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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma mo XMMHUM Ha YPOBHE CpPEIHEro oO0IIero oopa3oBaHMs
paspaborana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yabTaraM OCBOCHHS
dbenepanbHOIt 00pa30BaTEIbLHON TPOrpaMMBbI cpeHero ootero oopazoanmsi(DOIT
COO), mpexacraieHHbix B DenepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus y4eOHOIro MpeameTa
«Xumus» B oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit  ®denepanuu,
peanu3yronmMx OCHOBHbIE 00pa30BaTeNIbHbIE POrPaMMbI, 1 OCHOBHBIX MOJOXKEHUN
«Crparerun pazsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuop 10 2025
roga» (Pacnopspkenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyUMHSI Ha YpPOBHE YIIYOJNEHHOTO HW3YyYEHHs] 3aHMMAeT BaKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAyyHOro oOpa3oBanusi yuamuxcsi 10-11  kmaccos.
W3yuenue mnpenmera, peanusyemMoe B yCIOBUAX JauddepeHImpoBaHHOTO,
npouIbHOTO O0y4YeHHs, MPHU3BAaHO OOECIEeYUTh OO0IIe00pa3oBaTebHYI0 U
OOIIEKYNbTYPHYIO  MOATOTOBKY  BBIMYCKHUKOB IIIKOJIBI, HEOOXOMUMYIO IS
ajanTaiyy Ux K ObICTPO MEHSIIOUIMMCS YCIIOBUSIM JKM3HU B COLUYME, a TAKXKE IS
NPOJOJDKEHUSI OOyUeHHs B OpraHu3alusax NpodeccruoHanbHOro oO0pa3oBaHMs, B
KOTOPBIX XUMHUSI SIBJSICTCSI OJHOM U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamme mno XumMuM HazHaYeHUE TMpeaMeTa «XHUMHS» TOTy4aeT
NOAPOOHYI0  MHTEPHPETALMI0O B  COOTBETCTBUM C  OCHOBOIOJAraroluMMu
nonoxkeHusimu GI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH, COAepIKaHus,
pe3ynbTatoB 0o0ydeHHss W TpeOOBaHWN K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CIEAYIOUIME BBINOJIHSIEMBIE MPOrPaMMOM MO
XUMUU (PYHKITUU:

e UH(DOPMAILIMOHHO-METOANYECKAsl, peanu3alus KOTOpoill obecreunBaeT
MOJIyYeHHE TMPEACTABICHHUS O LEJSAX, COAEpPKAaHWUHU, OOIIel cTpaTeruu
oOyueHus, BOCHIUTAHUS M PA3BUTHs 00yJArOIINXCS CPEIACTBAMU IIPEIMETA,
U3y4aeMOro B paMKax KOHKPETHOTO Poduis;

e OpraHU3alMOHHO-TIAHUPYIOIIAs, KOTOpast npenycMaTpuBaeT
ONpEeNeHHe: TPUHIMIIOB CTPYKTYPUPOBAaHUS W TOCIEI0BATEIbHOCTU
M3y4YEeHHUs] Y4eOHOro Marepuana, KOJIWYECTBEHHBIX M Kau€CTBEHHBIX €ro
XapaKTepUCTUK; TMOAXOAO0B K (OPMUPOBAHUIO CONEPKATEIHLHON OCHOBBI
KOHTPOJII W OILIEHKHM OOpa30oBaTeNIbHBIX JOCTIKEHUN O0Oydaroluxcsi B
paMKax UTOrOBOW arTecTalMd B (opMe eAUHOro TroCyIapCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Tporpamma asis yrmyOn€HHOTO U3yUYCHUS XUMUU:

e YCTAaHABJIMBACT WHBAPUAHTHOE TMPEAMETHOE CONEp)KaHHe, 00s3aTeIbHOE
JUIsT W3y4YeHHsT B paMKax OTAENbHBIX Tpoduiield, npeaycMarpuBaet



pacupeleneHue W CTPYKTYPUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM
coliepKaTeIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e AT MPUMEPHOE pachlperesieHre y4eOHOro BPEMEHH, PEKOMEHIYEMOTIO
JUTSL U3yYEHUS OTJIEIbHBIX TEM;

e TIpe/yiaraeT MPUMEPHYIO MOCIEN0BAaTeIbHOCTh H3YYeHHUS Y4eOHOTO
Marepuaia ¢ y4€TOM JIOTUKH MOCTPOEHUs Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 MHTEPHPETALMIO LEJIeH U 3a/1ad U3y4YeHHsl MpeIMeTa
Ha yrIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpemHero ooOmero 00pa3oBaHUS, COACPXKATEIBHOW XapaKTEPUCTHUKU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTebHOMN
POTPaMMBbI CpEeIaHErO oO1ero oOpazoBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-ITO3HABATENbHBIX JACMCTBUI  0Oydarolmerocss IO OCBOCHHUIO
COJEPKAaHUS IIPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMporpamMMme MO XUMHUHU MPEAyCMOTpEeHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUUM Ha YpPOBHE OCHOBHOIO OOUIETO
oOpazoBaHusa. 3a TMpeAeiaMd YCTAHOBJICHHOW MporpaMMod 1O XUMHUU
00s13aTenbHOM (MHBapUAHTHOM) COCTAaBIISIONICH CONMEp KaHMsS YYEOHOTrO MpeaMeTa
«Xumus» ocTaércsi BO3MOXHOCTH BBIOOpAa €ro BapHAaTUBHOW COCTABJISIOIIECH,
KOTOpasi JIOJKHA OMNPENENSThCS B COOTBETCTBUM C HANpPABIEHUEM KOHKPETHOTO
npoduisa o0ydeHus.

B coorBerctBUM ¢ koHUenTyanbHbIMH mnonoxeHusmu PI'OC COO o
Ha3HAUEHUU MpeaMeToB 0a30BOro M ynIyONEHHOTO YpOBHEH B CHUCTEMeE
nuddepeHIMpoBaHHOTO O0yUYeHHsI Ha YPOBHE CpeaHero olIero oOpa3oBaHUs
XUMUSL Ha YpOBHE YIIyONEHHOTO W3y4YeHHUs HampaBieH Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCIEAYIOUIMM  3TalloM  MOJIYYEHUS  XUMHUYECKOTO
oOpa3oBaHMs B paMKax U3yYEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAyYHBIX M
XUMHUYECKUX JUCLMIUIMH B By3aX U OpPTaHU3ALUAX CPEIHEro MpodeccruoHaIbHOro
oOpa3zoBanusa. B »aToil cBs3M wu3yueHue mnpeamera «XUMHUS» OPHUEHTHPOBAHO
OPEeUMYIIECTBEHHO Ha  pacllUpeHue M  yDIyOJIeHHue TEOpeTHYECKOW U
NPaKTUYECKOW MOATOTOBKUA OOYYArOIIMXCsl, BEIOPABIINX OINpeneiaEHHbIN Tpoduib
00y4eHHsI, B TOM YHCJIE C MEPCHEKTUBOM MOCIEAYIOIIEro NOTYyYEeHUS] XUMUYECKOTO
o0Opa3oBaHus B OpraHu3aiusix npodeccuoHaibHoro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®I'OC COO K mjuaHUpyeMbIM pe3ylbTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTEIbHOM MpOrpaMMbl CpPeAHEro o0miero oOpa3oBaHUs
U3y4YeHHE IpeaMera «XUMHUsS» OPUEHTHUPOBAHO TAaKXKE HA pelIeHue 3aaad
BOCHHUTAHMSI M COLIMAJIBLHOTO Pa3BUTHs OOydaromMXcsi, Ha (GOPMHpPOBAHHE y HUX
OOIIEMHTEIIEKTYaIbHBIX YMEHHM, YMEHUN pallMOHAIU3AlNK Y4eOHOro Tpyda u



0000IIEHHBIX  CIIOCOOOB  ACATEIBHOCTH, HWMEIONIUX  MEKIUCITUIIIIMHAPHBIH,
HAJIIPEAMETHBIN XapaKTep.

CocTraBngiomMUMI TIpeaMeTa «XUMHUs» Ha ypOBHE YIITYyOIEHHOIO M3y4YEHHs
SBISIIOTCSL  yIIyOnéHHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuyeckas xumusi». [Ipu onpenenenuu moaxonoB K 0TOOpY M CTPYKTYpHOM
OpraHH3allid COJEpKaHUs 3THX KypCOB B MpPOrpaMMe IO XHMHH 32 OCHOBY
npuHAThl TosiokeHuss ®I'OC COO o paznuuusax 0a30BOTO M yDIyOJIEHHOTO
YPOBHEHN U3YyUYEHUS NPEAMETA.

OcHoBy coxepkanusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOPraHUYeCcKas XUMHUSD COCTABISAET COBOKYIMHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSAUIMXCA K 0a30BOMY YpPOBHIO M3yY€HHMs IpeaMera. JTa CHUCTeMa
3HAHUM TOJy4aeT OMNpeAesiEHHOE TEOPETHUECKOe JOIMOJHEHHE, MO3BOISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMH 00BEM  (PAKTOIOTMYECKOTO
Mmarepuana. Tak, Ha yrIyOlnEHHOM YpOBHE H3y4YCHHS MpeaMeTa olecredeHa
BO3MOXKHOCTh 3HAQUUTEIHLHOTO YBEJIMYEHUS OO0bEMAa 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBaX MX COCAMHEHHN Ha OCHOBE PACUIMPEHMS U yTIIIyOJIeHUs
NPEJICTaBIEHU O CTPOCHUM BEIECTBA, XUMHUUYECKOH CBSI3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIHi, pacCMaTPUBAEMbIX C TOUKHU 3PECHUSI XUMUUYECKOU KUHETHKU
U TepMoauHaMuKu. M3ydenume mnepuoandeckoro 3akoHa u llepumonnueckon
CHUCTEMBI XUMHYECKUX AIIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEICTABICHUSIX O CTPOCHUM aToMa. XUMHUYECKasi CBA3b
O0OBSICHSIETCS C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHUH Mpu €€ o0pa30BaHUU U
paspylleHnH, a TaKKe C TOYKU 3pEHHs] MEXaHU3MOB e oOpazoBaHus. U3ydeHue
TUTIOB ~ peakuuid  JOMOJHSAETCS  (OPMUPOBAHHEM  TpEACTaBICHUN 00
ANEKTPOXUMHYECKHUX MPOILIECCAX U ANEKTPOJIN3E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce oprannueckoidl XMMUU MPU PACCMOTPEHHH PEAKUMOHHOW CIOCOOHOCTH
COEIMHEHHH yJiensieTcs 0co00e BHUMaHUE BOIPOCaM 00 AJIEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Oco0oe 3HaueHHWe HMEET TO, YTO Ha COJEpKAHUE KypcOB XHMHUHU
yDIyOJNEHHOTO YPOBHS M3YUYEHHS ISl KJIIACCOB ONMPEAENIEHHOTO Mpodus (IJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOimei cucreme
IPEIMETHBIX 3HAaHUI) OKA3bIBAIOT BIMSIHUE CMEXHbBIE ITpeaMeThl. Tak, Harpumep, B
CONIEpP)KaHUM TIpeIMeTa IS KIACCOB XHWMHKO-(U3MUECKOTO Mpoduis OOoJbIIoe
3HaYeHue OyIyT MMETh 3JIEMEHTHhl yuyeOHOro Marepuaia mo oomei xumuu. [lpu
U3YYEHHM TMpeJAMeTa B JIAHHOM Cllydyae akUEHT OyJIeT ciellaH Ha OOIIHOCTb
METOJIOB IO3HAaHUS, OOUIHOCTh 3aKOHOB WU TEOPUH B XUMHM U B (U3HKE:
aTOMHO-MOJICKYJIsIpHas Teopusi (MOJEKyinspHas Teopus B (PU3MKE), 3aKOHBI
COXpaHEHMsSI MacChl M DHEPruH, 3aKOHbl TEPMOAWHAMUKHU, BJIEKTPOJIN3A,
MPEACTABIEHUSA O CTPOEHUH BEIIECTB U JPYTOE.



B T0 Xe BpemMs B  coAEpKaHMM ~ IpeAMeTa g KJIAacCOB
XUMHUKO-OMOJIOTMYECKOTO Tpoduiast OONbIIMKA  yACHbHBIM Bec OyaeT HMETh
opraHuyeckas Xumusi. B 3ToM ciiydae mpeaocTaBisieTcsi BO3MOXKHOCTh /i Oosee
00CTOSITENTLHOTO ~ PAaCCMOTPEHUSI XMMHUYECKOM  OpraHu3aluyd KJIETKH  Kak
OMOJOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOHIAT, K TIPUMEpY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUJbI, OEJKH, YIIEeBOAbl, HYKJICHUHOBBHIE
KUCJIOTHI U jpyrue. [lpu 5ToM 3HaHUS O COCTaBe U CBOWCTBAX MpeJCTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHUYECKHX BEIIECTB CIyKaT OCHOBOW ISl W3y4EHUs
CYIITHOCTH TIPOIIeCCOB (POTOCUHTERA, JBIXaHUS, TUIICBAPCHHSI.

B mnnane QopmupoBaHusT OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
0O0IIIeHayYHBIX METO/IOB MTO3HAHUS M ONBITA MPAKTUYECKOTO TPUMEHEHUS HAyYHBIX
3HAHUU U3ydYeHUEe mpeaMeTa «XUMHUs» Ha YIIyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C YYEOHBIMM TIPEAMETAMM, BXOMSIIMMU B COCTaB
npenMeTHbIX oOmacteir «EcTrecTBeHHO-HAayyHBIE TpEeIMETh», «Maremarnka u
uHpopmarruka» u «Pycckuil sI3bIK U TUTEPATypay.

[Ipu wu3ydenuu ydeOHOro mnpeamera «XUMHS» Ha YIITyOIEHHOM YpOBHE
TaK)ke, Kak Ha YpPOBHE OCHOBHOI'O M CpeIHEro oobmiero oopazoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueil IEPBOCTETICHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKH XUMHU Kak oOOJIaCTH COBPEMEHHOTO €CTECTBO3HAHHUA, MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYNIbTypbl. Penienue
9TOM 3a7aud Ha YDIyOJIEHHOM YypOBHE W3y4YEeHHUsS TNpeaMeTa Mpearoaraet
peann3anuio TakuX Leen, KaK:

e (dopMHpoBaHWE TPEICTABICHUN: O MaTrepuaJbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUW MPUPOIBL, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllel poiu B 00ecreueHuu
YCTOMYMBOTO  pPa3BUTHSl  4YEJOBEUECTBA: B  pEHICHUU  MpolsiemM
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTE€pUaIoB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHuu paIMoHaAIbHOTO TPHUPOAOIIOIBb30BaHus, B (HOPMHPOBAHUU
MHUPOBO33pEHUSI M O0OIEel KyJIbTYphl UYEJIOBEKa, a TAaKXKe JKOJIOTHYEeCKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U IPUPOAHON cpefie;

e OCBOCHME CHUCTEMbl 3HAaHHMH, JICKAINIMX B OCHOBE XUMHYECKOH
COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa: GYHIaMEHTAIbHbIX
NOHATUWA, 3aKOHOB M TEOPUM XMMHUHU, COBPEMEHHBIX MPEIACTABICHHUI O
CTPOGHHUM  BEIIeCTBA  HA  pPa3HbIX  YPOBHSAX  —  arOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M TUCIIEPCHBIX CUCTEMAX, 00 OOIIMX
HAYYHBIX MPUHIIMIIAX XUMUYECKOTO TPOU3BOACTBA;



e (dopmupoBaHUE y 00y4aromuXxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XWMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KJIFOUEBBIX HJEH M TpoOJeM COBPEMEHHOM XHUMHH, JJIS OOBSICHEHUS M
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
rPAaMOTHOTO PEIIeHUsI TPOOJIEM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS,
aHaIM3a M OICHKHU C MO3UIINI SKOJIOTHYECKOU O€30MacCHOCTH MOCIIECTBUN
OBITOBOM M TIPOU3BOACTBEHHOW JICSITEIHLHOCTH YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, MCIIOJIb30BAHUEM U  TepepadboTKoi
BEILIECTB;

e yNIyOJEHUE MPEICTABICHNI O HAyYHBIX METO/IaX MO3HAHUS, HEOOXOIUMBIX
Ul TIpUOOpETEeHUS] YMEHUW OpPUEHTUPOBATHCI B MHUpPE BEUIECTB U
OOBSCHEHUSI XMMHUYECKUX SIBIICHHM, HMEIOIIUX MECTO B MPUPOJE, B
MPAKTUYECKOMN AEATEIBHOCTH U TOBCEIHEBHOM KU3HMU.

