HUEeCKHe CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J1a U
€ro TOMOJIOTOB: pEaKIMH 3aMEIIeHUs B OEH30JIbHOM KOJIbIIE M YTJIEBOJAOPOIHOM
paauKaie, peakiuu MPUCOCIUHEHHUs, OKHCIeHHe romoisioroB Oensona. IIpencraBrnenue
00 OpHEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENECH B OCH30JIbHOM KOJBIE Ha MPHUMEPE
ANKWIBHBIX PAJNKAIOB, KapOOKCWIBHOW, THUIPOKCHIBHOW, aMHHO- W HUTPOTPYIIIIHI,
aTOMOB TaoreHOB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctupona. [lommmepusarus
ctupodia. CriocoObl MOJIyYEHUsI U PUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Mpuponnsiii ra3. I[lonmytaele HedTanpie Ta3zbl. HedTh m €€ mnpomcxoxkneHue.
Kamennsiii yromp u mpoaykThl ero mepepaborku. CrmocoObl mepepaboTKu HedTH:
MEPEroHKa, KPEKUHI (TePMHUUYECKUN, KaTaJUTUYECKHUil), pUDOPMUHT, MHPOIU3.
[TpoxykTel mepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXK/y Pa3IUYHBIMU KJIACCAMU YTJIE€BOAOPOAOB.

DNEKTpOHHOE  CTPOEHHE  TaJIOrEHNPOM3BOJIHBIX  YIJIEBOAOPOJAOB.  Peaknumn
3aMelIeHus rajloreHa Ha TUAPOKCOrPYINy, HUTPOrPYIY, IHAHOTPYNIY, aMUHOTPYIIIY.
JleficTBle Ha TaJOTEHIPOU3BOJHBIE BOJHOIO M CHUPTOBOTO pacTBOpa MIEIOYH.



B3anmmopeiicTBie  AWTalioOreHaqkaHOB ¢ MarHbueM ©  OUHKOM. [loHsitue o
METAIJIOOPTraHNYECKUX COCIMHECHUSX. Hcnons3oBanue rajJOTeHIPOU3BOIHBIX
YIIEBOIOPOIOB B OBITY, TEXHHUKE U MIPH CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCTIEpPUMEHTAILHBIE METOJIBI U3YYCHHS BEIIECTB M WX MPEBpAICHUI: U3yUCHHUE
(¢U3NYECKNX CBOWMCTB YIJIEBOJOPOJIOB (PacTBOPHUMOCTH), KadeCTBEHHBIX pEaKIIHii
YIJIEBOJOPOJIOB PA3NIUYHBIX KiaccoB (oOeclBeuMBaHUE OpOMHOW WM HMOMHOW BOJBI,
pacTBopa NepMaHTraHaTa Kajws, B3aUMOJCHCTBUE alleTUJICHa C aMMHUAYHBIM PacTBOPOM
okcuja cepedpa(l)), kauecTBeHHOE 0OHAPYKEHUE YTIepoia U BOAOPOa B OPraHUUECKUX
BEIIECTBAX, TMOJYYCHHE OTHJICHA W W3YYCHHE €ro CBOWCTB, O3HAKOMIIEHHE C
koiekiusavMu  «HedTs» u «Yromb», ¢ oOpasmaMu IiacTMacc, KaydyKOB W PE3WHBI,
MO/JICITMPOBAHUE MOJICKYJ YTJIEBOJAOPOOB U TJIOTCHITPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:kamue oprannyeckue coeTMHeHHsI.

[IpenenpHBIe OgHOATOMHEIE CTUPTHL. CTpOoeHHE MOJIEKYJ (Ha pUMepe MeTaHoJa U
staHona). ['oMmonormueckuit psan, obOmas Qopmyna, u30MepHs, HOMEHKIATypa U
kiaccudukarys. Dusmueckne CBOWCTBA TPENCIBHBIX  OJHOATOMHBIX  CITUPTOB.
BomopoaHbie CBS3M MEXAy MOJIEKYyJIaMH CHUPTOB. XHUMHUYECKHE CBOWCTBA: PEaKIUU
3aMeIIeHUs, JeTHApaTallid, OKHWCJICHUS, B3aWMOJCHCTBHE C OpraHUYeCKUMH |
HEOpPTaHWYECKUMH KucjaoTamMu. KadecTBeHHass peakius Ha OJIHOATOMHBIC CIAPTHI.
JleiicTBue »TaHONa W METAaHOJIA HAa OpraHu3M 4enoBeka. CrocoObl MOJMy4YeHUs u
NPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie adupsl, HOMeHKIaTypa U uzomepus. OcoOEHHOCTH (UIUYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaToMHBIE CHHPTHI — OTWICHIJIMKONb U riuiepud. duzndeckue u
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEICHUS, B3aUMOJICMCTBHE C OpPraHUYECKUMU U
HEOPTraHMYECKUMHU KHUCJIOTaMH, KAaueCTBEHHAs pEeaKiMs Ha MHOTOATOMHBIE CIIHPTHI.
[IpencraBieHne 0 MeXaHU3ME PEAKIMNA HyKIeo(HJIBbHOro 3amMermicHus. JleWicTBue Ha
opranu3M yesnoBeka. CriocoObl MOTyYeHUs: U IPUMEHEHNE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHNEe MOJIEKYJTbI, B3AUMHOE BIUSHHUE THIPOKCOTPYIIHI U O€H30JHOTO
anpa. dusnyeckue cBoicTBa (enona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (heHouna.
KauectBennbie peakiuu Ha (enon. TokcuunocTh (enona. CrocoObl TOMydeHHS |
npuMmeHeHue ¢enona. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COENMHEHHS] — aNbJETUABl U KETOHBI. DJEKTPOHHOE CTPOCHHUE
KapOOHWJIbHOW Tpymmbl. ['OMONOTHYEeCKHE PSAAbl aNbJICTHAOB W KETOHOB, 00IIas
dopmyna, nzoMepusi U HOMEHKJIaTypa. OU3NYECKHE CBOWCTBA aNbJECTHIOB U KETOHOB.
XVWMHUYECKHE CBOWCTBA ANIbJIETHIOB M KETOHOB: peakmuu mpucoequHeHus. OKuciIeHne
aNbJICTUIOB, KAayeCTBEHHBIE pEakiMu Ha aipaeruasl. CrnocoObl TONyYeHHS U
MPUMEHEHHUE aJIbJIETUOB U KETOHOB.

OMHOOCHOBHBIE TpeAeNbHbIe KapOOHOBbIE KHUCIOTH.. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3oMepuss u HoMmeHkinarypa. dusmyeckue CBONUCTBa



OJIHOOCHOBHBIX NpPENETbHbIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBSI3M MEXIY
MOJIEKyJdaMu KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOWMCTBA,
peakuus dSTepuUKalUM, PEAKUMU C Y4YaCTHEM  YIJIEBOAOPOJHOIO  pajuKaia.
Oco0OEeHHOCTH CBOMCTB MYpaBbUHOM KHUCIOTHL. [IOHATHE O MPOM3BOJHBIX KapOOHOBBIX
KHUCJIOT — CJIOKHBIX 3upax. MHOrooOpa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HEeMpeaeNbHbIX M apOMAaTHYECKUX KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHUCIIOT,
TUIPOKCUKAPOOHOBBIX  KUCHOT. IlpencraBurenn BbICIIMX KAapOOHOBBIX  KHUCIOT:
CTeapuHOBasA, NAJIbMUTHUHOBAS, OJICUHOBAS, JUHONEBAA, TUHOIeH08as KUCIOThl. CroCcOObI
NOJIyY€HUS U IPUMEHEHNE KapOOHOBBIX KUCJIIOT.

Cnoxuble »¢upsl. ['omonormyeckuit psg, obmas ¢opMmyna, H3oMepus U
HOMeHKIaTypa. dusndeckue U XMMUYECKUE CBOMCTBA: THAPOIU3 B KUCIOW U IIETIOYHON
cpene.

Kupsl. Crtpoenue, (uU3MUECKHE W XUMHYECKHME CBOMCTBAa >KHUPOB: THIPOJU3 B
KACION M 1menodHor cpeae. OCOOEHHOCTH CBOMCTB JKHUPOB, COJEPXKAIIUX OCTATKU
HETpeeIbHBIX KUPHBIX KUCTOT. JKUpPHI B IpUpoO/IL.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

OO6mas xapakTepucTuka yriieBojaoB. Knaccudukarus yriieBojoB (MOHO-, JHU- |
nojgucaxapuibl). MoHOcaxapuael:  TJIOKO3a, (pyKTo3a, ramakro3a, pubo3a,
nezokcupu6o3a. dusmyeckue CBONCTBA W HaxoxkaeHwe B mpupoae. DoOToCHUHTE3.
XHWMHUYECKHE CBOWCTBA TJIFOKO3bI: PEAKIHMH C yYaCTHEM CHUPTOBBIX M aJIbJIETUIHOMN
IpyMI, CIIUPTOBOE U MOJIOYHOKHCIIOE OpokeHue. [IpuMeHenne roko3bl, e€ 3HaueHue B
KUZHENEATEIbHOCTH oOpranusMa. Jlucaxapuapl: caxapo3a, MaiabTO3a U JIAKTO3a.
BoccranaBnuBaronime U1 HEBOCCTaHABIIMBAIOIINE AUcaxapuabl. [ MApONIN3 AUcCaxapuioB.
Haxoxnenune B mnpupoae u mnpuMeHeHue. I[lommcaxapunpl: Kpaxmaj, TJIUKOTE€H U
nesutono3a. CTpoeHre MakpoMOJIEKYJ Kpaxmala, IIIMKOreHa U LEeJUTr0103bl. Du3ndeckue
CBOMCTBa KpaxMajia W UEJUIIOJIO3bl. XHMMHYECKHE CBOMCTBA KpaxMaya: THIPOJIN3,
KaueCTBEHHAs pEaklusi C HOJOM. XHMHYECKHE CBOWCTBA IIEJUIIOJIO3BI: THUIPOJIN3,
nojyuyeHue >QupoB uesoa03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alleTaTHBIN MIENK).

OKCINEpUMEHTAJIbHBIE  METOABbl M3Y4YEHHsS BEIIECTB W HX IPEBPAILICHUI:
pPacTBOPUMOCTH PA3JIMYHBIX CHOUPTOB B BOJI€, B3aUMOJICUCTBUE 3TaHOJIA C HATPHUEM,
OKHCJIEHWE JTHJIOBOTO CHUpPTa B albJErWj] Ha pPACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HSTHJIOBOTO CIHpPTa JIUXPOMATOM Kaiusi (BO3MOXKHO UCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAUYECTBEHHbIE pEaKUMU Ha anbAeruibl (C  TUIPOKCUIOM
muammuHcepeopa(l) u ruapokcuaom Mmenu(ll)), peakuus riuiepuHa ¢ THIPOKCHIIOM
menu(ll), xumMuueckue CBOHCTBa pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJCHCTBHUE
pactBopa rioKo3bl ¢ rujapokcuaom Mmenu(ll), B3anmmoneiicTBue Kpaxmaia C HOJOM,
pelIeHrne 3KCIEePUMEHTANIbHBIX 3a7ad 1o TeMaMm «Crnuptel U QeHons», «KapOoHOBbIE
KUCIOTHI. CloXKHBIE 3PUPHD.



A30Tco/iep:Kanue OpraHudecKue coeJMHeHus.

AMHHBI — OpraHMuYecKue Mpou3BOAHBIE ammuaka. Kiaccudukanus aMUHOB:
anudaTUueCcKue U apoMaTHUYEeCKUE;, MEpPBUYHBIC, BTOPUUHBIE U TpeThuHble. CTpOeHHE
MOJIEKYJ, o0mas ¢opmyna, HU30MEpHUs, HOMEHKIaTypa M (U3HUECKHE CBOMCTBA.
XUMHYECKOEe CBOMCTBa annaTUUYeCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKIJIMPOBAHUE,
B3aUMOJICHCTBUE NMEPBUYHBIX aMUHOB € a30TUCTOM KUCIOTOU. CONU amKuiIaMMOHMUS.

AHWIMH — TpeJCTaBUTE]Ib aMUHOB apomaTudeckoro psga. CTpoeHHE aHWIIUHA.
B3anMHOe BiMsHUE TPyHm aTOMOB B MoJieKyJie aHuiauHA. OCOOEHHOCTH XHMHYECKUX
cBoiicTB aHwinHa. KauecTBeHHbIE peaknuu Ha aHwiMH. CrnocoObl TONyYeHUs] U
npuMeHeHne anudarunyeckux aMmuHoB. [lonyueHne aHuIMHA U3 HUTPOOEH30171a.

AmMuHokucinoTel. Homenknatypa u wuzomepusa. OTaenbHbIE NPEACTaBUTEIN O-
AMUHOKHCJIOT: TJUIMH, ajJlaHuH. Du3nuecKkue CBOWCTBA aAMHUHOKHUCIOT. XUMUYECKHUE
CBOMCTBAa aMHMHOKHUCJIOT Kak amM(OTEepHbIX OpPraHUYECKUX COCAUHEHUM, peakius
MOJIMKOH/CHCAIIUKM, O00pa30BaHWE TMENTHJAHOM CBs3W. buolloruyeckoe 3HAaYCHHE
aMUHOKHUCIIOT. CUHTE3 ¥ THJIPOJIU3 TICTITH]IOB.

benku kak npupoHbie monumepsl. [lepBuuHas, BToprudHasi U TpeTUYHAs CTPYKTypa
OenkoB. XWUMHUUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypalus, KauyeCTBEHHbBIC
peaKkiuu Ha OCJIKHU.

OKCIIEpUMEHTAJIbHBIE  METOABbl M3Y4YEHHsS BEIIECTB W HX IPEBPAIICHUI:
pacTBopeHue OEIKOB B BOJIE, JAeHATypalus OEJIKOB MPU HarpeBaHUU, LIBETHBIE PEaKIIUU
Ha Oe€JKM, pelleHHe OSKCIEPUMEHTANBHBIX 3a7ad M0 TeMaM «A30Tcoiep Kaliue
OpraHWYeCcKUe coeMHEHUA» U «Pacno3HaBaHUE OPraHUYECKUX COETUHEHUI.

BricokomoJieKyJIIpHbIE COeAMHEHMS.

OCHOBHbIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISPHBIX COEAUHEHUW: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALINM, CPEAHSS MOJIEKYJISIpHAs Macca.
OCHOBHbBIE METO/Ibl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJMMEPHU3ALHS U
MOJINKOHAEHCALIUS.

[lonumepusie  Marepuanbl.  [lnactmaccsl  (MOAUATWIIEH,  MOJHUIPOIMIIEH,
MOJIMBUHUWIXJIOPU/I, MOJIUCTUPOT, MOJIMMETUIMETAKPUIIAT, MOJINKapOOHATHI,
noymdTUIeHTepedTanar). Ytunusamnus 1 nepepadoTka ImiacTUuKa.

DnacToMephl: HaTypaldbHbI KaydyK, CHHTETHYECKHE Kayuyykd (OyTaaueHOBBIN,
XJIOPOPEHOBBIN, H30IIPEHOBBIN ) U CUIMKOHBI. Pe3uHa.

Bonokna: HarypanbHble (XJIOMOK, WIEPCTh, WIENK), HMCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonumeps! crnenmanbHOTO Ha3zHa4deHUs (Te(IIOH, KeBIAp, SJIEKTPOMPOBOJSIINE
MOJIUMEPBI, OMOpa3araeMble MOJTUMEPHI).

OKCNEpUMEHTAJIbHbIE ~ METOABbl M3YYEHHsS BEIIECTB W HX MPEBpPAIICHUI:
O3HAKOMJICHHE C o00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,



KAay4yKOB, pEUICHUE 3KCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Pacrno3HaBanue miaactMacc u
BOJIOKOH.

Pacu€rHble 3anaum.

Haxoxxnenue MoiekyasipHO (popMyJibl OPraHMYeCKOro COSJUHEHUSI 0 MacCOBBIM
JIOJIIM DJIEMEHTOB, BXOJSIIHUX B €ro COCTaB, HAXOXKICHHUE MOJIEKYJISPHOW (POpMYIIbl
OpraHUYecKOro CoeAMHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOpaHus, MO KOJIUYECTBY
BemiecTBa (Macce, OOBEMY) TPOAYKTOB pEAKIMM W/WIM HCXOJHBIX BEIIECTB,
YCTAHOBJIEHUE CTPYKTYPHOM (OpMyJibl OpPraHMYECKOro BEIIECTBA HAa OCHOBE €ro
XUMHYECKUX CBOMCTB WJIM CIOCOOOB MOJYyYEHHUs, ONpEAesIeHUe JOJIM BbIXOJa MPOYKTa
peakluu OT TEOPETUUECKH BO3MOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMeTHbIX CBSI3eM MpU M3YyUYEHWHU OpraHuyeckod xumuu B 10
KJIacCe OCYILECTBISETCA 4Yepe3 HCIOIb30BaHUE KaK OOLIUX ECTEeCTBEHHO-HAYUYHbBIX
NOHATUH, TaK W TOHSITHHA, TPUHATHIX B OTAEIBHBIX MPEAMETaX €CTeCTBEHHO-HAYYHOTO
IUKJIA.

OOmMe ecTecTBEHHO-HAYYHbIE TOHSATHS: SBJIICHUE, HAY4YHBIA (pakT, THUIIOTE3a,
TEOpHWs, 3aKOH, aHaliu3, CHUHTE3, KiaccuuKalus, HaOJIOJACHUE, HU3MEPEHUE,
HKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

®duzrka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, IHEPTrEeTUIECKUI
ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE BEIIeCTBa, (PU3UUYECKUE
BEJIMYMHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPIHsl, Macca.

buonorusi:  kinerka, opraHmsM, JKOCHUCTeMa, Ouocdepa,  MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPOGHBI M TreTepoTpodHBIA TUN NHUTaHUS, OpOKEeHUeE,
(doTocuHTE3, TbIXaHUE, OCJKH, YTIIEBOBI, JKUPHI, HYKICHHOBBIE KHUCIOThI, (DEPMEHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHonorusi: muieBble MPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MHTAHHS, MOIOIIUE
CpeliCTBa, MaT€PUANIbl U3 UCKYCCTBEHHBIX M CUHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckne OCHOBbI XUMHUM.

AtoM. CoctaB aTOMHBIX sifep. XuMuyeckuil smemeHT. M3otombl. CtpoeHue
ANEKTPOHHBIX OOOJOYEK aTOMOB, KBAHTOBBIE 4YHUCJIA. ODHEPreTUYECKHUE YPOBHU U
o lypoBHU. ATOMHBIC opOuTamu. Kinaccudukanus XUMHIESCKUX JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). PacnpeneneHue S3J€KTPOHOB MO AaTOMHBIM OpOHUTANISAM. OJEKTPOHHBIE
KOH(MHUTYypaliuid aTOMOB D3JEMEHTOB TEPBOTO—YETBEPTOTO TIEPHOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHHH, AJIEKTPOHHBIE KOH(pUrypauuu HOHOB.
DIJIEKTPOOTPULIATEITBHOCTD.



Ilepuonnueckuin 3akoH U Ilepuonuyeckas cucrema XUMUYECKUux ieMeHToB .M.
MenpaeneeBa. CBs3b MEPUOIUYECKOTO 3aKOHA U [lepnoandeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpPHEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB MO
rpyIIaM 1 IepuoaM. 3JHaueHue nepuoanyeckoro 3akona /.M. Menaeneesa.

XuMH4YECKass CBfA3b. BHAbl XMMUUYECKOM CBA3U: KOBAJECHTHAs, HWOHHAs,
MeTajndeckas. Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOW CBSI3M: OOMEHHBIN M JIOHOPHO-
AKIENTOPHBIA. DHEPrus U JJIMHA CBsA3U. [[0IIpHOCTh, HAPABIEHHOCTH U HACHIIIAEMOCTD
KOBaJIeHTHOW cBsizu. KpatHsie cBsizu. BogoponHas cBi3b. MeEXMONEKYISIpHbBIE
B3aUMOJICUCTBUS.

BaneHTHOCTh ¥ BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBA3b 3JIEKTPOHHON CTPYKTYPHI
MOJICKYJI C HMX TE€OMETPUUYECKUM CTPOCHHEM (Ha TpUMEpe COCIUHEHUN DSJIEMEHTOB
BTOPOT'O MEPHUOJIA).