B miane peanuzanuu MEpBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIIUN TETOCTHOW CHUCTEMBI CPEIHEro OOIIero o0pa3oBaHUsl MPU HU3YUYEHUU
npenMera «XUMHs» Ha  YIIyOJIEHHOM  yYpOBHE OCOOYyI0  aKTyaJlbHOCTb
NpUOOPETAIOT TaKHUE IIEIHN U 3a]1a4M, KaK:

e BOCHHTAaHME YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBICHUW MPUPOIHI,
YBOXEHUS K TIPOILIECCY TBOpYECTBA B O0JNIACTU TEOPETHUECKUX U
NPUKJIAJHBIX HCCIEAOBAaHUM B XWMMHUU, (HOPMHUPOBAHHWE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBallMM K OOYyYEHHI0O M TIO3HAHMIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO M CaMOBOCHUTAaHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYeIOBEUYECKUX IIEHHOCTEH;

e PAa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX
crocoOHocTel oOywaromuxcs, (GopMHUpPOBaHHE y HHUX CO3HATEIBLHOTO
OTHOILICHUSI K CaMOOOpPa30BaHUIO U HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO YCIIENTHOW TTPO(ecCHoHAIBHON U 00IIECTBEHHON e TEHHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMupoBaHHE YyMEHHMI U HaBBIKOB Pa3yMHOTO MPHUPOIOMNOIb30BAHUSA,
pa3BuTHE AKOJIOTMYECKOM KYJIBTYPHI, puoOpeTeHue ombITa
0O0IIECTBEHHO-TIOJIE3HOM IKOJIOTUUECKOH JIESITEIIbHOCTH.

OO61iee yKcIo YacoB, MPENYCMOTPEHHBIX IJIsl M3YYEHUS] XMMUU Ha YIIIyOJIEHHOM
ypPOBHE cpeqHero obiiero oopaszoBanus, coctasisier 204 yacoB: B 10 kiacce —
102 gaca (3 gaca B Henenmo), B 11 knacce — 102 gaca (3 gaca B HEJEIO).



COAEPXAHME OBYYEHMUSA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHU4eCcKO XUMHUM.

[IpenMeT 1 3HaYEHHE OPraHUYECKON XUMUU, IPEACTABICHUE O MHOTO0Opa3uu
OPraHUYECKUX COCAUHEHUM.

DJEKTPOHHOE CTPOCHHME aromMa yIjepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOsiHUA. BaneHTHble BO3MOXHOCTH aroma yriepoja. XUMHUYecKas CBS3b B
OpraHUYeCKHUX COeNUHEHUSIX. TUMbl THOpUIN3alIMY aTOMHBIX OpOHUTANIEN yIiiepoa.
MexaHu3mbl oOpazoBaHUs KOBAJIEHTHOM CBS3U (oOMeHHBII u
JIOHOPHO-aKIENTOPHBIN). TUIIBI TepeKphIBaHUSI aTOMHBIX OpOUTAJIEH, G- U TT-CBSI3U.
OnunapHas, qBOMHasE U TpoiHas cBsi3b. CriocoOBI pa3pbiBa CBA3EH B MOJIEKYJax
oprannueckux BemecTB. [loHsTHE 0 CBOOOJHOM paaukane, Hykieopuiae u
aneKkTpodue.

Teopusi cTpoeHMsT oOpraHuyeckux coeauHeHut A.M. bymiepoBa wu
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYpPE MOJIEKYN. 3HAUEHHE TEOPUU CTPOCHHUS
OpPraHUYeCKUX  COeAUHEHUM. MOJNeKyIsipHble U CTPYKTYpHbIC  (OPMYIIBIL.
CrpykrypHbie  (QOpMyNbl  pa3lUyHBIX BHUJOB: pa3BEPHYyTasA, COKpallEHHAS,
ckenetHas. M3omepus. Bunabl wu30oMepuu: CTPYKTypHasi, HPOCTPAHCTBEHHAS.
OnexTpoHHbIe YQ(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHM (MHIYKTHBHBIM
U ME30MEPHBIN dYPPEeKTHI).

[IpencraBnenue o Kilaccupukauuy opraHudyeckux BeuniecTB. llonsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. [omonoruueckue psaael. Cucremarnyeckast
HOMeHKIIatypa opranndecknx coequHenuii (IUPAC) u TpuBHalibHbIE HAa3BAHUS
OTJIETIbHBIX MPEICTABUTEIIECH.

Ocobennoctu U KJ1accudukanms OpraHUYECKUX peaKuuid.
OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B OPTaHUYECKOU XUMHUH.

OKCIEPUMEHTAJIbHBIE METOJIbl W3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHHE C oO0pa3llaMd OpPraHWYECKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, ONBITHI [0 NPEBPALICHUIO OPraHUYECKUX BEUIECTB MPH HArpeBaHUU
(rutaBieHue, OOYIVIMBaHME W TOPEHUE), KOHCTPYUPOBAHHE MOEICH MOJICKYI
OpraHUYEeCKHUX BEUIECTB.

YrieBoaopoasl.

Ankanbl. [oMonorudeckuii psij ajakaHoB, oOmas Gopmyrna, HOMEHKIATypa U
U30Mepusa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AaJKaHOB,
Sp’-ruOpuAN3aIKs aTOMHBIX OpOMTAasIel yrepona, 6-cBsa3b. GU3NUECKUe CBOWCTBA
AJIKaHOB.



XUMHAYECKUE CBOWCTBA QJIKAHOB: PEAKLUMHM 3aMEILICHUs, W30MEpU3alNH,
JNETUAPUPOBAHMS, [UKINW3ALWU, IUPOIN3a, KPEKUHTa, ropeHus. [IpeacraBinenue o
MEXaHHM3ME PEaKIUi PaJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoze. CriocoObl OTy4YeHUS! U TPUMEHEHHUE aJTKaHOB.

Huxnoankansl. O6mas Gopmyrna, HOMEHKIaTypa U u3oMepusi. OcCOOEHHOCTH
CTPOCHHMSI W XHUMHUYECKHUX CBOMCTB MaiblXx (LMKIONPOIAH, IUKIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTAH, IUKJIOTEKCaH) IMKIJIoadkaHoB. CrocoObl MOJy4YEeHUS U
MIPUMEHEHHE IIUKJIOATKAHOB.

Anxensl. ['oMonorudeckuii psy ajkeHoB, oOmIas (Gopmyiia, HOMEHKIIATypa.
ONEKTPOHHOE W TPOCTPAHCTBEHHOE  CTPOEHHUE  MOJIEKYJA  AJIKCHOB,
Sp*-ruOpuau3alKs aTOMHBIX OpOHMTanel yrepona, 6- U m-cBsa3u. CTpyKTypHas u
reoMeTpuueckast (1uc-TpaHc-) wuszoMepusa. Dusnyeckue CBOWCTBA aJIKEHOB.
XUMHAYECKUE CBOWCTBA: PEAKIHUM MPUCOCIUHEHUS, 3aMEUICHHUS B (-TIOJIOKEHUE
IIpU JBOMHOW CBSI3M, MOJIMMEpU3auuu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KagecTBeHHbIE peakiiud Ha NBOMHYIO CBsi3b. CrOCOOBI MOMYYEHUSI U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Kiaccudukanusa ankaaneHoB (CONpsHKEHHBIE, NU30JIUPOBAHHBIE,
Kymynupogantwle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHSI U XMMUYECKUX CBOMCTB
CONpPsKEHHBIX  AaueHoB, 1,2- u  14-npucoenunenue. Ilonmumepusanus
CONPsHKEHHBIX TMeHOB. CrocoObI MOyYeHHs U MPUMEHEHHE aJIKaIMEeHOB.

Ankunbl. ['oMoorudeckuii psijy aakuHOB, oOias popmysia, HOMEHKIIATypa U
U30MepHus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN AJIKUHOB,
Sp-TuOpuAM3aIs aTOMHBIX opOuTanet yrieponaa. u3ndeckue CBOMCTBA aIKHHOB.
XUMHAYECKUE  CBOWCTBA:  peakUuu  [PUCOCAUHEHHS,  JAUMEpHU3alUUd U
TpUMepHU3alnu, OKUciIeHus1. KucioTHsle CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO
TpOIHYIO CBA3b. KauecTBeHHBIEC peakiuy Ha TPOHHYIO CBs3b. CIOCOOBI MOMy4YeHUS
Y IPUMEHCHUE AJIKUHOB.

ApomaTudeckue yIiaeBoaopolbl (apeHbl). [oMonoruueckuid psii apeHOB,
obmas popmyrna, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOC€HHE MOJeKyIbl OeH3oma. dusmyeckue cBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHHS B OEH30JbHOM KOJbIIE U
YITIEBOJLOPOJHOM PANMKAJIE, PEAKIMM TNPHUCOCIWHEHUS, OKHCIECHHE TIOMOJIOTOB
oenzona. IlpemcraBmenne 00 OpPUEHTUPYIOIMIEM JEWCTBHHM 3aMECTUTENIECH B
OCH30JbHOM KOJBIIE HAa TPHUMEPE AJIKWIBHBIX PATUKAIOB, KapOOKCUIHHOM,
TUAPOKCWIBHOM, aMMHO- M HUTPOTPYIIIBI, aTOMOB TrajioreHoB. OCOOEHHOCTH
XUMUYECKUX CBOUCTB ctupona. [lonmumepusamus ctuposna. CriocoObl MoTyYeHus U
MIPUMEHEHHE apOMAaTUYECKUX YITIEBOAOPOIOB.

[Ipupoansiii ra3. [lonytaeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsiii yronb u npoayktel ero nepepadorku. CrnocoOsl nepepaboTku HEPTH:



NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTHYECKUN), pUDOPMHUHT, MHUPOIH3.
[IponyxThl nepepaboTKku HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTHUecKast CBSI3b MEXY Pa3IMUHBIMU KJIACCaMHU YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTeHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUIEHUs TaJloreHa Ha TUAPOKCOrPYILY, HHUTPOrPYIIY, LHAHOTPYMIY,
amuHOrpymnmy. /JlelicTBue Ha TaJOre€HIPOU3BOAHBIE BOJHOIO U CIUPTOBOIO
pactBopa mEnoun. B3ammonencTBue AUTaiOTCHAIKaHOB C MAarHUEM W LIMHKOM.
[TonsaTHE 0 METAIIOOPTraHUYECKUX COCIUHEHMUSAX. Hcnons3oBanue
rajoreHNPOU3BOIHBIX  YITIEBOJOPOJOB B OBbITYy, TEXHUKE M TMPU CHUHTE3E
OpraHUY€CKHX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl H3YYEHHs] BEIIECTB M HX MpPEBpallCHUN:
u3ydyeHre (PU3NYEeCKHX CBOMCTB yIIIEBOAOPOIOB (PACTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yriieBOAOPOAOB Pa3IMYHBIX KJIacCOB (oOeclBeurBaHUE OpPOMHOMN WM
WOJIHOM BOJIbI, PAacTBOpa IE€pMaHraHaTa KaJus, B3aMMOJCIHCTBHE alleTHIICHA C
aMMUa4HBIM pacTBOpoM okcuna cepebpa(l)), kadecTBeHHOE OOHapyKeHUE
yIepoga W BOJAOpOAAa B OPraHMYECKHX BELIECTBAX, IOJIYYEHUE ODTHICHA U
U3y4YeHUE €ro CBOWCTB, O3HaKoMJieHHE ¢ KojuiekiusMu «Hedtb» um «Yromwby, ¢
oOpa3naMu  IIaCTMAcC, KayuyyKOB U PE3UHbI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOIOPOJIOB U TaJOTE€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:kamnue opranndeckie coenHeHMsI.

[Ipenenvubie omHOaTOMHBIC CcnHUpThl. CTpoeHHe MoJieKyn (Ha MpuMmepe
METaHoJla W AJTaHoya). lomonormyeckuit psan, oOwmas ¢opmyna, U30MEpPHS,
HOMEHKJIaTypa U  kiaccudukarmusa. Du3nMdecKkue CBOWCTBA  MPEACITBHBIX
OJTHOATOMHBIX CHOUPTOB. BomopoaHbie CBSI3M MEXKAYy MOJIEKYJIaMU CIIHPTOB.
XHUMUYECKUE CBOMICTBA: pPEAKIUU 3aMEILICHMS, JEruaparaiud, OKHUCICHUS,
B3aUMOJICMICTBUE C  OPraHMYECKMMH W  HEOPraHMYEeCKUMH  KHCIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHI. JIeiCTBHE 3TAHOJIA U METaHOJIA
Ha opram3Mm denoBeka. CrocoObl TOMyYeHHS W TPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocThie »dupsl, HOMEHKIAaTypa U u3oMepusa. OCOOEHHOCTH (PU3UUECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaroMHble COUPTHl — STWICHIIUKONL M miuiepuH. Ddusnueckue u
XUMUYECKHE CBOICTBA: PEAKIIMH 3aMEIICHUs, B3aUMOAECHCTBHE C OPraHMYE€CKUMU
U HEOPraHWYECKUMHU KHCIOTaMH, KAueCTBEHHAs pEaKUHs Ha MHOTOAaTOMHBIE
criupthl. [lpeacraBieHne 0 MeXxaHHU3ME peakIui HYKJICO(DUIBHOTO 3aMEIICHHUS.
JleiictBue Ha opranu3zM 4enoBeka. CrocoObl TMOJyYEeHHUS U NPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

@enon. CTpoeHHEe MOJNEKYJbl, B3aUMHOE BIIMSIHUE THUAPOKCOTPYMIbI H
OeH3oapHOTO siapa. dusnyeckue cpoiicTBa PeHonma. OCOOEHHOCTH XMUMHYECKUX



cBoiicTB ¢enona. KadectBeHHsie peakuuu Ha ¢deHon. TokcmuHOCTh (heHona.
Cnoco0»1 nontyyeHus 1 npuMmenenue genona. Genondpopmanpaeruanas cMoa.

KapOoHunbHbIE COEAMHEHUS — allbJETH bl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHUIILHOUM TpymIbl. [ OMOOTHYECKHE PSAABl albETHI0B M KETOHOB, OOIIas
dbopmyna, wm3omepus W HOMEHKIarypa. Du3WyYecKue CBOWCTBA allbJIETHIOB H
KETOHOB. ~ XUMHYECKHE  CBOMCTBA  albJIETUJOB W  KETOHOB:  PEaKUuu
npucoeanHeHus. OKUCICHUE albJeTUI0B, KAYECTBEHHBIC PEaKIIUU Ha aJibJICTHUIbI.
CnocoObl oJTy4eHHUs U MPUMEHEHUE allbJIETUIOB U KETOHOB.

OnHOOCHOBHEBIE TIPEACIbHBIE KApOOHOBBIC KUCTOTHI. OCOOCHHOCTH CTPOCHHSI
MOJIEKYJI KapOOHOBBIX KUCTOT. M30Mepust 1 HOMeHKIaTypa. Ou3nyeckue CBoMCcTBa
OJTHOOCHOBHBIX TPENIEIbHBIX KApOOHOBBIX KHUCIOT. BOmOpOIHBIE CBS3M MEKIY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus H3TepuHUKanuy, pPEeaKUUd C YYACTHEM YIIIEBOAOPOJHOIO paauKala.
OcoOeHHOCTH CBOWCTB MYypaBBUHON KHCIOTHL. [loHSATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHoroobpaszue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENpPEACNIbHBIX U apOMarTMueCKuX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTraBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MNAJIbMUTHHOBAS, OJIEMHOBAS, JIUHOTEBAS,
JUHONeH08as KUCIoThl. CocoObl OTYUYSHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['omonornyeckuit psin, obmas ¢opmyna, HU30Mepus |
HOMEHKJIaTypa. Du3nueckue W XUMUYECKHUE CBONCTBA: THUAPOJIU3 B KHUCIOW U
HIEJIOYHOU Cperie.

Kupswi. Ctpoenue, GpU3NUeCKre U XUMUICCKHE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCIION U 1ienounoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPKAIUX OCTATKU
HEMpPEAENbHBIX )KUPHBIX KUCTOT. JKUPBI B IPUPOJIE.

MpBbUT4 KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBUE.

OO6mas xapakrepucTuka yrieBonoB. Kiaccudukaius yrieBogoB (MOHO-, JIU-
U Tonucaxapuabl). MoHocaxapuabl: TIIOKO3a, (PyKTO3a, TajakTo3a, pudo3a,
ne3okcupu6o3a. Ouznyeckue CBOMCTBA M HAXOXAeHHE B npupojge. DoTocuHTes.
XHWMHUYECKUE CBOMCTBA MIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJIETUIHON
Ipynn, CHUPTOBOE M MOJOYHOKHUCIOE Opoxkenue. [IpumeHeHue DIIOKO3bI, €&
3HAYEHUE B JKU3HENEATEIbHOCTU OpraHusma. /ucaxapuipl: caxaposa, MajbTO3a U
JakTo3a. BoccranaBinuBarone U HEBOCCTaHABIMBAIONIME aucaxapuibl. ['uaponns
nucaxapunoB. Haxoxaenue B nmpupoae u npuMenenue. [lonucaxapuasl: Kpaxmall,
IMIMKOTeH M uemnono3a. CTpoeHne MakpOMOJIEKYl Kpaxmajia, [IHMKOreHa U
neutono3el.  dusnueckne CBOMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKUE
CBOMCTBAa Kpaxmayia: THAPOJIM3, KaYECTBEHHAs peakius C HOAOM. XUMHUYECKHUE
CBOMCTBa IIEJUTIONO3BI: THAPOIN3, TModyueHue 3(pupoB memttonossl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBINA MIENK).



DKCIEpUMEHTAJIbHBIE METOJIbl H3YYEHHs] BEIIECTB M HX MpEeBpalleHUN:
PacTBOPUMOCTB PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOECHCTBHUE 3TAHOJIA C HATPUEM,
OKMCJICHUE JTUJIOBOIO CIIMPTA B JIBACTUJ HA PACKAIEHHONW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE 3THJIOBOTO CHOUPTA AUXPOMATOM Kajius (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), KAUYECTBEHHbIC pPEAKIMU Ha adbJeruabl (C THUAPOKCHIOM
muammuHcepeOpa(l) wu  ruapokcuaom  meau(ll)), peakmus mmwmIepuHa €
ruapokcugoM Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICIICTBHE pacTBOpa MOKO3bl ¢ rugapokcuaom Menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMaM «CHupThl U
benomnby, «KapboHoBbie KUCTOTHI. CIOXHBIEC 3DUPBD».

A3oTconeprkaniue OpraHu4ecKue coeJMHeHHus.

AMWHBI — OpraHUYeCKHe MPOM3BOJHBIE amMmMuaka. Knaccudukanuss aMUHOB:
amudaruyecKkue W apoMaTUYeCKUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue monekyin, oOmas Gopmymna, u3oMepusi, HOMCHKJIATypa U (U3HUECKUE
CBOMCTBA. XMMHUYECKOE CBOMCTBA aln(aTUYECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWINPOBAHHUE, B3aMMOJICHCTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Comnu aJIKWJIaMMOHHSL.

AHWIMH — TpEACTaBUTE]Ib aMUHOB apomaruueckoro psga. CrpoeHue
aHwInHa. B3anMHOe BIMsIHME TPYMI aTOMOB B MoJiekyne anwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiInHa. KauecTBeHHble peakuuu Ha aHWIMH. CriocoObl
NoJIydeHUsT M TpuMeHeHue anudarndeckux amuHOB. [lonmydenuwe aHwiIMHA U3
HUTpOOEH301a.

AmuHOKUCIOTEL. HomeHknarypa u uzomepusa. OTlenbHbIE MPEACTABUTENH
0-aMUHOKHCIJIOT: [JIHMIMWH, ajlaHuH. Pu3nyeckue CBONCTBA aMHUHOKHUCIIOT.
XUMHUYECKUE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTEepHbIX OpPraHUYECKHUX
COEIMHEHMUM, peakluus TMOJMKOHJEHCAlMU, oOpa3oBaHWE TMENTHIHOM CBSA3M.
buonornyeckoe 3HaueHre aMMHOKHUCIIOT. CHHTE3 U TUAPOIN3 TENTUIOB.

benkn kak npuponnsie nonumepsl. llepBuuHasi, BTOpUYHAsT W TpPETUYHAS
CTpPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OENKOB: THUIPOJIU3, JCHATYpAaIMs,
KaueCTBEHHBIE peaKIMu Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpeBpallcHUM:
pacTBOpeHHe OENTKOB B BOJE, JCHATypanus OCIKOB MPU HArPEBaHWH, IIBETHHIC
peaknuu Ha OENKH, pelIeHWe OKCIIEPUMEHTAIbHBIX 3a7ad M0 TeMaMm
«A3oTconepxaiue opraHvueckue  coenuHeHus’» u  «Pacno3HaBanue
OpraHUYEeCKUX COCTUHEHUI.

BbicokomosieKy/JIsIpHBbIE COeTMHEHUS.

OCHOBHbBIE TOHSITUS XUMHUU BBICOKOMOJICKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALMU, CPEIHSS MOJICKYIsIpHAas



Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALINS U TIOJIMKOHAEHCALIUS.

[TonumepHsie Marepuanbl. [lmactMacchl (MONMMATHICH, TMOJIUIIPONMIICH,
NOJIMBUHUIIXJIOPU,  TOJUCTUPOJI, MOIUMETUIMETAKpUiaT, MOJUKApOOHATHI,
nonudTUIeHTepedTanar). Y Tuausaius 1 nepepadoTka MmiacTuka.

DIacTOMEPHI: HaTypaJIbHbIN KayuyK, CUHTETHYECKHE KayuyyKu
(OyTagueHOBBIN, XJIOPOPEHOBBIN, U30TPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIEe (XJIOMOK, IEPCTh, MIETK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KalpPOH U JIaBCaH).

[Tonumepsr CIEUUATIBHOTO Ha3HAuYCHHUS (Teduon, KEeBJIap,
AIIEKTPOIPOBOASAIINE MOJTUMEPHI, OHOpa3iaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpeBpallcHUM:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KayuyyKOB, pELICHHWE HSKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

PacuérHunle 3amaun.

Haxoxnenve MomnekyisipHO (GOpMyJibl OPraHHMYECKOTO COEAMHEHUS IO
MacCOBBIM  JIOJSIM ~ DJIEMEHTOB, BXONSAIIMX B €0 COCTaB, HAaXOXJCHUE
MOJICKYJISIPHON  (DOPMYJIBI  OpPraHMYECKOro COeAMHEHHs 110 Macce (00BEMY)
NPOAYKTOB CrOpaHHsi, IO KOJMWYECTBY BemiecTBa (Macce, 00BEMY) MPOMYKTOB
peakiu W/WIM MCXOIHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYIIbI
OpTraHUYECKOTO BEIIECTBA Ha OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUS, OIpPEICICHUE IO BBIXOJA NPOAYKTA pPEaKIMU OT TEOPETUUYECKHU
BO3MOYHOTO.

MexnpeamMeTHbIE CBS3U.

Peanuzanust MeXnpeIMEeTHBIX CBS3EH MPU M3YUYEHUH OPTaHUYE€CKON XUMUU B
10 x;macce  OCyHIECTBISETCS ~ uYepe3  HUCMOJb30BaHUME  Kak  OOIIuX
€CTECTBEHHO-HAYYHbIX TOHSTUH, TaK W TOHSITUH, NPUHATBHIX B OTACJIBHBIX
MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01Me ecTeCTBEeHHO-HAYYHbIE MOHSATHUS: SIBJICHHE, HAYYHbIN (DakT, runoresa,
TEOpHs, 3aKOH, aHaliiu3, CHUHTE3, Kiaccudukamus, HaOIIOICHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHHUE.

duzuka: Marepusi, aroM, DOJICKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TEIO, OOBbEM, arperarHoe COCTOSHHE
BEIIECTBA, (DU3UUYECKHE BEIMYMHBI, CIUHHUIIBI U3MEPEHHS, CKOPOCTh, JHEPIus,
Mmacca.

buonorus: «ierka, opraHm3M, SKocucTteMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETepOTPOHBIN THUIl MUTAHUS, OpPOKEHUE,



dboTrocuHTE3, JbIXaHUE, OCNKH, YIIEBOABI, KHUPbI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTUIHUBO.

TexHomorus: MHINEBBIE TPOAYKTH, OCHOBBI PAIMOHATHHOTO THTAHWS,
MOIOIITUE CPEJICTBA, MATEPUAJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPTAHUNYECKAS XUMUA

Teopernueckne 0CHOBbI XMMUM.

AtoM. CocraB aTOMHBIX saep. XUMUYeCKUil 3neMeHT. M3otonbl. CtpoeHune
AJNIEKTPOHHBIX O00O0JIOUEK aTOMOB, KBAHTOBBIE UHMCIIA. DHEPreTUUYECKUE YPOBHU U
noxypoBHU. ATomHBIe opOuTanmu. Kinaccudukarus XuMA4eCKIX IEMEHTOB (S-, p-,
d-, f-amementsi). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOHPUTYpaIlMi aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHHM, DJICKTPOHHBIC KOH(UTYpaliu HOHOB.
DIIEKTPOOTPULATEIBHOCTD.

[Iepunonnueckuit 3axkoH u llepuoamyeckas cucTeMa XUMHAYECKUX JJIEMEHTOB
JI.N. Menneneea. CBsizb nepuoguueckoro 3akoHa v Ilepumonnyueckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMUUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CJHOXHBIX BENIECTB MO TrpynnaMm M MOepuojaM. 3JHAuCHHUE
nepuoanyeckoro 3akona J[.1. Menneneesa.

XuMHuYecKass CBSI3b. BuUIbl XMMUYECKOM CBSI3U: KOBAJIECHTHAs, WOHHAas,
MeTaJinyeckas. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA. DHEPTUs U JJIMHA CBsI3U. [10JIsIpHOCTD, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJICHTHOM CBsi3u. KparHele cBs3u. BomopomHas cCBs3b.
MexmoIeKyJIsIpHble B3aUMOJACUCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aroMoB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJT C UX T€OMETPUUYECKUM CTPOCHHEM (HA MIPUMEpPE COCAUHEHUMN
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBienre 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMILUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTesib, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX  COCIMHEHHIA.
[ToHATHE O KOOPIAWHALIMOHHON XUMUMU.

BemecTtBa  MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUA.  THIIbI
KPUCTAUTMYECKUX PEMIETOK (CTPYKTYpP) U CBOICTBA BEILIECTB.

[Tonstue o mucnepcHbIx cucrtemax. McruHuble pactBopsl. [Ipeacrasienue o
KOJUIOUJHBIX pacTBopax. CrnocoObl BbIpaXEHUS KOHIICHTPAIIMH PAaCTBOPOB:
MaccoBas JI0JIs BEIECTBA B pacTBOPE, MOJISIpHAsI KOHLEHTpauus. HachllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHucTammoruaparsl.



Knaccudukaius u HOMEHKIIaTypa HEOPraHWYECKHX BEIIeCTB. TpUBUATBLHBIC
Ha3BaHUS OTACIBHBIX MIPEJACTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanuss XuMHUUECKUX pEaKIMil B HEOPTraHUYECKOH U OPraHUYECKOM
XMMHUU. 3aKOH COXPaHEHHS MAacChl BEHIECTB; 3aKOH COXPAHEHHWS W MNPEBPAILCHUS
OHEPTUU MPU XUMHUYECKUX Peaknusx. TermtoBbie 2PGEeKThl XUMUYECKUX PEaAKITUH.
TepMoXUMUYECKHUE YPABHECHMUS.

CKOpOCTh XMMUUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
T'omorennsbie u reTeporeHHbie peakuuu. Karanus u kataau3aTopsl.

OOparuMble 1 HeOOpaTUMbIE peaKIuu. XUMHYEeCKoe paBHOBecue. Koncranrta
XMMHUYECKOrO0 paBHOBeCcHUs. DakTOpbI, BIUSIOMIME HAa ITOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIEpaTypa, AaBJICHUE M KOHIICHTPALMHU BEUIECCTB, YYACTBYIOIIUX B
peakuuu. [Ipuauun Jle [larense.

Onekrponutuyeckass auccounanusi. CuiibHble W ciiaOble AIIEKTPOJIUTHI.
Crenenp nuccounanu. Cpella BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEWUTpalibHas,
nienouHas. Bomoponnsiii mokaszarens (pH) pactBopa. ['mnponus coneid. Peakuuu
HOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTEneHb  OKHUCJICHUA.
Okucnurens W BOCCTAaHOBHUTENb. [Ipomecchl OKUCIEHHST W BOCCTAaHOBIICHUS.
Baxnelnme OKHCIUTENIH W BOCCTAHOBHTENIHM. METOJ JJIEKTPOHHOTO OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIICCTB.

DKCIIEpUMEHTAIbHBIC METO/bl HM3YUCHHMS BEIIECTB W WX MPEBpaAILLCHUMN:
pa3loKEeHUE TMEPOKCUAA BOAOPOJAA B TMPUCYTCTBUM Karaau3aropa, MOJEIH
KPUCTAUIMYECKUX PEIIETOK, TPOBEACHUE PEAKIIU HOHHOTO 0OMEHA, ONpe/IeICHUE
cpenpl pacTBOPOB C IMOMOIIBK) HHIAWKATOPOB, W3YYEHHE BIIHSHUS Pa3JIMYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKOW pEeaKIMh M TOJOKEHHE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi Xumusl.

[Tonoxenue HemerawioB B [lepuonnyeckoil CHCTEME XUMUYECKUX AJIEMEHTOB
JI.11. MenneneeBa 1 0OCOOCHHOCTH CTPOEHHUS UX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETaJIOB. AJIJIOTPOITUSI HEMETAIIIIOB (Ha IpuMepe KUCIopoia, cepsl, pochopa u
yriepozaa).

Bognopon. Ilomyuenue, (usnyeckue W XMMHUYECKHUE CBOWCTBA: PEAKIIUU C
METaJJlaMM W HEMETa/UlaMd, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ WApUIBL.
TONIMBHBIE AIIEMEHTBHI.

lNasnorensl. Haxoxxzenwe B mpupojie, CIOCOObl MOTydeHHs, (HU3NUECKUE U
XMMHUYECKHE CBOMCTBA. l'amoreHoBoAopoabl. BaxHeume KUCIOPOACOACpKAIINE
CoeMHEeHMs TaoreHoB. JlabopaTopHbIe ¥ MPOMBIIUICHHBIC CIIOCOOBI MOTYYEHUS
rajioreHoB. [ [pyMeHeHne raJiloreHoB U X COCTUHEHUH.



Kucnopon, o3on. JlaboparopHble W TPOMBINIJIEHHBIE CIIOCOOBI MOIYYSHUS
kucnopona. duzuyeckne M XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpOoJa U
030Ha. OKCHUJIBI U TIEPOKCHU/IBI.