IIpencraBneHre O KOMIUIEKCHBIX coequHEHUsX. CocTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeb, JTUTaHAbl. 3HAYEHWE KOMIUICKCHBIX coeauHeHuu. [loHstue o
KOOPAWHAILIMOHHON XUMUH.

Bemiectna MOJIEKYJIIPHOTO u HEMOJICKYJISIPHOTO CTPOCHHUSA. Tunbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonatne o pucnepcHelx cucremax. MctuHHble pactBOphl. IIpencraBnenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIpaKEHHS KOHIIEHTPALIMM PACTBOPOB: MaccoBas
JI0JIs1 BEILIECTBA B PacTBOpE, MOJIApHAsl KOHUEHTpauus. HacellieHHbIe U HEHACBHILLEHHbIE
PacTBOPBI, PAaCTBOPUMOCTb. Kprctaiutoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHMX BEHIECTB. TpUBHAIIbHbBIC
Ha3BaHUS OTHCIIbHBIX MPEICTABUTENIEH HEOPraHUUYECKUX BELIECTB.

Kiaccudukanys XuMUYeCKUX peakIuii B HEOPTaHUYECKOW M OPraHUYeCKON XUMUHU.
3aKOH COXpAaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHHs M NPEBPAIICHUS SHEPIUU IPU
XUMUYECKUX peaknusX. TertoBble 3PpGeKTsl XUMHUUECKUX peakmuil. TepMOXUMUYECKHE
YpPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (HaKTOPOB.
['omorenHbIe U rereporeHHble peakuuu. Katanus u kaTaau3aTopsl.

OOpatumMbie W HeOOpaTUMBIE pEaKIuu. XUMUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecHs. DakToOpbl, BIUAIOIIME HA [OJO0XKEHUE XUMHUUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JaBJICHWE M KOHIICHTPALlMM BEIIECTB, YYacCTBYIOIIMX B
peakuunu. [Ipunnun Jle [larense.

OnektponauTuyeckas auccouuanus. CuibHble W ciadble 31MeKTpoauThl. CTeneHb
mucconuanun. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAsl, HEWTpaibHas, IIEJIOYHAs.
Bonopoausiit mokasarens (pH) pactBopa. I'maponus coneit. Peakiinu noHHoro oomeHa.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE peakuui. CTeneHb oOkucieHus. OKUCIUTENb U
BOCCTaHOBHTEND. [Iporiecchl OKUCIEHUSI 1 BOCCTAHOBJIEHUS. BaKHENIINE OKUCIUTENN U



BOCCTAHOBUTENHN. METOJl AEeKTpOHHOTO OaniaHca. DJIEKTPOJIU3 pacTBOPOB U PACILUIABOB
BEILIECTB.

DOKCIEepUMEHTAIIbHBIE METOAbl U3YUCHUS BEUIECTB U UX MPEBPAICHUN: Pa3I0KeHUE
MEepOKCHUJIa BOJOpPOJa B TMPUCYTCTBUU KaTalnd3aTopa, MOJACIH KPHUCTANIMUECKUX
pEemETOK, MPOBEJECHUE PEeaKIMii MOHHOrO OOMEHa, OMpPEACNICHHE CPelbl PacTBOPOB C
MOMOIIBI0O WHJIUKATOPOB, H3y4YCHUE BIUSHUS Pa3JIMUHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOU PEaKIMU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranuuyeckast XuMusl.

ITonoxenne HemeTamnoB B IlepruoanuuecKon CUCTEME XUMUYECKUX 3i1eMeHTOB [[. 1.
MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aTOMOB. DU3MUECKUEe CBOMCTBA HEMETAILJIOB.
AJIOoTpOTIvs HEMETAIOB (Ha MpUMeEpPe KUCIopoa, cephl, hocdopa u yriepoaa).

Bonopon. Ilomydyenue, duzndyeckue W XUMUYECKHE CBOMCTBA: pEaKIUH C
MeTajulaMd M HeMeTaJUlaMH, BOCCTAHOBUTENIbHBIC CBOWCTBA. [ uapuabl. ToriuBHBIC
AJIEMEHTHI.

lanorensl. HaxoxnaeHue B Tpupojae, CHOCOObl MOJydeHHs, (U3NYECKHE U
XUMHUYeCKre cBoicTBa. [anmoreHoBomopoasl. BaxkHeimme KUCIOpOIcoaepKaIue
coeHeHUs TanoreHoB. JlabopaTopHble W TPOMBINUICHHBIE CIIOCOOBI TMOTYYEHHUSI
rajoreHoB. [[puMeHeHue TaJoreHoB U UX COSAMHEHUH.

Kucnopon, o3o0H. JlabopaTopHble H TNPOMBIIUIEHHBIE CHOCOOBI TMOJy4YeHUS
Kkuciopona. Ou3nNveckue U XUMUYECKHE CBOMCTBA U MPHUMEHEHHUE KHUCIOpOAa W 030HA.
OKcuabl U IEPOKCUBI.

Cepa. Haxoxnenue B mpupoje, ciocoObl MoiayyeHus, pu3ndeckue U XMMHYECKHe
cBorictBa. CepoBoaopon, cyiabdunbl. Oxcun cepoi(1V), okcun cepoi(VI). Ceprucras u
cepHasi KUCJIOTHI U BX cou. OCOOEHHOCTH CBOMCTB cepHOM KUCIOTHL. [IpuMeHeHue cepbl
1 €€ COeTMHEHNM.

Azor. Haxoxnenue B mpupoze, CriocoObl MOMydYeHUs, GU3NIECKHe U XUMUYECKUE
cBoiicTBa. AMMMaK, HUTpUIbl. OKCUABI a30Ta. A30TUCTas M a30THAsA KUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL. I[IpuMeHeHHWe a30Ta M €ero COEIWHEHUHU.
A3oTHBIE y100peHus.

®dochop. Haxoxknenne B npUpOJE, CIOCOOBI MOTyYCHHS, (HU3NUSCKHE U
xumudeckue cBoiictBa. @ochuasr u hochun. Oxcuasl dhocdopa, hochopHas KUCIOTa U
e€ comu. [Ilpumenenne Gocdopa u ero coequaennii. Dochopueie y100peHus.

Yriepon, HaxoXaeHWE B MpHpoze. AIOTpornHble Moaudukanuu. Ousndeckue u
XUMUYECKHE CBOWCTBA MPOCTBIX BEHIECTB, OO0pa30BaHHBIX yriepogoMm. Okcupg
yriepoaa(ll), oxkcun yrimepona(lV), yronpHas Kuciota M €€ COJIU. AKTUBHPOBAHHBIN
yromib, ancopbums. Dymnepensl, TpadeH, yriaepoaHbie HaHOTPYOku. IIpumenenwme
MPOCTBIX BEIIECTB, 00PA30BaHHBIX YIIIEPOAOM, U €r0 COETUHEHUI.



Kpemuuii. Haxoxzaenue B mnpupojae, cHnocoObl TMOdydeHHs, (Quznueckue Hu
xumuueckue cBoiictBa. Okcun kpemHus(1V), KpeMHueEBas KUCIOTa, CUJIIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuit. CTekso, ero nojy4eHue, BUIbl CTEKIIA.

[Tomoxxenne wmetamnoB B Ilepuogmueckon cUCTeME XUMHUUYECKUX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS PIEKTPOHHBIX 000JI04€K aTOMOB MeTauioB. O01ue hundeckue
cBoMcTBa MeTauioB. [IpumeHeHne MeTaIoB B ObITY U TexHUKE. CITaBbl METAJIOB.

DNEKTPOXUMUYECKUN PsJl HaNpspKeHWM MetaiioB. OOmue crnocoObl MOTydeHHs
METAJJIOB: THAPOMETAIUIYPrus, MUPOMETAIUIYyprusi, snekTpomeramutyprus. llonstue o
KOppo3un MeTamuioB. CriocoObl 3aIlIUTHI OT KOPPO3HH.

O6mass  xapaktepuctuka MetawioB |A-rpynnel  [lepuoguyeckoid  cuCTEMBbI
XUMUYECKUX 3JIeMEHTOB. HaTpuili u kanuii: mojydeHue, (Qu3MUECKue M XUMUUYECKHUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mass xapakrepuctuka wmetaioB |IA-rpynner  Ilepuogmyeckoit  cuctembl
XUMHUYECKUX AJIEMEHTOB. MarHuii M KalbIuii: ToydyeHue, (pu3nueckue u XUMHUECKHe
CBOMCTBa, MPUMEHEHHE MPOCTHIX BEIMIECTB U HMX coeauHeHuH. JKECTKOCTH BOABI H
CIocOOBI €€ yCTpaHEHUSI.

AnoMUHUN: TIONydeHue, (U3MYECKUEe W XUMHUUYECKHE CBOMCTBA, NPUMEHCHHE
IIPOCTOT0 BEIIECTBA U €ro coeAuHeHui. AMQoTepHbIe CBOMCTBAa OKCHJIA U THIPOKCUJIA
ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSA.

OO6miass ~ XapakTepuCTHKa  MeTauloB  moOo4HbIX  moarpymm  (b-rpymm)
[lepuoanyeckoi cuCTEMbl XUMHUYECKUX 3JIEMEHTOB.

@u3nyueckue M XUMHUYECKHE CBOWMCTBA XpoMa M €ro coeauHeHuil. OKcuasl u
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel W AUXpOMaThI, HX
OKHUCIIUTEIbHBIE CBOKCTBA. [loilyueHrne u npuMeHeHne Xpoma.

DU3UYECKUE U XMMUYECKHE CBOMCTBA MAapraHila M €ro COeAWHECHUN. BaxkHenmme
coenqunenus mapranua(ll), mapranna(lV), mapranna(VI1) u mapranua(VIl). Ilepmanranar
KaJIvs, €r0 OKUCINUTEIbHBIE CBOKCTBA.

duznueckue W XUMHYECKHE CBOMCTBaA jKejle3a M ero coeauHeHui. OKCHIBI,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyuenne u npuMeHeHue xene3a U €ro
CILJIaBOB.

du3nuecKue W XUMHYECKHUE CBOWCTBA Meau M €€ coeauHeHui. llomydeHue u
MIPUMEHEHUE MEJIU U €€ COCUHEHU.

[uuk: momydyenue, GU3NIECKUE U XUMHUUYECKHE CBOMCTBA. AMQOTEpHBIE CBOHCTBA
OKCHJIa U THAPOKCHIA LIMHKA, TUAPOKCOKOMILIEKCHl IMHKA. [IpuMeHeHne MHKAa U ero
COCIMHEHN.

DKCIEpUMEHTAIIbHBIE METO/bl M3YyUEHHs BEIIECTB U WX MPEBpAICHUN: H3yYEHUE
o0pa3loB HEMETAIOB, TOpeHue cepbl, (Qocdopa, kene3a, MarHusg B KHUCIOPOIE,
M3yueHHUE KOJUleKIMU «MeTamasl W CIUIaBbl», B3aUMOJICUCTBUE IIECJIOYHBIX U
IEJI0YHO3EMENBHBIX METAIIJIOB C BOJOW (BO3MOXHO HCIOJIB30BaHUE BUJIEOMATEPUAIIOB),



B3aHMOJICMCTBUE LIMHKA M JKEJe3a C PacTBOPaMHM KHUCJIOT M WLIETOYEH, KaueCTBEHHBIC
peakuuy Ha HEOPraHWYECKHWE AaHUOHBI, KATMOH BOJOPOJAa W KATHOHBI METAJIOB,
B3aUMOJICMCTBUE THUAPOKCUJIOB AIFIOMUHUSA Y LIMHKA C PACTBOPAMM KHCIIOT U WIEIOYEH,
pElICHUE YKCIEPUMEHTANBHBIX 3a/1a4 1o TeMam «l'amorenes», «Cepa u €€ COeJUHEHUS»,
«A30T u dochop um ux coeauHeHUs», «MeTamibl TIABHBIX MOATPYMID», «MeTaibl
MOOOYHBIX MOJTPYIII.

XUMUS U )KU3Hb.

Ponp xumum B oOecrneueHMH YCTOMYMBOTO pa3BUTUsL desoBeuecTBa. [lonstue o
HAay4YHbIX METOJIaX MO3HAaHWA W METOJOJOTMM HAy4YHOro uccienoBanus. Hayudnbie
OPUHIUIIBI  OPraHU3allud  XUMHUYECKOTO0 MPOU3BOJCTBA. [IpOMBINIIIEHHBIE CIOCOOBI
MOJIYYEHHUs BaXXHEUIIMX BeEIIeCTB (HA TMpUMEpe NPOU3BOACTBA aMMHUAKa, CEPHOM
KHUCIIOThI, MeTaHoja). [IpomblluieHHbIe CIOCOOBI TMOJYyYEeHHS METaJUIOB M CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl U €ro MociueacTBusa. Ponb xumuum B
o0ecTieueHUN YHEPTETUUECKON OE301TaCHOCTH.

XuMus U 310pOBbE uesioBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuiia ncnoib30BaHuUs
JIEKapCTBEHHBIX MpenaparoB. Poib XUMUU B pa3BUTHUU MEIUIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIE g00aBkH. Pons xumMum B
obecrieyeHUH MUIIEBON 0€30MacHOCTH.

Kocmetrnueckue wu mapdromepHble cpenctBa. beitoBas xumus. [lpaBuna
0e30MacHOro MCIOJIb30BaHUA MPENnapaToB OBITOBOM XMMUHU B TOBCEAHEBHOM KU3HU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTEepHUalibl (LIEMEHT, OETOH).

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHn4eckue 1 MUHEPaJIbHbIE YI00pEHUsI.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO, KepaMHKa.
Marepuansl 118 3IeKTpoHUKH. HaHoTEXHOI0THH.

Pacuérurnle 3amaun.

Pacuétpi: maccel BemiecTBa WM 00bEMA Ta30B IO M3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM OO0BbEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIIMH BEUIECTB, MacChl
(06bEéma, KoTMYECTBa BEIIECTBA) MPOMYKTOB PEAKIUU, €CIU OJHO M3 BEIIECTB MMEET
nmpuMecH, Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIU OJHO W3
BEIIECTB JAHO B BHJE pPacTBOpa C ONPEACTEHHONM MAacCOBOM JOJIEW PAaCTBOPEHHOIO
BEIIECTBA, MAaCCOBOM JOJIM W MOJISIPHOM KOHUEHTPALMM BELIECTBA B PacTBOPE, HOJIH
BBIXOJIA ITPOAYKTA PEAKLIIUHU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa MeXnpeIMEeTHBIX CBSI3ed MPU HM3yYEHUHM OOLIEH M HEOPraHWYECKOM
xuMuu B 11 Kitacce OCyImIecTBISICTCS 4Yepe3 HCIIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAaYYHBIX MOHSATHM, TaK U MOHSITUW, NMPUHATBIX B OTACJIBHBIX NPEAMETAX €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.



OOmue ecTecTBEHHO-HAY4YHBIC MOHSTHS: SBICHHE, HAy4HbIH (akT, THUIOTE3a,
TEOpHUs, 3aKOH, aHaliW3, CHHTE3, KiIaccuuKamus, NEePUOANIHOCTb, HAOIIOACHHE,
U3MEpEeHue, IKCIEPUMEHT, MOJIEIIb, MOAEIUPOBAHUE.

dwusuka: Matepusi, MUKPOMUP, MAaKPOMHUP, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJa, JHEPTreTHUYECKUN YpPOBEHBb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIECTBa, HACANbHBIA Tra3, (U3MUECKHWEe BETUYUHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTh, YJHEPTHsI, Macca.

buonorusi: kierka, opranusM, 3KocucTema, Ouocdepa, MeTabonHu3M, Makpo- M
MHUKPOAJIEMEHTBI, OCJKH, JKUPBI, YIIEBOABI, HYKJICHHOBBIE KHCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE TOPOJIBI, TOJIE3HBIE HWCKOMAaeMbIe, TOIUIMBO,
pecypchl.

TexHomorusi: XUMHYECKas MPOMBIIUICHHOCTh, METATYPIrHs, CTPOUTEIHHBIC
MaTepualbl, CEJIhCKOXO3UCTBEHHOE MPOW3BOJICTBO, TIMIIEBAasl IPOMBIILICHHOCTS,
(dapmarieBTH4ECKasi MPOMBIIIICHHOCTh, TPOW3BOJCTBO KOCMETHYECKUX IPEIapaToB,
NPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIOB, JJIEKTPOHHAS IPOMBIIIJICHHOCTb,
HAaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHUHN HA
YIIYBJIEHHOM YPOBHE CPEJHEI'O OBILEI'O OGPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBHUM C CHCTEMHO-JESATEIILHOCTHBIM MOAXOIOM B CTPYKTYpE TUIHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeAMeTa «XHMHS» Ha YPOBHE CpeqHEro obiero oOpa3zoBaHUs
BBIJICTICHBl  CJICAYIOIIME COCTABIISIIOIIME: OCO3HaHWE OOYJaloIMMUCS POCCUHUCKOMN
IpaXXIaHCKOH HJISHTHYHOCTH;, TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITENBHOCTH H
CaMOOTIPE/ICIICHNIO; HAJIWYUE MOTHBAIMM K OOYYEHHI0;, TOTOBHOCTh M CIIOCOOHOCTH
00y4arouMxcss PYKOBOACTBOBATHCS MPHHITHIMU B OOIIECTBE MpaBWJIAMU M HOPMaMH
MOBEJICHUS; HAIMYUE MPABOCO3HAHUS, IKOJIOTUYECKOW KYJIBTYPHI; CIOCOOHOCTh CTaBHUTH
IIeJIA ¥ CTPOUTD KU3HECHHBIC TUTAHBI.

JIMyHOCTHBIE ~ pE3yJNbTaThl  OCBOCHHS  MpeAMeTa  «XHUMHUS»  OTPAXKAroT
cOpPMUPOBAHHOCTh  OMBITA  [MO3HABATEJIBHONM W TPAKTUYECKOW  JESATEIbHOCTH
00yJaronInXcs B MPOIECCE peann3aiii 00 pa3oBaTeIbHON ASSITETLHOCTH.

JIMyHOCTHBIE ~ pE3yJdbTaThl  OCBOCHHS  MpeAMeTa  «XHUMHUS»  OTPAXKAroT
cOpPMUPOBAHHOCTh  OMBITA  [MO3HABATEJIBHONM W TPAKTUYECKOW  JESATEIbHOCTH
o0yyarouxcs B MpoIecce peanus3aliy 00pa30BaTelbHON JEATENIBHOCTH, B TOM YHCIE B
YacTu:

1) rpa:x1aHCKOTO BOCTIMTAHMS .

OCO3HaHUS OOYyYaIOUIUMHUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00sI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NPaBOMNOPSIKY;

IPECTABICHUS O COIMAJIBHBIX HOPMAaX U MpaBUIaX MEXKIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATENBbHOCTH MpPH CO3/JAaHUU Y4E€OHBIX
IPOEKTOB, PELIEHUH Y4YEOHBIX M IIO3HABATENIbHBIX 3a/]ay, BBIIOJHEHUM XUMUYECKUX
HKCIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI
APYTUX MPHU aHATU3€ PA3JINYHBIX BUIOB YyUeOHOU s TeNbHOCTH;

2) IaTPMOTHYECKOT0 BOCTIMTAHUA:

[IEHHOCTHOT'O OTHOIICHUS K UCTOPUUYECKOMY M Hay4YHOMY HaclIeJIUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHHUS K MPOIEcCY TBOPUYECTBA B 00IACTH TEOPUH M MPAKTUYECKOTO MPUTIOKEHUS
XMMHH, OCO3HAHMSI TOTO, YTO JIaHHBIE HAYKU €CTh PEe3yJbTaT UIUTENbHBIX HAOIIOACHHIA,
KPOTIOTJIMBBIX SKCTIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/Ja YYEHBIX U MTPAKTHKOB;

MHTEpeca M TO3HABATEIbHBIX MOTHUBOB B IMOJIYYEHHH M TOCIECAYIOUIEM aHaIH3e
nH(GOPMAIIUHU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHOIN OTEYECTBEHHON XUMUM;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOT'O CO3HAHMUSA, STHYECKOTO MTOBEICHNUS;



CIIOCOOHOCTU OILICHUBATh CUTYalluW, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEIECHUE U IOCTYIKA CBOMX TOBAPHUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIECTBUM MOCTYIIKOB,;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHUS [IEHHOCTEW 310pOBOro M 0Oe3o0macHoro o0pasa *U3HHU, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOmoieHus mpaBuwil  Oe30macHoro oOpalieHuss C  BelecTBaMM B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWI HHAWUBUIYATBHOTO W KOJJIEKTMBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS TOCIEJACTBUM U HENPUSATUS BPEAHBIX MPHUBBIYCK (yMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHON KOMIIETEHTHOCTH B y4€OHO-HUCCIICIOBATEIBCKON JEATeIbHOCTH,
00I1IeCTBEHHO TI0JIE3HOM, TBOPUECKON U APYTUX BUAAX JCATEILHOCTH;