Cepa. Haxoxnenume B mpupomae, CIOCOOBI TOMyYeHHs, (PU3NUECKUE W
xuMuueckue cBorictBa. CepoBomopon, cyiubdumasl. Oxcupa cepwi(1V), oxcun
cepol(VI). CepHucras u cepHas KUCJIOTHI U uUX coiu. OCOOEHHOCTH CBOMCTB
cepHOM KucIOThL. [IpuMeHeHue cepol U €€ COCTMHEHU .

A3or. Haxoxzaenue B mpupoae, CHOCOObI MOMy4YeHHs, (QU3NYECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHnne a3oTa
U €r0 COeTMHEHUN. A30THBIE yI0OpEHUSI.

®dochop. Haxoxaenue B mpupoje, CIOCOObI MOMydeHHs, (Puznueckue u
xumuueckue cBoiictBa. @ochunsl u pochun. Oxcuasl docdopa, pochopHas
kuciora u e€ comu. [lpumenenue dochopa m ero coeamaeruii. dochopHbIe
yIo0OpeHus.

VYrepoa, HaxokA€HHE B NpUpoAE. AJUIOTPONHbIE  MOAM(PUKALUU.
dusznueckue ¥ XHUMHYECKHE CBONCTBA TMPOCTHIX BEIIECTB, OOPa30BaHHBIX
yrnepogoMm. Oxcup yriepoaa(ll), oxcun yriepoma(IV), yronpHas kuciaora u eé
colu. AKTHUBUPOBAHHBIA YTrojb, ancopOrus. Dymnepensl, rpadeH, ymiepoaHble
HaHOTPYOKkH. [IpuMeHeHue MpPOCTHIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOAOM, U €r0
COCIMHEHUM.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MONy4deHUs, (puznueckue u
xumudeckue cpoiictBa. Oxcuna kpeMHusA(IV), kpeMHHEBass KHCIOTA, CUIMKATHI.
[Ipumenenue kpeMHus U ero coeaquuennil. CTeKI0, ero nojiydyeHue, BUIbl CTEKIIA.

[Tonoxxenne meramnoB B [lepuonuyueckoil cucTeMe XMMUYECKUX AIIEMEHTOB.
OCOOEHHOCTU CTPOCHUS DJIEKTPOHHBIX OO0O0JIOYEK aTroMOB MeTauioB. OOmue
dbuzuyeckue cBOICTBa MeTaIOB. lIpuMeHeHHe MeTaioB B OBITY M TEXHUKE.
CmiaBel METAJUIOB.

DNEKTPOXUMUYECKUN  psAl  HanmpsbkeHuid MeTtamwioB. OOmue crnocoObl

MOJTyYEeHHUSI METaJUIOB: TUIPOMETAILTYPrus, MUPOMETAILUTYPIHUs,
anekTpometamyprus. Ilonarue o koppo3un MetamioB. CrnocoObl 3alIUThl OT
KOpPO3UH.

OO6mrast xapakrepuctuka MetamioB [A-rpynmber [lepuomudeckoil cCUCTEMBI
XUMUYECKUX dieMeHToB. Harpuii u kanuii: mnonydeHue, Qusudyeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MmetamuioB IIA-rpynmel Ilepuoanueckoil cuctemsl
XUMUYECKUX D3JEMEHTOB. MarHuii u Kajplui: TodydeHue, (U3MYECKue u
XUMHYECKHE CBOMCTBA, IIPUMEHEHHUE IPOCTBIX BEIIECTB U HMX COCIUHEHUM.
XKécTkocTh BOMIBI M CIOCOOBI €€ yCTPaHEHHUS.



ATIOMUHUIA: TIONTy4YeHHE, (PU3NUYECKUE U XUMUYECKUE CBONCTBA, MPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coeAuHeHud. AM@oTepHble CBOMCTBa OKCHAA U
TUJIPOKCHUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aJIFOMUHMUSL.

OOmiast  xapakTepucTHKa METAUIOB MOOOYHBIX moarpynn  (b-rpymm)
[Ieprnonnueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3znuecKkre U XMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHunil. Okcuabl u
ruapokcuabsl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel u nuxpomarsl, HX
OKHCJIMTEbHBIE CBOMCTBA. [lonyueHune u npuMeHeHue xpoma.

Ou3nYecKne MW XHMHUYECKHE CBOMCTBA MapraHla M €ro COEAUHECHUMU.
Baxwneiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIbHBIC CBOMCTRA.

OuU3NYECKUEe U XUMUYECKHUE CBOMCTBA KEJie3a U €ro coeAuHeHuil. OKCHUIBI,
ruapokcuabl u conu kenesa(ll) u xxeneza(lll). Ilomyyenue u npuMeHeHue xenes3a
Y €T0 CIUJIABOB.

DU3UYECKNE U XUMUYECKUE CBOMCTBA MeIU U €€ coeauHenuil. [lonmydenue u
IIPUMEHEHHUE MENIU U €€ COCTUHEHU M.

[Muuk: momyuyeHue, (U3NYECKHE M XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIC
CBOMCTBA OKCHJIA U TUAPOKCH]IA IMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[pumMenenue
IIUHKA U €T0 COCIUHECHUM.

DKCIIEpUMEHTAJIbHBIE METOJIbI H3YUYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
u3ydyeHre oOpaslloB HEMETAJJIOB, TOpeHue cepwl, pocdopa, xene3a, MarHus B
KUCJIOPOAE, M3YYEHHE KOJUIeKUMH «MeTamibl W CIUIaBbD», B3aUMOACHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO HCIIOJIb30BAaHHE
BUJIEOMATEPHUAJIOB), B3aUMOJICUCTBUE LIMHKA W KEJe€3a C PacTBOpPaMU KHUCJIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKUE aHUOHBI, KATHOH BOJIOPOJA
M KaruOHbl METAaJUIOB, B3aUMOJACHCTBUE THUAPOKCUIOB AIIOMUHHUS W IIMHKA C
pacTBOpaMM KHUCJIOT M WLIENOYEH, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U Hochop U MX COCTUHEHUSNY,
«MeTasl MaBHBIX MOATPYII», «MeTamuibl TOOOYHBIX MOATPYIII.

XuMHSA UM KM3Hb.

Ponb xumun B o0ecrieyeHuM yCTOMYMBOTO pa3BUTHUS yeioBeuecTBa. [lonsTue
0 HAy4YHBIX METOJIaX MO3HAHUS U METOAOJIOTUH HAYYHOTO HccieaoBanus. Hayunbie
MPUHITUIBI OPTaHU3AIUU XUMHUYECKOTO MPOU3BOACTBA. [[pOMBIIIIIEHHBIE CTIOCOOBI
MOJIyYEHUs Ba)KHEWINX BEUIECTB (HAa MpPUMEpPE MPOM3BOJCTBA AMMHUAKa, CEPHOU
KHUCIIOTBI, MeTaHoa). [[poMblIIIIeHHbIE CITOCOOBI MOTYYEHUSI METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH CPEAbl U €0 MOCIeCTBUA. POk XumMuu B
00eCcreueHN YHEPTeTUUECKON 0€30IaCHOCTH.

XuMmusi W 340poBbe 4enoBeka. JlekapcTtBeHHble cpeacrtsa. [Ipasuia
MCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MTpEnapaToB. Pojab XMMUU B pa3BUTHU MEAUIMHBI.



XuMUsl MULIM: OCHOBHBIE KOMIIOHEHTHI, NMUIIEBbIE A00aBKU. Ponb xumuu B
o0ecIedyeHnH NUIEeBO 0e301aCHOCTH.

Kocmernueckue u mnappromepnbie cpenctBa. beitoBas xumus. Ilpasuiia
0€30MacHOT0 HUCHOJIB30BaHMs TPENaparoB OBITOBOM XHMHH B TOBCEIHEBHOM
KU3HH.

XuMUsL B CTPOUTENBCTBE: Ba)KHEHIINE CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03sicTBe. OpraHMuecKrue 1 MUHEpaibHble yI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalbl, KPacku, CTEKJIO, KepaMHKa.
Marepuansl 1t 35eKTpoHUKU. HaHOTEXHOMOT M Y.

Pacuérunle 3amaun.

Pacuéthl: mMaccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WU O0BbEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKLHUHU BEILECTB,
macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB DPEAKIUH, €CIU OJHO W3
BEIIECTB HMEET NpHUMecH, Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) IPOAYKTa
pEeaKIyu, eCJIA OTHO U3 BELIECTB JJaHO B BUJE PAcTBOPA C OIPENEIEHHON MacCOBOM
JIOJIE pAcTBOPEHHOIO BELIECTBA, MAaCCOBOM JOJHM U MOJIAPHOM KOHLEHTPaLUU
BEUIECTBA B pAacTBOpE, JOJAM BbIXOJAa MNPOAYKTa PpEAKLUUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeIMeTHBIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsI3ed  HpU  M3yYeHUH OOmed
HEOpPraHU4YeCKOM XUMHM B 11 Kiacce OCyIIECTBISIETCS YEPE3 UCIOIb30BAHUE KaK
0o0IIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUN, MIPUHATHIX B OTAEIbHBIX
IPEIMETaX €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE NOHATHS: SIBIICHUE, HAYyYHBIH (akT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalIW3, CUHTE3, KiacCU(UKalMs, NEePUOAUIHOCTb, HAOIIONEHUE,
U3MEpEHNE, IKCIEPUMEHT, MOJEIb, MOIETUPOBAHHUE.

®du3znka: MaTepusi, MUKPOMHUP, MAaKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHBD, BEIIECTBO,
TEJNO, OObEM, arperarTHoe COCTOSHHUE BELIECTBAa, WJICaJbHBIA ra3, (QuU3ndyecKue
BEJIMYMHBI, €IMHUIIBI U3BMEPEHUs, CKOPOCTh, IHEPTHS, Macca.

buonorus: knerka, opranusm, skocucteMa, onocdepa, MeTaboIN3M, MaKpo- U
MHUKPO3JIEMEHTbI, OCJIKH, XHUPbI, YIJIEBOAbI, HyKICHUHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK SHEPTHH B 3KOCHCTEMAX.

I'eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJE3HbIE UCKOMAeMble, TOILJIUBO,
pecypchl.

TexHonmorusa: XMMHYECKas MPOMBIIUIEHHOCTb, METAJIyPrus, CTPOUTEIbHBIE
MaTepHalibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MHIIEBAs MPOMBIIIIEHHOCTD,
(dapmarieBTHUECKAsI IIPOMBIIUIEHHOCTb, IIPOU3BOJCTBO KOCMETHUYECKUX



[IpcraparoB, IPOU3BOACTBO KOHCTPYKIHOHHBIX  MAaTCpHalIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTH, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VIIbTATbI OCBOEHUA ITPOI'PAMMEI 110 XMW
HA VITIYBJIIEHHOM YPOBHE CPE/HEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3VYJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-JEATEIIBHOCTHBIM TMOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJAbTAaTOB OCBOCHHS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIIETEHBI CIEIYIONIME COCTaBISIOIMIME: OCO3HAHUE
0oOy4aroImMUMHCS  POCCUMCKON TpaxTaHCKOW MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEACICHUIO; HAIMUME MOTUBALIUM K
00y4Y€HHI0; TOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJICTBOBAThHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMd ¢ HOPMaMU TOBEJCHUS;, HaTU4He
MIPABOCO3HAHUS, IKOJIOTMUYECKON KYJIBTYPbl; CHOCOOHOCTh CTaBUTH IEIH U CTPOUTH
KU3HEHHbIC TUUTaHBbI.

JIngyHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTra «XUMHUS»  OTpa)karoT
c(hOpMHUPOBAHHOCTh OMBITA IMO3HABATEILHON M TPAKTHYECCKOW JCSTEIHHOCTH
00yJaromuxcs B poliecce peann3aiui 00pa3oBaTeIbHOMN IS TEIIBHOCTH.

JIM4HOCTHBIE  pe3ylbTaThl OCBOEHHUA TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEILHOW U TMPAKTUYECKON JEATETbHOCTH
0o0y4Jaronumxcsi B MPOIECCE peaau3alu 00pa30oBaTeIbHON JEATeIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:x1aHCKOT0 BOCTIUTAHUSA:

0CO3HAHUs O0YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBOKCHHS K 3aKOHY M ITPABOIIOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIAX MEKIMNYHOCTHBIX
OTHOIICHHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH yYeOHBIX M IMO3HABATEIBHBIX 3aJ1a4, BHITIOJTHECHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TIPUHUMATh MOTHWBBI, HAMEPCHHUS, JIOTUKY W
apryMEHTBI JPYTUX MPU aHAIN3E PA3TUYHBIX BUJIOB YUYCOHOU JAESTEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUUYECKOMY M HAyYHOMY HaCJEIUIO0
OTE€YECTBCHHOM XHUMUU;

YBOKCHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TMPAKTHYCCKOTO
NPWIOKEHUS] XWMUU, OCO3HAHHSA TOTO, YTO JIaHHBIE HAayKH €CTh pEe3yibTar
JUIMTENIbHBIX ~ HAOMIOACHHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  TTOMCKOB,
MIOCTOSTHHOTO TpPy/la YUYEHBIX U TPAKTHUKOB;



MHTEpPECAa U TO3HABaTEIbHBIX MOTHBOB B IMOJYYEHHUH H MOCIEAYIOIIEM
aHanu3e MHGOPMALMKU O TEPEAOBBIX JOCTHKEHUAX COBPEMEHHOM OTE4eCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHUS,;

CrIOCOOHOCTHU OIIEHUBATh CUTYyAllH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMH,
Y TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMEI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE TIOBEICHHWE W TMOCTYNKH CBOWIX TOBAPHIIECH C
MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIECICTBHIMA
MOCTYIIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTeH 310poBOr0 M Oe3omacHoro oOpasza JKU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (u3ndeckomy u
MICUXUYECKOMY 370POBbIO;

coOnroieHuss TpaBwil O€30MACHOr0 OOpallleHHus C BELIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYLOBOU ACATEIBHOCTH;

MOHWUMAHUS I[EHHOCTH TPaBWI HWHAWBUAYAJBHOTO W  KOJUIEKTHUBHOTO
0€30MMacHOTO MOBEACHHS B CUTYAIUAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HU JTFONIEH;

OCO3HAHUS TMOCIEACTBUN U HEMPHUSATUS BPEIHBIX MPUBLIYEK (YMOTpeOIeHHUS
AJTIKOTOJI5, HAPKOTHKOB, KYPCHHS);

5) TpynoBOro BOCIUTAHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOM
NEeSTETbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOW U  JIPYTUX  BHJAX
NEeSITETbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YydYacTHE B pEIICHWH TMPAKTHYSCKUX 3ajad
COIIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOEIO KJiacca, IIKOJIbI);

WHTEpECa K MPAKTHUYECKOMY M3yUCHHUIO MPOodEeCcCHil pa3IudHOTO POjaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 0 XUMUMU;

YBaXKEHUS K TPYILY, JIOASIM TpyJa U pe3ysbTraTaM TPYIOBOM IeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJIbHOH TPacKTOPUHU
oOpasoBanus, Oymaymield mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH 11€JIeCOO0pPa3HOr0 OTHOIIEHUS K MPUPOJIE KAK HCTOYHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMIIe;

MOHUMAaHUS T00ATBHOTO XapaKTepa SKOJIOTHYECKUX TMpoOJieM, BIUSHUSA
HSKOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATILHOM Cpebl;



OCO3HAHMS HEOOXOAMMOCTU HCHONb30BAHUS JOCTHKEHUM XUMHMHM JJis
pELIeHUs BOIPOCOB PALMOHAIIBHOTO IIPUPOIOIIOIB30BaHHS;