YCTAaHOBKM Ha AKTHMBHOE YYacTHE B PCIICHHHM MPAKTHYECKUX 3a7ad COIUAbHOU
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY M3YYEHUIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE
Ha OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3yJibTaTaM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYaJIbHOM TPAaEeKTOPUH 0Opa3oBaHUs,
Oynymeir mpodeccuu W peanu3alid COOCTBEHHBIX JKM3HCHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TTOTPEOHOCTEH 00IIeCTBa;

6) 3K0J10rH4YeCKOro0 BOCIIUTAHUS

HKOJIOTHYECKH  I1€JIeCOO0Opa3HOr0  OTHOIICHHS K TMPUPOJIe KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHUMAaHUS  THO00ANBbHOTO  XapakKTepa JKOJOTHMYECKUX  MpoOJeM,  BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbI;

OCO3HAHHSI HEOOXOIUMOCTH HCIIOJIb30BAHUSA JOCTHKEHUN XUMHH IS PEIICHHS
BOIIPOCOB PAIIMOHAIBHOTO MIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JCUCTBUH, MPUHOCAIIUX BPEI OKPYXKAKOIMIEH MNPUPOTHOU
cpeie, YMEHHUsS MPOrHO3UPOBATh HEOJArONPUATHBIE HSKOJOTHMYECKUE IMOCIEACTBUSA
NpEeANTPUHUMAEMBIX JICUCTBUN U MIPEAOTBpAIIATh UX;

HaJU4usl Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYJbTYpPHhI, OINbITa
NEATENIbHOCTU HKOJOTMYECKON HaAmpaBiIE€HHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHON U COIMAJIBLHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS
AKTHUBHO IIPOTUBOCTOSITH UACOJIOTUU XeMO(hoOuu;



7) IEHHOCTH HAYYHOTI'0 IO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPAa3BUTHSI HAayKU U
OOLIECTBEHHOM MPAaKTUKU;

MOHUMAaHUS CreUM(UKUA XMMHHM KaK HayKH, OCO3HAaHMs €€ posid B (OPMHUPOBAHUU
pPalMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUM LEJOCTHOIO MPEJCTaBICHUs 00
OKpYXaIollleM MHpEe KaK O €JIMHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHruH NpoodJieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAUMMOCTU XUMHH JIJIi COBPEMEHHOM IUBUIIM3ALUU: B €€
I'YMaHUCTUYECKOW HANpPaBJICHHOCTH M BaXHOW POJIM B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOM KYJIbTYphl, B PEIICHUU TJIO0ANBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YeJIOBEYECTBA — ChIPbEBOM, SHEPTETUYECKOM, MUIIEBOM M KOJIOTMYECKON 0€30MacHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECNEYeHUH YCJIOBUW YCIEUIHOTO TpyJda W 3KOJOTUYECKH
KOM(DOPTHOM KU3HU KAKJOTO 4jieHa 00IEeCcTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIH30BATh MOJIy4aeMble 3HAHUS
JUISL aHalmu3a U OOBSICHEHUS SIBJICHUA OKPYXKAIOIIEr0 MHUpa U NPOUCXOIAIIUX B HEM
U3MEHEHHM, YMEHHUSI JieaTh 00OCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAay4HbIX (DAKTOB U
UMEIOILIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTH CaMOCTOSATENIBHO HCIOIb30BaTh XMMHMUYECKHUE 3HAHMS AJIs pEIICHUs
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K IO3HAHUIO, UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMO0OOpPa30BaHUIO, K
aKTUBHOMY IIOJIyUEHUIO HOBBIX 3HAaHUH IO XUMHUHM B COOTBETCTBHM C >KU3HEHHBIMU
OTPEeOHOCTSIAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iHUHbIX cdepax mnpodeccunoHaIbHOM
JesITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUSI MPOTpaMMbl MO XUMHUHM Ha YPOBHE
CpeaHero o0I1ero o6pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHUs MHUPOBO33PEHHUS oOyJarommxcs
MEXIUCIUTUIMHAPHBIE  (MEXIPEIMETHBIE) OOIICHAYYHBIE TIOHATHS, OTPaXKaIoIIne
[IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIENU(PUKY METOJIOB IMMO3HAHUS, UCTIOJIb3yEMbIX B
€CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO, HSHEPrus, SBJICHHUE, MPOIECC, CHUCTEMA,
Hay4HbIH ()aKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEIOBAaHUE,
HaOIIOICHNE, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJibHble  yueOHble JedcTBHUS  (ITO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,
peryisThuBHbIE), obecneunBaronie QopMupoBaHve (PYHKIHUOHATBHOW TPAMOTHOCTU U
COIMAIbHOM KOMIIETEHIIUU 00YyYaoIInXCsl;



CIOCOOHOCTh OOYYaIOIIMXCS HUCIOJIb30BaTh OCBOCHHBIC MEXIUCUUILUIMHAPHEIE,
MHPOBO33PEHYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC NEUCTBHS B TO3HABATEIHHON U
COLMAJIBHOM IIPAKTUKE.

MeranpenMeTHbIE pe3yJabTaThl OTPAKAIOT OBJIAJACHHEC YHUBEPCAIHHBIMUA yUICOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMY ICHCTBHUSIMHU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBHS

1) 0a30BbIe JTOrHYecKHe JAedCTBUS:

CaMOCTOSITEILHO (POPMYTUPOBATh U aKTyaJIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTPENEIATh EIN JeATeIIbHOCTH, 3aJjaBasi apaMeTpbl U KPUTEPUH UX JOCTHXKCHUS,
COOTHOCHUTDH PE3YyJIbTATHI JICATEIILHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCIIOJIH30BaTh MPU OCBOCHUU 3HAHUU TPUEMBI JIOTUYECKOTO MBIIICHUS: BBIJACIAThH
XapaKTepHbIC TMPU3HAKU TIOHATUNW W yCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIHUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BBLIOMPATh OCHOBAHUS M KPUTEPUHU JJIs1 KJIACCU(MUKAIMU BEIICCTB U XUMHUYECKHUX
peaKkiuu;

yCTaHABJIMBATh IPUIUHHO-CJICACTBEHHBIC CBSI3H MEXKIY N3y4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYXKIEHUs (MHIAYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHH),
BBISABJISITH 3aKOHOMEPHOCTH W IPOTHUBOPEUUS] B  PACCMATPUBAEMBIX  SBJICHUSIX,
(dbopMyITUPOBATH BHIBOJIBI U 3aKJIFOUCHUS;

NPUMEHSTh B TMPOLIECCE TMO3HAHUS HCIOJb3YEMbIE B XHUMHUH CHMBOJUYECKUE
(3HaKOBBIE) MOJIEIH, MPEeOOPA30BLIBATH MOJICIBHBIC MPECTABICHUS — XUMUUYECKUN 3HAK
(cumMBOJI) BJeMeHTa, XuMU4eckas ¢Gopmylia, ypaBHEHHE XMMHUYECKOW pEakIuu — IpHU
peleHnd y4eOHBIX ITO3HABATEIbHBIX W IMPAKTHYECKHUX 3aJad, NMPUMEHSITh Ha3BaHHbBIC
MOJICTIbHBIC TPEJCTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3Yy4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUS:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB MU XUMUUECKUX PEAKIIHI;

dbopmynupoBaTh IEIW W 3aJadyd HMCCISAOBAHHUS, HCIIOJIL30BaTh IIOCTaBJICHHBIC M
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA ITO3HAHUS H
OCHOBBI 11 (DOPMHUPOBAHUS THUIIOTE3BI IO IIPOBEPKE IPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJCHUU;

BJIaJICTh HaBBIKAMHM CAMOCTOSITEJIbHOTO TIJIAHUPOBAHUS W MPOBEICHUS YUYCHUUYECKUX
AKCIIEPMMEHTOB, COBEPIIEHCTBOBaTh YMEHHS HaOa0gaTh 3a XOJAOM IIpollecca,
CaMOCTOSITEILHO TTPOTHO3UPOBATH €0 PE3yabTat, (OpMYIUPOBATH OOOOIIEHHUS U BHIBOIBI
OTHOCHTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB HCCIICIOBAHMS, COCTABJISITh 00OCHOBAHHBIN
OTU€T O IMpOJIeTaHHON padoTe;



MpUOOPETATh ONBIT YYEHUUYECKON HCCIIE0BATEIbCKOM U MPOEKTHOM JAESITEIbHOCTH,
MPOSABIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJOB PEILICHUS
MPaKTUYECKUX 3a/]1a4, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MO3HAHUS.

3) padora ¢ unpopmanuei:

OPUEHTUPOBATHCS B PAa3IUYHBIX HCTOYHHUKAX HH(OpManuu (Hay4yHO-TIOMYJsipHas
JUTepaTypa XUMHUYECKOTO COJIepKaHMs, CHpaBOYHbIE MocoOus, pecypchl WHTepHeTa),
aHANIM3UPOBATh MH(OPMAIMIO PA3IUYHBIX BUIOB U (POPM MPEJCTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynHpoOBaTH 3aMpPOChl U MPUMEHSTh Pa3IU4HbIE METOJbl IIPU MOHUCKE U 0TOOpE
uH(OpMaIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a/1a4 ONpeeEHHOrO TUTIA;

OpuoOpeTaTb  ONBIT  HKCIOJB30BAaHUS  MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY TNpelcTaBieHUs HHGOPMALUH
(cxembl, rpaduKu, TUArpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kadye€CTBE CpEACTBA MpH paboTe ¢ XUMHYECKOU
uHboOpMaIMel: MPUMEHATh MEXKIpeAMEeTHbIe ((PU3NUYecKre U MaTeMaTUYEeCKUe) 3HAKU U
CUMBOJIBI, (OPMYITbI, a00pEBHATYPBI, HOMEHKJIATYPY;

HNCITIOJIB30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TIAHOCTH.

KommyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJ€ AUAIOra U/ Win
JTIMCKYCCHH, BBICKA3bIBATh U, (POPMYITHPOBATH CBOU MPEJIOKECHHIS OTHOCUTEIIHHO
BBITIOJIHEHUS MPEJI0KEHHOM 3a]a4H;

BBICTYIIATh C IIPE3CHTAllMEH pPe3yJbTaTOB II03HABATEIBHOW  JEATCIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITCJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU IIPH BBIMOJIHCHUU
XHMMHYECKOTO JKCIIEPUMEHTa, IPAKTHUYECCKOM pPa0OThI IO HCCIICIOBAHUIO CBOMCTB
M3y4acMbIX BEIIECTB, pealM3alldd y4eOHOTO IPOEKTa, W (POPMYIHPOBATH BBIBOABI II0
pe3ysibTaTaM MPOBEACHHBIX HCCJICIOBAHMHM IyTEM COrJIaCOBaHHUS TIO3UIUHA B  XOJE
00CyXeHUs 1 OOMEHA MHEHHUSMH.

PeryasiTUBHBbIC YHHBepCcaJlbHbIe y4eOHbIE JeHCTBUSA:

CaMOCTOSITEIbHO  IUIAHMPOBAaTh M OCYWIECTBIIATH  CBOK  IO3HABATEIIbHYIO
NEeATEeNbHOCTD, ONpeAenss e€ eI U 3aa4k, KOHTPOJIUPOBATh U MO MEpPE HEOOXOIUMOCTH
KOPPEKTUPOBATh MPEAJIaraeMblii aIrOpUTM JEWUCTBUIl MpH BBHIIOJHEHUM Y4YEOHBIX H



MCCJIEeI0BATENbCKUX 3a]a4, BbIOMpaTh Hambosiee 3P(EKTUBHBIA CHOCOO MX pPELIEHUS C
Y4€TOM MOJIYYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBJIATH CAMOKOHTPOJIb IE€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLCHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBbI [0 XUMHUH Ha yriayOJIEHHOM ypOBHE
Ha YpPOBHE CpEIHEro o0IIero oO0pa3oBaHUs BKIIOUYAIOT crelUPUUecKue A yd4eOHOTo
npeaMera «XUMHUS» Hay4dHble 3HAHUSA, YMEHUS M CIOCOObI JIEWCTBUA MO OCBOEHHUIO,
UHTEpIpeTaluu U NpeoOpa30BaHUIO 3HAHUN, BUBI JEATEIBHOCTH MO MOJTYYEHUIO HOBOTO
3HAHMS ¥ MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YUYEOHBIX CUTYaIUSX, a TAKKE B peaibHBIX
KU3HEHHBIX CUTyalHUsX, CBSI3aHHBIX C XMMHEN. B mporpamme mo XMMHHM NpPEIMETHBIE
pe3yAbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

10 KIIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckass XuMuUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTE€ W 3HAYCHUHM OPTaHUYECKON XUMHUHU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ poinu B OOECIEUYCHHH YCTOWYMBOTO pPa3BUTHSA
YeJOBeUYeCTBA B PEIICHUM MPOOJIEM OSKOJOTHUECKOM, JIHEPreTHYeCKON U THUIIEBOU
0€30MacHOCTH, B pa3BUTUU MEIUIIMHBI, CO3IaHUH HOBBIX MaTEpHUaIOB, HOBBIX HCTOYHHKOB
SHEPruu, B OOECMEYEHUH pAlMOHAIBHOTO MPHUPOAOINONH30BaHUA, B (OPMHUPOBAHUU
MHUPOBO33PEHHUST U OOIIEH KYJIbTYyphl YeJOBEKa, a TaKKe KOJOTMYECKH O0OOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3J0POBbIO U MIPUPOIHON CpPELIE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS — XUMHUYCCKUI 3JIEMEHT, aToOM, SAPO U JICKTPOHHAs 000Jji0YKa aroma, S-, p-, d-
aTOMHBIC OpOWTAI, OCHOBHOE U BO30YXIEHHOE COCTOSHHS aToMa, THOPHIM3aINs
aTOMHBIX OpOuTanel, MOH, MOJIEKYJa, BaJIEHTHOCTh, AJIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHUCJICHHSI, XUMHYECKasi CBsI3b, MOJb, MOJISIPHA Macca, MOJIAPHBIA 00BEM, yriIepoaHbIN
CKeNeT, (YHKIIMOHAJIbHAS TPYIINA, paJuKal, CTPYKTYpHbIE (QOpMyIbl (pa3BEPHYTHIE,
COKpalIEHHbIE,  CKEJETHBIE),  U30MEpUs  CTPYKTypHass WU  NPOCTPAHCTBEHHAas
(reoMeTpuueckasi, ONTUYECKas), HW30MEpbI, TOMOJIOTMYECKUU  psAll, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEpPIKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIUHEHHUS; TEOPUU, 3AKOHBI
(nepuonuueckuit 3akoH 1. 1. MenzaeneeBa, Teopusi CTPOECHUSI OPraHUYECKUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpPaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U IMPEBpaALICHHUS
SHEPIUM MPU XUMHUUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIeXKallle B OCHOBE NOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHUMHYECKUX SIBJICHUH; MPEJICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peakiui, TePMOJAMHAMUYECKUX M KHUHETUYECKHX 3aKOHOMEPHOCTAX HX MPOTEKAHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA 1 ME30MEPHBIM
s dekrol, opuentantsl | u |l pona); gakronornueckue cBeAeHUs O CBOMCTBAX, COCTABE,



MOJIYYEHHH U 0€30MaCHOM HCIIOJIb30BaHUU BaXKHEMIINX OPraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JESITENIbHOCTU YeJIOBEKa, OOUIMX HAyYHbIX MPHHIMIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTepHbIE MPU3HAKU  TOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS TPHU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(OpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHMYECKYI0 CHUMBOJIMKY JJI COCTaBICHHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHbIX) (OpMYyNT OpraHU4YEeCcCKUX
BEIIECTB;

COCTaBIIAITh ypPAaBHEHHUS XUMHUYECKUX PpEAKIUH M paACKphIBaTh HX CYIIHOCTb:
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUI MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOIO
OajlaHca ATHX peakluil, peakluid MOHHOrO OOMeHa MyTEM COCTaBJICHUS MX MOJHBIX U
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIIMBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEIIECTB Uil WJUTFOCTPALMM UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

chOpPMHPOBAHHOCTh ~ yYMEHHWH: yCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpraHMYeCKUX BEIIECTB MO UX COCTABY UM CTPOCHHUIO K OMNPEACIEHHOMY KJaccCy/Tpymie
COCIMHEHUHN, NaBaTh WM Ha3BaHUA N0 cucteMartuudeckoil HomeHkimarype (IUPAC) u
IPUBOAUTh TPUBHUAJIBHBIE HA3BaHMS IS OTHAEIBHBIX MPEICTABUTENECH OpraHu4eCcKUX
BEIIECTB (3TUJICH, alleTUJIEH, TOJIYOJI, TJIUIEPUH, STUIICHTIIUKOIb, PeHO, (opMabIeTu/I,
aneTaipleruj, AaueToH, MypaBbMHAs KHCIJIOTa, YKCYCHas KHUCJIOTa, CTEapuHOBas,
OJIEMHOBAs, MAJIbMUTHUHOBAS KHCIIOTHI, TJIMIWH, aJlaHWH, MaibTo3a, (HPYKTO3a, aHUIIUH,
JUBHUHWII, U30TPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUS OMPENEIATh BUJ XUMHUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUAX (KOBAJICHTHAS U MOHHAs CBSI3b, G- U M-CBSA3b, BOAOPOAHAS CBSI3b);

chOpPMHPOBAHHOCTh ~ YMEHHS  NPUMEHSTh  TOJIOKEHUS  TEOPUU  CTPOCHHUS
opranndeckux BemecTB A. M. ByrtnepoBa nisi 0oOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (DU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIMHYHBIX MPEACTABUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AQJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, aJKaJHEHOB, AJKMHOB, apOMAaTHYECKUX
YIJEBOAOPOJIOB, CIHMPTOB, AJNBIAETHJIOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX U
CJIOHBIX 3(QUPOB, KHUPOB, HUTPOCOCAMHEHUA U aMHHOB, AMHUHOKHUCIIOT, OEJIKOB,
YII€BOAOB (MOHO-, U~ U NOJIMCAXapU/I0B), WILTFOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKIY
HAMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUMHA C HCHOJb30BAHHEM
CTPYKTYPHBIX (GOPMYIL;

c(hOpMUPOBAHHOCTh YMEHUSI MOJTBEPKJIaTh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH PEAKLHMOHHON CIIOCOOHOCTHM OpPraHMYECKUX COEAMHEHUN OT KPaTHOCTH H



TUIA KOBAJEHTHOMN CBSA3U (G- M M-CBSI3M), B3aUMHOT'O BJIUSIHUSI aTOMOB M TPYII aTOMOB B
MOJIEKYTax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHHUKHU YTJIEBOJOPOJAHOTO ChHIPhS
(HedTh, IPUPOIHBIN T'a3, YroJib), CIIOCOOBI €ro NepepadoTKU U MPAKTUYECKOE TPUMEHEHUE
MPOIYKTOB NEPEepadOTKU;

c(hOpMUPOBAHHOCTbH BJIAJCHUS CUCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJ1aX
MO3HAHUSI — HAOJIOJICHUHM, U3MEPEHUH, MOJEIUPOBAHUU, DKCIIEPUMEHTE (peajbHOM U
MBICJICHHOM) U YMEHUS PUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSATh OCHOBHBIC OIEpPaAllUM MBICIUTEIbHON
NeSATeIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE, 0000IICHUE, CUCTEMATU3AIINIO, BBISIBIICHHE
NPUYUHHO-CIICICTBEHHBIX CBSA3€W — JJIi WM3Y4YEHUs] CBOWCTB BEIIECTB M XUMHUUYECKUX
peaxkuuu;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATh B3aMMOCBS3h XHUMHUYECKUX 3HAHUU C
MOHSATUSMHU W TPEJCTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s OoJiee
OCO3HAHHOTO TMOHUMAHHUS CYIIHOCTH MaTepUaJbHOIO EIUHCTBA MHpPA, HCIOJIL30BaTh
CHUCTEMHBIC 3HAHMS 110 OPTraHMYECKONW XWUMHH ISl OOBSICHEHUS W TPOTHO3ZUPOBAHUS
SIBJICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO MIPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI MO XUMHYECKUM GOpMyliaM |
YPAaBHEHHSIM XUMHUYECKUX PEaKIUd C HUCIOJIb30BaHUEM (PU3MUECKHX BEJIMYMH (Macca,
00BEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: PAcUEThl MO HAXOXKICHUI0O XUMHUYECKON (OpMYyJbl BEHIECTBA MO HM3BECTHHIM
MacCOBBIM  JIOJSIM XMMHUYECKHUX DJJIEMEHTOB, MPOAYKTaM CrOpaHus, ILJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH C
MO3UIMKA JKOJIOTHICCKOW O€30IMacHOCTH TOCJIEACTBUS OBITOBOM M TMPOW3BOACTBEHHOM
NESTEIBbHOCTH  YENIOBEKa, CBSI3aHHOM ¢ mepepaboOTKOM  BEIIECTB, HCIOIb30BAThH
MOJIYYCHHbIE 3HAHUS JUIsl TPUHATHS TPAMOTHBIX pEIIeHUH MpoOjeM B CHUTYyalHsX,
CBSI3aHHBIX C XUMHECH;

chOpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATH H  MPOBOJUTH
XUMUYECKUI SKCHEPUMEHT (MOJIYyYE€HHE W HM3yYE€HHE CBOMCTB OpPraHUYECKUX BEIECTB,
KAUuEeCTBEHHBIE PEAKIMHU YTIEBOAOPOJOB PA3IMYHBIX KJIACCOB M KHUCIOPOICOAECPIKAIINX
OpraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAJIbHBIX 3a/ad [0 pPaclo3HABAHUIO
OpPraHMYECKUX BEIIECTB) C COOMIOACHUEM TTPaBUI O€30MaCHOTO OOpAIIeHUS C BEIIECTBAMU
1 J1abOpaTOpHBIM 000pyAOBaHHEM, (DOPMYIUPOBATH 1IETh UCCICIOBAHUS, TIPEICTABISATH B
paznuyHON (QopMe pe3ynbTaThl OJKCHEPUMEHTa, AaHAIM3UPOBATh U OICHUBATh WX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMECHHIA:



coONI0aTh MpaBHUJia 3KOJOTUYECKH LEJIECOO0pa3HOro TMOBEJAEHUs B OBITY H
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHMS CBOErO 3/0POBbs, OKpYXKarolleu
IIPUPOIHON Cpelbl U JOCTHIKEHUA €€ YCTOMYUBOIO pa3BUTHS,

OCO3HAaBAaThb ONACHOCTh TOKCHMYECKOIO  JEWCTBUS HA JKUBBIE  OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEILIECTB, MOHMMAs cMbIch nokazarens [1IK;

aHAIM3UPOBATH  LIEJIECOOOPA3HOCTh IMPUMEHEHUS OpPraHWYECKUX BEIIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHMS PUCK-TI0JIb3a;

cOpPMHPOBAHHOCTh ~ yYMEHMH:  OCYIIECTBISITH  II€JICHANpPABICHHBIM  MOUCK
XUMHYECKOM HMH(pOpMallMd B pa3JIMYHBIX HCTOYHHMKAX (Hay4yHas M ydeOHO-HayuyHas
auTeparypa, cpelncrtsa maccoBoi uHbopmanuu, WHTEpHET W Jpyrue), KpUTUUYECKU
aHAIM3UPOBATh XUMUYECKYI0 HH(pOpManuio, mnepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C MOCTaBICHHON yueOHOM 3a1aueil.

11 KVIACC

[IpenmetHble pe3ynbTaThl OCBOEHUs Kypca «OOmas U HEOpPraHUYecKas XUMUS)
OTpaXKaroT:

cOpPMHUPOBAHHOCTh  TMPEACTABICHUI: O  MaTepualbHOM  E€IMHCTBE  MHUpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPUPOABL, O MECTE€ U 3HAYEHUU XUMUHU B
CUCTEME ECTECTBEHHBIX HAayK U €€ poJidi B OOECHEYEHHH YCTOMYMBOIO pa3BUTHS, B
pelIeHnu MpoOJieM SKOJIOTMUYECKOH, HIHEPreTHYecKoW M MHILEBOH Oe30MacHOCTH, B
pPa3BUTUM MEIULIMHBI, CO3JAHUU HOBBIX MAaTEpPUAJIOB, HOBBIX MCTOYHHUKOB JHEPIUH, B
o0ecnedyeHnu palMoHaIbHOTO IPUPOAOIIOIb30BaHus, B POPMUPOBAHUN MHUPOBO33PEHUS U
o011ei KylIbTyphbl YEJIOBEKA, a TAK)KE HKOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOIHON CpEE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYACT: OCHOBOIIOJIATAOLINE
HOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, M30TOIbI, 3JIEKTPOHHAs 000JI0UKa
aroma, S-, p-, d-aToMHbIe OpOUWTAaNIM, OCHOBHOC W BO30YXIEHHOE COCTOSHHS aToMa,
rudpuan3anus aTOMHBIX opouraei, YIOH, MOJIEKYJIA, BaJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKUCIEHUS, XHMHYECKass CBSI3b (KOBAaJIEHTHAs,
WOHHAsl, METaJNINYEeCKas, BOJOPOAHAs ), KPUCTAIINYECKAsl pelIETKa, XUMUYECKas peakuus,
pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIMUTHI, DIECKTPOIUTHYECKAS AUCCOLUALNS, CTEIECHb
JAUCCOLUAIINH, BOJOPOIHBIN [MOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEINIOBON 3 (eKT
XUMHUYECKOU PEAKLIUH, CKOPOCTh XUMHUUYECKON PEAKIINU, XMMUYECKOE PAaBHOBECUE; TEOPUU
U 3aKOHBI (Teopusl DIJIEKTPOJUTHUECKON Jucconuanuu, nepuoauyeckuii 3axon .M.
MeHnpneneeBa, 3aKOH COXPaHEHMS MacChl BEIECTB, 3aKOH COXPAHEHUS W IPEBPAICHHUS
DHEPIUM INPH XUMHYECKUX PEAKLUUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
JNEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMHH,
MHPOBO33PDEHUYECKHE 3HAHWA, JIeKAIIME B OCHOBE IIOHUMAHHsS IPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUHN BELIECTBA
Ha aTOMHOM, MOHHO-MOJIEKYJSIPHOM W HAJMOJICKYJSPHOM YPOBHSAX; IPEICTABICHUSA O



MEXaHU3Max  XHMHUYECKUX  pEaKUHWd, TEPMOAMHAMUYECKUX U  KUHETHYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O XUMHUYECKOM PABHOBECHH, PACTBOPAX U JIUCIEPCHBIX
cucrteMax; (pakToIOTUYeCKHe CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUU U OE30MacCHOM
WCIOJIb30BAaHUU BAXXHEUIIMX HEOPraHMYECKUX BEHIECTB B OBITY U MNPAKTUUECKOM
NESATeIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MIPUHITUIIAX XUMUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIE TMPU3HAKU  TOHSITHUH,
yCTAHABIMBATh WX B3aUMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOUIWE TMOHITUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

chOpMUPOBAHHOCTh YMEHHsI  HMCIOJIb30BaTh XUMHYECKYIH) CUMBOJHUKY  JJIs
cocTaBjeHUs (POPMYJ BEIIECTB U YPAaBHCHUN XUMUUYECKUX DPEAKIHM, CUCTEMATHUUECKYIO
HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMNPENETSATh BaJGHTHOCTb M CTENEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XUMUYECKON CBsI3U (KOBaJICHTHAs, HOHHAs,
MeTaJUTM4ecKasi, BOJIOPOJIHAS ), TUI KPUCTATUTMIECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBHCUMOCTH CBOMCTB BEIIECTB OT BHJA
XUMUYECKOM CBSI3M W THUMA KPHUCTAUIMYECKON pemeéTky, OOMEHHBIH H JOHOPHO-
aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIECHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHUM: KJIaCcCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA M0 UX
COCTaBy, XHMHMUYECKHE pEaKIMH 1O pa3jIu4yHbIM TpHU3HAKaM (YUCIYy U COCTaBy
pearupyronmx BeIecTB, TEIIOBOMY 3P (HEKTy peakiiu, U3MEHEHUIO CTeTIeHeH OKUCIEHUS
AJIIEMEHTOB, OOPaTUMOCTH, YYACTHUIO KaTalu3aTopa U IPYrue); CaMOCTOSITEIbHO BHIOMPATh
OCHOBAaHHUS W KPUTEpPUM IJIsl KJIacCU(PUKAUU M3y4aeMbIX BEHIECTB U XUMHUUYECKHX
peaKiuu;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICH Mepuoanydeckoro 3akona JI. WM.
MenneneeBa W JE€MOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBACHUTEIHHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUUYECKHUX 3JIEMEHTOB IIEPBOrO0—4eTBEPTOTrO NepuoaoB [lepnoanyeckon cucTeMbl
JI.U. MenaeneeBa, UCNONB3Ysl MOHATHSA <«IHEPIETUUECKUE YPOBHH», «IHEPrE€TUUYECKUE
MOJypOBHU», «S-, pP-, d-aTomMHBIE OpOHTaNM», «OCHOBHOE ¥  BO30YXIEHHOE
HPHEPreTUYECKHUE COCTOSTHUS aToMay; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHUYECKHX B3JIEMEHTOB M HMX COCIMHEHWM MO mnepuogam u rpynmnam llepuoandeckoit
cucrembl J[. 1. MeHneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHUS UX JIEKTPOHHBIX 000JI0UECK;

c(hOpMHUPOBAHHOCTh YMEHHUMW: XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE
CBOWCTBA BEUIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE TI'€HETHUYECKOU
CBSI3M MEXJY HEOPraHWYECKMMH BEUIECTBAMM C ITOMOILIBIO YPABHEHUM COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIU;



c(hOopMUPOBAHHOCTH yYMEHUS pacKpbIBaTh CYIIHOCTb: OKHCITUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTAaBJICHHUS DJECKTPOHHOIO OajaHca ATUX
peaKkiuii; peakiuii MOHHOTO OOMEHa MyTEM COCTAaBJCHUS WX TMOJHBIX M COKPAIIEHHBIX
MOHHBIX YPaBHEHUH; peaKkIuil THAPOIN3a; PeaKIMil KOMILIEKCO0Opa3oBaHus (Ha mpuMepe
TUAPOKCOKOMIIJIEKCOB ITUHKA U aJTFOMUHUS);

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakiui ¢ y4€TOM MX JSHEPreTUUYECKUX XapaKTePUCTUK, XapaKTep U3MEHEHHUS CKOPOCTH
XUMUYECKOW pEeaKlUu B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEIIEHUsS] XMMUYECKOTO PaBHOBECUS TOJI BIMSHUEM BHEIIHUX BO3JEHCTBUI (TIPUHIIUII
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHHUsSI XapaKTEPU30BaTh XUMHYECKHUE PEaKIUH, JeKallue B
OCHOBE TMPOMBIIIJIEHHOTO TIOJYYEHUsS CEPHOM KHUCIOThI, aMMHaKa, OOIIME Hay4YHbIC
MPUHIUMIIBI XUMHUYECKUX MPOU3BOJICTB; 11€JIECO00PA3HOCTh MPUMEHEHUSI HEOPTaHUUYECKUX
BEIIIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONIH3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAay4YHOTO ITO3HAHUS
SIBJICHUH TIPUPOJIBI — HAOJIOICHUE, U3MEPEHUE, MOJISTUPOBAHUE, SKCIIEPUMEHT (peasbHBIM
Y MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBCHHBIX HayKaX, YMEHHUSI TPUMEHSATh 3TH 3HAHUS
Py DKCIIEPUMEHTAIBLHOM HCCIICIOBAHUM BEIIECTB W I OOBSCHEHHS XHUMHUYECKHX
ABJICHUN, MMEIOIIMX MECTO B MPHUPOJAE, MPAKTUYECKOW MESITEIBbHOCTH YEIOBEKa W B
MOBCETHEBHOM )KU3HH;

c(OpPMHPOBAHHOCTh YMEHUS BBIABIATH B3aUMOCBS3b XMMHUYECKHUX 3HAHUU C
MNOHSATUSIMU M TIPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB i Oolee
OCO3HAHHOI'O IOHUMAaHUs MaTEPUAIIBHOTO €UHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUS IMPOBOJIUTH PACUETHI: C HCIIOJB30BAHUEM TMOHSTUHN
«MaccoBas J10Js1 BEILIECTBA B PacTBOPE» U «MOJISIpHAsT KOHIIEHTPALUs»; MAacChl BEUIECTBA
i 00bEMa Tasza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WU 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOT0 3P heKTa peakinu; 3HaYeHHs BOJIOPOTHOTO
MOKAa3aTessl PaCTBOPOB KHUCJIOT M IIEJIIOYEH ¢ U3BECTHOW CTENEHBIO AMCCOLMAIMU; MACChI
(06BbEma, KOMMYECTBA BEIIECTBA) MPOJYKTA PEAKIUHU, €CIU OJHO U3 MCXOIHBIX BEIICCTB
JIaHO B BHUJE pacTBOpa C OMPEICIEHHON MacCOBOM JOJIEM PpACTBOPEHHOIO BEIIECTBA WU
JaHO B H30BITKE (MMEET MPHUMECH); JOJHM BBIXOJIa MPOAYKTAa peaKUuu; OO0BEMHBIX
OTHOILICHUH T'a30B;

cOpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATH ¥ MPOBOJUTH
XUMUYECKUI ASKCHEPUMEHT (MPOBEICHUE PEaKIMii MOHHOTO OOMEHAa, MOJTBEPKICHHE
KaueCTBEHHOI'0 COCTaBa HEOPTraHWYECKUX BEIIECTB, OMPEACIICHHE CpEeIbl PacTBOPOB
BEIIECTB C TIOMOIIBI0 HWHIWUKATOPOB, HM3YYCHHE BIHMSHUS pPa3TUYHBIX (AKTOPOB Ha
CKOPOCTh XHMMHMUYECKON pEeaKkIuu, pEelICHUE OHKCIEPUMEHTANbHBIX 3a/lad MO0 TeMaM
«Metaib» u «Hemerannei») ¢ coOnmtojeHueM mpaBuil 0€30MaCHOrO OOpallleHHs! C
BellleCTBAMU U JIaOOPATOPHBIM 000pyA0BaHKHEM, (POPMYIHPOBATH LEIb HCCIEIOBAHUS,



MpEACTaBIsATh B pa3IUuyHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, AaHAIU3UpPOBATH U
OLIEHUBATh UX TIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHMI: COOJIIOAaTh TMpaBUjia TMOJB30BAaHUS XUMHUECKOU
Mocy1oM 1 1abopaTOpHBIM 000PYAOBaHUEM, OOpaIlleHHs] C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JA0OOPATOPHBIX XUMUYECKUX OIBITOB, IKOJIOTUYECKHU
1enecoo0pa3Horo MmoBeAcHUsT B OBITY U TPYJOBOM NEITEIHHOCTH B LEISAX COXPaHEHUS
CBOETO 3J0POBbsI, OKPYXKAKOLIEW NPUPOAHOW CpEObl M JOCTHKEHUA €€ YCTOMYHUBOIO
pa3BUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JECHCTBHS Ha JKHUBBIE OPraHU3MBI
ONpeAeIEHHBIX HEOPraHUUECKUX BEIIECTB, TOHMMAs cMbica nokaszarens [1JIK;

chOpMUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBIATH  IEJICHAINPABICHHBIA  TOUCK
XUMUYECKOW WHGOpMAlUM B Pa3IMYHBIX HMCTOYHMKAaX (Hay4dHas U YyuyeOHO-HaydHas
auTepaTypa, CpeacTBa maccoBod uHbopmanuu, WHTEpHET W Jpyrue), KPUTUUYECKHU
aHAJTM3UPOBATh XUMHUYECKYIO HHOpMAIUI0, mepepadaTtbiBaTh €€ U UCIOJb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOH 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKoOi XMMHHU
http://school-collection.edu.ru/ -
[Ipenmer oprannueckoit xumuu. Teopust EuHast KOJUTEKITHSI
11 CTPOEHHMS OPTaHUYECKUX coequHEeHn A. M. 8 1M (pOBBIX 00pa30BaTEIbHBIX
byrneposa pecypcoB
Hroro mo pazgeny 8
Pa3znes 2. YriieBoaopoanl
http://school-collection.edu.ru/ -
[IpenenbHbIe YriI€BOIOPOIbI — AJKAHBIL, Emnas konnexuus
2.1 5 i (ppoBbIX 00pa30BaATEIBHBIX
LHUKJIOAJIKAHBI
pecypcoB
http://school-collection.edu.ru/ -
HenpenenbHbie yrieBo0poabl: alKEHBI, Enunas kosexuus
2.2 14 1 i (ppoBBIX 00pa30BaATEIBLHBIX
aJKaJUEeHbl, AJIKUHbI
pecypcoB
http://school-collection.edu.ru/ -
Envnas xomiekuus
2.3 Apomatuyeckue yrieBoaopoabl (apeHsl) 8 U(POBBIX 00pa30BaTEIbHbBIX

pecypcoB



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IIpupoaHbIE UICTOYHUKH YTIIEBOJIOPOJIOB U UX

http://school-collection.edu.ru/ -
Enunag xomeknus

24 4 U(PPOBBIX 00pa30BATEIHHBIX
nepepadoTka
pecypcoB
http://school-collection.edu.ru/ -
Ennnas xommexims
2.5 ["anoreHnpon3BOIHBIE YTIEBOJIOPOIOB 4 i ppoBbIX 00pa30oBaATEIBHBIX
pecypcos
Hroro mo pazueny 35
Paznea 3. Kuciopoacoaep:kaunue oprannieckue coeJuHeHUst
http://school-collection.edu.ru/ -
Enunas xomiexims
3.1 Cnuptel. ®enon 11 i (ppoBBIX 00pa30BaATEIBHBIX
pecypcosB
http://school-collection.edu.ru/ -
KapOonusbHble COeTUHEHUS: allbETUIbI U EtvHas KOJUTEKIIHS
3.2 keToHbl. KapOoHoBbIe KUCHAOTHL. CIOXKHBIE 21 i (ppoBBIX 00pa30BaATEIBHBIX
a¢upsl. Kupbl pecypcos
http://school-collection.edu.ru/ -
Enunas xomnekuus
3.3 VYrieBobl 9 i (ppoBBIX 00pPa30BaATEIBLHBIX
pecypcoB
Hroro no paszneny 41
Pa3nen 4. AsoTconep:kamue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 http://www.chemistry.narod.ru/ -



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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Mup xumuu.

Hroro no pazgeny 12
Pa3zgea S. BoicokomoJiekyJIsipHbIe COCAUHEHUS
http://www.chemistry.narod.ru/ -
5.1 BrICOKOMOIEKYIIIPHBIE COEITMHEHNS 6
Mup xumuu.
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



http://www.chemistry.narod.ru/

11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
http://school-
C N collection.edu.ru/ - Enunas
TpoeHue atoMa. [lepuoanuecknii 3aK0H
11 m 9 KOJUIEKIIUS U(PPOBBIX
. u [lepuoanyeckast cucTeMa XMMHUYECKUX S ——
anemenTtoB /1. 1. Menneneesa PECYPCOB
http://school-
collection.edu.ru/ - Enunas
12 Crpoenue BeniectBa. MHOTooOpasue 1 1 KOJUICKIIUS IU(PPOBHIX
' BEIECTB 00pa3oBaTEIbHBIX
pecypcoB
http://school-
collection.edu.ru/ - Enunas
KOJUIEKIUS HU(PPOBBIX
1.3 XHUMHUYECKUE PEAKITUN 19 1 3 bp
00pa3oBaTeNbHBIX
pecypcoB
Utoro no pazneny 39
Pa3nen 2. Heopranuveckasi Xumust
http://school-
collection.edu.ru/ - Equnas
2.1 Hewmeramns 31 1 3 A

KOJUICKITHS TU(POBBIX
00pa3oBaTENbHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

pecypcoB

2.2 Meranist

23

http://school-
collection.edu.ru/ - Equnas

KOJUTCKIHSI IU(PPOBBIX

00pa3oBaTEIbHBIX
pecypcoB

Hroro no pazgeny 54

Paznen 3. Xumus u xKu3Hb
http://school-
collection.edu.ru/ - Eqmaas

31 MeTo bl TO3HAHUS B XUMHW. XUMHUS H 9 KOJUTSKIIHSI IIU(PPOBBIX

' KH3Hb 00pa3zoBaTeNbLHBIX
pecypcoB

Hroro mo pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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