AKTUBHOIO HENPUATUSA JCHUCTBUM, [MPUHOCIIIUX BPEd  OKPYKarOLIEH
OPUPOIHOM Cpefie, YMEHHUS MPOTHO3MPOBATh HEOIArONPUSATHBIE SKOJIOTHMYECKUE
IIOCJIEACTBUS NPEAIPUHUMAEMBIX IEUCTBUN U NIPEAOTBPAILATD HX;

HAJIM4YMs Pa3BUTOIO 3KOJIOTMYECKOTO MBILUICHMS, SKOJIOTMYECKOW KYJIBTYPHI,
ombITa NEATEIbHOCTH AKOJIOTMYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B IIO3HABATEJIBHOW, KOMMYHHUKAaTUBHOM M COLMAIBHOU
IPAKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO MPOTHBOCTOSTh HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI0 O3HAHMSA

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00ILIE€CTBEHHOU MPAKTUKHU;

NOHMMaHUSl CHeUU(PUKH XUMHUM Kak HayKd, OCO3HaHMA €€ pOJu B
(OopMUpPOBAaHUHN PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHHS, CO3JaHUU LIEJIOCTHOIO
IpECTaBICHUsI 00 OKpY’KAIOLUIEM MUPE KaK O €IUHCTBE MPUPOABI U YEJIOBEKA, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH NpoOJieM COXpaHEHHUs
IIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOU
IUBUIM3AIMK: B €€ T'yMaHHCTUYECKOM HANpPAaBICHHOCTH M BaXXHOW pOIM B
CO3/IaHUM HOBOM 0a3bl MaTEPUAIBHON KYJBTYPHhI, B PELICHUH NI00AIbHBIX TpoOiieM
YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPIETUYECKOW, NMUIIEBOU U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIULMHBI, O0ECIEUYECHUH YCIOBUU
YCIIELIHOTO TPYJa U SKOJIOTUYECKU KOM(OPTHOM KU3ZHU KaXkJI0r0 UjIeHa 00IecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHMS CYIIHOCTH METOJOB
MO3HAHUS, HUCMONb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIONb30BaTh
N0JTy4aeMble 3HAHUS U1 aHAJIU3a U OOBSICHEHUS SBJICHUA OKPYXAIOLIEro MUpa U
IPOUCXOISAIINUX B HEM U3MEHEHUH, YMEHHUA JeJaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayuyHbIX (DaKTOB W MMEIOIIMUXCS JaHHBIX C LEJIbI0 MOJy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

COCOOHOCTH CaMOCTOSATENBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUA IS
pelieHust NpooOeM B peaibHbIX )KU3HEHHBIX CUTYyalUsX;

MHTEpeca K ITO3HAHUIO, UCCIIEI0BATEINBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEOPEpPhIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHMI0, K AaKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHUW IO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTAM TpyZAa B pa3IUYHBIX cepax mpodeccruoHaIbHOU
NEeATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MerTanpeaMeTHbIe Pe3ybTaThl OCBOCHUS MPOTPaMMBbI TI0 XHMHH Ha YPOBHE
cpenHero obiero 00pa3oBaHus BKIIOYAOT:

3HaUMMBbIe I (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYaIOLIUXCS
MEKIUCIUIUTMHAPHBIC (MEXIPEAMETHBIC) OOIIeHAYYHbIC MOHATHS, OTPaXKaIOIIHe
IICJIOCTHOCTh HAYYHOW KAPTHMHBI MHUpAa W CHeOU(HUKY METOIOB IO3HAHUS,
UCTIOJIb3yEeMbIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPIHs, SBICHUE,
IPOIIECC, CUCTEMa, HAYYHBIH (PaKT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTbH, 3aKOH,
TEOpHsl, UCCIICIOBAHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPyTHUC);

YHHBEpCajbHbIe ydeOHbIC JeWCTBUs (ITO3HABATEIbHbIC, KOMMYHUKATHBHbIC,

PETYIATUBHBIE), o0ecreynBaroIme (dbopMupoBaHue (YHKIMOHAIBHOU
IPaMOTHOCTH M COIIMAIIBHON KOMIETEHIINH 00y4aroInXCs;
CIOCOOHOCTH o0yyJaronmxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUA B IIO3HABATEIILHOW U COLIMATIbHOM ITPAKTHKE.

MeranpeaMeTHble  pe3yiabTaThl OTPAXKAOT OBJIAJAECHHUE YHUBEPCAIbHBIMU
y4eOHBIMM  IMO3HABATCIbHBIMM, KOMMYHUKATUBHBIMM M  PETYJISITUBHBIMU
JNIEUCTBUSIMHA.

Ilo3HaBaTe/IbHbIE YHUBEPCAIbHbIC Y4eOHbIe JeHCTBUSA

1) 6a30BbIe JJOTMYeCKHE JelCTBHS:

CaMOCTOSITENIbHO  (pOpMyIupoOBaTh M aKTyaJlU3upoBaTb  MpoOiIeMmy,
paccMarpuBarh €€ BCECTOPOHHE;

ONpPENENATh ILENU JEATEIBHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU HX
TOCTHKEHHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIOJIB30BATh IIPU OCBOCHUM 3HAaHUU HPUEMBI JIOTHUECKOIO MBIIUICHUS:
BBIICIIATh XapAaKTEPHbIC IPU3HAKU IMOHATHA M YCTAaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA 711 OOBSACHEHUS OTACNIbHBIX (DAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBAaHMS M KpPUTEPUM [UIsl KiIacCU(UKALMU BEIIECTB U
XUMUYECKHUX PEAKLN;

YCTaHABIIMBaThb IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, JEIYKTHUBHBIE, IIO
AHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTUM U IPOTHBOPEYHsST B PaccMaTpUBAEMbIX
SBJICHUSIX, (POPMYIMPOBATh BHIBOJIBI U 3aKIIIOUCHHUS;

IPUMEHSTh B IPOLIECCE MO3HAHUS UCIOIb3YEMBIE B XUMHUHU CHMBOJINYECKUE
(3HAKOBBIE) MOJENH, IPEOOPA3OBBIBATE MOJEIbHBIE MIPEACTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) 3JIEMEHTa, XUMUYecKkas (opMysa, ypaBHEHUE XUMUUYECKON peakuu
— IpPU pelIeHUH Y4YeOHbIX MO3HABATENIbHBIX U NPAKTUYECKUX 3a7ad, IPUMEHSTbH



Ha3BaHHBIC MOJIEIbHBIEC IIPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
U3y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIHM.

2) 0a3oBbIe UCCIeN0BaTEIbCKUE 1eHCTBHSA:

BJaJI€Th OCHOBAMHU METOJIOB HAy4YHOIO IMO3HAHMS BEIIECTB U XUMHYECKHUX
peaKkuuii;

dbopMynUpoBaTh ENH U 3aJa4U UCCIIEAOBAHMS, UCIIOIB30BATh MTOCTABICHHBIC
U CaMOCTOATENbHO C(hOPMYJIMPOBAHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHUSA W OCHOBBI JUJIi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHMIA;

BJIaJE€Th HAaBBIKAMM CAMOCTOSITENBHOTO IUIAHUPOBAHWA W IPOBEICHUS
YYEHHUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAONIOIATh 32 XOAOM
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMynHpoBaTh
000011IeHHS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIEIOBAHUS,
COCTaBJISATH 000CHOBAHHBIN OTYET O IPOJICIIAHHON padoTe;

npuoOpeTarb OMBIT YYEHUYECKOM HCCIENOBAaTENbCKOW U MPOEKTHOM
NESATENBHOCTH, MPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJOB pEUICHUS MPAKTHUECKUX 3a7ay, NPUMEHEHHIO pPAa3IHUYHbIX
METOJI0B MO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B pa3IMYHbBIX MCTOYHHUKAX uHbOopMaIUH
(Hay4HO-TIONYJIIpHAsl  JIMTepaTypa XUMHUYECKOTO COJEpKaHHs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHeTa), aHanu3upoBaTh HHHOPMALIMIO PA3IUYHBIX BUIOB
U (QopM TpencTaBiICHHs, KpPUTHYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh H
HENIPOTUBOPEUYNBOCTB;

dbopMynupoBaTh 3ampOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPHU MOUCKE U
orOope HHpOpMaAlMK, HEOOXOAMMOW i BBINOJHEHUS Y4YeOHBIX 3a7ay
OITPENIEIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMy  TpeCcTaBICHUS
uH(popmauu (Cxembl, TpadUKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MIPU pabOTE C XUMUYECKOM
uHpopMaIel: TPUMEHATh MEXIpenIMeTHbIe ((pU3MUecKue W MaTeMaTU4yecKue)
3HAKW U CUMBOJIBI, POPMYJIbI, a00peBHATYPbl, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITLAIHOCTH.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:



3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOU TeMbI B XOJI€ UAIora W/UiH
JTMCKYCCHUH, BBICKA3bIBaTh UJICH, (DOPMYITHPOBATH CBOU MPEIIIOKCHHUS
OTHOCHTEJILHO BBITIOJHEHUS MIPEJIOKEHHOM 3a/1a4H;

BBICTYyNIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOW JEATEIBbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMU IPH BBITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajn3alud Y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOIBI
N0 pe3yapTaTaM MPOBEAEHHBIX HCCIENOBAHUN MyTEM COITIACOBAHUS MO3ULIUN B
X0J1e 00CYXIeHHSI 1 OOMEHa MHEHUSIMHU.

PerynsiTuBHBIC YHHBepCcaJbHbIE y4eOHbIE 1eiCTBUSA:

CaMOCTOSATENIbHO IUIAHUPOBaTh W OCYIIECTBISTH CBOI TMO3HABATENIbHYIO
NEeSATENbHOCTh, ONpEAeNsiss €€ Leau W 337a4d, KOHTPOJUPOBATH U IO MeEpe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh TMPEJIaraeMblii  alTOPUTM JIEUCTBUM TpHU
BBIMIOJIHEHUN YYEOHbIX M HCCIEIOBAaTEIbCKUX 3a/a4, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN cMoco0 HMX pelleHus ¢ Y4ETOM TOJMYyYEeHHs] HOBBIX 3HAHUM O
BELIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYILIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMoOaHajlu3a U
CaMOOLICHKH.

INNPEJMETHBIE PE3YJ/IBTATbI

[IpenmeTHble pe3yabTaThl OCBOEHUS MPOTrPaMMBbI M0 XUMHUU Ha yIIIyOIEHHOM
YpOBHE Ha yPOBHE CPEAHEro 00IIero 00pa3oBaHus BKIIOYAIOT clieuUIecKue as
y4eOHOTo npeaMeTa « XMMUs» HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI IEUCTBUII 11O
OCBOEHUIO, UHTEPIPETALUHA U MPEOOPAa30BAHUIO 3HAHUW, BUJBI IE€ATEIBHOCTH IO
NOJYYEHUI0 HOBOTO 3HAHMUS M NPUMEHEHUIO 3HAHWM B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
OporpaMme IO XUMUU HPEIMETHBIE pe3yJabTaTbl MPEACTaBICHbl IO Tojam
U3YyUCHHUS.

10 KJTACC

[IpenmeTHble pe3ynabTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUS)
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN: O MECTE M 3HAYCHUH OPraHUYECKOM
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poiiu B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHUS YEJIOBEYECTBA B PEIICHUU MPOOJIEM IKOJOTHUECKOM, YIHEPreTUUECKOU U
NUIIEBOM 0€30MacHOCTU, B PA3BUTHUU MEAUIMHBI, CO3IaHUU HOBBIX MaTEpHUaJIOB,



HOBBIX HCTOYHHKOB SHEPIruH, B obecIieueHIHN palMOHAILHOTO
PUPOJOTIONB30BaHUsA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIOBEKa, a TAKKE IKOJOTHUECKH 0OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJHOM CPENE;

BJIAJICHUE  CHCTEMOM  XMMHUYECKHX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIOIIINE IMOHITHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U JIEKTPOHHAsI
o0osouka aroma, s-, p-, d-aTOMHBIE OpOUTAM, OCHOBHOE U BO30YXJIEHHOE
COCTOSIHUSI ~aroma, THOpUIM3aInus aTOMHBIX OpOuTaliel, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD, CTEIIEHb OKUCJICHUSI, XUMHUUYECKasl CBS3b,
MOJIb, MOJIIpPHAsI Macca, MOJISIPHBIM 00BEM, YIIIEpOAHBIA CKelleT, ()yHKIIMOHAIbHAS
TpyIna, paaukali, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJIETHBIE), H30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (TeomMeTpuyeckas,
ONTHYECKAas), M30MEPhl, TOMOJOTHUYECKUN psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCJIOPOJ- U a30TCOJICPIKAIINE OPraHUYECKHE COCIMHEHUS], MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(mepuoguyeckuit 3axkoH JI. M. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKHUX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallCHUs] DSHEPrud TMpPU XHUMHYECKUX PEaKlHsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHUHM, MHUPOBO33PEHUECKHUE 3HAHMS, JIeKalllue B OCHOBE
MOHUMAaHHS MPUIMHHOCTU M CUCTEMHOCTH XUMHUYCCKUX SBJICHUM; MTPEACTaABICHUS
0 MEXaHM3Max XHMHUYECKUX PEaKIHUM, TEPMOJAMHAMUYECKHUX W KHHETHUUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, O B3aMMHOM BIIMUSIHUU aTOMOB U TPYIIN aTOMOB B
MoJieKyldaX (MHAYKTUBHBI UM Me30MepHbI 3dexTrl, opuentantsl I u Il pona);
(aKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAaX, COCTaBe, MOJIYYCHHH U OE30IacHOM
WCIIOJIb30BAaHNHM BAXKHEHIITUX OPraHMYECKHX BEIIECTB B OBITY W IMPAKTHYECKOU
NEATeIbHOCTH  4YeJOBeKa, OOMIMX  HAy4YHBIX  MPUHIMIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA MTPUMEpE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHWIA: BBISBISATH XapaKTEPHBIC MPU3HAKUA TOHSATHH,
yCTaHABJIMBAaTh MX B3aUMOCBSI3b, HMCMOJIb30BATh COOTBETCTBYIOIIUE IMOHSITUA MPU
OTNMCAaHUM COCTaBa, CTPOCHHUS U CBOMCTB OPraHMYECKUX COSTUHEHUI;

c(hOpMHPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBICHUS MOJICKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYJI OpraHUIeCKUX
BCIIICCTB;

COCTaBJIITh YPAaBHEHUSI XMMHUUYECKUX PEAKIIMM U PACKPhIBATh UX CYIIHOCTH:
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKIUi  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX pEaklUMil, peakluil HOHHOIO OOMeHa IyTEM
COCTaBJICHMS WX IOJHBIX M COKPAILIEHHBIX MOHHBIX YPABHECHUM;



M3TOTaBIIMBATh MOJIETM MOJIEKYJI OPTaHMYECKUX BEIIECTB JUIsl WILTIOCTPALlUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMCHHI: YCTaHABJIMBATH MPHUHAJIC)KHOCTh U3YYCHHBIX
OPTraHWYECKHX BEIIECTB 1O WX COCTaBy U CTPOCHUIO K OMPEACIEHHOMY
KJIACCy/TpyIIe COEAUHEHWH, J[JaBaTb WM Ha3BaHUA IO CHCTEMAaTHUYeCKON
Homenkinarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS I OTIEIbHBIX
IIPEJICTaBUTENICH OPraHUYCCKUX BEIICCTB (3THJICH, alleTHIICH, TOIYOJI, TIIUIICPHH,
ATUJICHIJIUKONB, (DeHon, Qopmanbaerun, arneTaableTHl, aleToH, MypaBbHHAs
KHCIIOTa, YKCyCHAsl KHCIIOTa, CTCAPUHOBAs, OJICMHOBAsS, MAJIbMATHHOBAS KUCIIOTHI,
[JIMIMH, ajJaHWuH, Majbro3a, (PpyKTO3a, aHWJIWH, JUBUHWJ, U30IPEH, XJOPOIPEH,
CTUPOJ U JIPyTHE);

c(hOpMHPOBAHHOCT, YMEHHUS OINPEACHATh BHUJ XUMHUYCCKOM CBS3M B
OPTaHWYECKUX COCAMHEHUSX (KOBAJICHTHAs W WOHHAs CBSI3b, G- WM T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJIOKEHUS TEOPHUH CTPOCHUS
opranundeckux Bemects A. M. BytiepoBa /151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS,

chOpMHPOBAaHHOCTh  yYMEHHM  XapakTEpHW30BaThb  COCTaB, CTPOCHWE,
busznuecKkne W XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTABUTENICH pPa3THUHBIX
KJIACCOB OPTraHMYECKHUX BEILECTB: alIKAHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaJHUCHOB,
QJKWHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIUPTOB, alIbJIETHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX M CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAMHEHUN U
aMUHOB, aMHUHOKHCIIOT, O€JIKOB, yTJIEBOAOB (MOHO-, IM- W TIOJUCAXapHIIOB),
WUTIOCTPUPOBATh ~ TEHETHMUYECKYI0  CBSI3b  MEXKIYy HHUMH  YPaBHEHHSIMHU
COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUNA C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCT, YMEHHS TOATBEPKAAaTh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKITMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KPaTHOCTH W THUIIA KOBAJICHTHOM CBS3U (G- U M-CBS3H), B3AUMHOTO BJIMSIHUSI aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPH30BaTh NCTOYHHKHU YTIICBOIOPOTHOTO
Ceipbs  (He(dTh, TPUPOAHBIA Ta3, YTOJb), CIHOCOOBI €ro TepepadoTKu W
MPAKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUNA O €CTECTBEHHO-HAyYHBIX
METOJaX TO3HAHUS — HAOMIONCHHUH, W3MEPCHUU, MOJICITUPOBAHNUN, IKCIICPHUMCHTE
(peamTbHOM M MBICJICHHOM) U YMEHHSI IPUMEHSITh 3TH 3HAHUS;

c(hopMHPOBAHHOCTH yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEILHON JIEATEIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3alIUI0, BBISBICHUE NMPUYMHHO-CICACTBEHHBIX CBSI3CH — IS U3yUYCHHS
CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIIUA;

c(hOpMHPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU W TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTH MAaTepUalbHOTO €IUMHCTBA MHUpa,
WCIIOJIh30BaTh CUCTEMHBIC 3HAHUS IO OPraHMYECKOM XUMHUHU JJId OOBSICHEHHUS W
IIPOTHO3UPOBAHMS SIBJICHHUH, UIMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(hOPpMHPOBAHHOCT, YMEHUH: TIPOBOAUTH PACYETHI MO XUMUYCCKHUM
dbopMysiaM U ypaBHEHUSM XUMHUYECKUX PEAKIil C UCIOIb30BaHUEM (DU3HUCCKUX
BeMunH (Macca, 0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPHU3YIOIIUX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacU€Thl MO HAXOXKICHUIO XHMHYECKOM
dbopMyJbl BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHX DSJIEMEHTOB,
IPOAYKTaM CTOPaHMUSI, INIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOopMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AaHAIM3UPOBATH U OIICHUBATH
C TO3MIMM  DKOJOTMYECKOM  0e30ITacHOCTH  IIOCJIEACTBUS  OBITOBOH M
MIPOU3BOCTBEHHON JESATEILHOCTH UeIOBEKa, CBA3aHHOM C mepepaboTKOM BEIIECTB,
WCIIOJTb30BaTh MONYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHHH MpolieM
B CUTYaIlMsIX, CBSI3aHHBIX C XUMHEH;

c(hopMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEIHFHO IUIAHUPOBATh M IIPOBOIUTH
XUMUYECKUH SKCIEPUMEHT (TOJy4YeHHE M HU3YYEHHE CBONCTB OpPraHUYECKUX
BCIICCTB, KAUECTBCHHBIC PEAKIUU YIIICBOAOPOIOB PAa3JIMUHBIX KIACCOB U
KHUCIIOPOJICOACPKAIIMX OPTaHWUYECKUX BEIIECTB, PEIICHHUE 3KCTICPUMEHTAITBHBIX
3aa4 IO PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COONIOACHUEM IPaBHII
Oe30macHOro oOpalieHusi ¢ BeHecCTBaMU M J1abOpaTopHBIM 00OpYIOBAHHEM,
dbopMynMpoBaTh I1€JIb KCCIEIOBAaHMS, TNPEACTABIATh B pa3IMdyHONd  (opme
pe3yabTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OIEHUBATh UX JIOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOmroaTh MpaBujia SKOJOTHUUYECKH IIeJIeCO00pPa3HOTO TOBENCHUS B OBITY H
TPYAOBOM NESITEIHPHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS, OKPYKAIOIICH
MIPUPOHOM CPeNbl U JOCTUKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS HA JKUBBIC OPTaHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BENIECTB, TOHUMas cMmbica nokaszarens [1J1K;

aHaJIM3UPOBATh IIEIeCO00pPa3HOCTh NMPHUMEHEHHUS OPTaHUYECKHX BEIISCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh YMEHHH: OCYIICCTBIIATH IIEJICHAMPABICHHBIN TOUCK
XUMUYECKOW MH(OPMAIMK B PA3TMYHBIX UCTOYHUKAX (HAay4dHAs W YUCOHO-HAydHAsS
JUTEpaTypa, CpecTBa MaccoBoi mH(popMaluu, HTepHET u ApyTHe), KPUTHICCKA
aHaJIM3UPOBATh XUMHUUYSCKYIO HH(MOPMAIIHIO, TIepepadaThIiBaTh €€ U UCII0Ih30BaTh B
COOTBETCTBHH C MOCTABJICHHON y4EOHOM 3a1aueid.



11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmas M HeopraHuuyeckas
XUMUS OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh TIPEACTABICHUA: O MaTepHUATLHOM CIWHCTBE MUPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBICHUM MPUPOIbI, O MECTE€ U 3HAYECHUH
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poiiu B OOECIEYEHHH YCTOMYHMBOIO
pa3BUTHUSI, B pEHICHUH NPOOJIEM 3SKOJIOTUYECKOU, IHEPreTUUECKOM W THUIIEBOU
0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTepUaliOB, HOBBIX
VUCTOYHUKOB JHEPTUH, B OOCCIIEYCHUH PAIMOHAIHLHOTO MPUPOIONOIH30BAHNUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHHUS H OOIIEH KyJbTYyphl UEJIOBEKa, a TakxKe
AKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3JI0POBbIO U TPHUPOIHOMN

cpene;
BIaJICHUE  CHUCTEMOM  XWMHUYCCKMX  3HAHHWM, KOTOpas  BKJIFOYAeT:
OCHOBOIIOJIAraloIIUe IMOHATHS — XHMHYECKHH OJIIEMEHT, aToM, SIpPO aToMa,

W30TOIIBI, DJICKTPOHHAST 000JIOYKA aroma, S-, p-, d-aToMHbIE OpOUTaIN, OCHOBHOE 1
BO30YyXJIEHHOE COCTOSIHUS aroMma, TUOpUAM3alUs AaTOMHBIX OpOuTaied, HOH,
MOJIEKYJIA, BAJEHTHOCTh, JJIEKTPOOTPHULIATEIIBHOCTh, CTENECHb  OKHUCIICHUS,
XUMUYECKass CBsI3b (KOBaJ€HTHAs, WOHHAS, METa/lIMuecKas, BOJOPOJHAs),
KpUCTAUIMYECKAss pElIETKa, XUMHUYECKas peaklusi, pPacTBOP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, D3JEKTPOJIUTHYECKAsT [HUCCOLUMALMSA, CTEINEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIM  MOKa3areib, OKHUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3 eKT
XUMUYECKOU PeaKlnM, CKOPOCTh XUMUUYECKOU PEaKIMu, XUMUUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpPUsS DIIEKTPOJUTUUYECKOW IUCCOLUUAIMHU, TNEPUOIUUYECKUN
3akoH J[.11. MenzneneeBa, 3ak0OH COXpaHEHUsI MACChl BELIECTB, 3AKOH COXPAaHEHUS U
MPEBPALICHUS PHEPIUU NMPU XUMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICMCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMUHM, MHPOBO33PEHUECKUE 3HAHMS, JiekKalMe B OCHOBE IOHUMAaHHS
OPUYMHHOCTA U CUCTEMHOCTH  XUMHWYECKUX  SIBIICHUM;  COBPEMEHHBIC
NPEACTABICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJICKYJSIPHOM  YpOBHSIX; IMPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peakiuid, TEPMOJUHAMHYECKMX U KHHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
NPOTEKaHUs, O XMMHUYECKOM PaBHOBECHHU, PACTBOpPAX M JIUCHEPCHBIX CUCTEMAX;
(dbakToNIOTHUYEeCKUE CBEICHHUS O CBOMCTBAaxX, COCTaBe, MOJYYCHUH M O€30MacHOM
UCIOJIb30BAHUM BaXKHEUIITUX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATeIbHOCTH  4YeJOBeKa, OOMMX  HAy4YHBIX  MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHWIA: BBISBISATH XapaKTEpHbIC TPU3HAKUA TOHSATHH,
YCTaHABIMBaTh WX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
ONMCAaHUHM HEOPTAaHUYECKUX BEILECTB U UX MPEBPAIICHU;



c(OpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaThb XUMHUYECKYIO CHMBOJIMKY JIJIS
cocTaBieHus: (QopmMyn BEHMIECTB M  ypaBHEHUH XHUMHUYECKUX  PEaKIHi,
cuctemarnueckyro HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONIPEAETATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX, BUJ XUMHYECKON CBSI3M (KOBaJICHTHAS,
WOHHAs, MeTajuInueckasi, BOJIOPOAHAs), THUIl KPUCTAUIMYECKON pEmETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCHMOCTH CBOWCTB BEIECTB OT
BUJIA XUMUYECKOM CBA3M M THUIA KPUCTAJUIMUECKOW PpEImETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOU CBS3H;

c(OPpMHPOBAHHOCTh  yYMEHHUH:  KJlaccU(PUIMPOBATH:  HEOPraHUYECKUE
BELIECTBA M0 UX COCTABY, XUMUYECKHUE PEAKIIUU 110 PA3IUYHBIM MIPU3HAKAM (YUCITY
U COCTaBy pearupyromux BelIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, U3MEHEHHIO
CTETNIEHEW OKHUCJICHMS JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3aropa M
JPYTHE); CaMOCTOSATEIbLHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJIs1 KJIacCU(DUKALIMU
U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaAKIUH;

c(hOpMUPOBAaHHOCTh YMEHHUSI PACKPHIBATh CMBICI MEPUOANUECKOro 3akoHa /.
W. MenzeneeBa U 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, OObICHUTEIbHYIO
U IPOTHOCTUYECKYI0 (DYyHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHMYECKHMX DJIEMEHTOB II€PBOrO—4ETBEPTOrO NEPUOIIOB
Ileppognueckont  cucrembr .M.  MenneneeBa,  uCHoib3ys  NOHATHSA
«9HEPreTUYeCKUEe YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTanm», «OCHOBHOE W BO30YXJAECHHOE HHEPreTUYECKHE COCTOSHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX
coeauHeHnd 1o mnepuomaMm U rpymmam Ilepmommueckoit cucremsr J[. WM.
MeHnpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX 2JIEKTPOHHBIX 000JI0YEK;

chopMUpPOBAaHHOCTh ~YMEHHM: XapakKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHAYECKAE  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  ITOATBEPKIATH
CYIIECTBOBAHME T'E€HETUYECKOW CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMM C
NIOMOIIBIO0 YPABHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMIA;

c(hopMHPOBAHHOCTH YMEHUS PacKpbIBaTh CYILIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUUMid  MOCPEICTBOM  COCTABJICHUS
ANIEKTPOHHOTO OallaHca H3THX pEaklMil; peakuuid HOHHOrO OOMEeHa MyTEM
COCTaBJIEHUS WX TOJHBIX M COKpAlI€HHBIX MOHHBIX YpPaBHEHMI; pEaKLHii
TUJIPOJIN3a; peaklii KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe THIPOKCOKOMILIEKCOB
LMHKA ¥ aJTFOMUHUS);



c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX DPEAKIUI ¢ y4éTOM HMX JHEPreTHUECKHX XapaKTePUCTHK, XapakKTep
U3MEHEHHUS] CKOPOCTH XWUMHUYECKOW peaklud B 3aBUCUMOCTH OT Pa3IUYHBIX
(dakTOpOB, a TaK)KEe XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS MOJT BIHSHHEM
BHeIIHMX Bo3aeiicTBuid (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb XUMHUYECKHE pEakLuH,
JeXallie B OCHOBE MPOMBIIUICHHOTO TOJTYYEHHS CEpPHOM KHCIIOTHI, aMMHUaKa,
oOmye HayyHble MPHHIMIBI XAMHUYECKUX MPOU3BOACTB; II€1ecO000pa3HOCTh
IPUMEHEHHUSI HEOPraHMYECKHX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHUS PUCK-T10/1b3a;

c(OpMUPOBAHHOCTb BIAJCHHUSI CHUCTEMOM 3HAHUW O METOAAaX HAy4YHOIO
NO3HAHWs SBJICHWM TPUPOABl — HaOMIOJCHWe, HW3MEPEHHEe, MOJACITUPOBAHUE,
AKCIEPUMEHT (peasIbHbII U MBICIICHHBIH), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSATh 3TU 3HAHUS NP IKCIIEPUMEHTATBHOM HCCIIEIOBAHUH BEIIECTB
U 08 OOBSCHEHUS XUMHYECKUX SBICHUN, HMEIOIUX MECTO B MPHUPOIE,
IPAaKTUYECKOM JEATENIbHOCTH YEI0BEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSAMU W TPEJICTABICHUSIMH JAPYTHUX €CTECTBEHHO-HAYyYHBIX MPEIAMETOB IS
0oJiee OCO3HAHHOTO MOHUMAaHUS MaTePUAILHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHMSI MPOBOAUTH PaACUYEThl: C HCIOJIB30BAHUEM
MOHATUN «MaccoBasi JOJISl BEIIECTBa B PACTBOPE» U «MOJIApHAS KOHIICHTPAIIHS;
Macchl BEIIEeCTBa WM 00bEMa ra3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYaCTBYIOIIMX B PEaKlMU BEILECTB; TEIJIOBOTO 3PdeKTa
peakuuu; 3HAUY€HUs BOJOPOJHOTO MOKa3aTelsisi PAacTBOPOB KUCIOT M IIEIOYed ¢
U3BECTHON CTENEHBIO JAMCCOIMAlMM; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
NPOAYKTa PEaKIuu, €CIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OmpeIeIEHHOM MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE
(uMeeT mpUMecH); AO0JIH BBIXOJA MPOIYKTa peaklnu; 00bEMHBIX OTHOLICHHH ra30B;

c(hOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITEJIBHO IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKMM  DKCHEpPUMEHT  (IPOBEIAEHHME  pPEaKUil  MOHHOro  OOMeEHa,
MOATBEPKACHNE KAaYEeCTBEHHOTO COCTaBa HEOPTAaHUYECKUX BEIIECTB, OMpeesieHNe
CpeIsl PAcTBOPOB BEHIECTB C IOMOUIbIO HMHAWKATOPOB, HW3YYECHUE BIIHMSHHUS
pa3auuHbIX  (AKTOPOB HA CKOPOCTb XMMHUYECKOMW  peakluu, pelieHue
SKCHEPUMEHTAJbHBIX 3agad 1o TtemaMm «Metamel» u  «Hemeramis») ¢
coOnroieHreM MpaBuil 0e3011acHOro oOpalieHusl ¢ BEeIECTBAMH U JIa0OpaTOPHBIM
o0opynoBaHueM, (HOpMyIUpPOBaATh IEJIb NCCIETOBAHNS, TPEACTABIATH B Pa3IHYHOM
dopme  pe3yabTaThl  AKCIEPUMEHTA, AaHAIU3UPOBATh M OICHUBATh  UX
JOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTH YMEHHUM: COOJIIO/IaTh MIPaBUJjIa MOJb30BAHUS XUMHUUECKOM
NOCyI0M M Ja0OpaTOpHBIM O00OpYyJOBAaHHWEM, OOpAIICHHS C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUUYECKUX
OTIHITOB, JKOJIOTHMUECKH I1eJIeCO00PA3HOTO TIOBENCHUS B OBITY W TPYIAOBOU
JEeSITEIBHOCTU B IEJISIX COXPAHECHUS CBOETO 3JI0POBBS, OKPYKAKOIIEH MPUPOIHOU
cpelbl W JOCTHXEHHUS €€ YCTOWYMBOIO pPa3BUTHSA, OCO3HABaTb OIACHOCTH
TOKCHUYECKOTO JCHCTBUSA HA >KUBBIE OPraHU3Mbl ONMPEACIEHHBIX HEOPraHWYECKHUX
BEIIECTB, MOHUMAas cMbIcl nokazarens I1J1K;

c(hOpMHUPOBAHHOCTh YMEHHWIA: OCYIIECTBIATH IIEJCHAMPABICHHBIN TOUCK
XUMHUYECKOW HH(POpMalMK B pa3IMYHbIX UCTOYHHKAX (HaydYHas W y4eOHO-HaydHas
JauTeparypa, cpeacTBa MaccoBoil nHpopmanuu, UHTepHET U ApyTHE), KPUTUUECKU
aHAJIM3UPOBATh XUMUUYECKYIO0 MH(OPMAIIKIO, IepepadaThIiBaTh €€ U UCIO0Ih30BaTh B
COOTBETCTBHHM C MOCTABJICHHOW Y4EOHOM 3aaueid.
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1.1 u [lepuoanyeckas cucreMa XUMHUYECKUX 9
anemenToB J[. 1. MenneneeBa

Ctpoenue BemectBa. MHOrooopasue

1.2 11 1
BELIECTB
1.3 XHUMUYECKUE PEAKIIUU 19 1 3
Hroro no pazneny 39

Pa3znes 2. Heopranuveckass Xumust

2.1 Hemetannsl 31 1 3
2.2 MeTtamibl 23 1
Hroro no pasneny 54

Pa3gen 3. XumMus ¥ ;KU3Hb

11 MeTtoabl IT03HAaHUS B XUMUN. XUMHUA U 9
' JKU3Hb

Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 4 8






IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

o/ Tema ypoka

IIpeamer 1 3HaU€HHE OPraHUYECKON
XMMUH, NIPEJICTaBIECHHE O MHOTOOOpa3HH
OpraHUYeCKUX COCAUHEHUN

DNEeKTPOHHOE CTPOEHUE aToMa yIiiepoa
(0CHOBHOE M BO30YXJIEHHOE COCTOSIHHS ).
BanenTHbie BO3MOXXHOCTH aToMa
yriiepoaa

XuUMHYECKas CBSA3b B OPraHUICCKUX
coequHeHUsX. MexaHu3mMbl 00pa30BaHUs
KOBAJICHTHOM CBS3H, CITIOCOOBI pa3phiBa
CBs3EU

Teopust CTpoeHUs OPraHUYECKUX
coennHennii A. M. bymiieposa

Bunsl n3omepun: CTpykTypHas,

IPOCTPAHCTBEHHAsS. DIEKTPOHHbIE

3 QEKTH B MOJIEKYIaX OPraHMYECKUX

COCIMHEHU

[IpencraBnenue o kinaccuukauy u

6 cucTeMaruieckas HOMEHKJIaTypa
(IUPAC) opranu4eckux BEIIECTB

KoanuyecTBo yacoB

Bcero

KonTpoabHbI
e padoTbI

IIpakTnyecku
e pabdoThbI

Jara
HU3y4YeHH
s

DJIeKTPOHHbIE
mu(ppoBbIe
o0pa3oBaTe/ibHBI
e pecypchbl



10

11

12

13

14

Knaccudukanus peakiuii B
OpraHNYeCKON XUMUHU

CI/ICTeMaTI/I3aI_[I/I$I n 0606H_[€HI/IG 3HaHUI
10 TEMEC

AJKaHBI: TOMOJIOTHUECKUH PsijI, 001Iast
dhopmyIia, HOMEHKJIATypa U H30MepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

du3nyeckre U XUMHYECKIE CBOMCTBA
aJIKaHOB

HaxoxeHue ankaHoB B Ipupoe.
CriocoOBbI MOTy4YeHUs ¥ IPUMEHEHUE
AJIKaHOB

[uknoankansl: o6mmas popmyna,
HOMEHKJIaTypa U U30Mepus, 0COOCHHOCTHU
CTPOEHUS 1 XUMUYECKUX CBOKCTB,
CIIOCOOBI TIOYYEHUS ¥ IPUMEHEHHE

Perenne pacu€THBIX 3a/1a4 Ha
OIIpe/ICIICHUE MOJIEKYJIIPHON (hOPMYJIbI
OpPraHUYECKOTO BEUIECTBA 10 MAaCCOBBIM
J0JIIM aTOMOB 3JICMCHTOB, BXOAIIIUX B
ero cocraB. CHcTeMaTH3alys U
000011IeHHE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTHUECKUHN Psifl, 00IIast
dbopmyra, HOMEHKIIATypa, JNEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.
CrpykTypHasi U IUC-TPaHC-U30MEpUs
aJIKCHOB



15

16

17

18

19

20

21

22

23

24

25

26

dusndueckue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

CrniocoObI mosryueHus 1 IpUMEHEHNE
aJIKCHOB

[TpakTuueckas padora Ne 1 mo teme
"Ilony4yeHue 3TUIEHA U U3yYEHHUE €r0
CBOMCTB"

Pemenune pacu€THbIX 3a1a4 Ha
oTpeniesieHHe MOJIEKYJIIpHON (hOpMYJIbI
OpraHUYeCKOro BEIECTBA

AJKaIueHbl: CONPSKEHHBIE,
M30JINPOBAHHBIE, KyMYIHMPOBAHHBIE.
Oco0OeHHOCTH ANIEKTPOHHOTO CTPOCHHUS
XUMHUYECKHE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

CriocoObl MosTy4eHus U IpUMEHEHUE
aJKaJUEeHOB

AJIKUHBI: TOMOJIOTHUYECKUH psif, 001as
¢dbopmyna, HOMEHKJIATypa, HEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢uznyeckue cBoiicTBa

XUMHYECKHUE CBOMCTBA AJIKUHOB
KauecTBeHHbBIE peakuKi HA TPOMUHYIO
CBSI3b

Crnioco0bI nosryueHus 1 IpUMEHEHNE
AJKWHOB

Pemenue 3aa4: pacy€Tsl 10 ypaBHEHUIO
XUMUYECKON peakuuu



27

28

29

30

31

32

33

34

35

36

37

Cucremaruszamnusa 1 00001IIeHNE 3HAHNI
0 TEME

ApeHBI: TOMOJIOTUYECKHUH psil, oOmIast
(dopmya, HOMEHKJIATypa. JINEKTPOHHOE U
MNPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OeH30J1a M TOTyOJIa, NX PU3NIECKHe
CBOMCTBA

XHUMHUYECKHE CBOMCTBA ApPCHOB: pCaKIInn
3aMCIICHUA

XHUMUYECKHE CBOMCTBA aPEHOB: PEAKIINHU
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
OeH3om1a

Oc00EHHOCTH XUMHUYECKINX CBOMCTB
CTHpOJIa

Pemenue pacu€THbIX 3a1a4 Ha
orpeaesieHue MOJIEKYIAPHON (GOPMYJIbI
OpPraHUYECKOrO BELIECTBA

Crnioco0bl nostyueHus 1 IpUMEHEHNe
apeHoB

I'eneTnueckas cBA3b MEXKIY Pa3IMYHBIMU
KJIacCaMH YIJIEBOJOPOOB

PacuéTsl M0 ypaBHEHUSAM XUMHUUECKUX
peaxnuii. Cucremarusanus 1 060011eHIEe
3HAHUM 110 TeMe

[Tpupoansrii ras. [lomyTHbIC HEPTIHBIC
rassl

KameHHBIN yrosb 1 POIyKThI €T0
nepepaboTku



38

39

40

41

42

43

44

45

46

47

Hed1s 1 ciocoOs1 €€ mepepaboTKH.
[TprMeHEeHHEe TTPOTYKTOB IMEPEPadOTKH
HeTH

['eHeTnyeckas CBS3b MEXKIY PA3TMYHBIMU
KJIAaCCaMU YTJICBOJOPOIOB

FaJ'IOFCHOHPOI/IBBOI[HBIC YIIIEBOAOPOI0B:
AJICKTPOHHOC CTPOCHUC, PCAKIIUN
3aMCIICHUA IraJIor¢Ha

JlelicTBUeE mIienoue Ha
rajoreHnpou3BoaHbIe. Bzaumoneiictere
IUraJIoOreHaJKaHOB C MATHUEM U [[UHKOM

Cucremaruzanus 1 00001IeHUE 3HAHUI
o pazueny "Yraeonopoast"
KontponpHas pabora mo teme
"Yrnesogopozas!"

[IpenenpHBIC OJHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKHUH psif, 001mast popmyia,
CTpPOEHHUE MOJIEKYII, U30MEpHs,
HOMEHKJIaTypa, KilaccupuKanus,
¢buznueckue cBOMCTBa

XUMHYECKHUE CBOMCTBA MPEIETbHBIX
OJTHOATOMHBIX CITHPTOB

Crnioco0bl mostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITHPTOB

[Ipocteie 3uppl: HOMEHKIIATYpa U
u30Mepus, 0COOEHHOCTU (U3UYECKUX U
XUMHUYECKHX CBOMCTB



48

49

50

51

52

53

54

55

56

57

58

MHOroaroMHbI€ CIIUPTHI: STUICHTIIUKOIb
U TIUIEPUH, X (U3HYECKUE U
XUMUYECKHE CBOWCTBA

CrniocoObI mosryueHus 1 IpUMEHEHNE
MHOTOaTOMHBIX CIIUPTOB

deHo: CTPOCHUE MOJICKYJIHI,
¢uznueckue cBoiicTBa. TOKCHYHOCTh
denomna

XuMHuuecKre cBOMcTBa (heHoma

Crnioco0bI nostyueHus 1 IpUMEHEHNE
denomna

[Tpaktuueckas padora Ne 2. Pemenne
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME
"CroupTsl ¥ GpeHob"

Cucremaruzanus u 00001IeHNE 3HAHUHT
0 TeMe

AJbJIerupl ¥ KETOHBI: SJIEKTPOHHOE
CTpOEHHE KapOOHUIBHOM IPYTIIBI;
TOMOJIOTUYECKHE Psizibl, 001as opmyra,
M30MepHsl U HOMEHKJIaTypa

Anpaeruipl U KETOHBL: (pu3ndeckue
CBOMCTBA; peakiy MPUCOETUHEHHUS
Peakium okuciieHUs 1 KaueCTBEHHBIE
peaKklru anbJIeruI0B U KETOHOB
CriocoObI mosTyueHust aabAeruI0B U
KETOHOB



59

60

61

62

63

64

65

66

67

68

OnHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJICKYIT

W3omepust 1 HOMEHKIJIATypa KapOOHOBBIX
KHCJIOT, UX (pU3nuecKue cBONCTBa

XHUMHUJeCcKHe CBOMCTBA MMpCACIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCI0Thl. MHOr0ooOpasue kapOOHOBBIX
KHCJIOT

OCOoOEeHHOCTH CBOWCTB: HETIPEACIIbHBIX U
apOMaTHYEeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TMIPOKCUKApPOOHOBBIX
kucnot. [IpencraBurenn BeICIINX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O TPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

CriocoOblI MosTy4eHus U IpUMEHEHUE
KapOOHOBBIX KUCIIOT

CrnoxHblie 3uUpbI: TOMOJIOTHYECKUN PSI,
obmas hopmyna, u3oMepus u
HOMEHKJIaTypa

duznyeckrue U XMMUYECKHIE CBOMCTBA
a¢upoB

Pemienune pacu€THbIX 3a7a4: 1Mo
YPaBHEHUIO XUMUYECKOW peaKIuu, Ha
oTpeneNeHIe MOJIEKYIIpHOU (HOpMYJIbI
OpraHUYeCcKOro BEIEeCTBa



69

70

71

72

73

74

75

76

77

78

[IpakTuueckas pabora Ne 3. Pemenue
AKCTIEPIMEHTAIBHBIX 33139 IO TEME
"Kap6oHoBsie KuCIOTHI. CIIOKHBIC
a¢upsr"

Kupsr: crpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (THAPOIIN3)

Oco6eHHOCTH CBOMCTB KUPOB,
COZIEPIKAIIUX OCTaTKU HEMpeleIbHbIX
KUPHBIX KUCIOT. JKUpBI B Ipupoje

Mp11a KaK COJTU BBICHINX KapOOHOBBIX
KHCTIOT, uX Mortotiee aeiicteue. [lonstue
O CHHTETHUYECKHX MOIOIINX CPEICTBAX
(CMC)

['enetnueckas cBs3b yIeBOAOPOAOB U
KHUCITIOPOJCOAEPKAIIUX OPTaHUYECKUX
BEIIECTB

PacuéTel 10 ypaBHEHUAM XUMHUYECKHUX
peaxkuuii

Cucremaruzanus 1 0000111eHHE 3HAHUI
10 TeEME

OO6mrast xapakTepUCTUKA YIIIEBOJOB 1
KJ1accupuKanus yrieBogoB (MOHO-, 1U- U
MOJINCAXapHIbl)

MoHocaxapuapl: (pU3HMUECKHE CBOICTBA U
HaXOXKJEHHE B IIPUPOJIE

[IpumeHeHue TII0KO3bI, €€ 3HaYCHHE B
KHU3HEAEATEIbHOCTH OpraHu3mMa



79

80

81

82

&3

84

85

86

87

88

&9

Jucaxapuzpl: caxaposa, MaJIbTo3a U
nakro3a. Haxoxxzenue B npupoae u
IIPUMEHEHHE AUCAXapHJIOB
[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NYECKUE U
XUMHNYECKUEC CBOﬁCTBa, IMIPUMCHCHUEC
[TonsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX

Pemenune pacueTHbIX 3a1a4 Ha
OIIPENETICHUE IO BBIXOAA TPOAYKTA
peakIuu OT TEOPETUYECKH BO3MOKHOTO

Cucremaruszanust 1 0000IIeHHE 3HAHUH
o paznueny

KonTponsHas pabora o teme
"Kucnopoaconeprkaiiye opraHudeckue
coequHeHus"

AMUHBI: K1accuUKalys, CTpOCHHE
MOJIEKYI, 001mast popmysa, H30Mepusl,
HOMEHKJIaTypa U (pu3nueckue cBONCTBa
XUMHUYECKHE CBOUCTBA alr(paTHIeCKUX
aMHUHOB

AHUJIMH: CTPOCHHE aHUIIMHA,
0COOEHHOCTU XUMHUYECKHX CBOMCTB
aHWIINHA

CriocoOblI MosTy4eHus U IpUMEHEHUe
anudaTHIeCKUX aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa U
n3zomepus, Gu3NYeCcKue CBOICTBA.



90

91

92

93

94

95

96

97

98

OTI[GJ'II:HI:I@ npeacCTaBUTCIIu
0-aMHHOKHCJIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUEHHUE aMHHOKHUCIIOT.
Cunres u TUAPOJIM3 MICIITUA0B

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpBI OEIIKOB

XUMHUYECKHE CBOIICTBA OEIIKOB

ASOTCOI[ep)KaH_[I/IC TCTCPOLUKIINICCKUC
COCOIMHCHMA. HyKHeI/IHOBBIe KHUCJIOTBI:
COoCTaB, CTPOCHUC U Ouororuyeckas POJib

[Tpaktuueckas padora Ne 4. Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"A30TConeprKalle OpraHnyecKre
coenquHeHHs"

[IpakTuueckas pabora Ne 5. Pemenue
HKCIEPUMEHTAJIbHBIX 33134 110 TEME
"Pacnio3zHaBaHMe OpraHUYECKUX
coenuHeHun"

KontponpHas pabora o reme
"A3oTcoepxKaliue opraHuyecKue
coenuHenus"

OcCHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN U
METOJIbI MX CHHTE3a —IIOJIMMEpU3aLUsI U
ITOJINKOHIEHCALUS

IInacTtmaccel. YTunusanusa nu
nepepaboTKa TIacTUKa



99 DnacToMepbl: HaTypaibHbIN

CUHTETUYECKHUE KayuyKu. Pe3uHa

BonoxkHa: HaTypasbHbIe, UCKYCCTBEHHBIE,
100 cuHreTnueckue. Ilomumepst
CTEMATBHOTO HAa3HAYCHHS

[TpakTnueckas padora Ne 6. Pemenne
101 AKCIEPUMEHTAIBHBIX 3aa4 10 TEME
"Pacno3HaBaHue IIACTMACC U BOJIOKOH"
O0o001IeHe B CUCTEMATH3aLMS
102 M3YYEHHOr0 Marepuasa o Teme
"BbrICOKOMOJNIEKYISIpPHBIE COCTUHEHNA"

OBILEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102



11 KUIACC

Ne

n/n

Tema ypoka

Atom. CocTaB aTOMHBIX SJIEp.
XUMHUYECKUH d1eMeHT. 130TOonb!

CrtpoeHnue 3eKTPOHHBIX 0007I0YEK aTOMOB,
KBAaHTOBBIC HHCJIA

Krnaccudukanus XuMHYECKUX JIEMEHTOB
(s-, p-, d-, f-omeMeHTHI)

Pacnpenenenne 3eKTPOHOB IO aTOMHBIM
opOuTaIsIM

DNeKTpOHHBIE KOH(PUTYpPAIH aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOsAHNU

DNeKTPOHHbIE KOH(PUTYpALIIH HOHOB.
DEeKTpPOOTPULATEIBHOCTD

[Tepnonnueckuit 3akoH u lleprognueckas
cHCcTeMa XuMHU4YecKux sneMmenToB Jl. H.
MenneneeBa, CBA3b C COBPEMEHHOM
TEOpHUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX
WM MPOCTHIX M CIIOKHBIX BEUIECTB I10
rpyIIaM 1 nepuoaam

KosunuecTBO 4acosB

Bcero

KoHTpoJbHbI
e padoTbI

IMpakTuyecku
e padoTbI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
undgpoBbie
00pa3oBaTeJIbHbI
e pecypchbl
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11

12

13

14

15

16

17

18

CucreMmarn3anus 1 00001IeHE 3HAHNI 110
TEME

Bunpl xumuueckou cBsa3u. MexaHu3Mbl
00pa3oBaHMsI KOBAJICHTHOM CBSI3U.
BonoponHast cBsi3b. MexMONeEKyIsipHbIC
B3aNMOJICHCTBHS

BaneHTHOCTD U BaJleHTHbIE BO3MOXKHOCTH
aToMoB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

HpeﬂCTaBHeHI/IH O KOMIIJICKCHBIX
COCIUMHCHUAX: COCTAaB U HOMCHKIJIATypa

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. TUIIBI
KPUCTAJJINYECKHUX PELIETOK U CBOMCTBA
BEIIIECTB

[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJJIOUIHBIX pacTBOPax

VcTrHHBIE pacTBOPHI: HACHIIICHHBIC U
HEHACHIIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparsi

CriocoObl BeIpa)keHUs1 KOHLIEHTpaLuK
pacTBOpoB

Pemienue 3a1au ¢ HCHOIb30BAHUEM
MOHSATUH ""MaccoBasi 107151 paCTBOPEHHOTO
BemecTna", "MosipHas KOHIIEHTpaus"
Knaccudukarus 1 HoMeHKIaTypa
HEOpPraHNYECKHNX BEIIECTB



19

20

21

22

23

24

25

26

27

CucreMmarn3anus 1 00001IeHE 3HAHNI 110
TEME

KonTponbhas pabota o remam "CtpoeHue
aroma. [leprnoanueckuii 3aKoH U
[leproanueckas cuctemMa XUMHYECKUX
anemenToB [I. 1. Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue BemniecTs"

Knaccudukarus XuMruueckux peaxiuii B
HEOPraHUYECKON U OpraHu4eCKOU XUMUHU.
3aKOH COXPAaHEHHs MAcChl BELIECTB; 3aKOH
COXPaHEHUS U NIPEBPALLECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

TerunoBbie 3P PEKTH XUMHUUECKUX PEAKIIHA.
TepmoxuMHUuECKHE ypaBHEHUS

Borunicnenus o ypaBHEHUSIM XUMHUYECKHX
peakuuil ¥ TEePMOXUMHUYECKIM
ypaBHEHUSAM

CKopocCTh XUMHUYECKON peakiuu, eé
3aBUCHUMOCTD OT pa3IMyYHbIX (PaKTOPOB.
Karanu3 u katanusaropsl

I'omoreHHsbI€ ¥ reTEpPOreHHbIE peakLnuu
[IpakTnueckas padora Ne 1 o Teme
"Bnustaue pa3nudHbIX GakTOpoOB Ha
CKOPOCTh XUMHUUYECKOU peakiuu'
OOpaTtumble 1 HEOOpaTUMBbIE PEAKIIUH.
XUMHUYECKOE PaBHOBECHUE



28

29

30

31

32

33

34

35

36
37

38

39

[IpakTnueckas padora Ne 2 o Teme
"BrusiHue pa3nuyHbIX GaKTOpOB Ha
MOJI0KEHHE XUMUYECKOTO paBHOBECHS"
DNEKTPOIUTUYECKAS AUCCOLUALIMSL.
CusibHbIe U cita0ble 3NeKTpouThl. CTeneHb
JCCOLMAIIUT

HNonnoe npoussenenue Boasl. Cpena
BOJHBIX pacTBOPOB. BonoponHslii
nokaszareins (pH) pactBopa

I'upponus coneit. Peakuuu, nmporekaromue
B PaCTBOPAX HJIEKTPOJIIMTOB
[Ipaktuyeckas padora Ne 3 o Teme
"XUMHYECKHUE PEAKIINH B paCTBOpPax
AMEKTPOIUTOB"

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
peakunu. BaxxHelmme OKUCIUTENN U
BOCCTaHOBUTEIHN

Merton 371eKTPOHHOTO
(371eKTOHHO-MOHHOTO0) OanaHca

DJIEKTPOIIM3 PACTBOPOB M PACILIABOB
BCILIECTB

Pemenue 3a1au pa3nuyHbIX TUIIOB
Pemenue 3ama4 pa3nuyHbIX TUIIOB
CucreMaruzanus 1 0000IICHUE 3HAHUH 110
TeMe "XuMuuyeckue peakuuu"
KonTponwsHas pabora mmo teme
"Xumnueckue peakuuun'



40

41

42

43

44

45

46

47

48
49

TTomosxeHne HeMETaJIOB B
[Teproguyeckoi cuCTEME XUMHYECKUX
anemenToB /1. 1. Menaeneera u
0COOCHHOCTH CTPOCHHS UX aTOMOB.
dusnyeckre CBONCTBa HEMETAIOB

AnoTponus HEMETAJUIOB (Ha IPUMEPE
KHCJIOpOa, cephl, pocdopa u yriepoaa)
Bopopon: nonydenue, puzndeckue u
XMMHYECKHUE CBOMCTBA. [ Mapuasl

["amorensl: HaXOXKIEHUE B PUPOJIE,
crocoObI oNTy4eHMsI, PU3NUECKUE 1
XUMHUYECKUE CBOMCTBA

l'anorenoBopoponasl. Baxuermme
KHUCJIOPOCOAEPIKAIINE COSTUHCHUS
rajoreHoB

JlabopaTopHbIe U POMBIILICHHBIE
CrocoObI OTYUYEHHUSI TaJIOTEHOB.
[IpumeHeHne rajJloreHoB U UX COESAUHEHMI
[IpakTnueckas padora Ne 4. Penienue
SKCIIEPUMEHTAJIbHBIX 3aa4 110 TEME
"T"anorens"

Kucnopon: maboparopusie u
MIPOMBITITUICHHBIE CITOCOOBI TTOTYYCHHS,
(hbU3MYeCcKre U XUMHUYECKUE CBOMCTRA.
O30H. [IpumeHeHune kuciopoaa U 030Ha

OKcHJIBI ¥ TIEPOKCHUIBI

Pemienue 3agaq Ppa3jINYHbIX TUIIOB
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51

52

53

54

55

56

57

58

59

60

Cepa: HaxXOX/I€HHE B IPUPOJIE, CIIOCOOBI
IIOJIy4YCHM, (1)I/I3I/I‘—IGCKI/IC U XUMHNYECKHUEC
CBOMCTBA

CepoBonopoxa, cynbhuabt
Kucnoponconepxkarine coeluHEHUs CEPHI.
OC0OEHHOCTH CBOMCTB CEPHON KHCIIOTHI

[IpakTtudeckas padora Ne 5. Pemenue
JKCIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa
" e€ coequueHus"

A3BOT: HaXOXKJIEHHE B TIPUPOJE, CIIOCOOBI
MoNTy4eHus, GU3NIECKUe U XUMUYECKUE
CBOMCTBAa. AMMHUAK, HUTPUJIbI

KHCJ’IOpOI{COI{Cp}KaH_II/IC COCIMHCHHUA a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHCIOTHI

[TpumeHeHne a30Ta ¥ €ro COeTNHEHHA.
A3oTHBIE yn0OpeHus

docdop: HaXOKIECHHE B IPUPOJIE,
CHoCcoOBI MoMy4YeHus, GU3NIECKUe U
xuMHu4deckue cporictea. Dochussr u
bochun

Oxkcunpl pocdopa, pochopconepkaniue
kucaoTsl. Conu pochopHOI KUCTOTHI
[Ipumenenue docdopa u ero coeAMHEHUH.
dochopubie yroOpeHus

IIpaktuyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4 1o Teme "A30T
u ¢ocdop u ux coeauHeHU"
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VYrnepoa: HaXoXA€HUE B IPUPOJIE,
aJUTOTPOIHbIE MOAUPUKALINY; PU3NYECKHE
Y XUMHUYECKHE CBOICTBA, MPUMEHEHHE
Oxkcun yrepona(Il), oxcua yrmepona(1V),
YrOoJbHasl KACIIOTa U €€ COIU

Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoxkAeHruEe B IPUPOJIE,
CHOCOOBI MOy4YeHHsI, PU3NIECKHE U
XUMHYECKHE CBOMCTBA

Oxkcun kpemuus(1V), kpeMHueBast Kucnora,
CUJIUKATBI

[IpumeHeHre KpEMHUS U €0 COCTUHEHU M.
CrexkJi0, €ro noxy4eHue, BUAbl CTEKIa
Pemenue 3a1au pa3nuyHbIX TUIIOB
Cucremaruzanus u 060011eHNEe 3HaHUH TT0
teme "Hemeramnsr"

KonTponbHas paboTa 1o teme
"Hemerambr"

AHanu3 pe3ylbTaToB KOHTPOIbHON
paboThl, KOppEeKLUs OMIHOOK

[Tonoxxenne merainos B [lepuonuueckoit
CUCTEME XMMHUYECKHX JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS AIIEKTPOHHBIX
000JI04€K aTOMOB METAJIIOB

OO6mue ¢puznueckue CBONCTBA METAJIIOB.
[IpuMeHeHHEe METaIOB B OBITY U TEXHUKE
Crnasel MeTauioB. Kopposus mMetaninoB

Pemrenne 3aa4 pa3JIMYHbIX TUIIOB



DNEKTPOXUMUYECKUN Psi/i HAPSKEHU N
MeTasuioB. OOuMe crnocoObl MOTyYeHUs
METaJIOB

OO01mmas xapaKTepuCTHKa METAIIIOB
[A-rpynne! [leproanueckoil cucteMsl
XUMHYECKHUX 371eMeHTOB. Harpuil u kanuii:
roJjTyuyeHue, pu3ndeckue 1 XuMu4eckue
CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB
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U UX COeOUHEHUN

OO01mast xapaKTepuCTHKa METAIIIOB
[IA-rpynns! [lepuonnyeckoii cuctemsl
XUMHYECKHUX 3JIEMEHTOB. Maruuii u
KaJbIUi: ody4YeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BELIECTB U UX COCIMHEHUN
XKéctrkocTh BOABI M CLTOCOOBI €€
yCTpaHCHUS

AnroMuHMiL: onydenue, Gu3ndecKue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE
AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH]IA ATTFOMUHUS,
TUAPOKCOKOMILIEKCHI aIFOMUHUSA, UX
MIPUMEHEHHE

Pemmenue 3amaq pa3nuyHbIX TUIIOB

[Ipaktuyeckas padora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 3a1a4 110 TEME
"MeTanisl IMaBHBIX noArpymnmn"

OOmast xapaKTepUCTHKA METAIIOB
mo6o4yHbIX oArpyn (b-rpymm)
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[Teproguueckol CUCTEMBI XUMUYECKUX
JJIEMEHTOB

dusznueckrue U1 XUMUYECKHE CBOMCTBA
Xpoma " €ro COGHHHCHHﬁ, UX IPpUMCHCHUC

Baxwueiime coenMHeHNs Maprasiia.
[IepmaHranar Kanusi, €ro OKUCINTEIbHBIE
CBONCTBA

®u3nYeCcKrue 1 XUMHYECKUE CBOMCTBA
JKenes3a u ero coennHeHni. [lonmyyenue n
IIPUMEHEHHE CIIJIABOB XKeJe3a
Du3nYECKUe U XUMHUYECKUE CBOMCTBA
MeIU U €€ COCIMHEHNUH, UX IPUMECHEHUE
®uznuecKkrue 1 XMMUYECKHE CBOWCTBA
LIMHKA U €T0 COEUHEHUH, UX IPUMEHEHHUE.
['uIpOKCOKOMIIIEKCHI LIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"MeTtaibl MOOOYHBIX TTOATpYyIIT"

Pemienue 3ala4 pa3JIMYHbIX TUIIOB

O0001IeHrEe U CUCTEMATU3ALINA
W3YYEeHHOTO MaTepuasa 1o Teme
"MeTtamniabl"

KonTponwsnas pabora o reme "Merasist"

AmHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOPPEKIIKs OUIHOOK

Ponp xumuu B obecriedeHnH yCcTONYNBOTO
pa3BuTHs yenoBedecTsa. [lonsaTHe 0
Hay4YHBIX METOJaX MCCIIEeIOBAHUS BEILECTB
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Hayunbie npuHIMIBI OpraHu3aum
XUMHUYECKOTO MPOU3BOICTRA.
[IpoMpbITiuIeHHBIE CTTOCOOBI IOy YCHHS
BaKHEHIIIMX BEIICCTB

XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen
Cpelbl ¥ €T0 MOCIIEICTBUS

XUMHMS 1 310POBBE YEIIOBEKA.
JlexapCTBEHHBIE CPENICTBA

Xumus aiy. Pons xumun B o0ecrieueHnn
MUIIEBONA OE30IaCHOCTH

Kocmernueckue u nappromMmepHbie
cpeacTsa. beiToBas xumus

XuMuUs B CTPOUTENBCTBE. BaxkHeiime
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE
Marepuabl

XUMUS B CEIIBCKOM XO3SMCTBE.
Opraandeckre 1 MUHEpaIbHBIC YI0OpEeHUS

Cucremarusauusg v 0000LIEHNE 3HAHUNI 10
TEME

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME
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